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Calculus

l
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2. Limit
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S FUNCTION

OPRECOR I, B LA S 1) =
sross © f

1. Range of the function f(x) = log 2(2—logﬁ(165in x+1))is:
(@ [0,1] () (-,1] © [-11] (d) (~o0,0)
2. The value of a and b for which |e®~Y — q|= 2, has four distinct solutions, are :

(@ ae(-3,0),b=0 (b) ae(2,0),b=0 (c) ae(3,x),beR (d) ae(2,),b=a
3. The range of the function :

flx)= tan”! x + % sin™! x

@ (-v2,m2) ) [-v/2,n/2]-{0} (c) [-n/2,n/2] (d) (-3n/4,3n/4)
4. Find the number of real ordered pair(s) (x, y) for which :

165+ 1165 =1

(@ o0 () 1 (© 2 @ 3

x|
5. The complete range of values of ‘a’ such that (%) = x? - a s satisfied for maximum number

of values of xis :
(@ (-»,-1) (b) (—e0,) (© (-11) (d) (-1, )

6. For a real number x, let[x] denotes the greatest integer less than or equal to x. Let f:R — R be
defined by f(x) = 2x +[x] + sinx cosx. Then f is :

(a) One-one but not onto (b) Onto but not one-one
(¢) Both one-one and onto (d) Neither one-one nor onto
7. The maximum value of sec™ M is :
2(x%+2)

Sn om 7n 2n
@) % (b) 13 (0 T (d) o
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10.

11.

12’

13.

14.

15.

16.

17.

Number of ordered pair (a,b) from the set A= {1, 2, 3, 4, 5} so that the function

3 .
f(x)= % + g—xz + bx +101is an injective mapping Vx € R :

(@) 13 (b) 14 (o 15 (d) 16

. Let A be the greatest value of the function f(x) = log,[x], (where [] denotes greatest integer

function) and B be the least value of the function g(x) =|sin x|+|cosx/, then :

(a) A>B (b) A<B (¢ A=B (d 2A+B=4

Let A =[a, «)denotes domain, then f:[a, ©) = B, f(x) = 2x3 - 3x2 + 6will have an inverse for
the smallest real value of g, if :

(@ a=1,B=[5x) (b) a=2,B=[10,0) (c) a=0B=[60) (d) a=-1,B=[1,»)
Solution of the inequation {x} ({x} -1)({x} + 2) 20

(where {} denotes fractional part function) is :

(@) xe(-2,1) (b) x eI (I denote set of integers)

() xe[01) (d xe[-2,0)

Let f(x),g(x) be two real valued functions then the function h(x) = 2max{f(x) —g(x), O} is

equal to :
(@ f(x)-g(x)-|gx)-f(x)] () f(x)+g(x)—|g(x) - f(x)|
© f(x)-g(x)+|g(x) - f(x)| (d) f(x)+g(x)+|g(x) - f(x)|

LetR ={(1, 3), (4,2), (2,4), (2, 3), (3, 1)} be arelation on the set A ={1, 2, 3, 4}. The relation
Ris:
(a) afunction (b) reflexive (c) notsymmetric (d) transitive

The true set of values of ‘K’ for which sin ™} (—IT) _Kn may have a solution is :
l1+sin“x) 6 _

11 11

A real valued function f(x) satisfies the functional equation
fx=y)=f(x)f(y) - fla-x)f(a+y) where ‘@’ is a given constant and f(0) =1, f(2a-x)is
equal to :
(@ -f(x) (d) f(x) © f@+fla-x) (@ f(-x)
Let g:R — R be given by g(x) =3+ 4x if g"(x) = gogogo...... 0g(x)n times. Then inverse of
g"(x)is equal to :
(@ (x+1-4")-4™" (b) (x-1+4")4™" () (x+1+4™)4™ (d) None of these

2
Let f:D — Rbedefined as : f(x) = X +2ta where D and R denote the domain of f and the

x? + 4x + 3a

set of all real numbers respectively. If fis surjective mapping, then the complete range of ais :
(@) 0<sacx1 (b) O0<ac<1 () 0<sa<1 (d) 0<a<l1
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18. If f:(~o, 2]—> (-, 4], where f(x) = x (4 - x), then f~* (x) is given by :
(@ 2-v4-x ®) 2+/4-x © -2+4-x (d) -2-v4-x

19. If[5sin x] +[cos x] + 6 = 0, then range of f(x) = +/3 cos x + sin x corresponding to solution set of
the given equation is : (where [] denotes greatest integer function)

@ [-2,-1) ®) (_3J§ *2,-1] © [=2,-43) o) (—3‘/3;“4.-1]

5

20. If f:R — R, f(x) = ax + cosx is an invertible function, then complete set of values of a s :
@@ (-2,-1u(,2) ®) [-L,1] © (~0,-1]U[L®) (d) (-oo0,~2]U[2,0)

21. The range of function f(x) =[1 + sin x] +[2+ sinizc-] +[3+ sing} +.o.t [n - sing]v x €[0,n],

n € N ([] denotes greatest integer function) is :

n2+n-2 n(n+1) nn+1)
(a) { 3 (b) { 5 }
© n(n+1) n2+n+2 n2+n+4 @ n(n+1) nd+n+2
2 ¥ 2 v 2 2 ' 2

2
22. If f:R 5 R, f(x) = x_2+_a.x_+1’ then the complete set of values of  a’ such that f(x)is ontois :
x“+x+1

(@) (-, ) (b) (-»,0) (©) (0,) (d) not possible

23. If f(x) and g(x) are two functions such that f(x)=[x]+[-x] and g(x) ={x} Vx eR and
h(x) = f(g(x)); then which of the following is incorrect ?

(] denotes greatest integer function and {-} denotes fractional part function)
(@) f(x)and h(x)are identical functions (b) f(x) = g(x) has no solution

(©) f(x)+h(x) > 0has no solution (d) f(x)—h(x)is a periodic function
24. Number of elements in the range set of f(x) =|i1—x51| [—%]Vx €(0,90); (where [] denotes

greatest integer function) :

@ 5 . ®) 6 © 7 (d) Infinite

25. The graph of function f(x) is shown below :

1
fCx])

Then the graph of g(x) = is :
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26. Which of the following function is homogeneous ?
Y X
(@) f(x)=xsiny +ysinx b) g(x)=xe* +ye”
© h()=—X d) $(x)= XY COSX
x+y ysinx+y
2x+3 ; x<1
27. Let f(x) =[ 2 . If the range of f(x) =R (set of real numbers) then number of
a‘x+1 ; x>1
integral value(s), which a may take :
(@ 2 (b) 3 (© 4 (@ 5
28. The maximum integral value of x in the domain of f(x) = log,, (log; /3(og 4(x-5))is :
(@ 5 d 7 (c) 8 @9
4 .
29. Ra f the function f(x) =lo (‘—) is :
gefo b Voo
1
(@ (0,x) (b) [5, 1} (© [1,2] (d) B 1}
30. Number of integers statisfying the equation | x? + 5x|+| x — x?|=| 6x|is :
(@ 3 (b) 5 (© 7 @9
31. Which of the following is not an odd function ?

x4+x2+1]

2+x+1)2

(a) ln[

(x

(b) sgn(sgn(x))
(c) sin(tanx)

) f(x), where f(x) + f(%) = f0x)- f(%) Vx eR-{0}and f(2) = 33
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32. Which of the following function is periodic with fundamental period 7 ?
(@) f(x)=cosx +[ 51121x

] : where [] denotes greatest integer function

sin x + sin7x
COs X + cos7x
(©) h(x)={x} +|cosx|; where {} denotes fractional part function
(d) ¢(x) =|cosx|+ In(sin x)

() glx)=

+|sin x|

x-1

=~ ; whenxisodd
33. Let f:N —> Z and f(x) = Zx , then :
32 ; whenxiseven
(@) f(x)is bijective (b) f(x)is injective but not surjective
(c) f(x)is not injective but surjective (d) f(x)is neither injective nor surjective

-x
34. Let g(x) be the inverse of f(x) = —21 then g(x) be :
2% 427

() —log2(2+i) ®) ——lo 2(“;‘) © 1og2(§+;‘) @ 1og2(2 i)

35. Which of the followmg is the graph of the curve ,/ =xis?

s

36. Range of f(x) =log,)(9-x 2); where [] denotes G.LE is :
37. Ife* +ef*) =e¢, then for f(x):
(a) Domain is (—,1) (b) Rangeis(—o,1]  (c) Domain is(—,0] (d) Range is (—xc, 0]

38. If high voltage current is applied on the field given by the graph y +|y|-x —| x| = 0. On which of
the followmg curve a person can move so that he remains safe ?

(a) y =x? (b) y =sgn(-¢?) (© y=logy; x d) y=m+|x|;m>3
39. If| f(x)+ 6 —x2] =| f(x)|+]4 - x|+ 2, then f(x) is necessarily non-negaive for :

@ xe[-2,2] ) xe(—0,-2)uU(2,)

© xel-V6,V6] @ xel-5-21U[2,5]
40. Let f(x) = cos(px) + sinx be periodic, then p must be :

(a) Positive real number (b) Negative real number

(c) Rational (d) Prime
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41. The domain of f(x)is (0, 1), therefore, the domain of y = f(e*) + f(In| x| ) is :
1
@ (3] ®) (-1 © (-1-3] @ (e-Due)

42. Let A={1,2,3,4}and f:A — Asatisfy f(1) =2, f(2) =3, f(3) =4, f(4 =1
Suppose g: A — A satisfies g(1) = 3and fog = gof, theng =
@ {(1,3),(2,1),3,2), 449} b {1,3), 2,4, 3,1, 4 2)}
© {(1,3),(2,2),3,4, (4,3)} @ {(1,3),2,49,3,2), 4, 1}
43. The number of solutions of the equation [y +[y]] =2cosxis :

(where y = % [sin x + [sin x + [sin x]]] and [] = greatest integer function)

(@ o b)) 1 (© 2 (d) Infinite
11
(™) g g x#0 ;
44. The function, f(x) = (x2 sgnx)2| 1 1 neNis:
eX +e X
x=0-
(a) 0Odd function : (b) Even function
(c) Neither odd nor even function (d) Constant function

n-1 m
45. Let f(1) =1, and f(n) = ZZf(r). Then Zf(r) is equal to :
r=1 r=l

3m -1 i |

(a) (b) 3™ () 3™ (d)

X -
46. Let f(x) = then fofofo...... of (x)is :

b
, 2
1+x ntimes
X X

_—  (© @) -
1+[ilsz (Vl-*-sz 1+ nx?

r=1

Yot i)
1 +[Zr]x2
r=1

47. Let f:R >R, f(x) = 2x +|cosx|, then f is :

(a) One-one and into (b) One-one and onto

(¢) Many-one and into (d) Many-one and onto
48. Let f:R >R, f(x) =x3 + x2 + 3x + sin x, then f is :

(a) One-one and into (b) One-one and onto

(c) Many-one and into (d) Many-one and onto

49. f(X)={x} +{x+ 1 +{x+ 2 +...... +{x + 99}, then [f(v2)], (where {} denotes fractional
part function and [] denotes the greatest integer function) is equal to :

(a) 5050 (b) 4950 (© 41 (d) 14
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50.

51.

52.

S3.

54.

55.

56.

57.

If | cot x + cosec x| =| cot x| +| cosec x|; x € [0, 2], then complete set of values of xis :

(a) (O] (b) (o, g]

© (33-{52) o (5]

The function f(x) = Ohas eight distinct real solution and f also satisfy f (4 + x) = f(4 - x). The
sum of all the eight solution of f(x) = 0is :

(a) 12 (b) 32 (0 16 d 15

Let f(x)be a polynomial of degree 5 with leading coefficient unity such that f(1) = 5, f(2) =4,
f(3) =3 f(4) =2, f(5) =1 Then f(6)is equal to :

(@ o0 ®) 24 (© 120 (d) 720

Let f:A — B be a function such that f(x) = vx -2 ++/4-x, is invertible, then which of the
following is not possible ?

(a) A=[34) ®) A=[2,3] © A=[2,2/3] (@ [2,2/2]

The number of positive integral values of x satisfying [g] N [ﬁ] is:

(where [-] denotes greatest integer function)

(@ 21 () 22 (c) 23 d 24

The domain of function f(x) = log[ 1} (2x? + x - 1), where [] denotes the greatest integer
. X+

function is :

n Bw) ®) @@ © (—%w)-{%} @ G,l)u )

The solution set of the equation [x)2 +[x +1] -3 = 0, where [ represents greatest integer
function is :
@@ [-L0ul1,2) ®) [-2,-DulL2) (9 [1,2) d) [-3,-2)U[2,3)
Which among the following relations is a function ?
2 2
@ x*+y2=r* () x_z"“'z—2=rz © y? =4ax ) x? = day
a

(where a, b, r are constants)
A funciton f:R —> R is defined as f(x) = 3x® + 1. Then f ! (x)is :
x —-—

@ ¥ ®) %&-1

(©) f7! does not exist @ \/g

i
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10
_J2+x, x20 is eiven by :
59. If f(x) _{4—x, <0 then f(f(x)) is given by
4+x , x20
(a) f(f(x))={g’:; ; J’:ig (b) f(f(x))z{ X x<0
» 4-2x , x20
© fen={4* - x20 @ fren={375% 0 ¥
2 —
60. The function f:R — R defined as f(x) = o e e :iS :
3+3x-4x
(a) One to one but not onto (b) Onto but not one to one
(c) Both one to one and onto (d) Neither one to one nor onto
61. The number of solutions of the equation e* —log|x|=0is :
@@ o M) 1 © 2 (@ 3
62. If complete solution set of e™ < 4 - x is [a, ], then [a] + [B] is equal to :
(where [-] denotes greatest integer function)
(a o (b) 2 (© 1 @ 4
63. Range of f(x) = Jsin (log (cos(sin x))) is :
(@ [0,1) (b) {0, 1} () {0} d [1,7]
64. If domain of y = f(x) is x €[-3, 2], then domain of y = f(|[x] :
(where [] denotes greatest integer function)
(@ [-3,2] (b) [-2,3) © [-3,3] @ [-2,3]
65. Range of the function f(x) = cot ™' {-x} + sin " {x} + cos™ ' {x}, where {} denotes fractional
part function :
@ (2.4) ® [%,4) © %, d @ (%, d
3 3x+5
66. Let f:R —{5} - R, f(x)= e Let £, (x) = f(x), f(x) = f(fra(x))forn>2,n eN, then
f2008 (X) + fagoe (x) =
2x2+5 x2+5 2x% -5 x2-5
c
@ 3 ® =3 © s Des
2 4
67. Range of the function, f(x) = (2% 3)(1 L ), for x > 0is :
x
(@) [0,0) (b) [2,) (© [4,x) (d) [6,x)
68. The function f:(~w, 3] - (0,¢’ ] defined by f(x) = gx’ ~3x"-9x+2 is :
(a) Many-one and onto (b) Many-one and into

(c) One to one and onto (d) One to one and into
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69. If f(x) = sin{log[ : X ]} ; X € R, then range of f(x) is given by :
(@ [-1,1] (b) [0, 1] © (-1,1) (d) None of these
70. Set of values of ‘a’ for which the function f:R — R, given by f(x) = x® + (a+ 2) x? + 3ax + 10

71.

72.

73.

74.

75.

76.

is one-one is given by :
(@) (—o,11ul4,x) (b) [1,4] © [1,o) (d) [~o0,4]

If the range of the function f(x) =tan™! (3x2 + bx +¢) is [0, g) ; (domain is R), then :

(@) b%=3c () b2 =4c (© b%=12c (d) b% =8

Let f(x) =sin™" x - cos™! x, then the set of values of k for which of | f(x) |= k has exactly two
distinct solutions is :

T n n 3n 3n
Let f:R — R is defined by f(x) = {lnx +((’;;_1)32 —_— : i i‘ } If f(x)is invertible, then the

set of all values of ‘b’ is :

(a) {1,2} ®) ¢ (©) {2,5} (d) None of these

Let f(x) is continuous function with range [-1, 1] and f(x) is defined V x eR. If
e S _ ol f

g(x) = W, then range of g(x) is :
2
@ [0,1] ®) [o, B 1}
e -1
2 2
e” -1 —-“+1

() |0, @ ,0

[ e+ 1:' e +1
Consider all functions f : {1, 2, 3, 4} — {1, 2, 3, 4} which are one-one, onto and satisfy the

following property :
if f(k)is odd then f(k+1)is even, k=1, 2, 3.
The number of such functions is :

@ 4 () 8 (© 12 (d) 16
Consider the function f : R —{1} - R -{2} given by f(x) = xLxl Then :
(a) f is one-one but not onto (b) fis onto but not one-one

(¢) fis neither one-one nor onto (d) fis both one-one and onto
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80.

81.

82.

83.

84.
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If range of function f(x) whose domain is set of all real numbers is [-2, 4], then range of
function g(x) = %f(Zx +1) isequal to:

@ [-2 4] ®) [-1, 2] (©) [-3 9] d[-2 2]
4 4
Let f:R - R and f(x) = x(x +1)2(x+1)+x +2, then f(x)is :
x“+x+1
(a) One-one, into (b) Many-one, onto
(c) One-one, onto (d) Many one, into
Let f(x) be defined as :
| x| 0<x<l1
f)=4{|x-1|+|x-2|] 1<x<2
| x-3]| 2<x<3
The range of function g(x) = sin(7(f(x))is :
@ [0,1] ®) [-1,0] © {-é ﬂ @ [-1,1]
If [x]2 -7[x]+10<0 and 4y]? —-16ly]1+7 <0, thex: [x + y] cannot be ([-] denotes greatest
integer function) :
@ 7 () 8 © 9 (d) both (b) and (c)
k| _p=x
Let f:R — R be a function defined by f(x) = ex*e_x, then
e* +e
(@) f(x)is many one, onto function (b) f(x)is many one, into function
(¢) f(x)is decreasing function V x e R (d) f(x)is bijective function
The function f(x) satisfy the equation f(1-x)+ 2f(x) =3xV x € R, then £(0) =
(a) -2 (b) -1 © o @1

Let f:[0, 5] — [0, 5] be an invertible function defined by f(x) = ax? + bx + ¢, where q,b,c R,
abc # 0, then one of the root of the equation cx? + bx + a = 0/s :
(@ a () b © ¢ (d a+b+c
Let f(x) =x2+Ax+ M cos x, A being an integer and p is a real number. The number of ordered
pairs (A, p) for which the equation f(x) = 0and f(f(x)) = 0 have the same (non empty) set of
real roots is :
(@ 2 (b) 3 (© 4 (d 6
Consider all function f:{1,2 3,4} —{1,2 3,4} which are one-one, onto and satisfy the
following property :

if f(k) is odd then f(k + 1) is even, k=1,2 3
The number of such function is :
(@ 4 (b) 8 (c) 12 (d) 16
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86. Which of the following is closest to the graph of y =tan(sinx), x >07?
y
y

@) 1 (b)

(© (d o

87. Consider the function f:R —{1} — R —{2} given by f(x) = % Then
x —

(a) fis one-one but not onto (b) fis onto but not one-one
(c) fis neither one-one nor onto (d) fis both one-one and onto
88. If range of function f(x) whose domain is set of all real numbers is [-2, 4], then range of

function g(x) =%f(2x +1)isequal to:

(@) [-2,4] ) [-1,2] © [-39 @ [-2,2]
4 4
89. Let f:R - Rand f(x) = Hx +1)2(i:?; dak ¢ 2,t:hen flx)is:

(a) One-one, into (b) Manyone,onto  (c) One-one, onto (d) Many one, into
90. Let f(x) be defined as

| x| 0<x<l1
fO) ={[x-1|+|x-2] 1<x<2
|x-3| 2<x<3
The range of function g(x) = sin (7(f(x)) s :
(@ [01] ®) [-L0] (@ [—%%] @ [-1,1]

91. The number of integral values of x in the domain of function f defined as
f(x)=\ﬁnlln|x||+\/7|x|—|x]2—10is:
@ 5 () 6 © 7 @ 8
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92. The complete set of values of x in the domain of function f(x) = ,/ 108 4 2(x) ([x]1% -5[x] +7)

(where [] denote greatest integer function and {-} denote fraction part function) is :

(a) (—%,OJU(%,I)U(ZOO) ONCENSIERD)
2 1 1 1
(©) (—S,O)u(g,l)u(lm) (@ (-E,OJU(SJJU(]"”)

93. The number of integral ordered pair (x, y) that satisfy the system of equation| x + y —4|= 5and
| x-3|+|y —1|=5is/are :

(@ 2 (b) 4 (© 6 (@ 12
x?+ax+1 :
94. Let f:R — R, where f(x) = Foral Then the complete set of values of ‘@’ such that f(x) s
X+ x+
onto is :
(@ (-, ) (b) (—,0) (©) (0,) (d) Empty set

95. If A ={1,2,3,4} and f: A — A, then total number of invertible function  f’ such that f(2) = 2,
f(4) =4 f(1)=1isequal to:

(@ 1 (b) 2 (© 3 (d 4
96. The domain of definition of f(x) = log Pl (2x% -7x+9)is : .
(@ R (®) R-{0} (© R-{0,1} (d R-{1}

97. IfA={1,234},B={1,2345,6} and f:A — Bis an injective mapping satisfying f(i) # i, then
number of such mappings are :

(a) 182 (b) 181 (c) 183 (d) none of these

98. Let f(x) = x2 - 2x - 3;x21andg(x) =1++x+4;x >—-4then the number of real solutions of
equation f(x) = g(x) is/are
(@ o ) 1 © 2 ) 4

_ | Answers |

L 2@ 8./©@| 40| 5@ 6 @ 7/@| 8/© 9 )10 @
11| (b) | 12,/ (© | 18,/ (©) | 14.| () | 15.( (@) | 16.[(@) | 17.[(d)| 18.|(a) | 19.|(d) | 20. ()
21.| (d) | 22.((d) | 28.| (b) | 24.| (b) | 25.| (©) | 26| (B) | 27.|(c)| 28.[(c) | 29.|(b) | 30.| (©)
31.| (@) | 32.| | 88, @ | 34| © | 35. /)| 36.| © | 37.|@ | 38.|(@) | 39.| @) | 40.| ©
a1.| ) [ 42. () | 43.| (@) | 44.|(b) | 45.[ () | 46.| ()| 47. (b) | 48.| )| 49.| © | 50.] (©)
51| (b) | 52. (0 | 53.|© | 54.| @ | 55.| @ | 56.[®)| 57.|(d)| 58.| (@ | 59.|a) | 60.| (B)
61.| (b) | 62. (c) | 63.(c)| 64.|(b)| 65.[(d)| 66./(a)| 67.(d)| 68.|(a)| 69.](a) | 70.| b)
71.| © | 72.| @ | 78.| @ | 74| @] 75| © | 76. @ | 77| )| 78.|@)| 79.] @) | s0.| (©
81.| (b) [ 82.{(b) | 83.((a) | 84.|(0) | 85.|(c) | 86./(b) | 87.|(d)| 88.|(b) | 89.(d) | 90.] (a)
91.( (b) | 92.(d) | 93.{(d) | 94.|(d) | 95.|(©) | 96.[(c)| 97.|(b) | 98.|(b) |
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2x 0<x<2

; . an - iod 10.In [0, 5], f(x) ={3x% -8 2<x <4.Then:
1. f(x)is an even periodic function with perio [ I sl 4<x<5

(-13)-f(11) _17

(@) f(-4)=40 (b) ———;(13) T f-1D 21

(c) f(5)is not defined (d) Range of f(x)is [0, 50]
2. Let f(x) =|| x* - 4x + 3|- 2|. Which of the following is/are correct ?

(@) f(x) =m has exactly two real solutions of different sign ¥V m > 2

(b) f(x) =m has exactly two real solutions V¥ m e (2,0) U{0}

(¢) f(x) =m has no solutions Vm < 0

(d) f(x) =m has four distinct real solution V m e (0,1)

1-tan? (x/2)]

1+tan? (x/2)

Which of the following statement(s) is/are correct about f(x)?

(a) Domain is R (b) Range is[0, n]

(©) f(x)is even (d) f(x)is derivable in (r, 2r)
4. |log,|x||=|k —1| - 3 has four distinct roots then k satisfies : (where | x| < e2, x  0)

@ (-4-2) ®) (46) @ (e @) (e2,e)
5. Which of the following functions are defined for all x e R ?

(Where [] =denotes greatest integer function)

3. Let f(x) = cos™! [

(a) f(x) = sin[x] + cos[x] (b) f(x)=sec™ (1+sin2 x)
© f(x)= \/g + COS X + COS 2x (d) f(x)=tan(n(1 +|x|))
X O<x<2
6. Let f(x) = {2::—3 2 < x < 3, then the true equations :
x+2 x23
3 3
@@ f (f(f(im = f(i) () 1+ f( f( f(gm = f(g)
© fUFF2 = f) @) fUUAC..... £(4))...) = 2012
1004 times ’

| 2n 5n ;
7. Letf.[?,?]—)[o,‘ﬂbe a function defined as f(x) =J§sinx—cosx+ 2,then:

@ W= ) F10)en © flez)o5" g TR
3 A (2 z @ f (2)—?
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8. Let f(x) be invertible function and let £~ (x) be its inverse. Let equation f(f ' (x)) = f ™ (x)
has two real roots a and B (with in domain of f(x)), then :
(a) f(x) = x also have same two real roots
() f7(x) = x also have same two real roots
(© f(x)=f"1(x)also have same two real roots
(d) Area of triangle formed by (0, 0), (a, f(a)), and (B, f(B)) is 1 unit

[ 2
9. The function f(x) = cos™! x + cos™ {g + -%J, then :

. | 10n . |m Sm
(a) Range of f(x)is [5’?} (b) Range of f(x) is [5, —3—:'
(c) f(x)is one-one for x € [—l, ﬂ (d) f(x)is one-one for x € B, 1}

10. Let f:R — R defined by f(x) =cos™! (-{-x}), where {x} is fractional part function. Then
which of the following is/are correct ?
(a) fis many-one but not even function (b) Range of f contains two prime numbers
(c) fis a periodic (d) Graph of f does not lie below x-axis

11. Which option(s) is/are true ?
(@ f:R-R, f(x)= e —e™ is many-one into function

() f:R - R, f(x) = 2x +|sin x| is one-one onto

2
(©) f:R->R, f(x) =x2_+4ﬂ) is many-one onto
x“-8x+18
2x%-x+5 . 2
d) f:R >R, f(x) =———— is many-one into
G f 7x% +2x+10

12. If h(x) =[1n£}+[ln i], where [] denotes greatest integer function, then which of the
e

following are true ?
(a) range of h(x)is {-1,0}
(b) If h(x) = 0, then x must be irrational
(©) If h(x) = -1, then x can be rational as well as irrational
(d) h(x)is periodic function
x} ; xe .
13. If f(x) ={—x3 . eg , then :

(@) f(x)is periodic (b) f(x)is many-one
(¢) f(x)is one-one (d) range of the function is R
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14. Let f(x) be a real valued continuous function such that
f(0) = -;— and f(x+y) = fO)f(a-y)+ f(y)fla-x)Vx,y €R,

then for some real a :
(@) f(x)is a periodic function (b) f(x)is a constant function
Cos X

© fx) =§ @ fo) =%
2x 0<x<2

15. f(x)is an even periodic function with period 10.In [0, 5], f(x) ={3x? -8 2<x <4.Then:
10x 4<x<5
f(-13)-f(a1) _17
— =40 b —_———— = —
@ f(-4) (b) a3+ 1D 21

(¢) f(5)is not defined (d) Range of f(x)is [0, 50]
-x
16. For the equation le = A which of the following statement(s) is/are correct ?
+Xx

(a) when A e (0, ) equation has 2 real and distinct roots
(b) when A e (—x,—e?) equation has 2 real and distinct roots

(c) when A € (0, ) equation has 1 real root
(d) when A e (—, 0) equation has no real root
17. For x e R™, if x,[x],{x} are in harmonic progression then the value of x can not be equal to :

(where [] denotes greatest integer function, {} denotes fractional part function)
1 b 1 T 1 T 1 7|3
(@) ——tan— (b) ——=cot— (c) —tan— (d) —cot—
J2 8 J2 8 J3 12 J2 12
The equation || x —1|+a|=4,a €R, has :
(a) 3 distinct real roots for unique value of a. (b) 4 distinct real roots for a e (—0,-4)
(c) 2 distinct real roots for |a|< 4 (d) no real roots for a > 4

19. Let f,(x) = (sin )™ + (cosx)V™, x e R, then :

18

@) f,(x)>1forall x e(an, (4k + 1)2), kel

(b) fa(x)=1forx=2km kel
(© fo(x) > f3(x)for all x E(ka (4k + l)g), kel

(d) f300) 2 f5(x) for all x e(?.kn, (4k + 1)%), kel

(Where I denotes set of integers)
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20.

21.

22.

23.

24.

2 .
If the domain of £(x) =+ cos™! [loga (%H where, x > 0is [q, bl and the range of f(x)is[c,d],
T

then :

(a) a,b are the roots of the equation x* —3x -x+3=0

(b) a,b are the roots of the equation xt-x3+x2-2x+1=0
© a®+d®=1

(d) a?+b%2+c%+d2=11

2x+1] 4x+5}=§ﬁlare
3 6 2

The number of real values of x satisfying the equation ; [

greater than or equal to {[] denotes greatest integer function):
(@ 7 (b) 8 (© 9 ‘ (d) 10

Let £(x) =sin® = |+ cos®| X |. If £ (x) denotes n™ derivative of f evaluated at x. Then which
4 )1t

of the following hold ?

@) £2014(0) = _g ®) £2915(0) =g © fzolo(gJ -0 (@ f2011(1_2'¢) _

®|w

Which of the following is(are) incorrect ?
(a) If f(x) =sinx and g(x) = In x then range of g(f(x)) is [-1,1]
) Ifx?+ax+9>xVxeRthen-5<a<7
1
(© If f(x) = (2011 - x2012) 2012 then £(£(2)) =%

x2 +4x+30, o
—;———__ is not surjective.
x“-8x+18

If [x] denotes the integral part of x for real x, and

1M 111 111 3 1 199
Sl | b {Sc [ o= s |2 52| e
[4] [4 200] [4 100] [4 200] +[4+2oo]then

(d) The function f:R — R defined as f(x) =

(a) S isa composite number (b) Exponent of S in [100s 12
(¢) Number of factors of S is 10 (d) *c, is max whenr =51

o 2 B

| Answers | E

1.| (@b, d) (a,b,0) cd | 4 @b | 5| @bc| 6@bcd
7. (ad (b [ 9 (bo |[10.] (abd) [ 11.|(ab,d) [12| (a0
13 «©d @bc) |28 abd) 16 bed) | 17| (acd |18 @b, c )
19.] (b (a, d) | @bo (32 @eod | 28] ab) 24.] (ab)
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ﬁ_Exercisea : Comprehension Type Problems L Y

Paragraph for Question Nos. 1 to 3
Let f(x) = log ) [x]

g(x) =log,, {x}
h(x)log,{x} . .
where [ ], { } denotes the greatest integer function and fractional part fucntion respectively.

1. For x € (1, 5) the f(x)is not defined at how many points :

(@ 5 (b) 4 (0 3 (d 2
2. If A ={x: x € domain of f(x)} and B = {x : x e domain of g(x)} thenV x € (1, 5), A - B will
be :
(@ (2,3) () (1,3) © Q2 (d) None of these
3. Domain of h(x) is: '
(@ [2 ) (b) [1, ) (©) [2 wo)-A{I} (d R* —{I}

I denotes integers.
Paragraph for Question Nos. 4 to 6
0is said to be well behaved if it lies in interval [0, g] . They are intelligent if they make domain

of f + g and g equal. The values of 6 for which h(6) is defined are handsome. Let
i f(x):Jexz—z(ez—3)x—1ze,g(x)=1n(x2_49),

0
h(0) = ln,;[4c052t dt - 92}, where 0 is in radians.
0

4. Comoplete set of values of 8 which are well behaved as well as intelligent is :

3 7 [5 ] (6 =
(a b 2 Lok
) [4 2] ®) 5’ sJ & 16° 2] @ L7’ 2}
5. Complete set of values of  which are intelligent is :
[1 6] 1
@[S, 7] ) o,f] o [1,8 oLz
79 3 © 1477 @ 12’2
6. Complete set of values of ® which are well behaved, intelligent and handsome is :
(@) (0,1'} b) Q,EJ o (3 7] 3 n
2 778 i L[4 2] @ 1572
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10.

11.

12.

130

14.

Paragraph for Question Nos. 7 to 8

Let f(x) =2-|x-3|,1<x < 5and for rest of the values f(x) can be obtained by using the
relation f(5x) = o f(x) V x € R.

. The maximum value of f(x)in[5%,5°] for o = 2is :

(a) 16 (b) 32 (¢) 64 (d 8

. The value of f(2007), taking o = 5, is :

(a) 1118 (b) 2007 (c) 1250 (d) 132

Paragraph for Question Nos. 9 to 10
An even periodic function f:R — R with period 4 is such that

_|max.(|x|,x*) ; 0sx<1
) [ X ; 1sx52

. The value of { f(5.12)} (where {-} denotes fractional part function), is :

(a) {f(3.26)} (b) {f(7.88)} (© {f(2.12)} (d) {f(5.88)}
The number of solutions of f(x) =|3sin x| for x e (-6,6) are :
(@ 5 (b) 3 () 7 9
Paragraph for Question Nos. 11 to 12
_2|x|-1

Let f(x) = —y
Range of f(x):
(a) R-{3} (b) (-00, %] V(2 ») (0 (—2. %]u(z ©) (d) R
Range of the values of ‘k’ for which f(x) = k has exactly two distinct solutions :

@ (-2, 1 ®) (2,1 © (o %] (@ (-, -2)

Paragraph for Question Nos. 13 to 14

Let f(x) be a continuous function (define for all x) which satisfies
£3(x) -5£2(x) +10£(x) ~122 0, f2(x) - 4f(x) + 3 2 0and f(x) - 5f(x)+ 6 <0

If distinct positive number by, b, and by are in G.P then f(1) + In by, f(2) + Inb,, f(3) + Inb,
are in :

(a) AP (b) G.P (c) HP (d) A.G.P

The equation of tangent that can be drawn from (2, 0) on the curve y = x? f(sinx) is:

(@) y =24x+2) () y=12(x+2) (© y=24x-2) (@ y=12(x-2)
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Paragraph for Question Nos. 15 to 16
Let fi[2,0)—>[Lw) defined by f(x)=2°"*" and g [gn] > A defined by
g(x) = si.n X+ 4 b two invertible functions, then
sinx -2

15. f'l (x) is equal to

(a) |2+ 4-log,x (b) 2+ 4+log,x () y4+42+logyx (d) {4-2+]og,x

16. The set ‘ A’ equals to
(@ [52] (b) [-25] (© [-52] @ [-5-2]

B T R e i
Ay | Answers] N
1O 2o 8ol ol slal so| 2ol &la] o omlie]o

g !
1| ® | 12 @ | 28, @) | 14, | 18/ b) | 16 (D |

ol 5
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@ _Exercise-4 : Matching Type Problems _

1. If x,y,z R satisfies the system of equations x +[y]+{z} =12.7, [x]+{y}+2z =41 and
{x}+y+[z]1=2
(where {} and [] denotes the fractional and integral parts respectively), then match the

following :
A) [{x}+{yr= ®) 7.7
(B) |[2]+[x] = Q) 1.1 :
(©) |x+{z} = ®) 1 |
(D) [z+[y]-{x} = (S) 3

(€)) 4 5

2. Consider ax* + (7a - 2b) x> + (12a - 14b —¢) x% - (24b + 7¢) x + 1 -12¢ = 0, has no real roots

andfl(x) — \/108(n+e)(ax4 +(7a—2b)x3 + (12(1—14b—c)x2 —(24b +7c) x+1-12¢)

JEJ—sgn(l +ac+b?)

f2(x)=-2+2log 1 cos(tan'l (sin (n(cos(n(x + %)))))] . Then match the following :

(A) | Domain of f; (x)is (P) (-3 |
(B) | Range of f,(x) in the domain of f; (x)is Q) [-4,- 2] ‘
(C) |Range of f,(x)is R) (~e0, ) |
(D) | Domain of f,(x)is (s) (—0,—4] U[-3, )

() [0, 1]

3. Given the graph of y = f(x)
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(B) |y =f(2x) @ /]__\
=10 T 2
(C) |y =-2f(x) (R) 1
12 0 Y
D) |y =1-f(x) (s) /
0 1
(A) | f(x) =sin? 2x - 2sin% x (P) | Range contains no natural
' number
(B) F(x) = 4 (sin"? (sin o)) (Q) | Range contains atleast one
m : integer
(C) | f(x) = /In(cos(sin x) (R) | Many one but not even
function
(D) o x4l (S) | Both many one and even
f(x) =tan (m} function
(T) | Periodic but not odd function
A) |If |x? - x|> x? + x, then complete set of| (P) (0, )
values of x is
(B) | |x+y|>x-y, where x>0, then|(Q) (=0, 0]
‘complete set of values of y is
© [-1,)

‘ log  x 2 log z(xz), then complete set oj (R)
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(D) |[x]+ 2 2| x|, (where[] denotes the gr (s) 01 !
‘integer function) then complete set of
walues of x is
M [1, ) 1

Domain of f(x)=Intan™? [_1, ..]
{(x® —6x2 + 11x - 6) x(e* —1)} is %
(B) Range of f(x) =sin? E + cos% is @ [2,)
(C) | The domain of function| (R) 1L2)u(3,=»)
#$i(x) = ‘\]108(|x|—1) (x® +4x+4)is
(D) ) x2 1. _[x+2 x<1|(S) [0, )
Letf(x)_{xx+1 fc_:.l’g(x)_{xz x21
Then range of function f(g(x)) is (T | (o,-3)u(2,-1)uU(2,x)

1+x,0<x<2 |
3-x;2<x<3"°

g(x) = f(f()):

7. Let f(x)[

(A) |Ifdomain of g(x)is[a, blthenb —ais | (P) 1 %
(B) |If range of g(x)is[c, d] thenc +dis | (Q) 2 |
(©) [N+ FUUBN), s | ®) 3 |
(D) vm = maximum value of g(x) then| (S) 4 l

2m -2is: | 1

| Answers| s
Sa]AoR: BoS; Co»P; DoQ
A->S; BoP; C»Q; D-R
|A->0; BoR; CoP; Dos
JA>P, QS T; B»>QR; C->PQS; D->PS
A—>Q; B—»P;, Co>S5 D-HR

A->R, B->P;, CoT;, DS
A->R; B>R; CoR; Do S }
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W Exercise-5 : Subjective Type Problems l Ly

—

1.

10.

11.

12,

13.

Let f(x) be a polynomial of degree 6 with leading coefficient 2009. Suppose further, 'that
f() =1,£(2) =3,f(3) =5,f(4) =7, f(5) =9, f'(2) = 2, then the sum of all the digits of f(6)is

. Let f(x) = x3 - 3x + 1. Find the number of different real solution of the equation f(f(x)) =0.
I flx+y +1) =(f0) +Jf(y))?2 VY x,y eRand £(0) =1, then f(2) =......
- If the domain of f(x) =v12-3% —33* 4 sin~! (%) is[a,b], thena =......

- The number of elements in the range of the function :

y =sin™! [xz + g] +cos”! [xz —g:l where [] denotes the greatest integer function is

¢ V4
- The number of solutions of the equation f(x-1)+ f(x+1)=sina, O<a < > where

=di=lx| 5 |x]=1;
f(x)—{ 0 , |x|>lls

- The number of integers in the range of function f(x) = [sin x] + [cos x] + [sin x + cos x] is

(where [] =denotes greatest integer function)

. If P(x) is a polynomial of degree 4 such that P(-1) = P(1) =5and P(-2) = P(0) = P(2) = 2, then

find the maximum value of P(x).

- The number of integral value(s) of k for which the curve y =v-x2 -2x and x + y-k=0

intersect at 2 distinct points is/are
Let the solution set of the equation :’

L[] [+ [3])-s
2 3
is [a, b). Find the product ab.
(where [] and {} denote greatest integer and fractional part function respectively).
1 ;
For all real number x, let f(x) = w. Find the number of real roots of the equation
| | (f(x)......) ={-x}
where f is applied 2013 times and {} denotes fractional part function,

Find the number of elements contained in the range of the function f(x) = [f] [‘_6] Vxe
6L x

(0, 30] (where [] denotes greatest integer function)
Let f(x,y) = x? -y?and 8(x,y) =2xy.

&

such that (f(x,y))* ~@(x )2 =3 and f(x,y)-g(x,y) = ~
Find the number of ordered pairs (x,y) ?
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

xX+5
Vx2+1

In the above problem, f(x) is injective in the interval x e (-»,a], and 1 is the largest possible
value of a, then [A] =

(where [x] denote greatest integer < x)

Let f(x) = V x € R, then the smallest integral value of k for which f(x) <k ¥ x eR s

3
The number of integral values of m for which f:R — R; f(x) = %— +(m-1)x*+(m+5)x+n
is bijective is :
The number of roots of equation :

((x—l)(x—B) —-e") (x+1)(x+3)e" 1
(x-2)(x-4) (x+2)(x+4)

)(x3 —cosx)=0

1-x% -2x

The number of solutions of the equation cos™* =
(x+1)

J =n(1-{x}), for x €[0,76]is equal
to. (where {'} denote fraction part function)
Let f(x) = x% —bx + ¢, b is an odd positive integer. Given that f(x) = 0 has two prime numbers

as roots and b + ¢ = 35. If the least value of f(x)V x eRisk,thenU%Hisequal to

(where [] denotes greatest integer function)
Let f(x) be continuous function such that f(0) =1and f(x) - f (;) = ; V x €R, then f(42) =
. . _Jmin{f(t):0<t<x} ; 0<x<1 :
If f(x)=4x"-x“"-2x+1 and g(x)_{ 3% | pagen d if
1 3 5
A=g|= Zl+g|=|, then 2\ =
g(4)+g(4) g(4)

' 1 thenlx]
Ifx=10 , then [x] =
,=3(r2—4)

(where [] denotes greatest integer function)

Let f(x) = & +3, where g, b, ¢, d are non zero. If f(7) =7, f(11) =11 and f(f(x)) = x for all x

o+

except _ﬂ. The unique number which is not in the range of f is
c

LetA={x|x2—4x+3<0,xeR}
B={x|2"* +p<0;x?-2(p+7)x+5<0}

If A c B, then the range of real number p € [a, b] where q, b are integers.
Find the value of (b - a).
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25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.
38.

2
_xtoxt for x>1is £, where p and q are
q

1% 2x% -1
relatively prime natural numbers, then p + q =
If f(x) is an even function, then the number of distinct real numbers x

f(x)=f[x+ljis:
xX+2

Let the maximum value of expression y =

such that

X+m

The least integral value of m, m € R for which the range of function f(x) = ) contains the

interval [0,1] is :

Let x;, x;, x5 satisfying the equation x - x? +Bx+y =0 are in G.P where x;, x,, x5 are
Positive numbers. Then the maximum value of [] + [y] + 4 is where [] denotes greatest integer
function is :

Let A ={1,2,3 4} and B = {0,1,2 3,4, 5}. If ‘m’ is the number of strictly increasing function f,
f:A — Band n is the number of onto functions g, g: B — A. Then the last digit of n —m is.

z .
If E (log ; r] = 2010, where [] denotes greatest intege- function, then the sum of the digits of n
r=1

is :
Let f(x) = L“Lg where g, b, ¢, d are non-zero. If £(7) =7, f(11) =11and f(f(x)) = x for all x
X+

except —g. The unique number which is not in the range of f is
c

It is pouring down rain, and the amount of rain hitting point (x, y) is given by
fOx, y) =| x* + 2x%y —5xy% -6y ® |.If Mr. ‘ A’starts at (0, 0); find number of possible value(s)
for ‘m’such that y = mxis a line along which Mr. * A’ could walk without any rain falling on him.
Let P(x) be a cubic polynomical with leading co-efficient unity. Let the remainder when P(x) is
divided by x -5x+ 6 equals 2 times the remainder when P(x) is divided by x2 —5x + 4. If
P(0) =100, find the sum of the digits of P(5):

Let f(x) = x* +10x + 20. Find the number of real solution of the equation f(f(f(f(x)))) =0
)= (Inx)(nx?)+1lnx3 +3

In?x+Inx?+2

prime numbers (not necessarily distinct) then find the value of w.

If range of f(x can be expressed as [%, 3] where a,b,c and d are

Polynomial P(x) contains only terms of odd degree. When P(x) is divided by (x - 3), then
remainder is 6. If P(x) is divided by (x?2 — 9) then remainder is &(x). Find the value of g(2).
The equation 2x3 - 3x2 + P = Ohas three real roots. Then find the minimum value of p.

1

Incos™! x

Find the number of integers in the domain of f(x) =
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Exercise-1 : Single Choice Problems

cos(tan x) —cosx _

1. lim
x—0 x4
1 1 1 1
d = — (d =
(@) g (b . () 6 3
. 2 4 5
2. The value of lim (X ~tanx)” - (1-cos2x)* + x equal to :
x-07(tan"! x)7 + (sin~! x)® + 3sin® x
@@ 0 ®) 1 © 2 (d)%
3 Leta=limM b=limSin‘22x c=lim&_x
x—0 3x2 ’ X—)Ox(l_ex), x-1 lnx ’
Then q, b, ¢ satisfy : '
(@) a<b<c (b) b<c<a () a<c<b (d b<a<c
4. If f(x)=cot™! Sx x2 and g(x) = cos™! 1 xz , then lim M, O<a <l is :
1-3 1+x x—ag(x)-g(a) 2
3 -
(a) 2 5 () = (© > @ -3
2(1+a?) 2 2(1+a?) 2
2 \sinx
5. lim | 32"
x—0 e2
(a) e* (b) e © e (d) e®
6

. 3 :
. lim —[—:, =§ (where[] denotes greatest integer function), then p + q (where P, q are relative

(a) 2 (b 7 (© 5 @ 6
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31

x4+ (E)n
7. f(x) = lim —3"_1, (n is an even integer), then which of the following is incorrect ?

11.

12.

n—oo

— T
xt g —j

(@ Iff :E, 00) - [g, oo], then function is invertible

(b) f(x) = f(-x) has infinite number of solutions
(© f(x) =| f(x)]|has infinite number of solutions
(d) f(x)is one-one function for all x e R

sin (n cos?(tan(sin x)))

. lim _
x—0 xz
(@ = (b) 2 © 12‘ (d) none of these
X,
(e(x+3)ln 27 )27 -9
3 3
I f(x) = 3% _97 &
1-cos(x-3) —
(x-3)tan(x -3)
If lim f(x) exist, then A =
x—3
(a) g (b) % © —i— (d) none of these
3 -]
sin| — —x
10. lim _\3 Uy equal to :
X 2cosx—1
3
2 1 1
B); ® —= (© V3 @ =
) V3 V3 2
lim el _. (where [-] denotes greatest integer function) is :
x—»% cos™ ! B (3sin x —sin 3x)]
2 4 )
(@ - (b) 1 (© - (d) does not exist
n
2
Let f be a continuous function on R such that f (ln) =(sine™) e 4 ; , then £(0) =
4 n“+1

(@ 1 () 0 © -1 (d)%
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{x} . "
13. lim e"——{x};l equals, where {} is fractional part function and I is an integer, to :

x—=I" {x}2
(a) L ) e-2 (© I (d) does not exist
2
1
14. lim (e'* -7x)3x is equal to :
X—>0
3 11
@ 2 ® 2 © el () e3
3 1
.~ 1/x
n
15. The value of lim | (1 - 2x)" Z e | 2 is
x—0 ey 1-2x
(@ e" (b) e™ (e &3 (d) 7"
16. For a certain value of ‘c’, lim [(x® +7x* + 2)¢ — x] is finite and non-zero. Then the value of
X—>
limit is :
@) % ® 1 © % (d) None of these
X
17. The number of non-negative integral values of n for which lin}) (eokx—1) (iosx weiil JT
X=> X
(@ 1 (b) 2 () 3 d 4
1
18. The value of lim (mjl'msx :
x—0 X
(a) e—l/3 (b) e1/3 (C) e—l/6 (d) e1/6
19. If lim (Vx? -x+1-ax—-b) =0, then for k > 2, (k € N) lim sec?(k!nb) =
X—>o n—o
@@ a (b) -a (© 2a d b

20. If f is a positive function such that f(x +T) = f(x)(T > 0), V x eR, then

. f(x+T)+2f(x+2T) +...... +nf (x +nT)
lim n =
oo | f(x+T)+4f(x+4T)+...... +n2f(x+n°T)
2
(@ 2 (b) a (© g (d) None of these

21. Let f(x) =3x1° = 7x® + 5x6 —21x3 +3x2 -7

85 1 h* +3n2 _
h—0 (f(1 -h) - £(1)) sin 5k
(@1 (b) 2 (© 3 d) -3
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22. lim [MJ =
x>0 x2(x+1)
@ 0 ® -2 © -1 @ -2
23. Let f(x)be a continuous and differentiable function satisfying f(x + ¥) = f(X)f(y)V x,y € Rif

24.

25.

26.

27.

28.

f(x) can be expressed as f(x) =1+ x P(x) + x2Q(x) where lin}) P(x) =aand lin‘(l)Q(x) =b, then
x—» x>

f'(x)is equal to :

@ af(x) (b) bf(x)
(©) (a+b)f(x) (d) (a+2b)f(x)
(1 —tan E)(1 —sin x)

lin}! 2 =

=3 (1 + tan )—2()(1t - 2x)3
: 1 1 1

(a) not exist b) = sy d) —
is (b) 3 © T (@ 32

lim (x—3) is equal to :

xox\ X+ 2

() e () e © e (d) e®

lirr)xl (cos x) % js :

@ 1 ® 0 © = @2

e e
If lim {In x} and lim+ {In x} exists finitely but they are not equal (where {-} denotes fractional

x—c” X—C

part function), then :

(a) ‘c’can take only rational values

(b) ‘c’ can take only irrational values

(¢) ‘c’ can take infinite values in which only one is irrational

(d) ‘¢’ can take infinite values in which only one is rational
1

; asin bx \x :
lim (1 + )X , where q, b are non-zero constants is equal to :
x—0 cos X

() e® (@) eYe
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29.

30.

31.

32.

33.

34.

35.

1
The value of lim [(cos x) sin?x 4
x—0

sin 2x + 2tan ! 3x + 3x2 -
In(1+ 3x + sin? x) + xe*

3 1 3 1
a) Je+> —+— o) Je+2 d —=+2.
(@) ve+ 2 (b) \/E + 2 © \/E
3 .
Leta=1im(i— 1 J;b=limx —16Jc;C= . In(1+sinx)
x->1{Inx xInx x-0 4x+x2 x—0 X
. (x+1)% . {a b] .
d = lim 2
o 3hmGcs D _(x+l)],then the matrix c dls
(a) Idempotent (b) Involutary
(c) Non-singular (d) Nilpotent
(sinx—x)(Zsinx—lnGLcJJ
The integral value of n so that Iin}) f(x)where f(x) = = = is a finite
x— x

non-zero number, is :
(a) 2 () 4 () 6 (d 8

max(x,

Consider the function f(x)= . ( , ifx20 , then lim {f(x)}+ lim {f(x)} +
min| Xx, x—0" x—-1"

X% |-
(&S s _

1 , if x=0

lin}_ [f(]=
(where {} denotes fraction part function and [] denotes greatest integer function)
(@ o ® 1 (© 2 d 3

lim cos™ ! (2xV1 —x2) ~ lim cos™! (2xx)1—x2) _
x—-)(iy X —i x*(L]_ X-——l—
V2 J2 V2 J2

(@) 2 (b) 2v2 © 42 o
i (. E IS T o _
Jlim é[smzk coszk sm(z(k+ 2))+ cosz(k " 2)]
(@ o () 1
() 2 d) 3

lirg’ [1+ [x]]2/ ¥, where [] is greatest integer function, is equal to :
(@ 0 ®) 1

(© &2 (d) Does not exist
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1/m _ 1/n
86. If m and n are positive integers, then lim (cosx) z(cos x) equals to :
x—0 X
(@ m-n (b) 1.1
n m
(©) n;,;: (d) None of these
37. The value of ordered pair (a, b) such that lim X(1+ acos ;() Hhsinx =1is:
x—0 X
5 3 53 53 5 3
a TR e b =3 e d e .
()(2 2) ()(zzj (c)[zz] ()(2 2)
38. What is the value of a + b, if lim sin(ax) - In(e” cosx) _ 1 ?
x—0 x sin(bx) 2
@ 1 ®) 2 © 3 @ -1

39. Leta = lim @° -1+ 2% -2H+...+ (n® -n?)

, then a is equal to :

n—w n4
(@ L (b) 2 (© L (d) non existent
3 4 2
40. The value of lim Fos(sin ) —cos ¥ is equal to :
x—0 x4
1 1 1 1
a) — = o - d —
(a) s (b) 6 () y d 5
41. The value of ordered pair (a, b) such that 1in}) p\lmens ;c) —bsinx _ 1, is
X x
5 3 53 5 3 5 3
5.3 ® (33 © (-33 g o3
(a)(z 2) 22 2’2 @55
42. Consider the sequence :
n
u, = Lr, n21
ra 2
Then the limit ofu, asn - wis:
@@ 1 () e () % d 2
1
—— i -1 2
43. The value of lim | (cosx)sin®x 4 SD2X+2tan”" 3x+3x% | . ;
x=0 In(1+ 3x +sin? x) + xe*
3 1 .3 1
(@ Je+= b) —+= (©) Je+2 d)
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44.For neN , let f,(x)= tan%(l +secx) (1+sec2x) (1+sec4x)......

lim £ is equal to :
x-0 2x .
@@ 0 () 2" © 2™ (d 2™
1
45. The value of lim (1 +[x])!™@%) js:
=y
(where [ .] denotes greatest integer function).
1
(@ 0 ® 1 (©) e are
46. 1f lim 18— nnx—tan x} sinny =0,n # Othenais equal to :
x—0 xz
1 1
(@ o ® 1+= © n dn+=
n n
Int+4
47. The value of lim (n_') 4n'-1 ,neN isequalto:
N—»00! nn
14
(a) (—J ®) e¥* © e @o
e
2
48. The value of lim szﬂ:(a, b, c, d, e e R —{0}) depends on the sign of :
X —»0
(@) aonly (b) donly
(c) aanddonly (d) a banddonly
. -1 2 X .. TR 2x e R8(x) _ o flx)
49. Let f(x) = lim tan™" [ 4n“| 1-cos— | [and g(x) = lim —lncos(—) then lim —— —%
n—w n nswo 2 n x—0 x6
equals.
8 Z 5 2
(@ 2 (b) - () 5 (d) =
: ; . sin®x 1
50. If f(x) be a cubic polynomial and lim == then £(1) can not be equal to :
x-0 f(x) 3
@@ o () -5 (© 3 @ -2
sinx _ ,-sinx _
51. limze 2e 1equalsto:
x—0 x4+ 2x

(a) g ) e¥? © 2 (d) e?
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52. If x;, X3, X3,......, X, are the roots of x" + ax + b = 0, then the value of (x; —x2)(x; —x3)
(g =x4)enens (% —x,)isequal to: 1
(@) nq +b ®) ot + © nxt (d) no™
53.11mt1+sm i .122t is equal to :
. X0 sin x + tan“ x
) 1
4 = d) -=
(@ -1 ®) 1 (© = () >
Xxcosx 2xsinx xtanx £(x)
54. If f(x)=| 1 x 1 |, find lim —=.
1 2x 1 x-0 x?
(@ o0 ® 1 © -1 (d) Does not exist

4@| 8/m| 6|m @| 8.|@| 9. !10.|®
14, @] 15, ® | 16, @ | 17| © | 18.| @ | 19.] @) | 20. (0
24, (@] 25.| 0 | 26| @ | 27.|@ | 28.] ) | 29.| @ | 30.| @)
34./@ | 85./ | 36,/ (| 87| @ | 38.| () | 39.| ) | 40.| )
44.|(c)| 45.|(b)| 46.|(d)| 47.|(a)| 48.|(c) | 49.| (a) | 50.| ()
54.| (c) |
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DR s
TR
P

Q;Exerclse-z.: One or Morethan’OneAnSWer’i'SIafeaGOMa“r ¢

2
1. If lirt(l)(ptanqx2 - 3cos? x+4)1/(3" ) =e5/3;p,q € R then :
X—

@ p=v2,q=—% ® p=—.q=2Z © p-lg-2 @ p=24=4

2 2
2. lim 2( 25x2 + x —Sx) is equal to :
X—0
o 2 -x _
) T 2x —log,(1+ x) ®) lim e ~l+x
x=0 5x2 x—0 x2
_ 2 sin —
(© lim 2d-0sx7) (d) lim
x—0 5x? x>0 X
3. Let lim (2% +a* +eX)V* =
X—>0

which of the following statement(s) is(are) correct ?
(@) ifL =a(a > 0), then the range of a is [e, ©)
(b) if L = 2e(a > 0), then the range of a is {2¢}
(c) if L =e(a > 0), then the range of a is (0, ]

(d) if L =2a(a >1), then the range of a is (%, oo)

4. Let tana-x+sina-y =a and o cosec o.-x +cosa-y =1 be two variable straight lines, a
being the parameter. Let P be the point of intersection of the lines. In the limiting position when
a — 0, the point P lies on the line :
(@ x=2 ) x=-1 (© y+1=0 dy=2

5. Let f:R — [-1,1]be defined as f(x) = cos(sin x), then which of the following is(are) correct ?
(a) fis periodic with fundamental period 2 (b) Range of f =[cos1,1]

© lin}[ ( ¥ (g - x) +f (g + xD =2 (d) fis neither even nor odd function
xX—>—
2
6. Let f(x)=x+ Vx? +2x and g(x) = Vx? +2x - x, then :
(a) lim g(x) =1 (b) lim f(x)=1 (@ lim f(x)=-1 (d) lim g(x)=-1
X—© X X——-0 X
7. Which of the following limits does not exist ?
(a) lim cosec™! (L) (®) limsec™ (sin™! x)
X x+7 x—1

l cotx
(© lim x* (d) lim (tan(g+xj]

x—0*
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If f(x)=lim x(% +[cos.1c](~/n2 +1-vYn%-3n+ 1)) where [y] denotes largest integer <y,
n—»w o

then identify the correct statement(s).

(@ lim f(x)=0 (b) lim f(x) o
x—=0 x—)E 4
_Bx n - & 3n
© f(X)——z—Vxe[O,E] @ f(x)—OVxe(z, 2]
ne o1 ~
pe sl —s R i = (- if x—z_?-"’ n=1,2,3. 000 0ue
0 otherwise
then identify the correct statement(s).
(@) lim f(x)=0 (b) lim f(x) does not exist
x—0 x—0
© lin}) f() f(2x) =0 @ lirrz) f(x) f(2x) does not exist

If lim f(x) = lim [f(x)] ([] denotes the greatest integer function) and f(x) is non-constant
X—a X—a

continuous function, then :

(a) lim f(x)is an integer (b) lim f(x)is non-integer
xX—a X—a
(c) f(x)has local maximum at x =a (d) f(x)haslocal minimum at x =a
T -{x)sin (1 -{x}) .
Let f(x) = 25 ( where {x} denotes the fractional part of x, then :
e 2001 -{xh) P
(@ lim fo)=12 () lim f(x)=v2 lim f(x)
x—0* 4 x—0* x—0~
' . 14
i =— @ 1 =—
© e RN
. (sin(sinx)-sinx) _ 1 .
If =——, then:
P—% ax3 +bx® +¢c 12
(@ a=2 (b) a=-2 (€ ¢=0 (d beR
If f(x) = lim (n (x*™ —1)) for x > 0, then which of the following is/are true ?
1 1 1
—_|= 0 —_ = —
@ f(X) & f(x) F(x)

© f(%) - —f(x) @ fOy) = FOO+ FG)
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14. The value of lim cos? (x (In> +n2 +2n)) (where n e N):
n—x

1 1 1 1
2 = ks d) =
(@ 3 )] 2 © 2 ()9
15. If %BG(—g,O) such that (sina+sinB)+22—;=0 and (sina +sinp) %‘é:—l and
A= lim 1+ @2sin)®

T T
- - =% =1
@ a e ® A=2 © a S d

16. Let f(x) =4lx-2[+a*-6a+9 , x<2
5-2x , x22

If lini[ f(x)] exists, the possible values a can take is/are (where [] represents the greatest
x—

integer function)
] 7
2 — £
(a) (b) > (© 3 (d) >

———

(a, ) * 5.4: (b, ©) 6. (a0

@d |2 6d 12 @O
© B8

i

(b, ©) (a, c,d)
(a,d) (a, ¢, d)
(c,d) (c)
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! Exercise-3 : Comprehension Type Problems”

Paragraph for Question Nos. 1 to 2

A circular disk of unit radius is filled with a number of smaller
circular disks arranged in the form of hexagon. Let A, denotes a
stack of disks arranged in the shape of a hexagon having ‘n’ disks on
a side. The figure shows the configuration A;. If ‘A’ be the area of
large disk, S,, be the number of disks in A, configuration and r, be
the radius of each disk in A, configuration, then

A, Configuration

1. lim i:
n—-)(bn
(@) 3 (b) 4 © 1 () 11
2. lim nr, :
1 1 1 1
= b) = s d) —
(a)3 ()2 (C)4 ()11

Paragraph for Question Nos. 3 to 4

x+3 ; -2<x<0
Let f()=| 4 3 x=0 , then
2x+5 ; 0O<x<l1

3. lim f([x—tanx])is : ([]denotes greatest integer fucntion)

x—0"

(a) 2 (b) 4 (© 5 (d) None of these
4. lim f [{_x_} ) is : ({*} denotes fractional part of function)

x—0" tan x

(@) 4 () 5 @ 7 7 (d) None of these
" Paragraph for Question Nos. 5 to 6

A certain function f(x) has the property that f(3x) = a f(x) for all positive real values of x
and f(x)=1-|x~2|for1<x<3 R

COSCC/EJ
5. limz(f(x)) \2 is :
x—

2 _2
(a) p (b .

(c) e¥" (d) Non-existent
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6. If the total area bounded by y = f(x)and x-axis in[1, ) converges to a finite quantity, then the
range of o is :
11 11 11)
= w2 B e ) [ s
@ (-1,1) ) [ 2,2) © ( 3.3] ()( 1)

Paragraph for Question Nos. 7 to 9

; N T | 1 1 +ax) . .
Consider the limit lim —| ——— - >~ """ | exists, finite and has the value equal to [
-“-*Oxa(\/l+x (1+bX)]

(where g, b are real constants), then :

7.a=
3 1 1
1 b) = 2 d) =
(a) (b) t (c) = ()4
8.a+b=
3 1
(a) p (b) 5 (© 1 d o
9.jéj=
l
(a) 38 (b) 16 (© 72 (d) 24

Paragraph for Question Nos. 10 to 11

For the curve sin x + sin y =1lying in the first quadrant there exists a constant o for which

2
lim x¢ &y =L (not zero)
x-0 dxz
10. The value of a :
@ 1 ® = © 3 d 2
2 V2 2
11. The value of L :
1 1 1
(@ = () 1 () — d —
2 /2 2/3

.. | Answers | .

—

,3,' ©] 9f@|10©

| l.‘(a)i' z.}(b) 3.0 4 ©| 5@
@)
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@ _Exerdise-4 : Matching Type Problems [Vh
1.
Aa) um[lw”ﬂ" _ ®) 4
nRox 2
®) et f(x) = lim = tan™! (nx), then lim f(x) = Q@ 0
Loma D 18 x—-0"
| (©) lim cos(tan ! (tan x)) _ R) 1
x—»i xX——
2 2
(D) .. ) 3
If lug (x)lnsinx — el thenL+2=

(T) Non-existent

2. [] represents greatest integer Vfunctiorn :

(A) If f(x)=sin"! xand lim f(3x-4x>)=a-3 lim f(x),then[a]l= (P) 2
by 1

X—— (ot Sl

3

(B) If f(x)=tan'g(x) where g(x)= ?“ ;2 dnd den Bod Q) 3
oo
lim s
>0 6h
(C) Ifcos ! (4x? —3x) =a+bcos™! xfor-1 <x<-_?l,then[a+b+2]= ®R) 4
(D) “ If f(x) =(:os—l (4x3 —3x) and lil{l‘ f'(x) =a and linll- f'(x) =b. (S) _2
' thena+b+3=
(T) Non
existent

. | Answers | ol

: B»Q; CoR; DS
: BoP; C>S; D> Q
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1
o) 1
2. 1f lim 7% _g 1im g(x) ~hand lim (1+2f(x))¥®) =2, then '\~
X—>

x=05in“ x x>0 2cosx —xe* +x3 +x-2

3. If o, Bare two distinct real roots of the equation ax® + x -1 -a = 0, (a # —1, 0), none of which is

3_.2_ _ )
equal to unity, then the value of lim dralx -~ is dl (ko ~) . Find the value of kl.
x>Q/a) (e~ ~1)(x-1) o

x x X, &X g% _
4. The value of lim 140)" ~(B5)" ~(28)" -0 +7* + 5" +4* =1 _ ) 0y i e

x>0 xsin? x

,thenb-a =

5. If lim 2%

x-0 Xx

P, |
x? 3

6. Find the value of lim (x + l)elf" o
X

X—0

7. Find lim [M] where a. is root of equation sin x + 1 = x (here [] represent greatest
x—at X =

integer and {} represent fractional part function)

QQQ

Chapter 3 - Continuity, Differentiability and Differentiation
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*CONTINUITY, DIFFERENTIABILITY
R AND DIFFERENTIATION

1.

Let ‘f be a differentiable real valued function satisfying f(x+2y)=f(x)+ f(2y)+
6xy(x+2y)V x,y €R. Then f"(0), f"(1), f"(2)...... arein:
(a) AP (®) GP (c) HP (d) None of these

. The number of points of non-differentiability for f(x) = max{l |x|-1], %} is

(@ 4 @®) 3 () 2 (d 5
Number of points of discontinuity of f(x) = {%} + E] in x €[0,100] is/are (where [] denotes

greatest integer function and {;} denotes fractional part function)

(a) 50 ) 51 (c) 52 (@ 61
4. If f(x)has isolated point of discontinuity at x = asuch that| f(x) |is continuous at x = athen:
(a) lim f(x)does not exist () lim f(x)+ f(a) =0
xX—a xX—a
() fla)=0 (d) None of these
5. If f(x) is a thrice differentiable function such that, hn}) f(4x) - 3f(3x) Z 3fRx) - f(x) _,
X—> X
then the value of f”(0) equals to :
@@ 0 ® 1 (© 12 (d) None of these
6.y= - " 1
. $i (tan 9) sin 6—-cos6 + (cot e)cosﬂ—cote 1+ (tan 0) cosB-sin 6 i (cot ) sin 6—cot 8
1 dy .
— then — at 6 =7/3is :
+ 1+ (tan e)cose-cote + (cot e)cote—sme . dx “/ -
(@ o0 () 1
© 3 (d) None of these
7. Let f'(x) = sin(x2)and y = f(x? +1) then % atx =1is:

(a) 2sin2 (b) 2cos2 (c) 2sin4 (d) cos2
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10.

11.

12.

13.

14.

ol 7
. If f(x) =|sin x | cos x||, then f (_61_[)=

B 145
@ == (b} —
51 -1-+3

2
.If2$inx~cosy=1,thend—yat(f,f)is ....... ;

P
(@) —4 ®) -2 © -6 (d) 0
= a2
f is a differentiable function such that x = f(t2),y = f(t®) and f'(1) = 0if [E;%J =
t=1

3( F'Q)+ £1Q1) 3 f’(l)'f"(l)—f”(l)]
@ 2| L2+ ) 3
: 4[ (f'())? J 4[ (f'an?
© LD @ i‘(f’(l)fl(l)—zf cl)]
3(f' (1) 3 (@)

ax+1 if x<1
Let f(x) = 3 if x=1.1f f(x) is continuous at x = 1 then (a - b)isequal to :
bx?+1 if x>1

@ o () 1 (© 2 @ 4
2
£y =140 B/x + v/x ,thend—yis:
) B )
x x x x x x
(a) y[ % e B T J (b) Z[L+L+¢
a-x B-x y-x x\x-a 1/x-p 1/x—y
a B Y Y[ o/x B/x Y/x
d < S SN (i S
© y(1/x—a+1/x—ﬁ+1/x—yj S x(l/x—a+1/x—B+1/x—y)

' . -1
If f(x) = HSI—n]x; then f'(0) is equal to :
l1-tan™" x

(a) 4 (b) 3 (© 2 @1

.2 . .
Let f(x) = { sin“x , xisrational

. - then set of points, where x) i i is
=sinx% . xisirvational’ P > f(x) is continuous, is :

(a) {(2n+1)g,n eI} (b) a null set

(© {nmnel} (d) set of all rational numbers
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t tan x —cot x | .
15. The number of values of x in (0, 2r) where the function f(x) = L ; i B =
continuous but non-derivable :
(a) 3 b) 4 © 0 @1
16. If f(x) =|x -1|and g(x) = f(f(f(x))), then g'(x) is equal to :
(@) 1forx>2 (b) 1for2<x<3 (¢ -1for2<x<3 (d) -1forx>3
. x)|.
17. If f(x) is a continuous function V x € R and the range of f(x)is (2, V26)and g(x) = [f(T] is

18.

19.

20.

21.

22.

23.

continuous ¥ x € R, then the least positive integral value of C is : (where [-] denotes the greatest
integer function.)

(@ 3 () 5 © 6 @7
2
Ify=x+e",then[d—§J is:
dy x=In2
1 2 2 1

-z - S d) =
(a) 5 (b) — © 57 (d) 5
Let f(x) = x3 + 4x?% + 6x and g(x) be its inverse then the value of g'(-4) :
@ -2 ®) 2 © % (d) None of these

o1 o1 (3 (5).
If f(x) =2+|x|-|x-1|-|x+1]|, then f (——)+f (— +f (—]+f (—)13 equal to :
2 2 2 2

(@ 1 (b) -1 () 2 (d) -2

If f(x) = cos(x? —4[x]); 0 < x < 1, (where[] denotes greatest integer function) then f’ Lg] is

equal to :

T _7E E
@ -\E ®) \fz © 0 @ \/;

2
1 then d (8(2x))

Let g(x) be the inverse of f(x) such that f'(x) = o is equal to :
+X
1 g'(x)
. a— b) ————
@ ey 1+(g(x)°
© 5E)*1+E) @ 1+@(x)°

: 2
=] min(6x%)  x20 then which of the following i )
]"et'f(x)_{max(ZX,x—l) x<0’ b §lnot ]

(a) f(x)is not differentiable at x =0
(b) f(x)is not differentiable at exactly two points
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(©) f(x)is continuous everywhere
(d) f(x)is strictly increasing V x € R

24. If f(x) = '}1m [Iﬂlcos(%ﬂ then f'(x) is equal to :
—00 i

Ao X xcosx—sinx g sinx-xcosx
& x ®) sin x © x?2 sin? x
1-tanx T
X # = .
25, Let f(x)={ 4x-mn 4;xe[0,—).
A x=Z 2
4
If f(x) is continuous in 0, g) then A is equal to :
1 1
@ 1 i = (d) -1
(b) > (©) 2
R 1
26. Let f(x) =€ x? sin; x # 0, then f'(0) =
0 x=0
(@ 1 ®) -1 © 0 (d) Does not exist

27. Let f be a differentiable function satisfying f'(x)=2f(x)+10 V x e R and £(0) = 0, then the
number of real roots of the equation f(x) + 5sec? x = Oin (0,2m)is :

(@ o ) 1 © 2 d 3

sin{cos x n
sin{cosx}

T
28. If f(x) = X 2 » Where {k} represents the fractional part of k, then :
T
1 ==
* 2
T

(a) f(x)is continuous at x = 5

(b) lim f(x)does not exist
x—;%

(c) lim f(x) exists, but f is not continuous at x = g
T

X—PE
(@ lim f(x)=1
x-)—z—
29. Let f(x) be a polynomial in x. The second derivative of f(e* ) wirt. x is :
@ f"(e*)e* + f'(e*) () f'(e*)e® + fl(eX)e®

(©) fr(e*)eX + f'(e¥)e™ d) fr"(e*)e® +e*f'(e¥)
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30. If /™ =log, x and g(x)is the inverse function of f(x), then g'(x) is equal to :

(a) e +x ) e"‘x e X © e +* (d) et
81. If y = f(x)is differentiable V x € R, then

(@) y =|f(x)|is differentiable V x € R

® y=f 2(x) is non-differentiable for atleast one x

(© y = f(x)| f(x)|is non-differentiable for atleast one x

(d) y =|f(x)|? is differentiable V x € R
32. If f(x) = (x —1)*(x - 2)® (x - 3)? then the value of f"(1) + f"(2) + f'(3)is :

(a 0 ® 1 (© 2 (@ 6

33. If f(x) = (%) -1, then on the interval [0, 7] :
(a) tan(f(x))and 2 are both continuous
f()

(b) tan(f(x))and 1 are both discontinuous
f(x)

(©) tan(f(x))and f~*(x) are both continuous

(d) tan f(x) is continuous but f ! (x) is not

1
x-2 _
exl 3 x>2
3;2 +1
34. Let f(x) =+ b_s{m_{;—_x} x < 2, where {-} denotes fraction part function, is continuous at x = 2,
-x
c x=2
thenb+c= ;
(@ 0 ) 1 (© 2 @ 4
tanx _ ,X -
35. Let f(x) = i ¢ +tl;(;efi HIRnX) % be a continuous function at x = 0. The value of

f(0) equals :
2

1 8
(a) > (b) 3 () 3 2
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40.

41.

42,

43.

l+a)¥*  x<0 , _
36. Let f(x) = ( %X) x =0, is continuous at x = 0, then 3(e® +b+¢c)is equal to :
(x+ c)l/3 -1
= — x>0
(x+1)Y2 -1
(@ 3 (b) 6 © 7 d) 8
2
37.If Jx+y +y —x =5, men%x% "
2 4 2 @ -~
W 5 ® 25 © 3 25
38. If f(x) = x> + x* + log x and g is the inverse of f, then g'(2) is :
1 o1
(@ 8 | (b) 2 (© 2 (d) a
39. The number of points at which the function,

f(x)={ min{ | x|, x} if x e (o, 1) otherwise

min{2x -1, x%}
is not differentiable is :
(@ o ) 1 (©) 2 d 3
If f(x)is a function such that f(x) + f"(x) = 0and g(x) = (f(x))2 + (f’(x))2 and g(3) = § then
g(8) = ,
(@ 0 (b) 3 () 5 (d 8

Let f is twice differentiable on R such that f(0) =1, f'(0) =0and f"(0) = -1, then for a eR,

(%) -

@@ e ()] e 4 © e 2 (d) e
Let fi(x)=€* and fp;(x)= e/"™) for any n 21, n € N. Then for any fixed n, the value of

2 2

a(-i- fn(x) equals :
@ f,(0 A ®) fr()fpqa OO...... f2(0)f (x)
(©) fn(x)fpq (x) @ fr()fpg (X)...... f2(0)f (x)e*
Y3 _1/3 d

Ify =tan—1[1_ixlT‘Zl/?J,x>0,a>0,thenEyis :

1 3 1 1
@ ————r— b —7———
R Baa O 3x%3(1+x%3) @ 331+ x¥?)
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s
sin(4k -1) x .20
3x ’
44. The value of k + f(0) so that f(x) = t_a_nglslﬁ)_x , 0<x< 1—; can be made continuous at
X
1 , x=0
x=0is:
@ 1 ®) 2 © % OX!
45.If y =tan! [;], | x|<1, then /4 at [1) is :
1+v1-x2 de  \2
1 J3 2
@ —= () 3 — d —=
73 ) © 3 7
X
46. Let f(x) = £ X5 "1°zge(1+ X) =X £ 0.1f f(x)is continuous at x = 0, then £(0) is equal
X
to:
(@ o ) 1 (© -1 @ 2
47. A function f(x) = max(sin x, cos x, 1 —cosx) is non-derivable for n values of x € [0, 2n]. Then

48.

49.

50.

51.

the value of n is :
(@ 2 () 1 (© 3 d) 4
Let g be the inverse function of a differentiable function f and G(x) = —(1 ) If f(4)=2and
glx
F1(4) = %, then the value of (G'(2))? equals to :
(@ 1 (b) 4 (c) 16 (d) 64
If f(x)= max.(x"’,xz,gliJ V x €[0,), then the sum of the square of reciprocal of all the
values of x where f(x) is non-differentiable, is equal to :
@@ 1 (b) 81 (© 82 «) %
If f(x) is derivable at x = 2such that f(2) = 2and f'(2) = 4, then the value of
lim -L (n (f(2+ k) ~In(f(2-h?)))is equal to :
h—>0 p2

(@ 1 () 2 © 3 ) 4

: ( n)
sin| x + =
4

Number of points at which the function f(x) is non-differentiable in [0, 2n], is :
@@ 5 (b) 4 () 3 d) 2

L(»:tf(x):(xz—3x+2)|(x3 —6x2+11x—6)|+
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52. Let f and g be differentiable functions on R (the set of all real r}umbers) 'such that
g(1)=2=g'(1)and f'(0) = 4. If h(x) = f(2xg (x) + cosmx — 3) then h'(1) is equal to :

(a) 28 (b) 24 (c) 32 (d) 18
7 = 2
53. If f(x) = M, then the value of f'(0) is equal to :
(x® =x+1)°
(@ 10 (b) 11 (© 13. (d 15
-x®sin(2x), .. .
54. Statement-1 : The function f(x) = lim log. d +:) ’; Bin(2e) is discontinuous at x =1.
n—o +x<

Statement-2 : LH. L=R H. L # f(1).
(a) Statement-1 is true, Statement-2 is true and Statement-Z is correct explanation for

Statement-1 : .
(b) Statement-1 is true, Statement-2 is true and Statement-2 is not the correct explanation for
Statement-1 : :
(c) Statement-1 is true, Statement-2 is false
(d) Statement-1 is false, Statement-2 is true
55. If f(x) = [1 B fxﬁ;ﬁﬁg’:& , then number of points for x e R, where y = f(f(x)) is

discontinuous is :

(@) 0 ®) 1 © 2 (d) Infinitely many
2 2 .
) T _Jmax(|x®-x-2[,x*-3x) ; x20
56. Number of points where f(x) { ), e5) . <0
~ is non-differentiable will be : ‘
(@ 1 (b) 2 (© 3 '(d) None of these

1x 2 .3
57. If the function f(x) =—4e 2 +1+x+ %+ X" and g(x) = £ (x), then the value ofg'(_—g)

equals to :
1 1 ' 6 6
= e c) — s
(a) - (b) = (o) = (@ =
58. Find k; if possible ; so that
In (2 -cos2x) _—
In? (1 + sin 3x)
f(x)= k ; x=0
esin 2 _ 1
_ x>0
In(1 + tan 9x)
is continuous at x = 0.
2 1
@ 3 ®) 9 @ = (d) Not possible
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PR

3
59. Letxcli,y —3—+ then the value of-dl—x(dy) is:
¢9 2¢2 dx

(@) 2 ) o © -1 (d) -2
60. If y ™2 =1+ 2v2 cos2x, then :
2
jx—'z =y(py?+1) (qv? -1) then the value of (p + q) equals to :
(@ 7 (b) 8 © 9 (d) 10

61. Let f:R — Ris not idehtiqally zero, differentiable function and satisfy the equations
flxy) = f(x) f(y) and f (x + 2) = f(x) + f(2), then f(5) =
(@ 3 : () 5 (© 10 . (d) 15
. 2 :
62. Number of points at which the function f(x)=[ min. (x,x%)  if —0<x<1 5 por

min. (2x -1, x%) if x21
derivable is : °

(a 0 ‘ ® 1 © 2 @ 3
63. If y =(x+V1+x2)", then(1+x2)—+x%1s

(a) n%y (b) -n?y © -y (d) 2x%y
64. If g(x) = f(x—\/l 1 —xz)and fl(x)= 1_—Jt2 then g'(x) equals to :

(@ 1-x2 ) V1-x? (@) 2x(x+\11—x2) ()] 2x(x—\/1—x2)

— m i
68, Let f(x) = lim 1282+ 1) X =77 then
n—-w 1+x
(a) f(x)is continuousatx =1 ‘ (b) li!'{l_ f(x)=log, 3
© hm f(x) = —sml d) lim§ f(x) does not exist
x-1* x-1

66. Let f(x +y) = f(x)f(y) for all xand y, and f(5) =-2, f'(0) = 3, then f'(5)is equal to :

(a) 3 . ®1 : (© -6 6
—x¥si
67. Let f(x) = lim 1°3=(2’;’+‘)x2: SINX then |
(a) f(x)is continuous at x =1 (b) 1“}1 f(x) =log, 3

(¢) lim f(x)=-sinl . @ lil’{l f(x) does not exist
x-1* : x-1"
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x—e* +1-{1-cos2x} — . .
68. If f(x)= x2 is continuous at x =0 then, which of the
k ' x=0
following statement is false ?
@ k=2 ORUEE © [K=-2 @ k1 k=2

(where [] denotes greatest integer function and {;} denotes fraction part function.)
69. Let f(x) =|| x> ~10x + 21| - p| ; then the exhaustive set of values of p for which f(x) has
exactly 6 points of non-derivability; is :

(@ (4, ») () (0,4 (© [0 4 @@ (449
e =1
70. If f(x) = ,/L"l" ; then £'(0) s equal to :
1-tan™ x

(@ 4 (b) 3 (© 2 @1

71. Fort € (0, 1); letx =v25n ¢ and y =27t |
2
then 1+ (%J equals :
2 2 x2 +y2 x24y2
(@ )7 (b oz © J2 (d 22

72. Let f(x) =-1+| x-2]| and g(x) =1-| x| then set of all possible value(s) of x for which (fog)
(x) is discontinuous is :
(@ {o,1,2} (b) {0, 2} () {0} (d) an empty set

73. If f(x) =[x] tan (nx)then f'(K™") is equal to (k I and [.] denotes greatest integer function):

@ k-Da-D* @) kn © k(-1 @ (k-Dr(-D*

geRnE g i
74. If f(x) = 2 5 X#0 i continuous at x = 0; then :

2 ;o x=0

(a) a=b=c () a=2b=3 © a=b=2 (d) 2a=2b=c

, d2y TR
3 =seca where o is constant and o € —3, 3) then — at| —, -)e uals to :
75. If tanx-coty =seca ( 2’3 52 i q

(@ o () 1 () 2 d 3
2
76. Ify=(x—3)(x—2)(x—1)x(x+1)(x+2)(x+3),then% St

(a) -101 (b) 48 (c) 56 (d) 190


http://www.jeebooks.in

www.jeebooks.in

77. Let f(x+y)=f()f(y) Vxy eR, f(0)= 0. If f(x) is continuous at x =0, then f(x) is
continuous at :

(a) all natural numbers only (b) all integers only
(c¢) all rational numbers only (d) all real numbers

78. If f(x)=3x" —2x* + 2x3 =3x% + x + cosx + 5 and g(x) = f71(x); then the value of g'(6)

equals : . <
@1 ® 5 © 2 @ 3
; . d2y
79. If y = f(x) and z = g(x) then E—z— equals
(a) gﬁf"—);'g” ®) gf"-fg" © f8"-8f"  (d) None of these
@" "° @’

: L 0
80. Letfu):[";th ! ’;;gandg(x)=[(;_+1)z . i;othe“

the number of points where g(f(x)) is not differentiable.
@ o 1 © 2 (d) None of these

81. Let f(x) =[sinx] +[cosx], x €[0, 2], where [] denotes the greatest integer function, total
number of points where f(x) is non differentiable is equal to :

@ 2 M 3 © 4 @ 5
in{f(t):0<t < , 0,
82. Let f(x) = cosx, g(x) = {““n{(fs(,m)x) ) x} . xf[> nn]
Then :
(a) g(x)is discontinuous at x =m (b) g(x)is continuous for x €[0, x)
(c) g(x)is differentiable at x =7 (d) g(x) is differentiable for x [0, )
83. If f(x) =(4+x)",n € N and f" (0) represents the r" derivative of f(x) at x = 0, then the value

fzfr( ) is equal to :

r=0 )
(a) 2" (b) 3" (c) 5" (d) 4"
R (i =
84. Let f(x) = 1+’1x| ~, then domain of f'(x)is :
, |x]<1 '
1-|x|

(a) (—w, w) (b) (—w’ w) _{—1, 0) 1} (c) (_w’ w) _{—1: 1} (d) (—'CD, (D) — {0}
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87.

89.

90.
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1-x 2 3 =7
If the function f(x)=-4e 2 +1+x+ % + % and g(x) = f~1(x), then the value of g (?)

equals : g
1 1 6 _6
(a) ’g ) - g (© '7— (d 7

The number of points at which the function f00) = (x- x|)2(1 - x +| x|)? is not differentiable
in the interval (-3, 4) is :

(@) Zero (b) One (©) Two (d) Three
FRE
If f(x) =},1+s‘mlx ; then £7(0) is equal to :
1-tan™ x
(@ 4 (b) 3 () 2 @1

-l R ; 0<x<1 =22 _ i tin i
If f(x) [x+1—{x} ; 1<x<3andg(x)-x ax + b such that f(x)g(x) is continuous in

[0, 3) then the ordered pair (q, b) is (where {} denotes fractional part function) :

@ (23 () (1,2 © (32 d (22

Use the following table and the fact that f(x)is invertible and differentiable everywhere to find
1@:

x f(x) £
3 1 7
6 2 10
9 3 5
1 1 1
(@ o (b) g (c) E (d) :7'
.1
Letf(x)={xnsm; , x#0
0 s X=0

Such that f(x) is continuous at x = 0; f'(0) is real and finite; and lim f'(x) does not exist. This
holds true for which of the following values of n ? x=0
(@ o0 () 1 (@ 2 @ 3
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1. If f(x) = tan ! (sgn (x? - Ax + 1)) has exactly one point of discontinuity, then the value of A.can
be :
(@ 1 ®) -1 _ © 2 d -2
2(x+1) ; x<-1

2. f(x)={ V1-x2 ; —1l<x<1,then:
lxl-1-1] ; x21

(@) f(x)is non-differentiable at exactly three points

(b) f(x)is continuous in (—o0, 1]

(c) f(x)is differentiable in (—o0,—1)

(d) f(x)is finite type of discontinuity at x = 1, but continuous at x = -1

x(3e* +4) 1
3. Let f)=| "5 x5 X*0 x#io
0 ; x=0
which of the following statement(s) is/are correct ?
(a) f(x)is continuous at x =0 (b) f(x)is non-derivable at x = 0
(c) f'(0*)=-3 (d) £'(07)does not exist

4. Let| f(x)|<sin? x, V x R, then

(@) f(x)is continuous at x =0
(b) f(x)is differentiable at x =0
(c) f(x)is continuous but not differentiable at x = 0

(d f(@®=0
-
a(l—xsmx)2+bcosx+5 I
x
5. Let f(x) = 3 ; x=0

1
3o
[1+(cx+jx Dx ; x>0
| X

If f is continuous at x = 0 then correct statement(s) is/are :

(@ a+c=-1 () b+c=-4
() a+b=-5 (d) c+d=an irrational number

6. If f(x) =||| x|- 2|+ p| have more than 3 points of non-derivability then the value of p can be :
(@ o0 (b -1

(c) -2 (d 2
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7. Identify the options having correct statement :

(@) f(x)=3x?% x| -1-|x]|is no where non-differentiable
() }i_x}:o ((x+5)tan™  (x+1)) - ((x+Dtan~  (x + 1)) = 2n
(© f(x)=sin(n(x+vx2 +1))is an odd function

2
@ fo)=——*

3 is discontinuous at exactly one point
X =X

- A twice differentiable function f(x) is defined for all real numbers and satisfies the following

conditions :

f@M=2; f'(0)=-5 and f"(0)=3.
The function g(x) is defined by g(x)=e%™ + f(x) V x R, where ‘@’ is any constant. If
g'(0) +g"(0) = Othen ‘@’ can be equal to :

(@ 1 (b -1 (© 2 (d) -2
9. If f(x) =| x|sin x, then f is :

(a) differentiable everywhere (b) not differentiable at x=nmn el
(c) not differentiable at x =0 (d) continuous at x =0

10. Let [ ] denotes the greatest integer function and f(x) = [tan? x], then
(a) }i_r’x}) f(x) does not exist (b) f(x)is continuous at x =0
(¢) f(x)is not differentiable at x =0 @ f'(0=0

11. Let f be a differentiable function satisfying f'(x) = f'(-x) V x € R. Then

12

13

(@) If f(1) = f(2), then f(-1) = f(-2)
(b) %f(x) + %f(y) = f(% (x +y)] for all real values of x, y

(c) Let f(x)be an even function, then f(x) =0V x eR
d) fx)+ f(-x)=2f(0)VxeR
Let f:R — R be a function, such that | f(x)|< x*, neN VxeR then f(x)is :
(a) discontinuous at x =0 (b) continuous at x =0
(¢) non-differentiable at x =0 (d) differentiable at x = 0
Let f(x) =[x] and g(x) = Owhen x is an integer and g(x) = x% when x is not an integer ([ ]is
the greatest integer function) then :
(a) lini g(x) exists, but g(x) is not continuous at x =1
X=>

(b) lim f(x) does not exist
x—1

(c) gof is continuous for all x
(d) fog is continuous for all x


http://www.jeebooks.in

www.jeebooks.in

PR R t o Lo d
B I U VPSRt JETRE, e

14.

15.

16.

17.

18.

19.

2
Letthefunctionfbedeﬁnedbyf(x)={P+qx+x » X<2 Then:

2px + 3qx2 , X222
(a) f(x)is continuous in R if 3p +10q = 4
(b) f(x)is differentiable inRif p =q = %

(c) If p=-2,q =1, then f(x)is continuous in R
(d) f(x)is differentiable in R if 2p + 11q = 4
Let f(x) =|2x - 9|+| 2x|+| 2x + 9|. Which of the following are true ?

. -9
(@) f(x)is not differentiable at x = g (b) f(x)is not differentiable at x = £
() f(x)is not differentiable at x = 0 (d) f(x)is differentiable at x = _—29, 0,;
Let f(x) = max(x, x2, x%)in -2 < x < 2. Then :
(a) f(x)is continuous in -2 < x < 2 (b) f(x)is not differentiable at x =1
3) 35 3) -35
-1 222 "-1)f| 2 |=22
© f )+f(2] 2 @ £ )f(z) :
If f(x) be a differentiable function satisfying fonf [EJ =f(x)Vx,y eR,y # 0Oand f(1) # 0,
Yy
f'(1) =3, then:

(@) sgn(f(x))is non-differentiable at exactly one point
. x?(cosx—1) -0
x—0 f(x)
(¢) f(x) = xhas 3 solutions
(d) f(f(x))-f3(x) =0has infinitely many solutions
Let f(x) = (x% - 3x+2)(x? + 3x + 2) and ,B, y satisfy o < B < y are the roots of f'(x) = Othen
which of the following is/are correct ([] denotes greatest integer function) ?
@ [a]=-2 (®) [Bl=-1
(© [Bl1=0 d [a]=1
Let the function f be defined by f(x) = {p +ge+x?, x< 2 Then:
2px +3gx?, x>2

(@) f(x)is continuous in R if 3p + 10q = 4
(b) f(x)is differentiable in Rif p = q = T4§

(©) If p=-2 g =1, then f(x)is continuous in R
(d) f(x)is differentiable in R if 2p+11g=4
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3
20. If y = e*S"*") | (tan x)* then % may be equal to :

3

(@) e*S"&[3x3 cos(x3) + sin(x)] + (tan x)* [In tan x + 2x cosec 2x]
3

®) e*S"I[x3 cos(x?) + sin(x3)] + (tan x)*[In tan x + 2x cosec 2x]

o3
(© e [53 sin(x®) + cos(x?)] + (tan x)* [In tan x + 2 cosec 2x]

| 2
@ c.vrsm(‘vt:’)[&,t:‘ cos(x®) + sin(x3)] + (tan x)* [h TS %:l

21. Let f(x) =x+ (1 -x)x? + (1 -x)1 -x2)x? +...... +(1—x)(1—x2) ...... 1-x"1)x";(n24)

then : .
@ feo=-[a-x ® fo=1-]Ja-x"
r=l r=l
n r-1 n r-1
© f'(x)=(1—f(x))[ Lt ) @ f)= (x)[ = ]
§(1-x') fedsd ;(l—x’)

x2+a';05x<1

22. Let f(x) =[

3x+b;0<x<1

2x+b;1<x<2 x ;1<x<2

If derivative of f(x)w.r.t. g(x)at x = 1exists and is equal to A, then which of the following is/are

and g(x) =[

correct ?
ab -b
(@ a+b=-3 () a-b=1 © —k_=3 (d) —)::3
. r 2
M+ax3+b;05x51
x2-3x+8
28. If f(x) = is differentiable in [0, 2] then :
2cosmx+tan lx ;1<x<2

([] denotes greatest integer function)

1 =1 p=r_13 _n_7
(a) a=- () a 5 () - (d)b_4 >
1+x 0<x<2
24. If f(x) = , then f(f(x)) is not differentiable at :
3-x 2<x<3
(a) x=1 ) x=2 © X=§ d x=3

25. Let f(x) =(x+1)(x+2)(x+3)...... (x +100) and g(x) = f(x) f"(x) - (f'(x))?. Let n be the
number of real roots of g(x) =0, then :
(a) n<2 () n>2 (¢) n<100 (d) n>100
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= 2
26.Iff(x)={ |x]-3 , x<1 g(x):{ 2-|x] , x<

27.

28.

29.

30

sgn(x)-b , x22

If h(x) = f(x) + g(x) is discontinuous at exactly one point, then which of the following are
correct ?

(@ a=-3b=0 ) a=-3,b=-1 (©) a=2,b=1 (d a=0b=1

[x-2|+a , x21°

Let f(x) be a continuous function in [-1, 1] such that
2
In(ax“ + bx +c) . mae

x2

f(x) = 1 i x=0
2

o oox?
M : 0<x<1

’
x2

Then which of the following is/are correct ?

(@) a+b+c=0 ®) b=a+c (© c=1+b (d) b2 +c?=1

f(x)is differentiable function satisfying the relationship f2(x) + if 2(y) +2(xy-1)=f 2x s y)
Vx,y eR

Also f(x) >0 V x eR and f(~/2) = 2. Then which of the following statement(s) is/are correct
about f(x)?

(@) [f(3)]=3([]denotes greatest integer function)
®) f(7)=3
(c) f(x)iseven

@ f(O=0
The function f(x) =[ 1-v1-x2 ] , (where [] denotes greatest integer function) :

(a) has domain [-1, 1]

(b) is discontinuous at two points in its domain

(c) is discontinuous at x =0

(d) is discontinuous at x =1

A function f(x) satisfies the relation :

fGx+y)=fx)+ f()+xy(x+y)V x,y eR.If f'(0) = -1, then:
(a) f(x)is a polynomial function

(b) f(x)is an exponential function

(©) f(x)is twice differentiable for all x e R

(d f'(3)=8
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31.

32.

33.

34.

35.

36.

waDiferetiation
The points of discontinuities of f(x) = [6—:] cos[B—:] in [—g, n] is/are :
(where [] denotes greatest integer function)
@ ¢ BNOR © 7 d =
32
Let f(x) = 2 05x<1,thenin[0,2]:

2x2—3x+% 1<x<2

(@) f(x), f'(x) are continuous
(b) f'(x)is continuous, f"(x) is not continuous
(©) f"(x)is continuous

(d) f"(x)is non differentiable
2

_ _ dy _
Ifx = «t),y = W(t), then? =
¢'\V" _W'd)" ¢,W" _W'¢” \'I" \V’¢" W" W'(b"
@ ——=— b © - -=% d) -
()2 @3 ¥ (92 @2 @3

f(x) =[x] and g(x) = {xoz ’ i §§ where [] denotes the greatest integer function. Then

»
(a) gof is continuous for all x

(b) gof is not continuous for all x

(c) fog is continuous everywhere

(d) fog is not continuous everywhere

Let f:R* — R defined as f(x) = e* +Inxandg = f! then correct statement(s) is/are :
1-e " e-1 ' 1
"(e) = (b) g"(e)= © g'e)=e+1 d) g'(e) =——
i (1+e)? (1+e)? : ) £1e) e+1
3x - x?2

;0 xX<2

2
Let f(x) = [x-1] ; 2<x <3; then which of the following hold(s) good ?
x2-8x+17 ; x23

([] denotes greatest integer function)
(a) limzf (x)=1 (b) f(x)is differentiable at x = 2
x—

(c) f(x)is continuous at x = 2 (d) f(x)is discontinuus at x = 3
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| Answers |

L) (cd) 2.| (a,c,d) | 8. (ab, é) 4.| (a,b,d) | 5./(abcd| 6. (b0
 7- (a, b, 0) 8. (ad) 9. G@d |10 bd 11.| (a, d) 12.| (b, d)
13.| (a,b,c) | 14.| (a,b,0) | 15.| (a,b,¢) | 16.| (a,b,¢) | 17.|(a, b,c,d)| 18.] (a,0)
19.| (a,b,0) | 20.| (a,d) | 21.] b, | 22./(a,b,c,d)| 23.] (bc) | 24.] (a,b)
235 @0 |26[@bcd|27. ©d |28|@bcd| 29 @bd) Aol G cq)
31.| (b0 32.| (a,b,d) 3s. b, d | 34 @ 35. (a,d) 36.| (a,c, d)
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Q Exercise-3 : Comprehension Type Problems

Paragraph for Question Nos. 1 to 2
Let f(x) = ,E?l n? tan(ln(sec%n and g(x) = min (f(x),{x})

(where {} denotes fractional part function)

1. Left hand derivative of ¢(x) = eV ™ at x = 0is ;

(@ 0 (b) 1 (c) ;1 (d) Does not exist
2. Number of points in x e [~1, 2] at which g(x) is discontinuous :
(a) 2 (b) 1 (© O 3

Paragraph for Question Nos. 3 to 4
Let f(x) and g(x) be two differentiable functions, defined as :
f)=x*+xg' () +g"(2) and g(x)=fWx>+xf'(x)+f'(x).

3. The value of f(1) + g(-1)is:
(@ o () 1 (© 2 d 3

4. The number of integers in the domain of the function F(x) = —% ++43-xis: .
d g(x

(@ o0 (b) 1 () 2 (d) Infinite

Paragraph for Question Nos. 5 to 6
Define : f(x) =|x2 —4x + 3|Inx +2(x-2)"3,x >0

x-1 , XxXeQ
h(x) -{xz =X =2 e
5. f(x)is non-differentiable at ........ points and the sum of corresponding x value(s) is .......
(@) 3,6 (b) 2,3 (© 2,4 d 2,5

6. h(x) is discontinuous at x =......

(@) 1++2 (b) tang—;t (© tan%" (d) V2 -1
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10.

11.

12.

13.

Paragraph for Question Nos. 7 to 8

Consider a function defined in[-2, 2]
{x} -2<x<-1

f(x)={|sgnx|] -1<x<1

{-x} 1<x<2

where {:} denotes the fractional part function.

+ The total number of points of discontinuity of f(x) for x e[-2, 2] is :

(@ 0 ) 1 (© 2 (@ 4

« The number of points for x e [-2, 2] where f(x) is non-differentiable is :

(@ o ) 1 (© 2 d 3

Paragraph for Question Nos. 9 to 10

Consider a function f(x) in [0, 2n] defined as :

=|[sinx]+[cosx] ; O<x<m
f(x)_[[Sian—[cosx] ; m<x<2n

where [-] denotes greatest integer function then

. Number of points where f(x) is non-derivable :

(@ 2 (b) 3 () 4 d s
lim , f(x) equals

X —
2

@@ 0 () 1 @ -1 d 2
Paragraph for Question Nos. 11 to 13

0<x<2 :
Let f(x) = { e ’_‘ [IJ;][x] 2< i ; 3 Where [x] =greatest integer less than or equal to x, then :

The number of values of x for x € [0, 3] where f(x)is discontinuous is

@@ o () 1 (© 2 d 3
The number of values of x for x e [0, 3] where f(x) is non-differentiable is :
(@ o (b) 1 () 2 d 3
The number of integers in the range of y = f(x)is :

(a 3 (b) 4 () 5 d 6

Paragraph for Question Nos. 14 to 16

Let f:R — R be a continuous and differentiable function such that f(x +y) = f(x)- f(¥)
VXx,y,f(x)# 0and f(0) =1and f'(0) =2,

Letg(xy) =g(x)-g(y)V x,y and g'(1) = 2;g(M) =0


http://www.jeebooks.in

www.jeebooks.in

Continuity, Differentiability dnd Differentiation 67
14. Identify the correct option : LI @
@ f=e (b) f(2)=2e? © f()<4 - (d) £(3)>729
15. Identify the correct option : .
(@) g(2)=2 (b) g(3)=3 () g@=9 (d) g(3)=6
16. The number of values of x, where f(x) =g(x):
(@ 0 b 1 (c) 2 G _3
Paragraph for Question Nos. 17 to 18
2
Let f(x) = £k and g(x) = Atan x + (1 — ) sin x — x, where > e Rand x € [0, n/2).
‘ 1+ cosx + cos? x
17. g'(x) equals
@) (1 -cosx)(f(x)-1) ®) (1-cosx)(A—f(x))
cosx cosx
© (1 -cosx)(A - f(x)) o a —COSX)O»Z—f(x))
f(x) §i€9)]
18. The exhaustive set of values of ‘A’ such that g'(x) > 0 for any x [0, /2) :
@ [1,) ®) [0,) © Ew) @ Ew)

Paragraph for Question Nos. 19 to 21

2 2n
( x“+2(x+1)
Let (x) = lim
f noo (x + 1) 4 x2 +1

1201421 (x)
g(x) = tan(i sin”! [1+f2(x)J} then

,n € N and

19. The number of points where g(x) is non-differentiable V x e R is :

(@ 1 (b) 2 (© 3 ) 4

2

20. lim Lx—+—4x—+3—)is equal to :

x—>-3 sin (x + 3) g(x)

(@ 1 (b) 2 (©) 4 (d) Non-existent
21. lim { JACI) }+ lim fO)|+ lim (5£()is equal to

x=0" tanzx x—-2" x—>-2"

(where {} denotes fraction part function)

@ 7 (b) 8 (©) 12

(d) Non-existent
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Paragraph for Question Nos. 22 to 24
Let f and g be two differentiable functions such that :
» f(x)=g'(M)sinx+(g"(2)-1)x

o),

22. The number of solution(s) of the equation f(x) = g(x) is/are :

(@ 1 ® 2 © 3 - (d) infinite
23. Hj%dx cosx + In (h(x)) +C where C is constant and h( J 1then|h (2;)’15 s
(@) 32 23 d) L
a ®) 2V3 © 3 @ —
24. If ¢(x) = £~ (x) then ¢/ ( + l) equals to :
¢ T
@ 5 ] (b) 2 (@ 1 @o
Paragraph for Question Nds. 25 to 26
Suppose a function f(x) satisfies the following conditions
- SO+HfO) oy cRand F(0) =1
flx+y) 1+ 0 fo) Y € and [(0)
Also—1<f(x)<1,VxeR A
25. f(x) increases in the complete interval :
@ (o, -1D)uU(-1,0u(0 1) u(l, ) (b) (o, )
(© (=, -1)u(-1,0) d (01DuUQ
26. The value of the limit It (f(x))* is:
(@ 0 ® 1 © e (@) e?

Paragraph for Question Nos. 27 to 28

' Let f(x) be a polynomial satisfying lim = f ) _4

xsw x8 41

L f(2)=5£(3)=10,f(-1) =2 f(-6) =37 _
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27. The value of lim f

28. The number of points of discontinuity of g(x) =

29. If lim

31. The mm%um value of

x-p g(x) _B
(@) 4-e?

@) e

(@ -6

(@) 4

x—-6

&

; g(x) = max {fz

f S5 S VR
&

| Consider f(x) = xi

(<P
f)-cB

. () |6

(x)-x2 -1
3(x+6)

‘(b) 3

equals to :

16
(© >

. S
x2 +1-f(x)

©. 1

= [ then the value of ¢ — equals to :

®) e*-4
30.°If h(x) =Mthen h'(a) equals to :
g(x)

(b) e

(© 4-e

(c) 3e

(@
-15

[ 5
in| —

=

2 2
o
Paragraph for Question Nos. 29 to 30

*‘and g(x) = e2x. Let a. and p be two values i_if x satisfying 'f(x) =g(x) -

] equals :

16

2

@ e-4-

d -3¢

7 Paragraph for Question Nos. 31 to 32

" Let f,(x) + fr(y) =

X

n

x"y

+y"

n

V x, ¥y € R—{0} wheren € N and .

(; f00, %} V x eR—{0}

> fa(cosec) + D fax (sec®), where 0 = k_zn; kelis:

k=1 k=1

@1 O 2 © 2 @) 4
32. The number of values of x for Yvhich g(x) is non-differentiable (x € R —{0}):

(@ 3 «(b) 4 (© 5 (d)

. | Answersl @

1ol 2|l 3o 4o s|la] &la| 7ol 8lw| 9 w|10.lw©
11| © | 12.|@ | 13.] © | 14| @ | 15| @ | 16.|®) | 17.| @ | 18.| @) | 19.| @) | 20.| )
21.| (2) | 22.| (®) | 23.| () | 24.| () | 25.|(b) | 26.| (®) | 27.|(d)| 28.[(b) | 29.| (b) '30.| (@)
2'31 ®) | 32.| @ “
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@ Exercise-4 : Matching Type Problems

1.
__ Column-l L e ~_ Column-li
L g P) 0
a) Ifj logsinx dx = -K then the value of 5 is greater than
o-:c0s? x m
(B) |Ife™ +e”™ =1and y” -(y')®> +K =0, then K is equal to | (Q) 1
(©) | If f(x) = xInxthen 2(f~') (In4) is more than (R) 2
(D) =1 ©) 4
lim (xInx)*“# s less than
X—0 ; |
(M 5 |

_JIx] , -2<x<0
2.Letf(x)_{|x| , 0<x<2

(where [] denotes the greatest integer function) g(x) =secx, x e R —(2n + l)g, nel

Match the following statements in column I with their values in column II in the interval

S
2'a2 )

o Ve columnd i e e s O P columnal. ]
(A) | Abscissa of points where limit of fog(x) exist is/are P) -1
(B) | Abscissa of points in domain of gof(x), where limit of gof (x)| (Q) T
does not exist is/are
(C) | Abscissa of points of discontinuity of fog(x)is/are (R) Sn
6
(D) | Abscissa of points of differentiability of fog(x)is/are (s) -
(T) 0

3. Let a function f(x)=[x]{x} -[x| where [], {} are greatest integer and fractional part
respectively then match the following List-I with List-II,

N iColumnd T : \______ Column-Ii
(A) | f(x)is continuous at x equal to P) 3
(B) 3 \
4 J' f(x)dx|is equal to @ 1
3 2 _J
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(© |If g(x)=x-1 and if f(x)=g(x) where| (R) i
x € (=3, ), then number of solutions
(D) |Ifl= lim f(x), then -Lis equal to (s) R
x—4"
Column-| Column-lI
() 2 2xd (P) *
lim | X_+2x-1 21 2
x| 2x% —3x -2
(B) lim‘ log secx/2 Cos x _ (Q) 2
Yl 108 ¢ec cosX
T2
(C) |Let f(x) = max. (cosx, x, 2x — 1) where x > 0 then| (R) 5
number of points of non-differentiability of f(x)is
(D) |If f(x)=[2+3sinx], 0<x <= then number of| (S) 16
points at which the function is discontinuous, is
5. The function f(x) =ax(x-1)+b x<1
=x-1 1<x<3
= px2 +qx+2 x>3
if (i) f(x)is continuous for all x
(ii) f'(1) does not exist
(iii) f'(x) is continuous at x = 3, then
Column-l __Column-li
(A) | a cannot has value P Y3
(B) | b has value Q) 0
(C) | p has value (R) -1
(D) | q has value (S) 1

o7

| Answers |

o

1.,A»P,Q,R; B—»Q; C-»PQ; D->RST
2./A->P,QRST; B>PT; C-Q,S; D->PRT
3..A>Q; B—»S; C->P; D->R

4.,/A->P; B>S; C->Q; D> R

5..A—»S; B-»Q; Co»P; D> R
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R

f_ExerciseQS' Subjective Type Problems

ax(x-1)+b ; x<1
1. Let f(x) = xX+2 ; 1<x<3 is continuous Vx eR except x =1 but If(x)l is

px2+qx+2 ;0 x>3
differentiable everywhere and f'(x) is continuous at x = 3and |a+ p + b + q|=k, then k =

dy L
2. If y =sin(8sin™" x) then (1 - , Where k =
y =sin(8sin”! x) en ( x) A —ky

2
3. If y% = 4ax, then &2 d’ ) . ——, where k? =
dx2 y3

4. The number of values of x, x € [-2, 3] where f(x) =[x?]sin (nx) is discontinuous is

(where [] denotes greatest integer function)
5. If f(x) is continuous and differentiable in [-3, 9] and f'(x) e[-2,8]V x €(-3,9). Let N be the
number of divisors of the greatest possible value of (9) - f(-3), then find the sum of digits of
N. :
3
6. If f(x) = Ccosx ; x<0
A [sinx3 -Ix3-1] ; x>0 .
then find the mimber of points where g(x) = f(| x|) is non-differentiable.

2yn
7. Let f(x)=x2 +ax+3 and g(x)=x+b, where F(x)= lim f(x)1+ ((x 2)) g(x). If F(x) is
n—w +(x n

continuous at x =1and x = -1 then find the value of (a? + b2).

-3< <
8. Let f(x) = {2 2 ! 03<_:?c<-40

Then f~ 1(x) is discontinuous at x =
9. If f(xX)+2f(1-x) = x2+2VxeR and f(x)is a differentiable function, then the value of f'(8)

is
10. Let f(x) = signum (x) and g(x) = x(x2 - 10x + 21), then the number of points of discontinuity
of flg(x)]is

- 4 s D
d? (sin* x+sin?x+1 . .
=asm2x+bsmx+cthenthevalueofb+c—ais

11. If-—2
dx?| sin®x+sinx+1
3/2

12. If f(x)=acos(nx) + b, f’(J n and If(x)dx——+1 then find the value of

1/2
_1_2 sinl g
1 3

+cos”! b].
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Continuity, bﬁmnriabilio’ and Diﬂ'?reﬁtiation 73
13. Let a(x) = f(x) - f(2x) and B(x) = f(x) - f(4x)
and a'(1)=5a'(2)=7
then Ond the value of B'(1) -10
> 3 2 a+bx¥?

Le‘f(x)=—4'ez+-{3—+%+x+landgbeinversefunctionoffandh(x): O

(12

L
e
£ 6

(x2-1D)y"+x'

h'(5) =0, then

Ify ="' ¥ then is equal to

X
Let f be a continuous function on [0, «) such that lim [ f(x)+ I f(t)dt] exists. Find }im f(x).
X0 -0
0

2 3 4 5
Let f(x) =x+ X3 X 3% and let g(x) = f'l (x). Find g"(0).
2 3 4 5
3 :
If cosx ; x<0
F= [ ~|x3-1] ; x20

then find the number of points where g(x) = f(| x| is non-differentiable.
Let f:R* —> R be a differentiable function satisfying :

f0y) = f(x) f(y)nyeR+ also f(1)=0;f'(1) =1

find hm [ )] (where [] denotes greatest integer function).

flx
For the curve sinx +siny =1 lying in the first quadrant there exists a constant o for which

lim x¢ d’ 4 Y _L (not zero), then 2a =
x—0 dX

Let f(x) = xtan~} (x?) + x*. Let f¥(x) denotes k™ derivative of f(x) wrt. x, k e N. If

yd%y (dyr
i \dx
The value of x, x € (2,)where f(x) = Jx+V8x 16 ++/x —+/Bx — 16 is not differentiable is :

3} for
2

f2’"(0)¢0,m eN,thenm =

n.
If x = cos@and y =sin’ 6, then ate=5,s:

X—--—

The number of non differentiability points of function f(x)=min([x],(x},

x € (0,2), where [] and {} denote greatest integer function and fractional part function
respectively.
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3.| 16 4. 8 5. 3 6. 2 i 74 17
10.| 3 11.| 7 12, 2 13.| 9 14.| 5
17.| 1 18.| 2 19. 2 20. 3 21. 2
24.| 3
aad

Chapter 4 - Application of Derivatives


http://www.jeebooks.in

@ Exercise-1 : Single Choice Problems

www.jeebooks.in

Y TR T A VAT s T

et

4 APPLICATION OF
DERIVATIVES

B R B A A A S A TR ST AT I P A DN S A RS I AL S A TN STIWL M C R LIS SRl L

1. The difference between the maximum and minimum value of the function

f(x) =3sin* x - cos® xis :

3 5
() 3 (b) 3 (© 3 (d 4

2. A function y = f(x) has a second order derivative f"(x) = 6(x —1). If its graph passes through

the point (2, 1) and at that point the tangent to the graph is y = 3x -5, then the function is :
@ (x-1)2 ® (x-1)° @ (x+1)° @ (x+1)?

3. If the subnormal at any point on the curve y = 31k . xk is of constant length then kequals to :

@) % ®) 1 © 2 @ 0

4. If x° — 5qx + 4ris divisible by (x - ¢)? then which of the following must hold true V q, r,c e R ?

@ q=r () g+r=0 © ¢°=r* @ q* =r°

5. A spherical iron ball 10 cm in radius is coated with a layer of ice of uniform thickness that melts

at arate of 50 cm? / min. When the thickness of ice is 5 cm, then the rate at which the thickness

of ice decreases, is :

(a) 3—% cm/min (b) I—-;HCIH/ min (@ icm/ min (d) %cm/min
6. If f(x) = 9_‘;1)_(5__'2_) , then number of local extremas for g(x), where g(x) = f(| x|):
(x-3)(x-4) ,
(@) 3 (b) 4 () 5 (d) None of these

7. Two straight roads OA and OB intersect at an angle 60°. A car approaches O from A, where

OA =700m at a uniform speed of 20 m/s, Simultaneously, a runner starts running from O
towards B at a uniform speed of 5 m/s. The time after start when the car and the runner are

closest is :
(a) 10sec (b) 15sec
(c) 20sec (d) 30sec
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8. Let f(x) = {:x_f’é ; "025 ; :10; if f(x) has smallest value at x = 0, then range of g, is :
(@ (-,3) (b) (-=,3] (© (B - (d) [3,)
3+|x-k| , xs<k
9. f)={,2_,, sin(x-k) 5  has minimum at x = k, then :
(x-k) ’
(@) aeR _ ®) |a|<2 © |a|>2 (d) 1<la|<2

2
10. For a certain curve :x—“; = 6x — 4 and curve has local minimum value 5 at x =1. Let the global

maximum and global minimum values, where 0 < x <2 ; are M and m. Then the value of
(M —m)equals to : J
(@) -2 ® 2 (© 12 (d) -12

11. The tangent to y =ax? + bx + % at (1, 2) is parallel to the normal at the point (-2, 2) on the

curve y = x2 + 6x + 10. Then the value of%—bis:

(@ 2 (® o © 3 @1

12. If (a, b) be the point on the curve 9y 2 = x*® where normal to the curve make equal mtercepts
with the axis, then the value of (a+b)is:
@ 0 ) ? © ? (d) None of these

2
13. The curve y = f(x) satisfies i% =6x -4 and f(x) has a local minimum value 5 when x=1

Then f(0) is equal to : , .
@@ 1 () o (© 5 (d) None of these

14. Let A be the point where the curve 5a2x® +10a x? + x + 2y -4=0(a R, a.# 0) meets the
y-axis, then the equation of tangent to the curve at the point where normal at A meets the curve
again, is :

@ x-ay+2a=0 (b) ax+y-2=0 (© 2x-y+2=0 (d) x+2y-4=0

15. The difference between the greatest and the least value of the function

f(x)= cosx+-§cos2x—%cos3x

@ 3 ® 1—3 © 3 @2
16. The x co—ordmate of the point on the curve y = =x WhJCh is closest to the point (2, 1) is :
(a) 2443 ®) 1+43 © 1+J— @ 1

2 2
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P .
17. The tangent at a point Pon the curve y =In 2+V4-X" |_J4—x? meetsthe y-axisatT ; then
2-vV4-x*
PT? equals to :

(@ 2 () 4 . () 8 (d 16

3
X
dt
18. Let f(x)= | —forx>1
i

and g(x) = j’ (2t2 —Int) f(t)dt (x > 1), then :
i

(a) g isincreasing on (1, )
(b) g is decreasing on (1, )
(c) g isincreasing on (1, 2) and decreasing on (2, ©)
(d) g is decreasing on (1, 2) and increasing on (2, )
19. Let f(x)=x3 + 6x2 +ax+2, if (-3,-1) is the largest possible interval for which f(x) is
decreasing function, then a =

(@ 3 ®) 9 () -2 @1
20. Let f(x) = tan™! G—i] Then difference of the greatest and least value of f(x)on [0, 1] is :
+x
(a) n/2 (b) /4 © = d) /3
21. The number of integral values of a for which f(x) = x3 + (a+2) x? + 3ax + 5 is monotonic in
VxeR. .
(@ 2 M) 4 () 6 d 7
X
22. The number of critical points of f(x) = [I (cos?t -3t) dt] e %x“/:’ —XTH in [0, 6n is :
0
(a 10 (b) 8 (© 6 d) 12
. |1 3x? 5x? ; :
23. Let f(x) = min 5 ey for 0 < x <1, then maximum value of f(x)is :
5
(@ o (b) 6_4
5 5
& d) =
© 4 ‘@ 16
_J2-|x*+5x+6] x=-2
“'mf(")’{ b2+41  x=-2

Has relative maximum at x = —2, then complete set of values b can take is :
(a) |b|21 () |b|<1 (©) b>1 (d) b<1
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25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

-1
; _|cosT x ; -1<x<0.
Letforthefuncuonf(x)—[ Gg : Oex<l’

Lagrange’s mean value theorem is applicable in [-1, 1] then ordered pair (m,c) is :

T b1 T 1 F
@ (1,—5) ®) (LEJ © (—L—EJ (d)( )} 2)

Tangents are drawn to y = cos x from origin then points of contact of these tangents will always
lie on :
: 1 1
@ 5=+ »Li-1_, © =241 @ 5=7-2
x? y x% y2 ¥4 x y°o x
Least natural number a for which x + ax™2 > 2V x € (0,0)is :
(@ 1 ®) 2 (© 5 (d) None of these
Angle between the tangents to the curve y = x% - 5x + 6 at points (2, 0) and (3, 0) is :
T T T T
a) — = - d) —
(a) 6 (b) 2 © 3 (d) D)

X
Difference between the greatest and least values of the function f(x) = J'(cosz t + cost + 2)dt
0

in the interval [0, 2n] is Kn, then K is equal to :

(@ 1 () 3 (© 5 (d) None of these
The range of the function f(8) = s + —6—, e (O,EJ is equal to :
0 tan 0 2
T
Number of integers in the range of ¢ so that the equation x3 - 3x + ¢ = Ohas all its roots real and

distinct is :
(@ 2 () 3 (© 4 @ s

Let f(x) = J‘ e (x-1)(x - 2)dx. Then f(x) decreases in the interval :

(@) (2x) () (-2,-1)

© 02 (@ (=, u(2,x)

If the cubic polynomial y = ax® + bx? + ox + d (a,b,c,d € R) has only one critical point in its

entire domain and ac = 2, then the value of |b| is :

(@) V2 ®) V3 © 5 @ V6

On the curve y = the point at which ‘ %

is greatest in the first quadrant is :

b
1+ x?

o) o6 oG el
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35. If f(x) = 2x,g(x) = 3sin x - x cos x, then for x e(O, 1—;)

(@ f(x)>g(x) ’ ) f(x) <g(x)
(@) f(x)=g(x)has exactly one real root. (d) f(x)=g(x)has exactly two real roots
36. Let f(x) =sin~! (ﬁj, then which are correct ?
1+g(x)

() f(x)is decreasing if g(x) is increasing and | g(x)|> 1
(i) f(x)is an increasing function if g(x) is increasing and |g(x)|< 1
(iii) f(x)is decreasing function if g(x) is decreasing and |g(x)|> 1
(a) (i) and (iii) (b) (i) and (ii) © (), (i) and (i) (d) (iii)
37. The graph of the function y = f(x) has a unique tangent at (e?, 0) through which the graph
passes then lim In@ +7f(0) - sin(f(x) is equal to :
x—e? 3f(x)
(@ 1 (®) 3 (© 2 @7

38. Let f(x)be a function such that f'(x) = logy/3 (log 3 (sin x + a)). The complete set of values of ‘@’
for which f(x) is strictly decreasing for all real values of x is :

(@) [4,) () [3,4] © (-»,4) (d) [2,0)
39. If f(x) = aln| x|+ bx? + x has extremas at x =1and x = 3, then :
3 1 3 1 3 1 3 1
==,b=-= b) a==,b== ¢) a=-—,b=-= (d)a=-=,b==
(@ a 2 - (b) 7 © 2 (d a 2 -
l+sinx, x<O
= ’ then :
40. Let f(x) {xz —i4l, #50" en
(a) f has alocal maximum at x =0 (b) f has alocal minimum at x = 0
(c) fis increasing everywhere (d) fis decreasing everywhere

X
41. If m and n are positive integers and f(x) = j t-)Z¢-b)2Mdt, a2 bthen :
1

(a) x =bis a point of local minimum (b) x =bis a point of local maximum

(¢) x =ais a point of local minimum (d) x =ais a point of local maximum
42. For any real 6, the maximum value of cos?(cos8) + sin?(sin ) is : '

(@ 1 (b) 1+sin?1

© 1+ cos?1 (d) Does not exist

43. If the tangent at P of the curve y2 = x3 intersects the curve again at Q and the straight line

OP,0Q have inclinations a, b where O is origin, then (ttanc;j has the value, equals to :
an

(@ -1 () -2 (© 2 @ V2
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44. If x + 4y =14is a normal to the curve y % = ax® —pat (2, 3), then value of a +Bis :

@ 9 () -5 (© 7 d -7
45. The tangent to the curve y = e** at a point (0, 1) meets the x-axis at (a, 0) where a € [-2,-1],
thenk e:
1 a1 1
@ [ . ] ® [ 1, 2] © [01] @ [2.1]
NS

46. Which of the following graph represent the function f(x) = I e * du,forx > 0and £(0) = 0?
0

N N

(a) _ (b)

o) —» X o) » X

© (@

o) » X 0 —> X

47. Let f(x) = (x—a)(x —b)(x-c) be a real valued function where a < b < ¢ (a,b,c € R) such that
f"(a) =0.Then if a € (¢}, c;), which one of the following is correct ?

(@ a<c¢ <bandb<cy <c (b) a<cy,cy<b
(©) b<c,cy<c (d) None of these
48. f(x) = x® —x-1,x e[1,2]. Consider the following statements :
(1) fisincreasing on[1,2] (2) fhasarootin[l,2]
(3) fis decreasing on[1,2] (4) fhasnorootin[l,2)
Which of the above are correct?
(@) 1and 2 (b) 1and4 (c) 2and3 (d) 3and 4

49. Which one of the following curves is the orthogonal trajectory of straight lines passing through
a fixed point (a, b)?
(@ x-a=k(y-b) (b) (x-a)(y-b)=k
(©) (x-a)®=k(y -b) @) (x-a)®+(y-b)? =k
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50. The function f(x) = sin® x — msin x is defined on open interval (—g,g) and if assumes only 1

51.

52.

53.

54.

55.

56.

57.

maximum value and only 1 minimum value on this interval. Then, which one of the following
must be correct ?

(@ 0<m<3 (b) -3<m<0 (¢ m>3 (d) m<-3

The greatest of the numbers 1, 212, 31/3, 41/4 51/5 6'/6 and 7V/7 is :

(@ 22 ® 32 © 77 (d) 6”6

Let I be the line through (0, 0) and tangent to the curve y = x3 + x +16. Then the slope of I
equal to :

(@) 10 (b) 11 (©) 17 (d) 13

The slope of the tangent at the point of inflection of y = x3 —3x2 + 6x + 2009 is equal to :
(@ 2 (b) 3 (© 1 @ 4

Let f be a real valued function with (n + 1) derivatives at each point of R. For each pair of real

numbers a, b, a < b, such that

" [ JIOETHOTINY (b)} Cba
f@+f'@+.....+f ()

Statement-1 : There is a number ¢ € (q, b) for which f m) () = f()

because

Statement-2 : If h(x) be a derivable function such that h(p) = h(q) then by Rolle’s theorem

h'(d)=0de(p q)

(a) Statement-1 is true, statement-2 is true and statement-2 is correct explanation for
statement-1

(b) Statement-1 is true, statement-2 is true and statement-2 is not correct explanation for
statement-1

(c) Statement-1 is true, statement-2 is false

(d) Statement-1 is false, statement-2 is true

If g(x) is twice differentiable real valued function satisfying g"(x) -3g'(x) >3 V x >0 and

g'(0) = -1, then h(x) = g(x) + x Vx > Ois:

(a) strictly increasing (b) strictly decreasing

(¢) non monotonic (d) data insufficient

If the straight line joining the points (0, 3) and (5, -2) is tangent to the curve y = £ ; then

the value of cis :
(@) 2 (b) 3 (c) 4 s

Number of solutions(s) of In |sin x |= —x? ifxe [—g, 3—;] is/are :

(a) 2 (d) 4 (c) 6 d 8
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65. If a,b,c,d € R such that b

82
58. The equation sin~! x =| x —a | will have atleast one solution then complete set of values of q
be :
T T T T n n
- - = 1-—,1+= (d [—-1,—+1]
(@ [-1,1] (b) [ o 2] © [ 2 2] 2 "3
59. For any real number b, let f(b) denotes the maximum of | sin x + S +b VxxeR.
Then the minimum value of f(b) Vb R is :
1 3 1
(@ = = c) = (d1
> (b) 2 (©) 2
60. Which of the following are correct
(@) x*+2x%-6x+2=0has exactly four real solution
(b) x°+5x+1=0has exactly three real solutions
(¢) x"+ax+b=0where nis an even natural number has atmost two real solution a,b,eR.
(d) x3-3x+c= 0, ¢ > 0 has two real solution for x € (0,1)
61. For any real number b, let f(b) denotes the maximum of | sin x + Sa e +b|V x € R. Then the
+sinx
minimum value of f(b) Vb eRis :
1 3 1
= = = d) 1
(a) > (b) 2 () 2 (d)
62. If p be a point on the graph of y = ; d =3 then coordinates of ‘ p’ such that tangent drawn to
+x
curve at p has the greatest slope in magnitude is :
3
(@) (0,0 ® (V332 © (3-8 @ (1,1
4 4 2
63. Let f:[0, 2n] - [-3, 3] be a given function defined as f(x) = 3 cos% - The slope of the tangent to
the curve y = f ' (x) at the point where the curve crosses the y-axis is :
2 1 1
a) -1 b -= () -= pat
(a) 3 ) 6 (d) 3
64. Number of stationary points in [0, 1] for the function f(x) = sin x + tan x - 2x i :

(a o0 ®) 1 () 2 @ 3
a+2 4

+— =0, then th i 3 2 =
—=i'a n the equation ax” + bx“ + cx + d = O has

(a) atleast one root in (-1, 0) (b) atleast one root in (0, 1)
(c) norootin(-1,1) (d) no root in (0, 2)
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66. If f'(x)=§x)(x-2)% Where §(2)#0 and ¢(x) is continuous at x =2, then in the
neighbourhood of x = 2
(a) fisincreasing if §(2) <0 (b) fis decreasing if ¢(2) >0
(c) fis neither increasing nor decreasing (d) fis increasing if §(2) >0
243 +1
67. If f(x) = x> —6x? + ax + b is defined on [1, 3] satisfies Rolle’s theorem for ¢ = 3 then

68.

69.

70.

(@ a=-11,b=6 ®) a=-1,b=-6 (c) a=1L,beR (d) a=22,b=-6

For which of the following function(s) Lagrange’s mean value theorem is not applicable in
[1,2]?
2 X x< - (x-1)
5 > = sin(x -
@ fx=1.2 . 2 ® fe={"x1 * *7)
3 =
(——x) , x23 1, x=1
2 2
© f(x)=(x-1)|x-1 @ f(x)=|x-1]
2 2
If the curves x_2 + 14— =1and y? =16x intersect at right angles, then :
a
(a) a=%1 b) a=%+3 (c) a=:ti d) a=++2
V3
If the line x cosa + y sina = P touches the curve 4x3 = 27ay 2 then £ =
a
(a) cot? o cosa (b) cot?asina (¢) tan?ocosa (d) tan? asina

BT lAnswersl W

L @] 2|m| 3|@| 4@ 5/®| 6/ 7.|/@| 8|@| 9. (|10./®
u.{ © 12 ©] 18.]©] 14.| (@] 15.[(© | 16.| @ | 17.|®)| 18.|(a) | 19.| () | 20.| (D)

21,
31.
41.
51.
61.

®) | 22./ ()| 23.{(d)| 24.| (@) | 25.|(d) | 26.|(c) | 27.|(b)| 28.|(d)| 29.| (c) | 30.|(d)
(b) | 32./ ()| 33.|(d)| 34.|(d)| 35.|(a)| 36.|(b)| 37.|(c)| 38.|(a)| 39.|(c) | 40.] (a) |
(a) | 42.| () | 43.| () | 44.|(a) | 45.|(d)| 46.|(b)| 47.|(a)| 48.|(a) | 49.|(d) | 50.] (a)
®) | 52.|(d)| 88.| ()| 54.|(a) | 55.|(a) | 56,/ (c)| 57.|(b)| 58.((c) [ 59.| (b) | 60.] (c)
®) | 62.| (a) | 63.| () | 64.| (c) | 65.|(b)| 66.|(d)| 67.|(c)| 68.[(a)| 69.](d) | 70.] (a)
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=2
(a) x—y=71_3— ® x—y=—% (© x-y=§§—-3- (@ i~

2. Let f:[0, 8] — R be differentiable function such that £(0) = 0, f(4) =1, f(8) = 1, then which of
the following hold(s) good ?

(a) There exist some ¢, €(0,8) where f'(¢;) = %

(b) There exist some ¢ e (0, 8) where f'(c) = é
(c) There exist ¢1,¢3 €[0, 8] where 8f'(c, )f(cy) =1

8
(d) There exist some o, e (0, 2) such that If(t)dt =3(a?f(a®) +B2f(B3))
0

sin~1 (sinx) x>0
3. If f(x) = 12‘ x =0, then
cos ™ (cosx) x <0
(a) x =0is a point of maxima
(b) f(x)is continuous V x € R

(c) global maximum value of f(x)Vx eRisn
(d) global minimum value of f(x)V x e Ris 0

2+sinlj x#0
X

4. A function f:R — R s given by f(x) = {x“( , then
0 x=0
(a) f has a continuous derivative V x € R (b) fisabounded function
(¢) f has an global minimum at x = 0 (d) f"is continuous V x e R
5. If| f(x)|<1V x e R, and f(0) = 0 = f'(0), then which of the following can not be true ?
@) f(—%) - B =4 © f-2)=3 ) f(%) -1
6. Let f:[-3,4] - R such that f"(x) > Ofor all x €[-3, 4], then which of the following are always

true ?

(@) f(x)has a relative minimum on (-3, 4)

(b) f(x)has a minimum on [-3, 4]

() f(x)has a maximum on [-3, 4]

(d) if £(3) = f(4), then f(x) has a critical point on [-3, 4]
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7. Let f(x) be twice differentiable function such that f"(x) > 0in[0, 2]. Then :
(@) £(0)+ f(2) = 2f(c), for atleast one c, ¢ € (0,2)
() f(0)+f(2) <2fQ)
@ f(O+£(2)>2fQ)

(@) 2f(0)+ f(2) > 3f(§)

8. Let g(x) be a cubic polynomial having local maximum at x = —1and g'(x) has a local minimum
atx =1.1f g(-1) =10, g(3) = -22, then :
(a) perpendicular distance between its two horizontal tangents is 12
(b) perpendicular distance between its two horizontal tangents is 32
(c) g(x) =0has atleast one real root lying in interval (-1, 0)
(d) g(x) =0, has 3 distinct real roots
9. The function f(x) = 2x3 —3(A + 2) x? + 2Ax + 5 has a maximum and a minimum for :

(@) Ae(—-4 ) (b) A e(-x,0) (©) re(-33) (d) A e(1,o)
10. The function f(x) =1+x1n(x+x/1+x2)—-\/1—x2 is :

(a) strictly increasing V x € (0,1) (b) strictly decreasing V x € (-1, 0)
(c) strictly decreasing for x € (-1, 0) (d) strictly decreasing for x € (0,1)
11. Let m and n be positive integers and x,y >0 and x+y =k, where k is constant. Let
Flx,y) =x™y"; thenz
mk
m+n

(@) f(x,y)is maximum when x =

(b) f(x,y)is maximum where x =y

. ﬂnfTIkm-Hl
() maximum value of f(x,y)is e
(d) maximum value of f(x,y)is %
12. The straight line which is both tangent and normal to the curve x = 3t2, y=2t3is:
(a) y+J§(x—1)=0 (b) }'-~/§(X-1)=0
© y+y2(x-2)=0 @ y-v2(x-2)=0

13. A curve is such that the ratio of the subnormal at any point to the sum of its co-ordinates is equal
to the ratio of the ordinate of this point to its abscissa. If the curve passes through (1, 0), then
possible equation of the curve(s) is :

_Inx

(@ y=xlnx () y s © y _2x-1)

x2

1-x2
dy=—
Y 2x
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1

14. A parabola of the form y =ax? + bx + ¢ (a > 0) intersects the graph of f(x) = oY The
number of possible distinct intersection(s) of these graph can be :
(@ 0 () 2 () 3 d 4

15. Gradient of the line passing through the point (2, 8) and touching the curve y = x>, can be :
(@ 3 (b) 6 © 9 (d) 12

16. The equation x + cosx = a has exactly one positive root, then :
(@ ae(01) (b) ae(2,3) (© ae(l,o) (d) ae(-x,1)

17. Given that f(x)is a non-constant linear function. Then the curves :

18.

19.

20.

(@ y =f(x)and y = f~!(x) are orthogonal
() y =f(x)and y = f~!(-x) are orthogonal
(© y=f(-x)and y = f~!(x) are orthogonal
(d y=f(-x)andy = f! (-x) are orthogonal

X
Let f(x) = [ e (2 ~1)e (¢ + 12" (¢ - 2)°12 at (x > 0) then :
0
(@) The number of point of inflections is atleast 1
(b) The number of point of inflections is 0
(¢) The number of point of local maxima is 1
(d) The number of point of local minima is 1
Let f(x) = sinx + ax + b. Then f(x) = Ohas :
(a) only one real root which is positive ifa >1,b < 0
(b) only one real root which is negative if a >1,b > 0
(c) only one real root which is negative ifa < -1,b < 0
(d) only one real root which is positive ifa < -1,b < 0

Which of the following graphs represent function whose derivatives have a maximum in the
interval (0, 1) ?

A YA

O\ !ﬁ‘x /

(@) ® © 1
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YA A
(©) (d
> X >
0o 1 5 1 » X

21.

22,

23.

24,

Consider f(x) =sin® x + cos® x -1, x e [0, g], which of the following is/are correct ?
(a) fis strictly decreasing in [0, ‘—ﬂ
(b) fis strictly increasing in [E,E]
. 42
(c) There exist a number ‘¢’ in (0, g) such that f'(c) =0

(d) The equation f(x) = 0 has only two roots in [0, 12‘]

2a+1
_|x Inx ; x>0
Letf(x)—[ 0 ! x=0

If f(x) satisfies rolle’s theorem in interval [0, 1], then a can be :
1 1 1 .
i —-= c) -= d) -
(a) ) (b) 3 (© y (d -1

X
Which of the following is/are true for the function f(x) = j%“ dt (x > 0)?
0

(@) f(x)is monotonically increasing in ((4n - 1)1—;, (4n+1) -gj VneN

(b) f(x)has a local minima at x = (4n _1)7_2‘ Vil &N

(¢) The points of inflection of the curve y = f(x) lie on the curve xtanx+1=0

(d) Number of critical points of y = f(x) in (0,10r) are 19

Let F(x) = ( f(x))2 +(f "(x))?, F(0) = 6, where f(x)is a thrice differentiable function such that
[ f(x)|s1V xel-1,1], then choose the correct statement(s)

(a) there is atleast one point in each of the intervals (-1, 0) and (0, 1) where| f’(x) |< 2

(b) there is atleast one point in each of the intervals (-1, 0) and (0, 1) where F(x) <5

(c) there is no point of local maxima of F(x) in (-1, 1)

(d) forsomec €(-1,1),F(c) 26,F'(c)=0and F'(c)s0
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—

x3 +x%-10x; -1 5x<A0

25. Let f(x) ={sinx; 05x<-§-
1+ cosx; g <x<m
then f(x) has :
(a) local maximum at x =§ (b) local minimum at x = g
(c) absolute maximum at x =0 (d) absolute maximum at x = -1
26. Minimum distance between the curves y% = x -1 and x* =y —lisequal to :
V2 32 52 72
(@ — ; b) — c) — d) —
4 & 4 1) 4 4

e-‘X

27. For the equation 7 = A which of the following statement(s) is/are correct ?
+x

(a) When A € (0, ) equation has 2 real and distinct roots
(b) When A € (o, — e?) equation has 2 real and distinct roots

(¢) When A € (0, ©) equation has 1 real root
(d) When A € (-, 0) eugation has no real root
28. If y = mx + 51is a tangent to the curve x3y® =ax® + by 3 at P(1,2), then

(a) a+b=1—58 (b) a>b (¢) a<b (d a+b=15?

29, If (f(x) -1 (x? +x+ D2 - (f()+ D (x* +x*+1)=0
V x € R —{0} and f(x) # £1, then which of the following statement(s) is/are correct ?

(@) |f(x)|22VxeR-{0} (b) f(x)has a local maximum at x = -1

(¢) f(x)has alocal minimum at x =1 (d) I(cos x) f(x)dx=0

| Answers |

1 €d | 2| @cd | 8 @0 | 4| @9 | s|@bed| 6 God
7| & |8 od | 9l@bed| 10 @o | 11| @d | 12| ©d 1|
13.| (a,d) | 14 (b,cd) [ 15 (@ d | 16| (b |17 b, | 18] @D l
19, (a,b,c) | 20.] (a,b) 21.[(a,b,c,d)| 22, (b, ) 23.| (a,b,c) | 24, (abd)

25| @d) |26 & |27) Gcd |28 @d) | 29./@b,cd) ’
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W Exercise-3 : Comprehension Type Problems l Y m

Paragraph for Question Nos, 1 to 2
Lety = f(x)such that xy = x +y +1, x e R - {1} and g(x) = xf(x)
1. The minimum value of g(x) s
(@) 3-v2 (b) 342 (©) 3-2/2 (d) 3+ 22

There exlcte !
2. There exists two values of x, x, and x, where g'(x) = o then | x| +]xy[=

(@) 1 (b) 2 () 4 (d) 5
Paragraph for Question Nos. 3to 5
[ B x 3 0sxg1
Let f(x) = 0 v l<x <s2and g(x) = If(l)rlt

(2-x)* ; 2<xs3
&
Let the tangent to the curve y = g(x) at point P whose abscissa is % cuts x-axis in point Q,

Let the perpendicular from point Q on x-axis meets the curve y = g(x) in point R.
3.¢()=
(@ 0 ® 3 © 1 @) 2

4. Equation of tangent to the curve y =g(x)atPis :

(@) 3y =12x+1 (b) 3y =12x-1 (© 12y =3x-1 (d) 12y =3x+1
5. If ‘0’ be the angle between tangents to the curve y = g(x)at point P and R; then tanOequalsto :
5 5 5 5
s b) — © = d) —
@ 3 ® % 7 @1

Paragraph for Question Nos. 6 to 8

Let f(x)<0Vxe(-00) and f(x)>0Vxe(0,@) also f(0)=0. Again
f'(x) <0V x e (-w,-1)and f'(x) >0V x € (-1,) also f'(~1) = 0 given hm f(x) 0 and
lim f(x) =« and function is twice differentiable.

X0

6. If f"(x) > 0V x € (-1,») and f'(0) =1 then number of solutions of equation f(x)=xis:

(a) 2 (b) 3 (c) 4 (d) None of these
7. If f"(x) <0V x € (0,) and f'(0) =1 then number of solutions of equation flx) =x2%is:

(@ 1 (b) 2 () 3 (d) 4
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8. The minimum number of points where f"(x) is zero is : y
(@ 1 ®) 2 () 3 d 4
Paragraph for Question Nos. 9 to 11

In the given figure graph of :
Y =p(x) =x"+a x" + X" " Fiins +a, is given.

(-2,2) 0,2) 3.2)

(—111) \

1, 0)\/(2, 0)

9. The product of all imaginary roots of p(x) = Ois :
(@) -2 (b) -1 (© -1/2 (d) none of these
10. If p(x)+k =0 has 4 distinct real roots a,B,y,5 then [o] +[B] +[y] +[8], (where [] denotes
greatest integer function) is equal to :

@ -1 (b) -2 © 0 @1
11. The minimum number of real roots of equation (p'(x))? + p(x) p"(x)=0are:
(@ 3 (b) 4 © 5 d 6

Paragraph for Question Nos. 12 to 14

The differentiable function y = f(x) has a property that the chord Joining any two points
A(xy, f(x;)) and B(x,, f(x,)) always intersects y-axis at (0, 2x;x3). Given that f(1) =-1,
then :

12. I;/zf(x)dx is equal to :
1 1 1 1
= = c) — —
(@) g (b) 8 (© 1 (d) i
13. The largest interval in which f(x) is monotonically increasing, is :

@) (-oo%] ®) [-7100] © [-oo,ﬂ o [‘7100)

14. In which of the following intervals, the Rolle’s theorem is applicable to the function
F(x)=f(x)+x?

(@) [-1,0] (b) [0,1] (© [-1,1] (d) [0,2]
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Paragraph for Question Nos. 15 to 16
1

Let f(x) =1+ J'(xey +ye*) f(y) dy where x and y are independent variables.
0

15. If complete solution set of * x’ for which function h(x) = f(x) + 3x s strictly increasing is (—oo, k)

then gek] equals to : (where [] denotes greatest integer function):

(@ 1 () 2 () 3 (d 4

16. If acute angle of intersection of the curves ~ + 2 + 1 _0and y = f(x)be 6then tan 8 equals to :

8 16 14 4
16 £ d 2
(@) o (b) oE © o5 (d E

ZE@E | Answers| B N
1./ (@] 2/©@]| 8.{(®)| 4| 5. ()| 6:/(@| 7f(d)| 8:(a)| 9.(d)]|10.|(a)
11.| () | 12.|(d) | 18.{ (c) [ 14,/ (b) | 1B.| (c) | 16| (a)
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Q Exercise-4 : Matching Type Problems

1. Column-I gives pair of curves and column-II gives the angle 6 between the curves at their
intersection point.

Column-| Column-ll
(A) |y =sinx,y =cosx P) g
(B) | x2 8 Q@ i
) |x“=4y,y = 5 5
x“+4
2 2 -13
x .Y 2 o2 (R) —
C |—+—=1,x“-y“=5
© B8 y
M) |xy=1,x*-y2%2=5 ) tan”! 5
(¢y) tan~! (2/2)
2.
- Column-l ; Column-lI
(A) | (sin? x)ms—l" —(cos™! x)Si"_l" V x e (cosl,sin1) | (P) | Always positive
(B) | (cosx)¥™* —(sinx)***V x e (g X g) (Q) | Always negative
f A HIEenc atinx e(o’ f) (R) | May be positive or negative
(c) | Gsinx) (cosx) 2 for some values of x
(D) | (In (n )% _(dnx)™* V x e (e, w) (S) | May result in zero for some
of values of x
(T) |Indeterminate _J
3 _ 4 _9y2 3
3. Let f(x) =24 w21, 800 =X "2 vxeRh() X4 vy sy
(x-1) 4 (x+1)3
> el
Column-I , Column-ll a2y
(A) | The number of possible distinct real roots of| (P) 0
equation f(x) = c where ¢ > 4can be
(B) | The number of possible distinct real roots of| (Q) 1
equation g (x) = ¢, where ¢ > 0 can be
(C) | The number of possible distinct real roots of| (R) 2
equation h (x) = ¢, where ¢ 21 can be



http://www.jeebooks.in

www.jeebooks.in

Application of Derivatives 93
(D) | The number of possible distinct real roots of| (S) 3
equation g (x) = c where -1 < ¢ < 0 can be
(T) 4
4.
Column-| Column-li
(A) |If o, B,y are roots of x®-3x2+2x+4=0 and|(P) 2
2
y=1+—2 4 e 4 L
x-o (x-a)(x-B) (x-a)(x—PB)(x-7)
then value of y at x = 2is :
(B) [If x> +ax+1=0and x* +ax+1=0 have a common| (Q) 3
roots then the value of | a| can be equal to
(C) | The number of local maximas of the function| (R) 4
x? + 4cosx + 5is more than
(D) |If f(x)=2|x|*+3x% -12|x|+1, where x e[-1, 2] then| (S) 5
greatest value of f(x) is more than
(§V)] 0
5.
Column-I| Column-Il
A) i lue of f(x) =lo (;J (P) 9
Maximum value of f(x) g9 N P
& a1 Q) 1
e The value of 42 cot'l[l + ZZkH =
n=1 k=1 s
([] represent greatest integer function)
(C) | Let f(x) = xsinnx, x > Othen number of points in| (R) 2
(0, 2) where f’(x) vanishes, is
x—-0*eX -1

([] represent greatest integer function)
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6. Consider the function f(x) = l% —ax+x2?and a > 0is a real constant :
RN A N v Phtd o 1 ! :—‘:”;{f; ﬁ.;
(A) | f(x) gives a local maxima at @) Bq. -1
(B) | f(x) gives a local minima at Q) a-va?-1
a>L x=——

(C) | f(x) gives a point of inflection for |(R) [0<a <1

(D) | f(x) is strictly increasing for all| (S) a++va?-1
xeRt '.a>1;x=—4——

7. The function f(x) = \/ ax® + bx? + cx + d has its non-zero local minimum and maximum values

at x =-2 and x = 2 respectively. If ‘a’ is one of the root of x2 —x —6 = 0, then match the
following :

The value of ‘a’ is @) 0
(B) | The value of ‘b’ is 24
(C) | The value of ‘¢’ is Greater than 32
(D) | The value of ‘d’ is =)

" , LOIU N=i 1
SRR ) o bl £

(A) | The ratio of altitude to the radius of the| (P) 1
cylinder of maximum volume that can be 2

inscribed in a given sphere is

(B) | The ratio of radius to the altitude of the cone of| (Q) 2
the greatest volume which can be inscribed in a
given sphere is

‘r’ has the maximum volume if its semi vertical
angle is 6, then 33sin @ =

(C) | The cone circumscribing the sphere of radius| (R) 32
3

(D) | The greatest value of x3y* if 2x+3y =7, | (S) 11

x20,y 20is
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| Answers |

A->T;

A—>R,S;

A-P;
A->Q;
A->Q;

|A—>S;

A-Q;

B-R;

1A->Q,R; BoRS;

B—>P;
B->S;
B—->S;
B->P;
B-oP;

B->Q;

C->Q;

CoT;
C—>R;
Co>P;
C->Q;
C-oS;

D->Q

C->R,S; D->Q

C->QR,S; D>PRT

D->P,QR,T
D> P
D> R
D> R
D—-R
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1. A conical vessel is to be prepared out of a circular sheet of metal of unit radius. In order that the
vessel has maximum volume, the sectorial area that must be removed from the sheet is A; and

the area of the given sheet is A,. % =m++/n, where m,n € N, then m + n is equal to.
1

2. On [1, €], the least and greatest vlaues of f(x)=x?Inx are m and M respectively, then
[VM +m]is : (where [ ] denotes greatest integer function)

2
3. If f(x) = p—f - % + x is a decreasing function for every x < 0. Find the least value of p?.
e

2

ax
4. Let f(x) = { o 3’ X <0 whereais a positive constant. The interval in which f'(x)
X+ax® -x , x>0

is increasing is [E 7} Then k + L is equal to
a

5. Find sum of all possible values of the real parameter ‘ b’ if the difference between the largest and
smallest values of the function f(x) = x2 — 2bx + 1 in the interval [0, 1] is 4.

2 2
6. Let ‘0’ be the angle in radians between the curves %+y7=1 and x?+y?=12.If

0 =tan"! LJ; Find the value of a.
5 |

7. Let set of all possible values of A such that f(x)=e® —(A+1)e* +2x is monotonically
increasing for V x € R is (—o, k]. Find the value of k.

8. Let a, b, c and d be non-negative real number such that a® + b°> <1 and ¢5 + d® < 1. Find the
maximum value of a%c® + b%d>.

9. There is a point (p, g) on the graph of f(x) = x* and a point (r, s) on the graph of g(x) = -8/x,
where p > 0and r > 0. If the line through (p, ¢) and (r, 5) is also tangent to both the curves at
these points respectively, then find the value of (p + r).

10. f(x) = maxl 2siny — x| where y € R then determine the minimum value of f(x).

11. Let f(x) = I((a D2+t +1)%-(a+1)(* +t2 +1))dt. Then the total number of integral

values of ‘a for which f'(x) = 0 has no real roots is

12. The number of real roots of the equation x2013 4 ¢2014x _ s
X4 = x2 p
———5—— for x>1is = where p and q are
X" +2x7 -1 q

relatively prime positive integers. Find the value of (p + qQ).

13. Let the maximum value of expression y =
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14.

15.

16.

17.

18.

19.

20.

21.

22.

The least positive value of the parameter ‘a’ for which there exists atleast one line that is
tangent to the graph of the curve y = x3 - ax, at one point and normal to the graph at another

point is g; where p and q are relatively prime positive integers. Find product pq.
Let f(x)=x2%+2x—t2 and f(x) =0 has two roots a (t) and B(t)(a <B) where t is a real

B
parameter. Let I(t) = I f(x)dx. If the maximum value of I(t) be Aand |A|= %where pand qare

a
relatively prime positive integers. Find the product (pq).

A tank contains 100 litres of fresh water. A solution containing 1 gmy/litre of salt runs into the
tank at the rate of 1 lit/min. The homogenised mixture is pumped out of the tank at the rate of 3
lit/min. If T be the time when the amount of salt in the tank is maximum.

Find [T] (where [] denotes greatest integer function)
If f(x) is continuous and differentiable in [-3,9] and f'(x) €[-2,8] V x € (-3,9). Let N be the

number of divisors of the greatest possible value of f(9) - f(-3), then find the sum of digits of
N.

It is given that f(x) is defined on R satisfying f(1) =1and for V x € R,
f(x+5)2 f(x)+5and f(x+1) < f(x)+1LIf g(x) = f(x) + 1 - x, then g (2002) =
The number of normals to the curve 3y = 4x which passes through the point (0,1) is

2
¢ x ; v
Find the number of real root(s) of the equationae® =1+ x + Ty ; where a s positive constant.

Let f(x) = ax + cos2x + sin x + cos x is defined for V x € R and a e R and is strictely increasing

function. If the range of a is li%, co], then find the minimum value of (m —n).

If p; and p, are the lengths of the perpendiculars from origin on the tangent and normal drawn
to the curve x?3 + y ¥ = 672 respectively. Find the value of /4p? + p2.

22, 6

T TAnswers|” TR
.| o 2.| 2 3. 1 4. 1 5. 1 6. 2 7. 3
8. 1 9. 5 10.| 2 11.| 3 12.) 1 13.| 7 14.| 12

15.| 12 16.| 27 17.| 3 18.( 1 19.| 1 20. 1 21.| 9

QQa

Chapter 5 — Indefinite and Definite Integration
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k

’ Exercise-1 : Single Choice Problems

X
l.J.a" lnx+lna-ln(5j dx =
e

e\ x\*
(@) a* ln(—) +C (b) a* ln(—) +C
x e
x X
() a* +ln(—) +C (d) None of these
e
2. The value of :
lim 1 + . + L Frnens +; is :
nso|nvn+1 Ynvn+2 JnJn+3 Jn+/2n
(a) v2-1 ®) 2(v2-1) (© v2+1 @ 2(2+1)
3. IfJ' - st dx = Ax + Blog sin (x — a) + C, then value of (A, B) s :
sin(x—-a)
(a) (sina,cosa) (b) (cosa,sina) () (-sina,cosa) (d) (-cosa,sina)
2 2
4. The value of the integral I ligoc—+22)d.xis:
0 (x+2)
J2. .1 5 1 V2 5 1
a) Y2tan'V2+2log2--log3 Yltanl 22 _1
(@) 5 12 082~ log (b) 5 tan 2 12log2 12log3
V2. 4 5 1 Np) 5
(© “Ztan!v2+>log2+—1log3 L 1
2 Sy 13 082+ log () 3 tan~ V2 1210g2+1210g3
1 8 1 9
5. If11=f1+x4dxand12=jl+x dx, then :
ol+x o1+x%3

(a) Il>1,12<1 (b) 11<1,12>l (C) 1<11 <Iz (d) 12<11<1
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6. Let f:(0,1) — (0,1) be a differentiable function such that f'(x)# 0 for all x €(0,1) and

j\/l —(f(s))2ds —f[ J1-(f(s)%ds

1 —_‘/E im| 2 0 = f(x). Then the value
f(z)— 5 . Suppose forallx,th_xgc FO-f00 f
1
off(‘—J belongs to :
() {g@} ®) {g?} © {g—‘/?} (d) {+/7,415}

7. 1f £(6) =_‘;'(1 —cos® 0 —sin® @), then

P'I’n“"%[\/fe)+\/f(%)+\/f(§)+ ...... . (ﬁﬂ

@ 122 ®) 1-cos2 © 22 (d) 1ocos2
1.6 .3
8. The value ofJ'(Li)—dxis equal to :
o2 +1)°
1 1 1 d - L
(a) . ) = (c) T (d) 7
1
N 1 -1
9'2J‘ sin xdx_J'tan xdx=
s ¥ o
* Tn2 © ——In2 d) Tin2
(a) gln2 (®) 2 23 (d) 5

x 1
10. Let f(x) be a differentiable function such that f(x) = x2 + Ie"f (x —t)dt, then J‘f(x)dx =
0 0
1 1 7 s
(a) 3 (b) 2 (©) 12 (d) s

1
11 If f'(x) = f(x) + If(x)dxand given f(0) =1, then If(x)dx is equal to :
0

2 x _3_'_‘3) C 2 x +(g)

(a) _—3—ee +(1-—e X+ (b) S - x+C
3 x (l+e d 2 (l—e)

©) ————2_e€ +(—3+¢)“C (d) reriad rwy x+C

(where C is an arbitrary constant.)
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1+cos®x 1+cos? x
12. Forany x € R, and f be a continuous function. LetI; = j tf(t(2-t))dt, I, = ff(t(z—t))d:,
sin? x sin? x
thenl; =
@ I, ®) %zz © 2, ) 31,
13. If the integral j% =x+aln|sinx - 2cosx|+C, then ‘d’ is equal to :
@ 1 (b) 2 (© -1 (@ -2
(2+V/x)dx
14. is equal to :
J.(x+ 1++/x)? 1
2x
(@ ———+C (b) ————+C
x+/x +1 x+/x +1
1 )

X 4
x+J_+1 x+/x+1

(where C is an arbitrary constant.)

(%/x+m)(§/1_xm)dx

15. Evaluate ;xe(01):
J o
1 1
(@) 26x+C () 212x+C
‘ 1
(© 23x+C (d) None of these
16. [——Z__ = Loin! (usinx)+C, thenr =
Vi-tan?x *
@ V2 ® V3 © 2 @ 5
17. ILis equal to ;
YxF2(x +1)72
1/6 -1/6
@) —("—“) +C () 6("_*1) +C
x x
56 56
o x
© (75) @ {(Z)" v
18. IfIn=I(smx)"dx;n €N, then 51, -6l is equal to :
@ sinx- (cosx)5+C (b) sin2xcost+C
© 2 [1+cos 2x -2c0s2x]+C @ S [1+cos 2x + 2¢0s2x] +C
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2
19. I = dx-equals to :

(a+bx)?
(a E a+bx-aln|a+bx|- a’ +C (b) AL a+bx-2aln|a+bx|- a’ +C
b3 a+bx b3 a+bx
© = ¢h‘“b"*“241n|<1+bXI— a’ +C (@ 2 a+bx-2aln|a+ax|- a’ +C
b3 a+bx b3 a+bx
20 I 8x* +13x38 _
O3+ x5 + 1)
39 39
@ X 0 b)) ——>——+C
3(x™2 + x5 +1)3 L G2+ x5 +1)3
%
(@ (4 (d) None of these

+
502 + x5 +1)°

21. J-( cos 6x + 6cos4x + 15cos2x + 10

2 )dx = f(x) +C, then f(10) is equal to :
10cos“ x + 5cos x cos 3x + cos x cos 5x

(a) 20 (b) 10 (c) 2sinl0 (d) 2cos10
22. I(l+x—x‘1)e"+"-ldx =

(@ (x+ 1)8x+x-1 +C ®) (x-1) ex+x‘1 +C
© —xe’”"_l +C (d) xe’“"“'-1 EC
23. Ifje" (12tanx + cosecz(x + %)]dx =e* -g(x)+K, theng(s—:) =
+ tan x
(@ o b 1 (© -1 @ 2
24. Iexsinx-'-cosx x* cos® x—xsinx+cosx]dx= :
Xz cos™ X
(a) exsinx+cosx| o _ 1 )+C ) exsinx+oosx(x_ 1 )+C
Ccos X X COS X
(C) ex:inx+oosx 1- 1 )+C (d) exsinx+cosx(1_ X )+C
X COS X COSs X

1+ x+Vx+ x2dx

1
25. The value of the definite integral dxis:
'([ Jx+4T+x

(@) %(2"2 = ®) g(z"2 -1

2,032 _ 1,32 _
() -5(2 1) (d 3(2 1
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26. J’ 1 (20n x + 1) dx

@ x*+cC M) x%lnx+C © x4 ¢ d) (x*) +C
27. If f cosec?x - 2010 dx = f&) +C; where f Il= 1; then the number of solutions of the
2010 (g(x))2010 4

equation f (x ; ={x} in [0, 2n] is/are : (where {} represents fractional part function)

@ 0 ®) 1 © 2 (d) 3
28. Jx" ((ln.vc)2 + lnx+l)dxis equal to :
x
(@) x"[(lnx)z—l)+c () x*(Unx-x)+C
(© x* (h‘;) (d) x*lnx+C
2
-1
29. IfI = £ is equal to :
Ix3V2x4—2x2+1
4 _ 3 , 4 _ 2
Gy A L ) 2 s
- x
\/—ﬁz— Jox? _ 92
© v2x© -2x"+1 . )] 2x 7:‘ 1. ¢
X 2x
2
30. I=J' _IL_I_J dx is equal to :
(nx)?+1
Inx X
(@ +C (b) ————+C (@ ———+C (@@ 5|~ J+C
x?+1 (nx)?+1 1+(nx)? dre x2+1
x-1
31.1 = =kv——+C, then ‘K’ is equal to :
-“4,(x_1)3(x+2)5 xX+2
1 2 3
1 ®) = 0 2 4
@ 2 3 © 3 @ 2
7
32.I_l;x_dx=plog|x|+Qlog|x7 +1[+C, then :
x(1+x7)
(a) 2P-7Q =0 () 2P+7Q=0 (© 7P+2Q=0 () 7P-2Q=1
. 8 8
33,1:[ e xz—cos 2x dx is equal to :
1-2sin“ xcos“ x
sin 2x

+C (c) -slg 2x

(a) sin2x+C (b) +C (d) -2sin2x+C
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1/3 1/3
34. 1 _J(sm 2x)"*d(tan"* x)

l‘l?/3 X+ (ZOSQ/3

(a) 2—21/31:1(1 +tan"? x) +C (b) In(1+tan?3 x)+C
© 23 In(+tan?? x)+c (d —,‘;Eln(lﬂan?/3 x)+C
2
dl -(2012)%
(a) (log ;0 €)2(2012)5n7 (2012 b) aogzo,ze)2(2012)*+5"""(2°12” +€C
- . (2012)sin"(2012)"
(© (loggyz€)%(2012)807 (2012 ¢ (d T
(108 2012 )
(where C denotes arbitrary constant.)
(x+2)dx :
36. lto:
I(x2 +3x+3)Vx+1 S
2 -1 X 2 -1 X
el e @ b) — C
(a) \/§tan [m]+ (b) ﬁtan [ 3(x+1)]+
2 anif X C D 2w —2 |4
(© Jé_tan (3(x+1)j+ (d) ﬁtan [«/§(x+1)J+
(where C is arbitrary constant.)
37. J‘(f(x)g )~ (X)g(x)J(log(g(x)) log(f(x)))dx is equal to :
f(x)g(x)
2
g§(x) ® E[M) c
@ log(f( )J s ) 2 f(x) *
g0 ¢ @ lo (g(")) C
© [k’g (f( )D e |
x 2_1 =
3s. J'“e (lnx+ = —x—zjdx]dx =
(@) e*Inx+Cyix+Cy (b) exlnx+%+C1x+C2

© 1_“ﬁ+clx+Cz (d) None of these
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39.

40.

41.

42.

43.

45.

46.

|

1
Maximum value of the function f(x) = nzjt sin(x + nt)dt over all real number x :
0
@ Vn2+1 ®) Vn?+2 (© Vn?+3 (d) Vn? +4
Let ‘f’ is a function, continuous on [0, 1] such that f(x)< V5 Vxel01] ang
1
f(x) < % Vxe B, 1:| then the smallest ‘@’ for which If(x)dx < aholds for all “ f’is :
0

@ V5 ®) %umz © 2+1n(§] @ 2+21n(3/?§J

2
[
Letl, = j.(ln x)" d(x?), then the value of 2I,, + nl,,_, equals to :
1

@ o (b) 22 (© e? : @1

2n
Let a function f:R — R be defined as f(x) = x + sin x. The value of I £ (x) dx will be :
: 0

(@) 2n? 'cb) 2n% -2 © 2n2+2 d) n?

1
The value of the definite integral J'e‘x4(2+ ln(x +Vx? + 1)+ 5x3 —8x* )dx is equal to :
4

@) de ® 2 © 2 @ 2
e
2[x]
_3%[;[%] dx is equal to (where [*] denotes greatest integer function.)
® Bx-[x]

28 1

(a) 5 (b) 3 (© o (d) None of these
2
x

£ = i T X € b then !f(x)dxequals is

ez -1 e2 +1 v 2_
(a) (b) 2 © & g 2 (d) None of these

4. 2 _ . _
I O™ =4y Dsmly—2) dy is equal to :
0

(2y2% -8y +11)

(@ 0 (b) 2 (C) -2 (d) None of these
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sinx 4
47. Let %F(x) =(8T} x>0 KIE eSX’ gy — F(k) - F(1), then one of the possible values of k,
%
1

is:
(@ 15 ®) 16 (c) 63 (d) 64
x+the VR =
[x%e" dx - [ x%e"dx
. Value of li o 0 i ;
48. Value o hh_% =T is equal to :
@ =A-7e™  ®) 0A-)e™ (@ zA-meT (@) 7k

49. Let f:R™ — R be a differentiable function with f(1) = 3 and satisfying :

xy X Y
J' fOdt =y J' f)dt + xj f(©)dt Vx,y eR*, then f(e) =
1 1 1

(@ 3 ®) 4 © 1 (d) None of these
#2 gsinxLsinxlg (sin 2 x _[sin? x])
50. If[]denotes the greatest integer function, then the integral I - - is
4 sin x —[sin x]
A, then[A—1]is equalto:
(@ o b 1 (© 2 @3
X
51. Calculate the reciprocal of the limit lim [ xet " dt
0
@@ o ) 1 (© 2 d 3
’ (2-1+n) - (2-2+n) " (2-3+n) & +(2-n+n)
. =i e M R R e ~——| then val
2 Ler nh—l»‘;o(12+n-1+n2 22+n-2+n%2 32+n-3+n? 3n2 . =
ofel is:
@ 2 ®) 3 © 4 (d)%

2
53. The value of the definite integral I(\/l +x° + %‘/x2 + zx)dx is:
0

(a) 4 ® S (© 6 @ 7
54. The value of the definite integral | 12“" s :
0oX +4
nln3 nln2
(a) > (b) 3
© nin2 @ nln4

4 3
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)2 +(x-5)%)dxis:

10
55. The value of the definite integral I (x-5)+(x-5

125 250

(a) E ®) @ © = (@ ==
56. The value of definite integral J' o z equals to :
o @+x7)(1+x%)
@ & ® © @ 7
/2 1 i3
57. The value of the definite integral I (;su)dx equals to :
2 1+ 2sinx
n 1 n
) = = L
(a) 5 ®) 1 © 5 (d 2
X
[tan™ x)? dx

58. Thevalueof lim & _

X—»0 /x2_+1

2 2
X T
(a) T (b) )
n2
(©) £ (d) None of these
2013 2013
59. If ( 2 - 2 2
I{;'x = }[Hx +r )] {[H(1+r )] k]
then k =
(a) 2013 (b) 2013! (c) 20132 (d) 20132013

60. f(x) = 2x —tan~! x-In(x +V1+x?)
(a) strictly increases V x € R
(b) strictly increases only in (0, )
(c) strictly decreases V x € R
(d) strictly decreases in (0, ) and strictly increases in (co, 0)

n/2
61. The value of the definite integral J' dx w
o tAnX+cotx + cosecx + sec x s

I T
y [ Z+1 1
(a) 4 (b) 4 + (C) n+ 2 (d) None Of these
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. ; ,
62. The value of the definite integral I Ll dxis :
3 cosx? + cos(10 - x)?
(a) 2 ® 1 © % (d) None of these
e2
63. The value of the integral I Ine dxis:
x
-1
3 5
(@ 2 (b) 3 (0 3 (G
COSECZX
I tg(t)dt
64. The value of lim —2 is:
x—»ﬁ xz _71_2
16
2
@ 25 ® 25 © -5 (d) ~4g(2)
- T
n
65. The value of lim Z K o AR equals :
n—w k= Tl2 n
1 1 1 1. 1
Zsin4+—cos4—— =~ sin4—— cos4+—
(@) —sin4+ T3 cos T (b) 3 in 16cos + 73
1
© 1l6 (1-sin4) (@ 20 -cosd)
66. For each positive integer n, define a function f, on [0, 1] as follows :
(0 if x=0 g
sm._n_ if O0<x<—
2n n
sin—%z if = <Xxs 2
fn(x) =4 2n g g
sing if —<xs<-—
2n n n
s> ff n-loxs<t
2n n

1
Then the value of lim I fa(x)dxis:
n—wo 0

(a) =

(©

Alw

(b)

(d)

Al A


http://www.jeebooks.in

www.jeebooks.in

67. Letnbe a positive integer, then

n+l

jmin{lx—1|,|x-z|,|x-3|, ...... |x -n|} dx equals
0 _
(n+1) (n+2) (n+3) q (9
@ = ®) = © 0=
68. For positive integers k =1,2,3...... ,n, let S} denotes the area of AAOB;< (where ‘0’ is origin)
such that Z AOB, = k— ,OA =1and OB, = k. The value of the &gn 3 Zsk is:
°n” ka
(@ F (b) n_2 (0 ? (d P
1 2014 1 2013
69. If A =j' [ -x)dxandB =j [ ]+ x)dx, then :
o r=l o r=0
(a) A=2B (b) 2A=B (©0 A+B=0 (d A=B
70. If f(x) = {70 + _} defined in [0, 3], then j (f(x) + 2)dx =
(where [-] denotes greatest integer function)
@ o () 1 () 2 @ 4
g(x) dt
71. If f(x) = J' ; ,800) = I(l +sint)? dt, then the value of f' ( ]15 equal to:
0 1+t
(@) 1 ®) -1 © 0 @ %

72. Let f(x) = [ (42 ~2f () dt, find 95'(4)
X0

3. Evaluate lim[— L +— 2+ 3 . 4
bV noo(nd 413 +23 nd4+33 on
1 In% In4 6
(a) §ln3 (b) (©) = @ lnT
2n 1- tanzx
74. The value of Icos' —i dxis :
0 1% tan==
2 nz 2
(a) n (b) ? (C) 2n (d) 1!3
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1
75. Given a function ‘g’ continuous everywhere such that I g(t)dt =2and g(1) = 5.

If f(x) = -;—I(x—t)zg(t)dt, then the value of f"(1) - f"(1)is :
0

(@ 0 ® 1 () 2 (d) 3
2 n/2
76. Ifjwdx =) J'sin2 x dx, then the value of . is :
3nx + 3x2 .
@ = ® © 3 @ 3
V3
77. I [%%(tan"’ - ZJ:ZDdX equalsto:
3 -
() 7—:; (b) —-g (© 1—; (d) None of these

3
78. Let y = {x}*] then the value of I ydxequalsto:
0

(where {-} and [] denote fractional part and greatest integer function respectively.)

(@ 1 ® 7 © 3 @3
j-tan"x
79. dx =
X
0
/4 . n/2 » n/2 z/4 X
@ [EXix O [ © —j—dx @ 2 o
x A .

A 1 1
80. The value of J' (Bx2 sin— —xcos—)dxis :
: x x

2442
o 52 ® =3
x°
(©) 2’/_- (d) None of these
n’

81. The number of values of x satisfying the equation :
3

x 28¢ 5x+l
8t? +——+4 dt = —=—,is:
:‘;( 3 ) log(,,n vx+1

(@ o (b) 1 () 2 (d 3
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4, 04 4 3 13 3
82. 1 1+2% +3% +...... g 1+27 +37 +...... +n is
n-»o nS n—o nS
1 1 1
a) — b 0 c) = d -
(a) = (b) zer (© . =

cosx

I (cos™! £)dt

83. The value of lim ~— isequalto:
_ x=0"  2x-—sin2x

(@ o () -1 ©

win

1
(d) 2

2
84. Consider a parabola y = XT and the point F (0,1).

Let Ay (x,¥1),A2(x2,¥2),A3(X3,¥3),.0e00. ,Ap(x,,y,) are ‘n’ points on the parabola such
n
x, >0and ZOFA; = %(k =102, Byoveins ,n). Then the value of lim s ZFAk, is equal to :
n

n—m:nk=1
€)) 2 b) 4 (©) & (d) None of these
T T T
4
85. The minimum value of f(x) = je"‘"' dt where x €[0,3] is :
0
(a) 2e2-1 (b) e*-1 (© 2(e2-1) (d) e?-1
o ] 3
86. Ifjg(ﬁcdx=f, t.henjCos X dxis equals to :
X 2 X
0 0
P T 3n
= - © = d) ==
@ > (b) 2 (d) 5
87. J'\/1+ sin x (cos%—sing) dx =:
1+ sinx s 82 1 .
+C () (A+sinx)*+C () ——=—=+C (d) sinx+C
@ N1+ sinx @

T .
88. IfI,, = Ide, then the value of I | isequalto(n el):
" 4 sin2x n+-

(a) “7" ®) = (© g ) 0

X
89. The value of function f(x) =1+ x+ I (In% +2Int)dt where f'(x) vanishes is :
1

(@ = (b) 0 (© . (d) 142
e 4 ¢
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X

1
90. Let f be a differentiable function on R and satisfies f(x) = x? + Ie"f(x —t)dt ; then I f(x) dx
0

91.

92.

93.

94.

95.

96.

97. The value of lim
n—a

0
is equal to :
1 | 7 5
(@ = b) = L d) —
3 b 4 © 12 il 12
n/2 2
The value of the definite integral I e A equals to :
plt 5%
3T[ T b1q
a) — . k!
(a) 2 M) = (@ 5 (d)4
.[ M et () gy =f(x).e°°‘_1(") N,
x%+1
where C is constant of integration. Then f(x)is equal to :
(@ -x () Vi-x © x d) v1+x
limia(\/n2+1+2\/n2+22+ ...... +nyn?+n?) =:
n—o n
@ 3V2-1 ®) 2J2-1 © 3W3-1 @ 42 -1
2 3 3 2
3
J.__._(x_—_l)_dx, is :
(x*+1) (x+1)
(a) iln(l + x4)+§ln(1 +x¥) e (b) %ln(1+ x4 —%1n(1+ 3 +c
1
(©) %ln(l +xH-InQ+x)+c (d) Zln(1+ ) +In(l+x)+c
COSX
J'(cos‘1 t) dt
imit ———— isequal to:
The value of &1_!}1(1)% % —sin 2x q
2 -1
b) -1 - —
(@ o (b) (© 5 (d) T
cos X K
Le = lim ———————, then | f(x) dx =
tf(x) no® 1 4+ (tan " x)" {
(a) tan(sinl) (b) sin(tan1) (© 0 (d) sin (Lf)‘l)

I Crerely
kel n?+n+2k
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b

1 1 1

(@ 2 (b) 5 () 5 d1
%
I] t-1|dt

98. Thevalueof lim L— s
y-1* tan(y -1)

(@ o ® 1 () 2 (d) does not exist

dx X (2n-3) dx

99. Given that I . Find the value of

1+ x?)" B 20n-1)(1+ x?)™? ¥ 2n-1)7 (14 xH)™?

1 dx
I ——* (you may or may not use reduction formula given)

0(1+x2)4
(a) H.pﬂ ('b) E.;.z (©) i.’.ﬁ (d)_l_-{.z
48 64 48 32 24 64 96 32
n/4
100. Find the value of j (sinx)* dx :
0
3n 3 1 3n 3 3n 7
(@ = —_—= ——= d) —-=
16 ® %73 © 3273 @ 1578
IOI.Ide =Asin4x + Bsin+C, then A + Bis equal to :
2cos5x -1
(Where C is constant of integration)
1 3 5
a) = (b = c) 2 =
(a 2 4 © (d 7
102. J’___dx =1l X +C where p,q,r € N then the value of (p + q + r) equals
¥2014 v p o (14x

(Where C is constant of integration)
(a) 6039 (b) 6048 (c) 6047 (d) 6021

1 1
103. Ifje"‘zdx = a, then Ixze"‘zdx is equal to
0 0

1 1
@ >a-) O o (ea+D © Jea-d @ learn

n+l 2
104. If f(x)is a continuous function for all real values of x and satisfies I f(x)dx = M vn el then
2
n

. |
If(|x|)dxis equal to :
-3

19 35 17
@ - ®) = © > @ §21
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dx 1+x3| b c
105. If =aln — th
J‘x 4a+x%)? x3 x3+1+x3 i e
(where d is arbltrary constant)
1 1 2 1 1
a) a—-— b_ N =— = — ==—,0=—
( 30 3773 (bl 3’b 37°73
2 1 1 2 1 1
(© a==,b=-=,c=-= =2 p==,c=-=
3 3¢ 73 W) w=gt =3
1 1
106. lim +eeennn i alto :
n—e \n /_—n+ Tl 0 +ﬁm1sequ (0]
(@ 2 ®) 4 (c) 2(/2-1) (d) 2v2-1
2
107. Let f(x) =j' dy . The value of the integral I xf(x)dxis equal to :
le‘*'.y
1 2
a) 1 = =2 d) £
(a) (b) = © 3 (d 3
n/3
108. The value of the definite integral jln(1+J§ tan x) dx equals
0
2
T T T n
o - —In2 d) =
(a) 1n2 (b) 3 (©) 6 ()21n2
1001
109. If If(x)dx a, then Zj(f(r -1+x)dx) =
r=l o
(a) 100a () a (© 0 (d) 10a
1 n xk+22k .
110. The value of | lim z dxis :
n—o k!
0 k=0
2 2
=1 _
@ e?-1 ®) 2 © & - @ 41

111.!.7.valuate:jx5 1+x3 dx.
1 3,52 _1 3,32
a) —(1+x2)7°-—=Q0Q+x)")""+c
@ a7
2 3,52 _1 3+3/2
Llex? )Y ==[+x" )" % e
(b) 15( 9
2 3,52 _2 3,32
“La+x)-=AQ+x7)"“+c
© 35 9

[C)) ilg(lwﬂ)”2 —%(1+x3)3/2 +c
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X )
112.If f(x) = j‘ st dt, which of the following is true ?
0

)
@ f0>fa1-1)
®) f(0)<fa-1)>f(2-1)

© fO<fA-1)<f(2-1)>f(3-1)
(@ fO)<f1-1D<f(2:1)<f(3:1)>f(41)

x3+3x2+x+9

113. Evaluate : I——
(2 +1)(x? +3)
(@ In|x%+3|+3tan"! x+c

(© %ln|x2 + 3|+ 3tan! x+c¢

Vsec® x
Vsin® x

(@) (tanx)¥2 -vtanx +C

114. I

dx equals to :

(o) %(tanx)a/2 —Jtanx +C

X sin(tx)

115. lim [ £
x—>00 X

(@ 1 (b) 2

dt equals to :

x2

n . n/2 oy
116.IfA =I51nxdx, then f 2i—dxis equal to:
0 0

(a) 1-A (b) g—A

) %ln|x2 +3|+tan! x+c

(d) In|x?+3|-tan! x+c

®) 2[l(tan x)¥2 -—I—J +C
3 tan x

(d) +/sinx ++/cosx +C
(© e (d) Does not exist

© A-1 di+A
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tl (a) 3

@

Fhae
l 86. (a)
| 46 (@

(b)

d
(©
(d)
(a)
(G))

9.
19,
29,
39.
49.
59.

(b)
(b)
(d)
(d)
()]
(b)
@
()

9. (d)

(a)

. (b)

10.
20,
30,
40,
50.
60.
70.
80,
90,
100.
110.

(b)
©
)
(®)
(@)
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1 2

+C, then :

1. = +
j(1+~/_)° T3+v0f 7@ +Vx)k
@ Kk =5 ) k=6 (© ky=7 (d k, =8

a
2. If J‘ (e" + cosxln(x+ V1+x? ))dx > g, then possible value of a can be :
-a

(@1 ®) 2 (© 3 d 4
3/2
3. Fora > Q,ifI = I 7dx =Asin” (XB J+ C, where C is any arbitrary constant, then :
a®-x®
(a) A=§ (b) B=a¥? Q) A=—:1; (d) B=d"?
4. Letjxsinx- sec3 xdx = %(x-f(x) —-g(x)) + k, then :
@ f(x)e(-1,1) (b) g(x) = sin x has 6 solution for x €[, 27]
(© g'(x)=f(x),YxeR (d) f(x) = g(x)has no solution
5. IfI(sin39 +5in 0) cos0e"®de = (A sin3 0 + Bcos? 0 +C sinO+ Dcos+E)es"® + F, then :
(@) A=-4 (b) B=-12 (c) C=-20 (d) None of these
3/2
6. Fora >0 ifI = I 5 dx = Asin™} [ - J+ C, where C is any arbitrary constant, then :
ad®-x3 B
(@) A= g (b) B=a*? © A =% (d) B =q"?
no
. 0) = lim then :
e L) = n-w,z:nﬁen 2r)(n9+2r)
0
@ fM==< ®) f©) =2 [ B S
6 2 5 02
62 —(x - —)
2
(c) £(6)is a constant function (d) y = f(0) s invertible
8. If f(x +y) = f(x)f(y) for all x,y and £(0) # 0, and F(x) = _ﬂ_z -
1+ (f(x))
2011 2011 2011 2010 2011
I F(x)dx = I F(x)dx j F(x)dx - IF(x) dx = j F(x)dx
-2010 -2010
2011 2010 2010
© [Foodx=0 @  [(2F(-x)-F(0)dx =2 j F(x)dx

-2010 -2010
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17

2
9. LetJ = I(cot'l L +cot™! )dx K= J' slnx dx. Then which of the following alternative(s)
X
-1

|smx

is/are correct ?

(@ 2J+3K =8n (b) 4J%2+K2=26n%* (c) 2J-K

10. Which of the following function(s) is/are even ?

@ f(x)=]€ln(t+\/1+t2)dt ® g(x)=]E
0 0

=3n

2t + 1)t
2!

© h(x)=j(«/1+t+t2—«/1-c+t2)dt @ 1) = Iln(l t]dt
0

11. Let ) = lim Jm and [ = lim Al .Then :
x—o | X+ sinx h—0* ¢ h2 £

(a) Bothl and l, are less than 22/7

(b) One of the two limits is rational and other irrational
(© Ip>h

(d) I, is greater than 3 times of [

12. Fora >0, ifI = I

a® =x>
1
@ A=§ ) B=a*? © A=1
13. Ifj———— —atanx+btan"!(ctanx) + D, then:
1-sin’" x
(@) a=% ) b=+2 & csnlE
14. The value of definite integral :
2014 dx
J. equals :
o014 1+ sin 2215 (x) + 41+ 5in*%% (x)
(@) 0 (b) 2014 (© (2014)?

0

15. Let L = lim 2 2
n—o a1+n X

where a e R then L can be :

(a) (b) g © 0

(d) B=d"?

d) b=
@ 2f

(d) 4028

e b
()3

3/2
dx Asin” [XB }+ C, where C is any arbitrary constant, then :
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1+x

1 1
16. LetI =I 1+"/;dxandJ=j 1-x dx then correct statement(s) is/are :
0V1—J§ o1+

(@ I+J=2 ®) =g (© 1=2;" @ J=i‘;_"

(a,cd)
(a,b,c,d)
(b, c)

(a,b)
(a, b)

(a,b,0)
(a,b,cd)



http://www.jeebooks.in

www.jeebooks.in

Indefinite and Déﬁnite fntegration 7 119

Q Exercise-3 : Comprehension Type Problems ‘ L\ L

Paragraph for Question Nos. 1 to 2
Let f(x) = Ixz cos® x (2x + 6 tan x — 2x tan? x)dx and f(x) i)asses through the point (=, 0)

1. Iff:R—(2n+1)g——>Rthenf(x)bea:

(a) even function (b) odd function
(c) neither even nor odd (d) even as well as odd both
2. The number of solution(s) of the equation f(x) = x> in[0, 2n] be :
(@ o () 3 © 2 (d) None of these

Paragraph for Question Nos. 3 to 4
Let f(x) be a twice differentiable function defined on (-, «) such that f(x) = f(2-x) and

f’(%j =f’(%) = 0. Then

3. The minimum number of values where f"(x) vanishes on [0, 2] is :

(@ 2 (b) 3 (© 4 @5

1
4. If’ (1+x)x2e"2dxis equal to :
i,
(@ 1 ®) = (© 2 d 0
1 2
5. If(l —t)e ™ dt —If(?.—t)ews’“dt is equal to :
0 1

2
@ [f@)e="de ®) 1 © 2 @ n
0

Paragraph for Question Nos. 6 to 8
Consider the function f(x) and g(x), both defined from R — R

3 X 1
)= iz- +1 —xJ‘g(t)dt and g(x) = x—J.f(t)dt, then
0 0

6. Minimum value of f(x)is:

(@ o0 (b 1 (© = (d) Does not exist
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7. The number of points of intersection of f(x) and g(x) is/are :
(@ 0 M) 1 (© 2 d 3

8. The area bounded by g(x) with co-ordinate axes is (in square units) :
9 9 9
a) 2 = z (d) None of these
(@ 4 (b) 2 © 3

o L AT VAR NERDOTT T SRS 2 DT e

Pangnphmnuutlon Nos. 9to 1
£(x) be function defined on [0, 1] such that f(1) = 0and for any a € (0,1],

.‘,':;¢ 1
;f*-:jf(x)dx —If(Jt)dx =2 f(a) + 3a + b where b is constant.

w&~ . A G & — 3P .
9.b= .
3 3 3 ‘ 3 3 3
=23 P =2 W
@ - b o=z © —-+3 @ -+
10. The length of the subtangent of the curve y = f(x) at x =1/2is :
(@) Ve-1 (b) «/22—1 © Ve+1 (d J22+1
i
11. j fx)dx =
0
1 Ry 3 2
(€)) ; (b) o © % (d) ;

12. f3(x) equals:

x3 5 x3 11 3 3
DT oY) g w2

3 6
13. Value of lim M:
nso  [n(n)
(@) 0 (b) 1 (© -1 ) -e
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Paragraph for Question Nos. 14 to 15
Let f:R > [% ) ooJ be a surjective quadratic function with line of symmetry 2x -1 =0 and
f=1

14. If g(x) = M then j——dx—

. Vg(e¥) -2

(@) sec'(e™)+C (b) sec™l(eX)+C © sinl(e™)+C  (d) sin”}(€¥)+C
(Where C is constant of integration)

is equal to :

15.I = i

fe*)
(a) cot'l(zeﬁ_1]+c ) %cot'l(zej/gl]+c
(© tan‘l(zej/gl}c @ 72§-tan_l[ze:;§_1)+c

Paragraph for Question Nos. 16 to 17

(

x ’
Let g(x) = x%e and f(x) = Itez'(l +32)2dt. If L = lim £ (x; is non-zero finite number
; x—0 g'(x
0

then :

16. The value of C is :

@ 7 () g © 2 @ 3
17. The value of L is :
2 1 3 E
(a) = (b) 5 (© y (d) =
| Answers |

L@| 2/®| 3@ 4@ 5@ 6 ®| 7|@| 80| 9l w@! 1o0. (n)ji
11.] (© | 12.{ (© | 13.| (© | 14.|(b) | 15.{(d) | 16.| () | 17.](d) \
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W Exercise-4 : Matching Type Problems

Ao

1
L\ - Column-l Column-ll 2
. S 53 g & (®) 0
[ | 13 € n n
i(A) {iﬂ‘% ?+Fe"+;§e e
s
| 1 Q@ 1
5 (B) j-ln(; -1)dx =
i 0
- T(lim[sm"' S“‘ynd R 4 |
" N ln(x+ l)d_x ® s |
'(D) I X —Ilng thena=
;' l o (@+x?) 2
‘ |
L M 5 |
2. Match the following I f(x)dx is equal to, if
A& Column-| Column-li

f 1
A) [fx)=—T——
(x2+1D)Vx2+2

1
B) | f(x)=
(x+ 2)Vx2 +6x+7

‘ x* +.x°

' (C) f(x)=m
1

i

T
'
|
|
|
|
|
|
(

XS

i
5(1-x*)¥2

@ [Gin-2 x+1 c
e [(x+2)«/§ N

R) |x-2)V1-x+cos ! Vx+C

(P)

(S) |-tan! 1+i +C
2

e ____.C
6(1-x*)32
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"2

@) iI cos.x
f o (1+sinx)(2+sinx)

, :
dx = g 6
|

1 I
© |12 “®) | “In3
‘ I ([X]+ln(1+—dex= | (R) ]’ In4
| l

where [] greatest integer function

(D) 'f 2J/cos® s (S) 1
3(«/sin 6 + v/cos6) | 2

’“
\;(A) If quardratic equation 3x2+ax+1=0 and (P) 6

; 2x2 + bx + 1 = 0 have a common root then value
of 5ab — 2a% -3b% =

0

' (B) | Number of solution of x* —2x? sinzg +1=0 (@ 1
)
is/are
| 1
' (©) | Number of points of discontinuity y = 5 (R) 2
u®+u-2

; whereu:—l—is/are
x-1

-UA
=A(x+1) +C (S) 3

X

I_ dx
V;Tz(lﬂc)m
I (Where C is integration constant), then A=
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S5.:
; s i
(A | (09
| } [
T
| t Q 42-1)
| * [ ax Q
f 0
} where {x} denotes the fractional part
! of x
(©) = 7
}( } l_[[sinx+cosx]d1c ®) 3
1 0
| " s) 2-42
”m ﬂhmxhhmxna (
| |o

BB | Answers|

1.
2.
s.
'

A—> S; B>P; Co>P; DS

A-S;
A-R;
A->Q;

A-S,;

B>Q; Co»P; DR
B5Q; C-»S; Do P
B—oR; C>S; D> P
B—>R; C»P; Do Q
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iExertise-S : Subjective Type Problems

2
1. IM = l(\/1 -9x2 + (cos™? 3x)k2)+C, then k2 + k3 =

10.

11.

.IfJ‘(x +xt +x2)V2xt +3x2+6 dx—(ax +Bx +yx

1
1
. If the value of the definite integral [cot™ [—] cot
L[l V1-x2 \/1—(x2)|x'

1,.3
1+ (x
.Letj4x a+(

V1 —9x2 k

(where C is an arbitrary constant.)

© 3
x 1 k
* If‘[mdx_ka_ﬁ’ then find the value ofg.

2n

. Let f(x) =xcosx; x e [3—;,27r] and g(x) be its inverse. If Ig(x)dx = an? + pr+y, where o,

0

and y €R, then find the value of 2(a + B + ).
2+3/2
) +C where C'is constant, then

find the value of (B +y —a).

a__x ]dxznzuzf-m
c

where g, b, c, € N in their lowest from, then find the value of (a + b + ¢).

tan x 2 -1 2tanx+1
. The value of dx = x ——tan (—_)4.(:
J.tan 2x+tanx+1 JA JA
Then the value of A is :
412010 _

a+ X4)2012 i

where A and p are relatively prime positive integers. Find unit digit of .

Jj 2 2x2+1 5
. Let J. [xz‘ A 4 In(x® ) |dx = N. Find the value of (N - 6).

—Atan™! (f(x))+Bln +C where f(x) = sinx + cosx find the

2
IfJ.cossx—sin b'e «/f—f(x)
value of (124 + 9v2B) -3.
Find the value of | a| for which the area of triangle included between the coordinate axes and

a
any tangent to the curve x 9y =) is constant (where A is constant.)
5

o
Let] = _[x (n-x)° dxthen(lsc =
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1 i
12. If maximum value ofJ‘(f(x))adxunder the condition -1 < f(x) < I;If(n/h =08 f;
0
(where p and q are relatively prime positive integers,), Find p + ¢,
183. Let a differentiable function f(x) satisfies f(x)  f'(-x) = f(~x): f'(x) and f(0) =1, Vind the
2
value of I dx

1+ f(x)

100

9l .
14. If {x} denotes the fractional part of x, then | = I (Vx} dx, then the value of T is
0 o

n sm( Jx
15. Let I, I dx where neW. If I} +12+13 +...... + 1%y = mn?, then find the
0

()

largest prime factor of m.

y
16. If M be the maximum value of72‘|‘\/x4 +(y -y4)? dxfor y €[0,1), then find AZ
0

1
17. Find the number of points where f(0) = J' o dr is discontinuous where 6 [0, 27).

_11—2xcose+x2

1 1 1
18. Find the value of lim —(1 +—=t+ =+ + —]
e Vnl V2 V3 n

3n/2
19. The maximum value of Isinx- f(x)dx, subject to the condition | f(x)|< 5is M , then % is
-n/2

equal to:

1
20. Given a function g, continuous everywhere such that g(1)=5 and J’ gt)dt=2. If

£x) = %J’(X ~t)?g(t)dt, then find the value of £"(1) + £"(1).
0

n/2 2
21. If f(n) = . I ﬂ_(nze—)de,n e N, then evaluate M
o sin®8 fa2)-f10)

2
22. Let f(2-x) = f(2+ x) and f(4-x) = f(4+ x). Function f(x) satisfies If(x)d_x = 5.
0

50
If I f(x)dx =1I.Find [VI - 3]. (where [] denotes greatest integer function.)
0
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1 2 .3 2n
23. Letl, = II x| 1+ x+ LT +2X_ |dx. If lim I, can be expressed as rational £ in its
5 2 3 2n n—w q

lowest form, then find the value of M

k. [1+l) 1 =P

24. Let limn 2\ " .(11.22.33. ... Aty =e 4
n—o

where p and q are relative prime positive integers. Find the value of |p+ql

a+b

25. If‘[| sin x| dx =8 and I | cosx | dx =9 then the value of —— is :

J_ Ixsmx dx
2%

26. If f(x), g(x), h(x) and ¢(x) are polynomial in x,

{jf(x) h(x) dx] [ j g(x) #(x) dx]—[]i £(x) () de [ j g(x) h(x) de
1 1 ) ) 1

is divisible by (x —1)* . Find maximum value of A.
2
27. If J‘(Sx2 —3x+1)cos(x® —3x2 + 4x — 2)dx = asin(b) , where a and b are positive integers.

Find the value of (a + b).

X
28. let f(x) = Iex'yf’(y)dy —(x2-x+1)e*
0
Find the number of roots of the equation f(x) = 0.

n
29. For a positive integer n, letI,, = I (g - lecosnxdx

-T

Find the value of [I; + I, +I3 +14]where[] denotes greatest integer function.

| Answers | s I
3.| 3 4. 7 S.| 7 6.l 3 7. 1
10. 1 1. 9 12| 5 13.| 2 14.| 3
17 3 18.| 2 19.| 2 20.| 7 21.| 9
24.| 5 25.| 2 26. 4 27.| 2 28. 1

Chapter 6 — Area Under Curves
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AREA UNDER CURVES

g. Exercise-1 : Single Choice Problems

1. The area enclosed by the curve
[x +3y] =[x - 2] where x €[3,4) s :
(where [] denotes greatest integer function.)

2 1 1
= = ) = d1
(@ 3 (b) 5 () 4
2. The area of region enclosed by the curves y = x? and y =+|x|is:
1 2 4 16
= < . d) =
(@ 3 )] = © 2 (d) =
3. Area enclosed by the figure described by the equation x* +1 = 2x2 + y 2, is
16 8 4
— 0 = (o) I
(@ 2 (b) 3 © 3 (@ 2

4. The area defined by |y|< e ™! —% in cartesian co-ordinate system, is :

(@ (4-21n2) (b) (4-1n2) () (2-1n2) (d) (2-2In2)
5. For each positive integern >1; A, represelets the area of the region restricted to the following
2
two inequalities : — 7+ y?<1and x? + y_ <1.Find lim A,
n n n—wo
(@) 4 ® 1 (c) 2 d 3
6. The ratio in which the area bounded by curves y? = 12x and x2 = 12y is divided by the line
x=3is:
(@ 7:15 (b) 15:49 (© 1:3 d) 17: 49

7. The value of positive real parameter ‘a’ such that area of region bounded by parabolas
y =x-ax?,ay = x? attains its maximum value is equal to:

(a) 5 () 2 () § 1
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8. For 0 <r <1, letn, denotes the line that is normal to the curve y = x” at the point (1, 1). Let S,
denotes the region in the first quadrant bounded by the curve y = x"; the x-axis and the line n,.
Then the value of r that minimizes the area of S, is :

1 J2-1 1
Sk b) V2 - Ne T2 d) v2-—
(a) = (b) v2-1 () = (d 2
9. The area bounded by |x|=1-y? and | x|+|y|=1is :
1 1 2
@ 3 (b) 5 © 3 1

10. Point A lies on curve y =e™" and has the coordinate (x,e"‘z) where x > 0. Point B has
coordinates (x, 0). If ‘O’ is the origin, then the maximum area of AAOB s :

1 1 1 1
@ —= b —= © —= @ —=
V8e Jae J2e Je
11. The area enclosed between the curves y = ax? and x = ay % (a > 0)is 1 sq. unit, then the value
ofais:
1 1 1
—_— b) = 1 d) =
(@) N (b) 5 (© (@ =

12. Let f(x)=x3 —-3x%+3x+1 and g be the inverse of it ; then area bounded by the curve
y = g(x) with x-axis between x =1to x = 2is (in square units) :

1 1 3
(a 5 (b) Z (©) 3 @1

13. Area bounded by x2y 2 +y* —-x% -5y% + 4=0is equal to :
(a) _+J_ ) 533— 2 (© ——+2~/_ (d) none of these

14. Let f:R* - R* is an invertible function such that f'(x)>0and f"(x)>0V x €1, 5]. If
f(1) =1and f(5) = 5and area bounded by y = f(x), x-axis, x =1and x = 5is 8 sq. units. Then
the area bounded by y = f ™ (x), x-axis, x =1and x = 5is :

(@) 12 (b) 16 (© 18 (d) 20
15. A circle centered at origin and having radius n units is divided by the curve y = sin x in two

parts. Then area of the upper part equals to :
3

n? L o =
@ % ® = © % @

16. The area of the loop formed by y 2 = x(1 - x>)dx is :

(a) Ll) x-x* dx (b) ZI;Vx—x“ dx
(c) Il x-x* dx (d) 4_[;/2\/x—x4 dx
A
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17. If f(x) = min[xz,sin—g, (x -Zn)z], the area bounded by the curve y = f(x), x-axis, x = 0 and

X = 2nis given by

(Note : x; is the point of intersection of the curves x* and sin 5 x5, is the point of intersection

of the curves sin% and (x - 27t)2)

(@) T(sin%)rbm ]Exzdx+T(x -2m)2dx + T(sin%)dx
0 X1 n

X2

X1 X2 2n
(b) Ixzdx+ I(Sinf]dn [ (x—2m)%dx, where x; e( g) and xg 6(5;: 2nj
0

2
)and X 6(3; Zn)

x1 X2
2 2n
Ism( )dx+ I(x 2m)“dx, where x; E(E ?) and x, € (m, 2x)

(© I x2dx + Ism( }dx+ I(x 2m)%dx, where X e(g
0

N|:!

() szdx 4
0

X1

2
18. The area enclosed between the curves | x|+|y|> 2and y? = 4[1 —%J is :

(@) (6m—4)sq.units (b) (6n-8)sq.units (c) (3n-4)sq.units (d) (3n-2) 5q. units

| Answers | o DU >

-

1' (b) 2' (b) 3' (C) 4' (d) 50 (a) 60 (b) 70 (d) 80 (b) 90 (C) 10- (‘1)1‘
11,/ (d) | 12, (b) | 13.{(c) | 14.|(b) | 15.[(c)| 16.[(B)| 17. (b) | 18.|(b)
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@ Exercise-2 : One or More than One Answer is/are Correct /\

1. Let f(x) be a polynomial function of degree 3 where a <b <c and f(a) = f(b) = f(c). If the
graph of f(x) is as shown, which of the following statements are INCORRECT ? (Where
¢ >|al)

c c b

@ [feode=[fldc+ [ flxdx y
a b @ ZT/\

(b) If(x)dx<0 Mb N>
a . |1

b
© [feydx< f FO0) dx

b

1 1 ¢
d — dx > —— dx
@ = [fOodx>——[f(0
a b
3 > T gthenvn (2,3
2. T, = _, S, = ,thenVne{l,2,3,...}:
. ,=mr2+n2 : r=2n+l r2+n2
(a) Tn>%ln2 (b) Sn<%ln2 © Tn<§ln2 () Sn>§ln2

3. If a curve y = avx + bx passes through point (1, 2) and the area bounded by curve, line x = 4
and x-axis is 8, then :

(@ a=3 () b=3 (c) a=-1 d b=-1
4. Area enclosed by the curves y = x? +1 and a normal drawn to it with gradient -1; is equal to :
2 1 © 3 gy 2
(@ § (b) 3 4 (d 3

o P T

I 1.| (b,c d) 2. (a,b) 3.| (ad) 4. ()]
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@ Exercise-3 : Comprehension Type Problems y £

Paragraph for Question Nos. 1to 3

X+a

bx? +cx+2

function f(x), a,b,c R, f(-1) =0and y =1is an asymptote of y = f(x) and y = g(x)is the
inverse of f(x).

Let f:A > B f(x) = ,where A represent domain set and B represent range set of

1. g(0)is equal to :

5 3
(@) -1 (b) -3 (© - (d) 3
2. Area bounded between the curves y = f(x)and y = g(x)is :
3-45 : 3++/5
(a) 2J5+1 b) 34/5+21 J
+n(3+x/§] ®) n[3_J§
3-5 3-4/5
3V5 + 41 d) 3+5+21
© * n(3+£] 1 Bl n(3+J§J
3. Area of region enclosed by asymptotes of curves y = f(x)and y = g(x)is :
(@ 4 ®) 9 (© 12 (d) 25

Paragraph for Question Nos. 4 to 6

For j=0,1,2,...nletS; be the area of region bounded by the x-axis and the curve ye* =sinx
forjr<x<(+1)n :

4. The value of S is :

@ Laven 0) Za+e™) © Sa-e™) @ 2" -1)
5. The ratioszL09 equals :
2010
(@ e™ (b) e” () =e™ (d) 2e™
6. The value of ZS jequalsto:
j=0
@ e"(1+e™) ®) 1+e” © 1+e" (d) e"(1+e™)
2(e™ -1) 2(e™ -1) e" -1 (e" -1)

| Answers |

. B " i i >
rl. (@ 2| 8./(b)| 4.|/(b)| 5.|(b) 6.|(b) ' D
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l Exercise-4 : Matching Type Problems

1.

Column-| ) Column-lI

(A) | Area of region formed by points (x, y) satisfying| (P) 48
[x1% =[y)% for 0<x <4 is equal to (where [ ]
denotes greatest integer function)

(B) |The area of region formed by points (x, y) (Q) 27
satisfying x +y <6, x2 + y%2 <6y and y? <8xis| -

fom= 2, then k =
2

(C) | The area in the first quardant bounded by the| (R) 7

curve y =sinx and the line

2y -1 ﬁ—ﬁ_(«/ﬁ+1)n
2

, then
-1 k

|

=2(6x—1r)is[
s

TS

(D) | If the area bounded by the graph of y =xe™® | (S) 4

(a > 0) and the abscissa axis is % then the value of|

‘a’is equal to

(T) 3

— ---*"‘"“_‘.ﬂ \‘;‘
S X w’[”“?.‘"“‘\\

s & s SIS
TSN >

E | Answers |

1.A>R; Bo>Q; C—oP; DT
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W Exercise-5 : Subjective Type Problems -+

1. Let f be a differentiable function satisfying the condition f [)-’f) =§(Gx;-(y #0,f(y) =0

VXx,y €eRand f'(1) = 2. If the smaller area enclosed by y = f(x), x? -t'y2 =2is A, then fipg
[A], where [] represents the greatest integer function.

2. Let f(x)be a function which satisfy the equation f(xy) = f(x) + f(y) for all x > 0, y > 0 suc}
that f'(1)=2. Let A be the area of the region bounded by the curves y = f(x),

¥ =|x® —6x? +11x -6|and x = 0, then find value oflz—sA.

3. If the area bounded by circle x2 + y? =4, the parabola y =x2?+x+1 and the curve

4.X

Yy =[sin ZH:OS‘EJ » (where [ ] denotes the greates integer function) and x-axis is

(«/5 + . E] » then the numerical quantity k should be :

4. Let the function f : [-4, 4] — [-1, 1]be defined implicitly by the equation x + 5y —y > = 0. Ifthe

area of triangle formed by tangent and normal to f(x)atx = Oand the line y = 5is A, find 1—';

S. Area of the region bounded by [x]? =[y]?, if x e [1, 5], where [ ] denotes the greatest integer
function, is :

6. Consider y =x% and f(x) where f(x), is a differentiable function satisfying
fx+1D+ f(z-1)=f(x+2) Vx,2 €R and f(0)=0; f'(0)=4. If area bounded by curve
y= x? and ¥ = f(x)is A, find the value of(% A}

7. The least integer which is greater than or equal to the area of region in x —y plane satisfying

x6—x2+y250is:

8. The set of points (x, y) in the plane statisfying x%° +|y|=1form a curve enclosing a region of

area £ square units, where p and q are relatively prime positive integers. Find p — q.
o q

Chapter 7 - Differential Equations
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@ Exercise-1 : Single Choice Problems
dy(1+cosx ; T ..
1. =~ ————|=-sinx and f| = | = -1, then f(0) is:
dx y 2
(@ 2 ) 1 () 3 (d 4
2. The differential equation satisfied by family of curves y = Ae* + Be>* +Ce™ where A, B,C are
arbitrary constants is :

d3y _d?% dy a d? d’y d? y dy _15y =0
(a) ——-—9dx—+235+15y—0 (b) e +9— dx Yy =

LNPLP BT T &y ol ol 15 g
© dx—+9 ~23 - +15y =0 d 39Tt By 1

3. If y = y(x) and it follows the relation e’ + y cos(x?) = 5then y'(0) is equal to :
(@ 4 () -16 © -4 (d) 16
4. (x% +y2)dy = xydx. If y(xq) =€, y(1) =1, then the value of x, is equal to :

[2_1 s | [2. 1
(@) J3e (b) 62—5 (© ez (d) e2+5

dy 1-y?

5. The differential equation - = ——=— determines a family of circles with :
’ y

(a) Variable radii and fixed centre at (0,1)
(b) Variable radii and fixed centre at (0,-1)
(c) Fixed radius 1 and variable centres along x-axis
(d) Fixed radius 1 and variable centres along y-axis
6. Interval contained in the domain of definition of non-zero solutions of the differential equation

(x-3)2y'+y =0is: S
n 3n n Sm
@ (23] o (53] © (%) @ ()
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7. A function y = f(x) satisfies the differential equation (x +1) f'(x) - —2(x? + %) f(x) = et 1)

Vx>-1If f(0) =5, then f(x)is:

3x+5 2 6x+5 2
(a) ( ) x X
x+1 ¢ ®) x+1 )
© ( 6x +5 ¥ @ (S_GXJ-e"z
(x +1)? x+1
8. The solution of the differential equation 2x2y :—i- = tan (x?y 3y~ ny given y(1) = [ is :
(a) sin(x _y2) 1=0 ) cos(g+x2y2)+x -0
(C) sin (x2y2) — ex—l (d) sin(x2y2) — e2(x—1)
9. The  differential  equation  whose  general  solution is  given by
¥ =Cy cos(x+C3) -Cye** 4 Cysinx, where C;,C,...... ,C are constants is :
4 2
(a) d—%—d_)z’-f-y:O (b) dy d.y dy y=0
dx™  dx @ ax? | dx
2
(© d_g'+d__§+d_y+y_0 (d) Ly dy+dy =0
dx®  dx o ax? dx
10. Ify = e(@*1)X be solution of differential equation —— d’y 4% +4y =0;then o is :
dx?
@@ o () 1 © -1 @ 2

: ¢ (W g2 Yy
11. The order and degree of the differential equail‘(.)n (EJ 4; —7x = 0are o.and B, then the

value of (a +B)is:

12. General solution of differential equation of f(x)d_ fé (x) + f( Ay + £y is -

(c being arbitary constant.)

@ y = flx)+ce” (®) ¥ =—f(x) + ce

) y=—da i @ y=cft+ex
13. ’I'he order and degree respectively of the differential equation of all ta

x?=2yis:

@ 1,2 ® 2,1

© 1,1 d 1,3

ngent lines to parabola
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14. The general solution of the differential equation % +x(x+y)=x(x+y)? -1is:

@ m|£x+y(+xl:§,x):y M2 ®) In (x+y(+1)(x);ry “D|_2.c
x+y
© 2In ("”;lj(y"):y Dl_xvic @n (X+y(+1)(x):y -D|_,.c
X+
(where C is arbitrary constant.) ’
15. The general solution of % =2y tanx + tan® x is :
@ ycoszx=§_8in2x+c (b) ysec2x=§—sm2x+c
© ycoszx=§-$+c @ ycos2x=§—sm22x+c
(where C is an arbitrary constant.)
16. The solution of differential equation % = %, y(0)=3and y'(0) = 2:
(a) is a periodic function (b) approaches to zero as x — —©
() has an asymptote parallel to x-axis (d) has an asymptote parallel to y-axis

2
17. The solution of the differential equation (x% + l)jx—}z' = Zx(%) under the conditions y(0) =1

and y'(0) =3,is :
(@) y=x2+3x+1 M) y=x>+3x+1

(© y=x*+3x+1 (@ y=3tan!x+x*+1

18. The differential equation of the family of curves cy 2 - 2x + ¢ (where c is an arbitrary constant.)

is.
i :
2
2 dy)" _2xdy 2 0P i1 2 _dy
(a)aiy=1 (b)(-éx— _dx+1 @ y* =2y -+ @ y*==3~+
. . _dy 1 1 o s
19. The solution of the equation E+;tany -?tanys yis:

() 2x =coty (1+2cx?)
(d) 2xsiny =1-2cx?
—Jx%+y%dx=0is:

(a) 2y =siny(1 - 2ex?)
(© 2x=siny (1-2x?)
20. Solution of the differential equation xdy — ydx

@ y-yx*+y?=c? ®) y+yx+y’=ex

© x-Jx2+y2=u2 ()] y+\/xz+)’2=cx2
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. that f(1)=1 and
21. Let f(x) be differentiable function on the interval (0, w) such f
3 3 e
nm{MJ =Lyx>0 then f(x)is:
t—ox t2 - x2 2
3 1 3x
1 3x2 3. ax 1, 3 d —5+=
A)) alhdp 9T, B i (© —t= 3
i O 4 4 b _41 _

22. The population p(t) at time ‘t’ of a certain mouse species satisfies the differentia equa.mon
d% p(t) = 0.5 p(t) — 450. If p(0) = 850, then the time at which the population becomes zerois:
@ %m 18 (®) In18 © 2In18 d In9

3,

23. The solution of the differential equation sin 2y % +2tanxcos’y = 2secxcos” y is :
(where C is arbitrary constant)

(a) cosysecx=tanx+C (b) secycosx=tanx+C
(c) secysecx=tanx+C (d) tanysecx =secx+C
24. The solution of the differential equation % =(4x+y+1)?is:
(where C is arbitrary constant)
(@) 4x+y+1=2tan(2x+y +C) (b) 4x+y+1=2tan(x+ 2y +C)
() 4x+y+1=2tan(2y +C) (d) 4x+y+1=2tan(2x+C)

25. If a curve is such that line joining origin to any point P(x, y) on the curve and the line parallel
to y-axis through P are equally inclined to tangent to curve at P, then the differential equation
of the curve is :

dy\_, & P 4
(@ X[——J -2y ==x (b) x(— &
dx dx B TR
dy\* ., dy _ dy \? d
(© }’(aj 2xdx_x (d) J’(a) 2y
: ; ; . dy y
. If y = f(x) satisfy the differential equation == + £ — ,.2. g

26 =12} fy 2 de x X3 f(D)=1; then value of f(3) equals:

(@ 7 (b) 5 c
cdy 353y @ 2 @) 27
ety = dXX = 2y '

37 Ty = J 00 y dx 2y -x? f(1) =1then the possible vajye of %f (3) equals :

(@ 9 (b) 4 (© 3

d 2
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1. Let y = f(x) be a real valued function satisfying xaxz =x?+y-2,f(1)=1then:
(@ f(x)is minimum at x =1 (b) f(x)is maximum at x =1
@ f@®=5 d f(2=3
2. Solution of differential equation x cos x(%j +y(xsinx+cosx)=1is:
(@) xy =sinx+ccosx (b) xysecx=tanx+c
() xy +sinx+ccosx=0 (d) None of these

(where C is an arbitrary constant.)
3. If a differentiable function satisfies (x - y) f(x + y) = (x + y) f(x —y) = 2(x%y -y 3)V x,y €R
and f(1) = 2, then :
(a) f(x) must be polynomial function () f(3) =12
(© f(0=0 (d f(3)=13
4. A function y = f(x) satisfies the differential equation
f(x)sin 2x — cosx + (1 + sin? x) f'(x)=0

with f(0) = 0. The value of f(g) equals to :
2 3 1 4
= b) = =
(@) : (b) - (© s ) -
5. Solution of the differential equation (2 + 2x\[y) ydx + (x2.[y + 2)x dy =0 is/are :
@ x(x2Jy +5)=c ' ®) xy(x%y +3)=c¢
© wO*x+3)=c @ xy*x+5)=c

. : . d .
6. If y (x) satisfies the differential equanonay =sin2x + 3y cot x and y (g) = 2then which of the

following statement(s) is/are correct ?

@ y(5)=o ®) y,(g _9-342
n/2
(c) y(x)increases in the interval (d) J‘ Y0 de = 5

-n/2

—"——_—\—_
0 eo [a] o» B8l wvo ® ® @9
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Paragraph for Question Nos. 1 to 2
X
A differentiable function y = g(x) satisfies I (x-t+1)g(t)dt = x*+x%;vx20
0

1. y = g(x) satisfies the differential equation :
d
(a) Ey_y=12x2+2 ) & +2y —12x2 42
d
© Ey+_y=12x2+2 @ & +_y 12x+2

2. The value of g(0) equals to :
@ o ®) 1 (©) e? (d) Data insufficient

Paragraph for Question Nos. 3 to 5
Suppose f and g are differentiable functions such that xg( f(x)) f(g(x))g'(x) = f(g(x)

2'(f(x)) f'(x)V x € Rand f is positive, g is positive V x € R. Alsojf(g(t))dt = —(l -2

VxR g(f(©) =1and i) =ES D v e k.

flg(x)
3. The graph of y = h(x) is symmetric with respect to line :
(@ x=-1 () x=0 © x=1 (d x=2
4. The value of f(g(0)) +g(f(0))is equalto:
(@ 1 (b) 2 (© 3 @ 4
5. The largest possible value of h(x) V x & Ris:
(@ 1 ) €’ © e @) e?

Paragraph for Question Nos. 6to 8

Given a function ‘g’ which has a derivative g'(x) for every real x and which satisfy
g'(0) = 2and g(x+y) =e”g(x) +e*g(y) forall xand y.

6. The function g(x)is :
(a) x(2+xe*) (b) x(e* +1) (c) 2xe* (d) x+In(x+1)
7. The range of function g(x) is :

@ R ®) [-; oo) © [-; oo) ) [0,)
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8. The value of lim' g(x)is:

X -0

(@ o ®) 1 © 2 (d) Does not exist

e

ZEERE | Answers]

1] ©| 2/@| 8[| 4|®)| B|©@]| 6.() n 8. (@)
DR
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Differential Equations

¥ Exercise-4 : Matching Type Problems

1.
\_Column- (Differential equation) \  \_Column-ll Solution (Integral curves)
A) )._x§=),2+g () |y =X+ Apx + A
dx dx ‘ |
® -1 .y g (@ 32410
dx . |
N By) ) R (x+DA-y) =
(©) (Q)d—‘\—Sd) =0 ; ‘ yi=o
dx ) d.\'3 dxz { |
2 !
M) Fy?-1dy+2xy3dx=0 () ;.\'=A1y2+A2y+A3
; (T I.\yz =2y> +c
2.
\ Column-! \ ¥ Column-Il |
" Solution of differential equation ' (P) iyz(xz 1) =1
) [3x?y + 2xy —e¥ (1 + x)ldx + (x3 + x2)dy =0is : I 1
Solution of differential equation 1 (Q) l (2 +x3)y —xe* =¢
i _)'d.\'-.\dy—B.\yze":d.\'=0is: |
Solution of differential equation R) ! x 3 < ¢ :
, -
© |dy =xy(x?y?-1)is: | 4 !
~dx ‘
' Solution of differential equation (s) |1_ 2=y 24 2 '
M) idy, 2.3, \_7ic- ‘ ‘
‘E(xy +xy)=1is: } |
(T) 3:1—y2+ce—}’/2 |
| X !
(where c is arbitrary constant). , ; !
. | Answers | N

1,',\_”{; B-»T; C-»S; D->Q

2. A-»Q; B»R; CoP; D5S
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1. Find the value of |a| for which the area of triangle included between the coordinate axes and
any tangent to the curve x®y = A? is constant (where A is constant.).

e
2. Let y = f(x) satisfies the differential equation xy(1 + y)dx = dy. If f(0) =1and f(2) = k-e?

then find the value of k.
3. 1f y? =3cos? x + 2sin? x, then the value of y * + y3 % is
4. Let f(x) be a differentiable function in[-1, ®)and f(0) = 1 such that

oo 2 2f(?;;)_}((2111))2f ©_ 1. Find the value of ,1;1?11 In(r(x))~ b2 (;)_ ) 1_ g 2.
5. Let y =(asinx + (b + c) cosx)e**?, where q,b,c and d are parameters represent a family of

curves, then differential equation for the given family of curves is given by y" —ay' + By =0,
thena +p =

e2

6. Let y = f(x) satisfies the differential equation xy(1+y)dx=dy.If f(0) =1and f(2) =
then find the value of k.

k-e?’

[ e e
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Algebra

8. Quadratic Equations

9. Sequence and Series

10.
11.
12.
13.
14.
15.
16.

Determinants

Complex Numbers

Matrices

Permutation and Combinations
Binomial Theorem

Probability

Logarithms

Chapter 8 — Quadratic Equations
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ﬂxerclse-i : Single Choice Problems

1.

60

Sum of values of x and y satisfying the equation 3* -4 =77, 3X/2 _9Y =7is:

(a) 2 (b) 3 (©) 4 (V)
3 3
If f(x) = [ (x—a;) + Y a; -3x where q; <a;,; fori =1, 2, then f(x) =0Ohas:
i=l i=l
(a) only one distinct real root (b) exactly two distinct real roots
(c) exactly 3 distinct real roots (d) 3 equal real roots

2

Complete set of real values of ‘a’ for which the equation x* -2ax? + x+ a®* —a = Ohas all its

roots real :

(@) [:—:, wj (®) [1, ) (c) [2 =) (d) [0, )

The cubic polynomial with leading coefficient unity all whose roots are 3 units less than the
roots of the equation x3 —=3x2 —4x +12=0is denoted as f(x), then f'(x) is equal to:

(@ 3x?-12x+5 () 3x*+12x+5 (9 3x2+12x-5  (d) 3x%-12x-5

The set of values of k (k € R) for which the equation x? - 4| x|+ 3-| k- 1|= Owill have exactly

four real roots, is :

(@ (-2, 9 (b) (-4, 4 (© (-4 2) d) (-1, 0)
s i ; 3 X 1,

The number of integers satisfying the inequality e < o is :

() 7 (b) 8 (© 9 d) 3

The product of uncommon real roots of the two polynomials p (x) = x* + 2x3 —8x% - 6x + 15
and g (x) = x® + 4x* -x -10is:
(a) 4 (b) 6 () 8 (d) 12

If M, Az(M >A2) are wo values of A for which the expression
flx, y)= x2+Axy +Yy 2 _5x -7y + 6 canberesolved as a product of two linear factors, then

the value of 34 + 2Ay is:
(@ 5 (b) 10 (c) 15 (d) 20
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9. Leta, Bbe the roots of the quadratic equation ax? + bx + ¢ = 0, then the roots of the equation
a(x+1)?+b(x+1)(x-2)+c(x-2) = Oare :
2a.-1 -1
@ 2a+1’23+1 o) 2 ,213
a-1" B-1 a+l B+1
1 B+1 20+3 2+3
(g S Bs d) ——,
) a-2"g-2 @ a-1" B-1
10. If a, beR distinct numbers satisfying |a—1|+|b-1|=|a|+|b| =|a+1|+|b+1|, then the
minimum value of |a - b| is :
(@ 3 M o © 1 (@ 2
11. The smallest positive integer p for which expression x? — 2px + 3p + 4is negative for atleast
one real xis :
(@ 3 ®) 4 (© 5 @6
2
12. For x eR, the expression il ol can take all real values if ¢ €:
X“+4x+3c
(@ (1,2) () [0, 1]
© (O, 1 d (-1, 0)
13. If 2 lies between the roots of the equation t2 —mt +2=0 , (m €R) then the value of
( 3|x| J’" .
is :
9+ x?2
(where [] denotes greatest integer function)
(@ o0 () 1 (© 8 (d 27
14. The number of integral roots of the equation x® - 24x7 —18y5 . 39%% +1158 = Ois :
(@ o0 (b) 2 (© 4 e
15, 1fthevaliie of e +—-= 119, then the value of [m3 —_1 | _
TT'l4 m3
(a) 11 (b) 18 , (© 24 (@) 36
. 2 _
16. If the equation ax” + 2bx+c=0and ax* + 2cx + b =0,a#0,b#c have 3 CoTthGI YL,
then their other roots are the roots of the quadratic equation:
(@) a®x(x+1)+4bc=0 () a®x(x+1) + 8bc = 0
(©) a®x(x+2)+8bc=0 () a®x(1+ 2x) + 8be = o
17. Ifcos a,- cospand ?ocsly ar; the roots o.ftl;e equation 9x3 —g9y2 _ X+1=0 o, B ve[0, xthen
Fhe radius of the circle whose centre is (Za, X cos a)and passing thr ough (2sin-1 (tan/4), 4
is:
18. For real values of x, the value of expression % .

X2+4x+2
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(a) lies between -17 and -3 (b) does not lie between -17 and -3
(© lie; betweeln 3and 17 (d) does not lie between 3 and 17
x+
19. 2 holds fi isfving:
9 e olds for all x satisfying:
(@ -2<x<lorx>4 (b) -1<x<2orx>4
() x<-lor2<x<4 (d x>-lor2<x<4
20. If x =4+ 3i (wherei =+/-1), then the value of x> — 4x2 —7x + 12 equals:
(a) -88 , (b) 48 + 36i (c) -256+12i (d) -84
-1
21. Let f(x) = x2+‘x, then the largest value of f (x) Vx e[-1, 3] is:
x“—-x+1
3 5 4
a) = 2 =
(@) 5 (b) = ©1 (GY) 3
22. In above problem, the range of f(x)Vx e[-1, 1]is:
3 5 1
a) |=1.2 12 _2 x
@15 -1 3] ©[-1.1] @ -1 1
23. If the roots of the equation + .2 are equal in magnitude but opposite in sign, then
xX+p x+q r
the product of the roots is:
2. .2 3. .2 (r*+¢%
(@ -2(p”“+9%) ®) -(p* +4q) () —~~ (d) -pq
24. If a root of the equation @ x% +byx+¢; =0 is the reciprocal of a root of the equation

25.

26.

27.

a,x% + byx+c, =0, then:

(@) (@@ —c1¢3)% = (@ by —bycy) (azhy —byey)

() (qaz —byby)? =(aby —bycz)(azhy —byey)

(©) (Bycy —bacy)? =(arby ~bycz)(aghy +bycp)

(d) (Bycy —byc)? =(ayby + Bicy) (azhy —bycy) '

If o # Bbut o.? = 50 —3and B2 = 58 3, then the equation with roots =, %is:

(a) 3x2-25x+3=0 () x?+5x-3=0

(©) x2-5x+3=0 (d) 3x2-19x+3=0

If the difference between the roots of x2 + ax + b = 0is same as that of x2 + bx + q = Oa=b,
then:

(@) a+b+4=0 (b) a+b-4=0 () a-b-4=0 (d a-b+4=0
Iftan®;; i =1, 2 3, 4are the roots of equation x4 -x3 sin2{3+x2 cos2B - xcosp—sinB =0,
then tan(6, + 6, + 63 +0,) =

(a) sinp (b) cosp (c) tanf (d) cotp
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28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

¢ 5 A "
Letq, b, ¢, d are positive real numbers such that—g o then the roots of the equation:

(@® +b2)x? + 2x(ac + bd) + (¢ + d?) = Oare:

(a) real and distinct (b) real and equal ‘
(c) imaginary (d) nothing can be said

If , Bare the roots of ax? + hx + ¢ = 0, then the equation whose roots arc 240, 2+ s
() ax® + x(4a-b)+4a-2b+c=0 (b) ax?+x(4a-b)+4a+2b+c=0

(© ax®+x(b-4a)+4a+2b+c=0 (d) ax®+x(b-4a)+4a-2b+c=0
Minimum possible number of positive root of the quadratic equation
x2-(1+M)x+A-2=0AeR:

(@) 2 (®) 0
@1 (d) can not be determined

Let a, Bbe real roots of the quadratic equation x2 +kx+ (k2 + 2k — 4) = 0, then the minimum
value of a2 + B2 is equal to :
4 16 8
(@ 12 ®) > (© o ()] 3
Polynomial P (x)=x? —ax+5 and Q(x) = 2x3 + 5x —(a - 3) when divided by x -2 have
same remainders, then ‘a’ is equal to:
(a) 10 (b) -10 (c) 20 (d) -20
If a and b are non-zero distinct roots of x2 + ax + b = 0, then the least value of x2 + ax+ bis

equal to :

< g & 29 © ‘:2 @1

Let o,B be the roots of the equaton ax?+bx+c=0. A root of the equation
a3x? +abex + ¢ =0is::

@ o+p ®) o +p © a?-p ) o2

Let a, b, c be the lengthszof the sides of a triangle (no two of them are equal) and k e R. If the
roots of the equation x“ + 2(a+ b + ¢)x + 6k(ab + bc + ¢cq) = are real, then:

2
(a)k<—§ (b)k>§ © k>1 (d)k<%

Root(s) of the equation 9x” -18]x|+5=0 belonging to the domain of definition of the
function f(x) = log(x? - x —2)is/are:

5 = 5 1 "

—, = ®) =, = =5 B
“33 3’3 Ll @
lfﬁ+cosza,ﬁ+sin2a are the roots °fx2+2bx+c=0and i a4 e

+C e

roots of x2 + 2Bx +C =0, then: Y+cos® a, y+sin® o ar
@b-B=c=C b B =c-C @ b2-B2igic_cy () ap?—p?)c-C
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38. Minimum value of | x - p|+|x -15|+|x-p-15|.If p<x<15and 0 < p <15:

39.

40.

41.

42,

43.

45.

46.

47.

48.

(a) 30 (b) 15 (c) 10 (do

If the quadratic equation 4x2 — 2x —m = O0and 4p(q- r)x2-2q(r-p)x+r(p—q)=0havea
common root such that second equation has equal roots then the value of m will be :

(@) 0 )1 (© 2 (d) 3

The range of k for which the inequality k cos? x -k cosx +1 2 0Vx (o0, ) is :

@ k> ®) k>4 © -L<kss @ 3 <kss
1+a 1+B 1+y
1-a’1-B’1-y

cubic equation 3x? —2x +5=0, then the number of negative real roots of the equation
f(x)=0is:

If

are roots of the cubic equation f(x) = Owhere a, B, y are the roots of the

@o )1 (0 2 d) 3

The sum of all integral values of A for which (A2 + A—2)x% + (A+2)x <1Vx €R, is:

(@ -1 () -3 ©0 (d -2
(@+D*+@+D?+ ¢+ D>+ 3+ _

If o, B, v, 5€ R satisfy 4

a+B+y+6

If biquadratic equation agx* + @ x3 + a;x? + azx + a4 = 0has the roots

[a+1—1} (p+l_1} (y+1—1} [8+l—1).Then the value of a, /ay is :
B Y ) a

(@) 4 (b) -4 (© 6 (d) none of these

If the complete set of value of x satisfying | x —1|+| x — 2| +| x = 3|2 6 is (~o, a] U [b, ), then
a+b=:

(@) 2 () 3 (©) 6 ) 4

If exactly one root of the quadratic equation x? —(a+1)x+ 2a = Olies in the interval 0, 3),
then the set of value ‘a’ is given by:

(@) (—e, 0)U(6, ») (b) (=, 0] U (6, )
(©) (—o0, 0] U[6, ) @ (o, 6)

The condition that the root of x> + 3px2 +3gx+r=0arein H.P. is :
(a) 2p® -3pgr+r?=0 (b) 3p® —2pgr + p% =0
() 29° -3pgr+r?=0 (d) r3 -3pgr+2¢® =0

If x is real and 4y % + 4xy + x + 6 = 0, then the complete set of values of x for which Y is real,
is:

(@) x<-2orx23 (b) x<2o0rx2>3 () x<-3orx=>2 (d -3<x<2

The solution of the equation log - (3-2x) <log gl (2x-1)is:

(a) (1/2; 1) (b) (—oo, 1)

(© @/2, 3) (d) (1, ©)-+2nm, neN
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49. If the roots o, p of the equation px? + gx + r = 0 are real a"‘l of OPPOSKCZ sig; are: P
are real coefficient), then the roots of the equation a (x —B)* +B(x — )" = ’
(a) positive (b) negative
(©) real and of opposite sign (d imagsmary 5 0
50. Leta,band c be three distinct real roots of the cubic x> + 2x“ —4x—-4=0.
1 .
If the equation x> + gx? + rx + s = Ohas roots l, %and p then the value of (g + 1 +s) is equal
a
to: )
3 ! L @ =
(@ 2 (b) s (© p 6
S1. Solution set of the inequality, 2 - log,(x? + 3x) > Ois :
@ [4 1) B[4 -3)u0 1 (© (=, -3)U(, ©) (@ (=, -HUIL, =)
52. For what least integral ‘k’is the quadratic trinomial (k - 2) x? + 8x + (k + 4) is positive for all
real values of x ?
(@ k=4 () k=5 (©) k=3 (d k=6
53. If roots of the equation (m-2)x? -(8-2m)x—(8-3m) =0 are opposite in sign, then
number of integral values(s) of mis/are :
(@ o0 (b) 1 (©) 2 (d) more than 2
2, .
54. Ifloge [log 6[ = :: ]] < 0, then complete set of value of ‘ X’ is :
X
(@ (4, -3)u (8 x) () (=0, -3) U(8 x)
(c) (8 ) (d) None of these
55. Two different real numbers a and p are the roots of the qQuadratic equation ax? + ¢ = Q with
a,c # 0 thena’ +B3 is:
@) a (b) -¢ @0 d -1
. L N 2
g ESSE n.ntegral Valie; o "I forwhich e=T0™ — (4 T (k+1) is positive for all real
value of x is:
(@1 (®) 2 (0 3 ) 4
57. If (-2 7)is the highest point on the graph of y ==2x2 _ 4ax + k, then k ifuals:
(a) 31 () 11 (©) -1 @
58. If a+b+c=0 a,b,ceQ then roots f -V/3 ‘
(b+c—a)x2+(c+a—b)x+(a+b—c)=oare: ° the equation
(a) rational (b) irrational (c) imagj
na
59. If two roots of x —ax? + bx ¢ = O are equal in magngimdryb ((_i) none of these
(@ a+bc=0 (®) a2 < . © Put opposite in sign. Then:
(c) ab=c (d)a—b+c=o
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60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

If a and B are the real roots of x2 + px + q = 0and a.#, p* are the roots of x> —rx +s = 0. Then
the equation x* — 4qx + 2g? —r = O has always (¢ # B, p # 0,p, ¢ T, s € R):

(& ~m= positive and one negative root (b) two positive roots
(c) two negative roots (d) can’t say anything
If x* + px + 1is a factor of ax® + bx + ¢, then:
(@) a®+c% =-ab () a® +¢c% =ab © a?-c2=ab ' (d)a*-c?=-ab
A B
In a AABC tan—, tan—, tang are in H.P., then the value of coté cotg is :
: 2 2 2 2 2
(@ 3 (b) 2 © 1 @ 3

Let f(x) =10—-|x - 10| Vx €[-9, 9], if M and m be the maximum and minimum value of f(x)
respectively, then :

(@ M+m=0 ) 2M+m=-9 () 2M+m=7 @M+m=7
Solution of the quadratic equation (3| x|-3)* =| x|+ 7 , which belongs to the domain of the

function y =+/(x-4)x is :

1 1 1 1
(@) +=, +2 =8 P d) -=, 8
9 (b 9 (©) -2 9 (d) 5
Number of real solutions of the equation x? + 3| x|+ 2 = 0is :
(@ o0 () 1 () 2 (@ 4
If the roots of equation x2 —bx + ¢ = 0 be two consecutive integers, then b% — 4¢ =
(a) 3 (b) -2 (© 1 @ 2
2
If x is real, then maximum value of 3x_2+9x_+1_7 is :
3x“+9x+7
17 1
b) 1 c) — d) =
(a) 41 (b) (© 7 (d) i
2
If—u&l <6, x eRthen:
2x+3
(a) xe(—oq —%)U(ll,w) (b) x €(-0, —1) U (11, )
(©) x e(-g,—lj (d) x e(—w, —é)u (-1, 11)
2 2
-2,
If x is real, then range of :73”; T is :
2 3 19
{2 B—12 (© (a0, ) dR- _}
@ R {5} ® {7} (@ {5
X+2

Let A denotes the set of values of x for which < 0and B denotes the set of values of x for

x -
which x2 —ax —4 < 0. If B is the subset of A, then a CAN NOT take the integral value :
(a) 0 () 1 () 2 (d)3
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71. If the quadratic polynomial P(x) =(p - 3)x? - 2px + 3p — 6 ranges from [0, o) for every x €R,
then the value of p can be :
(@ 3 ) 4 (© 6 @7
72. If graph of the quadratic y = ax? + bx + c is given below :
y
/ °\
then :
(@ a<0b>0c>0 () a<0, b>0c<0
() a<0,b<0,c>0 (da<0b<0c<0
73. If quadratic equation ax? + bx + ¢ = 0 does not have real roots, then which of the following
may be false : ,
(@) a(a-b+c)>0 ) cla-b+c)>0
(© ba-b+c)>0 (d (@+b+c)(a-b+c)>0
74. Minimum value of y = x? —=3x+ 5, x €[4, 1]is :
(@ 3 ® 3 © 0 @ 9
-75. If 3x? -17x+10=0and x? - 5x + m = 0 has a common root, then sum of all possible real
values of ‘m’is :
26 29 26
a) 0 () — (© = d) =
(@) 9 9 (d) 3
76. For real numbers x and y, if x? + xy —y 2 +2x-y +1=0, then:
(a) ycannotbe between0 andg (b) y can not be between S and B
5 5
8
(c) y can not be between .- and 0 (d) y can not be between _l6 and 0
5
77. If 3x* - 6x® + kx? - 8x ~12is divisible by x - 3, then it is also divisible by :
(a) 3x* -4 () 3x% +4
(© 3x%+x (d) 3x2% -x
78. The complete set of values of aso that equation sin* x + asin? x + 4 = 0 has a lenibonsledl
root is :
(@) (x, -5] (b) (~w0, 4] U[4, w)
(©) (=, -4 (d) [4, )
: 3
79. Let rst be the roots of the equation 3, @x? + b+ ¢ < % ek e

(rs)? + (st)? + (rt)? =b® —kac, then k =
@ o ©3 @ 4
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80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

If the roots (z)f the cubic x3 + ax? + bx + ¢ = Oare three consecutive positive integers, then the

value of -2 — =
b+1
(@) 1 ®) 2 © 3 @ 4

Let ‘k’ be a real number. The minimum number of distinct real roots possible of the equation
GBx? +ke+3)(x2 + kx-1)=0is:

@ o ®) 2 © 3 d) 4
3
If r and s are variables satisfying the equation . + l The value of (f) is equal to :
r+s r s s
ke ®) -1
(03 (d) not possible to determine

Let f(x)=x2%+ax+b. If the maximum and the minimum values of f(x) are 3 and 2
respectively for 0 < x < 2, then the possible ordered pair of (a, b) is :

(@ (-2, 3) () (-3/2, 2) © (=52, 3) @ (=52, 2)
The roots of the equation | x? — x — 6|= x + 2 are given by :
(a) _2) 2: 4 (b) O; 1) 4 (C) _2) 1) 4 (d) 0) 2, 4

If a, b, c be the sides of AABC and equations ax? +bx+c=0and 5x% +12x+13 =0have a
common root, then ZC is :

(a) 60° (b) 90° (c) 120° (d) 45°

If o, B and y are three real roots of the equation x3 —6x2 + 5x—1=0, then the value of
ot +B4 +ytis:

(a) 250 (b) 650 (c) 150 (d) 950

If one of the roots of the equation 2x2 —6x+k=0is & k)

, then the value of o and k are :

(a)(l=3,k=8 (b)(l=%,k=l7 (€ a=-3 k=-17 (d)(l=3,k=17
Let x; and X, be the real roots of the equation x2 —(k-2)x + (k2 + 3k +5) = 0, then the
maximum value of x + x3is:
50
() 19 () 38 Q=5 (d) non-existent

The complete set of values of ‘a’ for which the inequality (a-1) x2-(a+1)x+(a-1)20is
true for all x > 2.

@ (; 1] ®) (=0, 1) © (-oo. %] @ E ooj

If a, p be the roots of 4x2 -17x+A =0, L eR such that 1 <a <2 and 2 <B <3, then the
number of integral values of A is :

(@) 1 () 2 (© 3 (d) 4
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91. Assume that pis a real number. In order of 3/x + 3p +1 -¥x =1to have real solutions, it is
necessary that:
(@) p21/4 ®) p2-1/4 © p2Y3 G pe-Hd
92. If a, B are the roots of the quadratic equation
x2 _(3+ gVlogz3 _3\/'°332)x_2(31°832 —2l0823y) _ 0 then the value of a?+oB+p% is
equal to :
@ 3 M) 5 © 7 (@ 11
93. The minimum value of f(x, y)=x?-4x+y?+6y when x and y are subjected to the
restn'ctionsOSxSlandOSy <1l is:
(@) -1 (b) -2 (c) -3 (d -5
94. The expression ax? + 2bx + ¢, where ‘d’ is non-zero real number, has same sign as that of ‘a’
for every real value of x, then roots of quadratic equationax? + (b—c) x—2b—c—a = 0, are:
(a) real and equal (b) real and unequal
(c) non-real having positive real part (d) non-real having negative real part
95. Leta, bandcbetherootsofx3 —x+1 = 0, then the :'alueof( 1 + 1 + d )equals to:
a+l b+1 c+1
(@1 by ~1 (© 2 (d -2
96. The number of integral values of k for which the inequality
x% —2(4k -1) x +15k? - 2k -7 > O holds for all x € R s :
@ 2 ()3 (©) 4 (d) infinite
97. The number of integral values which can be taken by the expression,
3
flx) = il forx eR,is:
(x-1) (x?-x+1)
(a) 1 (b) 2 (© 3 (d) infinite
2
98. The complete set of values of m for which the inequality X=X~ 2 > ~1is satisfied Vx e R
X“+mx+4 ’
is :
(@) m=0 () -1<m<1 (© -2<m<2 d -4<m<4
99. The complete set of values of a for which the roots of the equation x? — 2la+1|x+1=0are
real is given by :
(@) (—0,—2] V[0, ) (b) (~o, ~1] [0, )
(©) (—o0, —1]U[], ) (d) (~0, 2] U[1, )
100. The quadratic polynomials defined on real coefficients

P(x) =ax* + 2byx+p, Qx) =apx® + 2byx +¢3 - P(x) and Q(x) both take positive values
Vx eR.If f(x) = a1a2x2 +bybyx + ¢y ¢y, then :

(a) f(x)<0VxeR

(b) f(x)>0VxeR
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101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

(©) f(x)takes both positive and negative values

(d) Nothing can be said about f(x)

If the equation x 241 4+3cos (ax + b) = 2x has a solution then a possible value of (a+b)
equals

& z . &
(@ 2 (b) 5 © s (d) =

Let o, Bbe the roots of x? —4x + A = 0and Y, 8be the roots of x2 —=36x + B =0.1f a, B, 7, 8form
an increasing G.P. and A® = B then the value of ‘t’ equals

(a) 4 ®) 5 () 6 @ 8
How many roots does the following equation possess 3% (| 2—|x[) =1 ?
(@ 2 () 3 (© 4 (d 6

If coto equals the integral solution of inequality 4x2 —16x + 15 < 0 and sin B equals to the
slope of the bisector of the first quadrant, then sin (a + B) sin (o — ) is equal to :

S . 2
@ -2 ®) -2 @ % 3

Consider the functions f; (x) = x and f,(x) = 2+log, x, x > 0, where e is the base of natural
logarithm. The graphs of the functions intersect :

(a) once in (0, 1) and never in (1, ) (b) once in (0, 1) and once in (e 2, ©)
(¢) oncein (0, 1) and once in (e, e?) (d) more than twice in (0, «)
The sum of all the real roots of equation "
x*-3x% -2x%-3x+1=0is:
(@ 1 (b) 2 (© 3 d 4
Ifa, B (o <P) are the real roots of the equation x% —(k+4)x+k*-12 = Osuch that 4 ¢ (a, B)
; then the number of integral values of k equal to :
(@ 4 ()5 (©) 6 @ 7
Let a, B be real roots of the quadratic equation x? + kx + (k? + 2k — 4) = 0, then the maximum
value of (a? +B?) is equal to :

@ 9 (b) 10 (© 11 @ 12
Let f(x) =a* —xIna, a>1. Then the complete set of real values of x for which f'(x) > Ois :
(@) (1, ) (b) (-1, ) (©) (0, ) d 1
a c
Ifa b and c are the roots of the equation x3+2x2+1= O find|b ¢ al
c ab
(a) 8 (b) -8 (©o0 @ 2

Let a,p are the two real roots of equation x2+px+q=0p, q €R, g # 0. If the quadratic

equation g(x) = 0 has two roots a + l,B +-[1§ such that sum of roots is equal to product of
a

roots, then the complete range of q is :
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1 1 1 (d) (—oo, lJ U (3,0)
@bﬂ @@ﬂ wbﬂ 3
112. If the equation In (x? + 5x) —In(x + a+ 3) = Ohas exactly one solution for x, then number of
integers in the range of a is :
@ 4 ®) 5 © 6 @7
113. Let f(x)=x2%+ iz G2 2, then minimum value of f(x)is :
X X
(@ -2 () -8 (©) -9 (@) -12
114. If x% + bx + bis a factor of x3 + 2x2 + 2x +c(c # 0), then b —cis :
(@ 2 ) -1 @0 (d -2
115. Ifroots of x® + 2x2 +1 = Oare o, B and y, then the value of (a)* + (By)® + (op)’, is :
(@ -11 ®) 3 (© 0 (d -2
116. How many roots does the following equation possess 3%/ (|2 | x|[) =1?
(@) 2 () 3 (© 4 6
117. The sum of all the real roots of equation x* - 3x® —-2x? -3x+1=0is :
@1 (b) 2 (c) 3 @ 4
118. If o and P are the roots of the quadratic equation 4x2 +2x-1=0 then the value of
i (a” +BM)is:
r=1
(a) 2 (b) 3 (c) 6 @@o
119. The number of value(s) of x satisfying the equation (2011)* + (2012)* + (2013)* — (2014)*
=0Qis/are:
(a) exactly 2 (b) exactly 1 (c) morethanone  (d) 0
120. Ifo,B (o <p)are the real roots of the equation x2 — (k + 4) x + k2 —12 = Osuch that 4 ¢(a, B);
then the number of integral values of k equals to :
(a) 4 () 5 () 6 d) 7
121. Let a,Bbe real roots of the quadratic equation x2 + kx + (k% + 2k — 4) = 0, then the maximum
value of (a2 +p?)is equal to :
(@ 9 - (b) 10 (© 1 @ 12
122. The exhaustive set of values of a for which inequation (q - Dx? ~(a+ Dx+a-1>0is true
Vx22
7 3
@ (-,1) L [3’ 00) © [77" °°) (d) None of these
123. If the equation x2+ax+12=0,x% +bx +15 =0and x2 o

)x + 36 = 0hav
positive root, then b —2a is equal to. € a common

@ N e (d) 22
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124. The equation e*i"* —¢=SiNX _ 4 _ g pag
(a) infinite number of real roots (b) no real root
(c) exactly one real root (d) exactly four real roots
125. The difference between the maximum and minimum value of the function
f(x) =3sin* x - cos® xis :
3 5
a) = 2
(@) > (b) = () 3 (d 4
126. If a,p are the roots of x% —=3x+ 1 =0 (A €R) and a <1 <p, then the true set of values of 7.

127.

128.

129.

130.

131.

132.

133.

134.

equals :

(a) A 6(2,%] (b) A e(—oo,%] © re(2,) d) 7. e(—,2)

If 2x2+5x+7=0 and ax? +bx+ c=0 have at least one root common such that
a;bjc e {1, 2500 ,100}, then the difference between the maximum and minimum values of
a+b+cis:

(a) 196 (b) 284 (c) 182 @ 126

Two particles, A and B, are in motion in the xy-plane. Their co-ordinates at each instant of
time t(t > 0) are given by x4 =t, y, =2t, xg =1—t and yg =t. The minimum distance
between particles A and B is :

1 2
= b) — }_
(a) < (b) J— (©1 @ V3

If a # 0 and the equanonax2+bx+c=0has two roots o and B such that @ < -3 and B > 2,

which of the following is always true ?

(a) ala+|b|+c)>0 (b) a(a+|b|+c) <0
(¢) 9a-3b+c>0 (d) (9a-3b+c)(4a+2b+c)<0
The number of negative real roots of the equation (x? + 5x)? - 24 = 2(x2 + 5x) is :
(a) 4 (b) 3 (c) 2 @1
The number of real values of x satisfying the equation 3| x - 2|+|1 - 5x|+ 4|3x + 1|=13is:
(@1 (b) 4 (© 2 d 3
If 10g o5y SiNX 22and 0 < x < 3n then sin x lies in the interval
_ J5-1 1
(a) [ng 1,1] (b) [0 — (© [5,1] (d) none of these

Let f(x) = x? + bx + ¢, minimum value of f(x) is -5, then absolute value of the difference of
the roots of f(x)is:

(@ 5 (b) V20
(©) J15 (d) Can’t be determined

Sum of all the solutions of the equation | x — 3|+|x + 5|=7x, is :
6 8 58 8
= (b) = bl d) =
i 7 7 (© 63 @ 45
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135. Let f(x)=x2 + iz —6x _6 + 2, then minimum value of f(x)is:
X X
(@) -2 b) -8 © -9 (d)1 % -
136. Ifa+b+c=1a?+b%+c®=9anda® +b% &c® _._Lthenthevalueof—&w‘g*'zis :
@ g M) 5 © 6 @1
137. If roots of x® + 2x% + 1= Oare a,pand y, then the value of (oB)° + ®By)® + (o), is:
(@ -11 (b) 3 (© 0 (d) -2
138. If x% + bx + b is a factor of x® + 2x2 + 2x + ¢ (c # 0), then b —c s :
(@ 2 (b) -1 (0 (d) -2
139. The graph of quadratic polynomical f(x) = ax® + bx + ¢ is shown below
A
/ -1 1 B\
(a) EIB—aI<—2 ) f(x)>0Vx>p () ac>0 @ <1
a
2 —
140. If f(x) = x—zﬂ, then complete solution of 0 < f(x) <1, is :
x“+3x+4
(@) (o0, ) (b) (0,x) (©) (-=,0) (@ (0,1) U (2 ®)
141. If a,B,yare the roots of the equation x3+2x2—x+1= 0, then value of 2-a)2-B)(2- Y)
' C+a)2+B)2+7y)
is:
(@ 5 (b) -5 (0) 10 @ 2
3
. ts of th drati ion x?2 ” .
142. If o and f are roots o : € quadratic equation x“ + 4x + 3 = Q, then the equation whose roots
are 2o. + Band o + 2B is :
2 2
-12x+35=0 (b) x“+12x-33= A
(@) x x+35= (b) x —33 03(c)x 12x-33=0 (d) x2+12x+ 3520
143. If b, c are real distinct numbers such thata® + b3 4¢3 — 3abc, then the quadrati .
ax? + bx +c =0has ’ AR E Ao
(a) Real roots . (b) At least one negative root
(c) Both roots are negative (d) e ;
; on real roots
144. If the equation x2+ax+12=0,x2 +bx+15= 2
Oand x“ + (a+b) x + 36 = Ohave a common

positive root, then b —2a is equal to.
(a) -6 (b) 22
)6, () -22
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145.

146.

147.

148.

149.

150.

151.

152.

153.

Consider the equation x* —ax? + bx —¢ = 0, where a,b, ¢ are rational number, a # 1. It is

. . a+1
given that x;, x, and x; x, are the real roots of the equation. Then x; x, [b—+zj =

@1 (b) 2 (© 3 (d) 4
The exhaustive set of values of a for which inequation (a -1)x? - (a+1)x +a~-12 Ois true
Vx22.

@ (-»,1) (b) E,wj ©) B,oo] (d) None of these

The number of real solutions of the equation
x?-3|x|+2=0

(a) 2 (b) 4 @1 (@3
The equation e¥"* —¢~5"X _4 = O has

(a) infinite number of real roots (b) no real root

(c) exactly one real root (d) exactly four real roots

If a, B are the roots of the quadratic equation x2 — 2(1 - sin 26) x — 2c0s? 20 =0, (6 € R) then
the minimum value of (a2 + p2) is equal to :

(a) -4 (b) 8 () 0 2

If the equation |sin x|2+|sin x|+ b =0 has two distinct roots in [0, n]; then the number of
integers in the range of b is equals to :

@@ o 1 . (© 2 @3

If a # 0 and the equation ax? + bx + ¢ = 0 has two roots o and B such that o. < -3 and B>2.
Which of the following is always true ?

(a) a(a+|b|+¢)>0 (b) a(a+|b|+¢) <0
(¢c) 9a-3b+c>0 (d) (9a-3b+c)(4a+2b+c)<0

If o,p are the roots of the quadratic equation x?+px+q=0and y,5 are the roots of
x2 + px—r =0then (a —y)(a -8)is equal to :

(@) g+r ® g-r (© -(g+r) ) -(p+q+1)
Complete set of solution of log; /3 (252 - 4%) > -2is:

(@ (-=,2) (b) (~o,2++/13) (©) (2,) (d) None of these
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| Answers |

1| 20©@| 8/@| 4®| 5/@/| 6/ 7{®)| 8| 9 (@| 104 (d)
11 (O | 12J (© | 18] (@) | 144 (@) | 15] (@) | 16{()| 17/ (>)| 18{(®) [ 19 (| 20, (@)
21, (b) | 22 (d) | 28] (0) | 244 (a) | 25, () | 26/()| 27{(d)| 28.(c)| 29, (D] 30, (O
31.(d)| 32/ (d) | 38, (c) | 34) (d) | 35/ (a) | 36.(c)| 37.(b)| 38, (b)| 394 (c) 40/ ©
41, (b) | 42) (b) | 48] () | 44{ (@) | 45] (®) | 46, ()| 47{(a)| 48 (a) [ 49, ()| 50, ()
51,/ (b) | 52{ (b) | 53, (a) | 544 (a) | 55, (c) | 56.(b)| 57.(c)| 58, (a) | 59.(c)| 60. (a)
61, (c) | 62, (a) | 63. (a) | 64, (c) | 65 (a) | 66.(c)| 67.(a)| 68, (d)| 69 (b)| 70, (d)
71/ © | 72{ © | 73] © | 74/ @ | 75{ © | 76{©| 77{(>)| 78/ ()| 79 ()| 80, () |
81 ()| 82) 2) | 83) @) | 84) @ | 85) v | 86| 87)@)| 88/ (>) | 89@| 90| ®) |
91, () | 92 (© | 98] © | 94/ ) | 95, (@ [ 96{®) | 97/ b) | 98, (a) | 99 (@) | 100] (b)
101 (@) | 102/ () (108] (©) [104) ©) 105/ (9 (106, (@) | 107, (<) 108, (@) 109 () | 110 (@
111 () | 112) ®) [118] © 124{ © [115] ®) [116. () | 127, () 118, () 119 (b) | 120/ (d)
121) (@) | 122] ®) [128] (© 124] ®) [125] @ [126/(d)| 127 () (128, (b) [129] &) | 130, (b) |
131) (0 | 132) (&) (133 ) [134] (b) [135] (©) [136.(d) | 187, () [138, () 139 (a) | 140) ()
141) &) | 142] (@ [143] @ [144] © [145] @) (146, (b) | 147 (b) 148 () 149 ()| 150] (©

151. (b) | 152, (c) (153, (a)
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¥ Exercise-2 : One of More than One Answier Is/are Correct

1.

3'

9.

2x -1
2x% +3x% + x

3 3 1 1 1
.. w2 s d)|—=,2
(a)( 0, 2] (b)( 5’ 2) (c)[ 2,0] ()(2 J

If kx? —4x + 3k + 1 > 0 for atleast one x > 0, then if k € S, then S contains:

Let S is the set of all real x such that is positive, then S contains :

@ (1, ©) (®) (0, @) © (-1, @) ) ("%' °°)

The equation | x? - x - 6| = x + 2 has:

(a) two positive roots (b) two real roots

(c) three real roots (d) four real roots

If the roots of the equation x? —~ax —b = 0 (a, b € R)are both lying between —~2and 2, then :
(a) |a|<2—% (b)|a|>2—%

© |al<4 (d)|a|>%—2

Consider the equation in real number x and a real parameter A, |x -1|-|x - 2|+|x-4| =
Then for A > 1, the number of solutions, the equation can have is/are :

(@1 (b) 2 (©) 3 @) 4
If a and b are two distinct non-zero real numbers such thata -b = % = % - l, then :
(@ a>0 (b)a<0 () b<O db>0

Let f(x) = ax? +bx+¢, a>0and f(2-x) = f(2+ x)Vx €R and f(x) = 0 has 2 distinct real
roots, then which of the following is true ?

(a) Atleast one root must be positive

M) £(2) < f(0) > f(1)

(c) Minimum value of f(x) is negative

(d) Vertex of graph of y = f(x) lies in 3rd quadrat

In the above problem, if roots of equation f(x) = 0 are non-real complex, then which of the
following is false ?

@) f(x)= sin% must have 2 solutions

(b) 4a-2b+c<0

(c) Iflog ) f(3)is not defined, then f(x) 21V x eR

(d) All g, b, c are positive

If exactly two integers lie between the roots of equation x* +ax-1=0. Then integral
value(s) of ‘d’ is/are :

fa) -1 ®) -2 (© 1 ) 2
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10. If the minimum value of the quadratic expression y = ax? + bx + ¢ is negative attained at
negative value of x, then :
(@ a>0 () b>0 (© c>0 (dD>0
(where D is discriminant)
11. The quadratic expression ax? + bx + ¢ > 0 V x € R, then:
(@) 13a-5b+2c>0 (b) 13a-b+2c>0
() c>0,D<0 (d a+c>b,D<0
(where D is discriminant)
12. The possible positive integral value of ‘k’ for which 5x2 — 2kx + 1 < O has exactly one integral
solution may be divisible by :
(@) 2 () 3 (© 5 7
13. Ifthe equation x? + px + q = 0, the coefficient of x was incorrectly written as 17 instead of 13,
Then roots were found to be -2 and —15. The correct roots are :
(a) -1 (b) -3 (c) -5 (d) -10
14. Ifx*>-3x+2>0and x? -3x -4 <0, then :
(@) |x|<2 (b) 2<x<4 (© -1<x<1 d2<x<4
15. If 5% +(2V3)% -169 < 0is true for x lying in the interval :
(@) (-, 2) (b) (0, 2] (©) (2, o) d (0 4
16. Let f(x)=x2+ax+b and g(x)=x%+cx+d be two quadratic polynomials with real
coefficients and satisfy ac = 2(b + d). Then which of the following is (are) correct?
(a) Exactly one of either f(x) = 0or g (x) = 0 must have real roots.
(b) Atleast one of either f(x) = 0or g (x) = 0 must have real roots.
(c) Both f(x) =0and g (x) = 0 must have real roots.
(d) Both f(x) = 0and g (x) = 0 must have imaginary roots.
: 1 1 T
17. The expression «/;+ = + \/x—ZJx——l simplifies to :
(a)—i—if1<x<2 (b)—z-if1<x<2
3-x 2-x
2/x-1. 2Nx -1,
© =2 if x > 2 (d) e Bxse?d
18. If all values of x which satisfies the inequality log /3 (x? 4+ 2px + p? +1) > Oalso satisfy the
inequality kx? + kx —k? <0 for all real values of k, then all possible values of p lies in the
interval :
@ [-1, 1] () [0, 1] © 10,2 (d) [-2, 0]
19. Which of the following statement(s) is/are correct?

(a) The number of quadratic equations having real roots which remain unchanged even after
squaring their roots is 3.
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20.

21.

22.

23.

24,

25‘

26.

27.

(b) The number of solutions of the equation tan 20 + tan 30 = 0, in the interval [0, n] is equal
to 6.

2 3
2  128x5 X3 - equals 24.
Xg X% 4X1 X3

(d) The locus of the mid-points of chords of the circle x* + y % —=2x -6y -1 =0, which are
passing through origin is x? + y2 - x -3y =0,

If (a, 0) is a point on a diameter inside the circle x2 + y2 =4 Then x? —4x -a* =0has:

(c) For Xy, x5, x3 >0, the minimum value of

(a) Exactly one real root in (-1, 0] (b) Exactly one real root in [2, 5]

(c) Distinct roots greater than -1 (d) Distinct roots less than 5

Let x? - px + q =0wherep eR, q €R, pq # Ohave the roots a, psuch that a + 23 = 0, then:
(a) 2p®+q=0 () 2q*+p=0 (©) q<0 d)q>0

If abc are rational numbers (a>b>c>0) and quadratic equation
(a+b—-2c)x? + (b +c—2a)x + (c +a-2b) = Ohas a root in the interval (=1, 0) then which of
the following statement(s) is/are correct ?

(@) a+c<2b

(b) both roots are rational

(©) ax? + 2bx + ¢ = 0 have both roots negative

(d) cx? + 2bx + a = 0 have both roots negative

For the quadratic polynomial f(x) = 4x? - 8ax + q, the statements(s) which hold good is/are:
(a) There is only one integral ‘a’ for which f(x) is non-negative V x e R

(b) For a < 0, the number zero lies between the zeroes of the polynomial

(c) f(x)=0has two distinct solutions in (0, 1) for a e(;, ;)

(d) The minimum value of f(x) for minimum value of a for which f(x) is non-negative
VxeRis0

Given q, b, c are three distinct real numbers satisfying the inequality a - 2b + 4¢ > 0 and the

equation ax? + bx + ¢ = Ohas no real roots. Then the possible value(s) of Sa+2b+e
a+3b+9c¢

(@) 2 (b) -1 (©) 3 d) V2

Let f(x) = x —4x +c V x € R, where c is a real constant, then which of the following is/are

true ?

is/are:

@) f(0)>fQ)> f(2) (b) f(2)> f(3) > f(4)

(©) f()<f@<f(-1) (d) f(0)=f(4) > f(3)

If 0 <a <b <c and the roots o, of the equation ax? + bx + ¢ = 0 are imaginary, then :
(a) |a|=|p| (b) [a|>1 (c) [pl<1 (d) |a|=1

If x satisfies|x —1|+|x - 2|+|x -3|> 6, then :
(a) x e(~»,1) (b) x e(~m,0) (c) x e(4 o) (d) (2, )
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28. Ifboth roots of the quadratic equation ax? + x + b —a = Oare non real and b > -1, then which
of the following is/are correct?
(@ a>o0 () a<b (©) 3a>2+4b (d) 3a<2+4b
29. If a, b are two numbers such that a® + b2 =7 and a® + b® =10, then :
(2) The greatest value of |a + b|= 5 (b) The greatest value of (a +b) is 4
(c) The least value of (a + b) is 1 (d) The least value of |a + b|is 1
30. The number of non-negative integral ordered pair(s) (x, y) for which (xy -7)2=x2+ y?
holds is greater than or equal to :
(@ 1 M) 2 (© 3 d 4
31. Ifa, B, y and Sare the roots of the equation x* — bx — 3 = 0; then an equation whose roots are
a+5[i+y’ a+ﬁ+8’ a+BZ+8and [i+02/2+<‘5is ;
@ 3x* +bx+1=0 () 3x* -bx+1=0
(© 3x*+bx3-1=0 (d) 3x* -bx®-1=0
32. The value of k for which both roots of the equation 4x? - 2x + k = O are completely in (-1,1)
may be equal to : '
(@ -1 ®o () 2 (d) -3
33. If a,b,c R, then for which of the following graphs of the quadratic polynomial
¥y =ax?-2bx +¢ (a # 0) ; the product (abc) is negative ?
y y y y
N A e e fe
(a) (b) (© X () %
34. If the equation ax? + bx +c¢ = 0; a,b,c €R and a # 0 has no real roots then which of the
following is/are always correct ?
(@ (@a+b+c)l@a-b+c)>0 (b) (a+b+c)(a—2b+4c)>0
(©) (a-b+c)(4a-2b+c)>0 (d) d(b2-4ac)>0
35. If a and B are the roots of the equation ax? + bx + ¢ = 3a,b,c e R;a # Othen which is (are)
correct : ,
2, g2 _b"-2ac 1.1 b*-24
(@) a“+p*= 2 (b)F+B-2=\c2
3
© 0Li3+ﬁl3=ab‘:c3b @ aﬁ(a+B)=:Tb2C
36. The equation cos® x —sinx+A =0, x e (0, ™/2) has roots then value(s) of A can be equal to:
(@ 0 (b) -1 (c) 172 @ 1
37. If the equation In(x? + 5x) -~ In(x + a + 3) = 0 has exact]

Y one solution for x, then possible
integral value of a is :

(a) -3 (®) -1 © 0 ©
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38. The number of non-negative integral ordered pair(s) (x,y) for which (xy -7)% = x% + y2
holds is greater than or equal to :

@ 1 (b) 2 (© 3 (@) 4
39. Ifa <0, then the value of x satisfying x? - 2a| x —a|-3a? = Ois/are
(a) a(1-+2) ®) a1 ++2) (© a(-1-6) (d) a(-1++/6)
40. If0<a<b <cand the roots a,p of the equation ax? + bx + ¢ = 0 are imaginary, then
(@ |a|=(p| ®) |a|>1 () [Bl<1 d |al=1
41. If x satisfies | x —1|+|x — 2| +| x — 3| > 6, then
(@) x e(-x,1) (b) x & (—o0,0) (©) x e(4,») (d) (2,)
42. The value of k for which both roots of the equation 4x? — 2x + k = O are completely in (-1, 1),
may be equal to :
(@ -1 (b) 0 (©) 2 (d -3

43. Leto,B,y,8are roots of x* —12x3 + Ax2 - 54x+14=0
Ifa+B=v+3§ then
(@ A=45 (b) A=-45

(© Ii’on2+[32<1(2+82thenﬂ3=Z (d) Ifa2+[52<72+82=>&@=2
¥ 2 Yo 7

3 2 3 32 3 2 _
44. 1| 2 ,a -3 ; b ,b 3; c ’c 3 lie
a-1 a-1 b-1 b-1 c-1 c-1
on L:Ix + my + n = 0; where a, b, ¢ are real numbers different from 1; then

@) a+b+c=—? ) abc=’";‘"

© ab+bC+C¢1=-rlE (d) abc-(ab+bc+ca)+3(a+b+c)=0

BT W, 3

(a, ¢, d) '2.| (a,b,d) 3- (@09 | 4 (a,c,d) 5./ (a,bc,d)| 6. (b, cﬂ
(a,b,0) | @b | 9 @O |10 @bd) [ 1 @bed) |12 @9
(b, d) 4 (c,d) 1§ (a, b) @ﬁ ® | 172 ®,c) |18. (ab,0 :
(a,b,d) | 20. (abcd)| 2L| (20 |22 (abcd)| 28, (a,b,d) |24  (a,cd) |
@cd |26] (b 7. ©,0 v '~ (a, b) w (a,b,d) | 80.(a,b,c, d)
() 82.| (@b +| (¢ d) |84s| (a,b,d) | 88, (ab,d) |86, (a0
®, ¢, d) (a,b,c,d) || (a, d) 0., 4 (b,c) |42 (ab)
(8 (e d) [
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@ Exercise-3 : Comprehension Type Problems

Paragraph for Question Nos. 1 to 2
Let f(x)=ax? +bx+c, a0, such that f(-1-x)=f(-1+x)Vx €R. Also given that
f(x) = O has no real roots and 4a+ b > 0.

1. Leta=4a-2b+c, B=9a+3b+c y = 9a - 3b + ¢, then which of the following is correct ?

(@ B<a<y M) y<a<p (© a<y<p (d a<B<y
2. Letp=b-4a, q=2a+b, then pqis: ' '
(a) negative (b) positive (© 0 (d) nothing can be said

Paragraph for Question Nos. 3 to 4

If o, B are the roots of equation (k + 1) x2 — (20k + 14) x + 91k + 40 = 0;(a <B)k > O, then
answer the following questions.

3. The smaller root (a) lie in the interval :

@ 4 7 ®) (7, 10) (©) (10, 13) (d) None of these
4. The larger root (B) lie in the interval :
@ 4 7) (b) (7, 10) (c) (10, 13) (d) None of these

Paragraph for Question Nos. 5 to 7

Let f(x)=x%+bx+cVxeR, (b ce R)attains its least value at x = -1 and the graph of f(x)
cuts y-axisat y = 2.

5. The least value of f(x)Vx eR s :

{a) = ()0 © 1 (d) 3/2
6. The value of f(-2)+ f(0)+ f(1) =

(@) 3 (b) 5 (© 7 @ 9
7. If f(x) = a has two distinct real roots, then complete set of values of q is :

(@) (1, =) () (-2, -1) (© (0, 1) @ @, 2)

Paragraph for Question Nos. § to 9
Consider the equation log3 x - 4log, x —m

2
—2m-13=0,m e R. Let the real roots of the
equation be x;, x; such that x; < x,,.

8. The set of all values of m for which the equation has real roots is :

(@) (-, 0) () (0, ) © [1, ) (d) (-, o)
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9. The sum of maximum value of x; and minimum value of x, is :

5

257

:ﬂwm* . - . —
e Paﬂg"lph for Question Nos. 10 to11 o

—2x® - 3x2 + 4x -1 = Ohas four distinct real roots X;, X3, X3, X4 such that
M < X4 and product of two roots is unity, then :

10. x3x5 + X X3 + XoX4 + X3X4 =

@ 0 () 1 © 5 @ -1
11. xg‘ +x:43 =
2
@ 250 b) -4 2545 @ 18

hmgﬁph for Question Nos. 12 to 14

fp:) be a polynomial of degree 5 with leading coefficient unity, such that
=5, f(2 =4, f(3) =3, f(4) =2and f(5) =1, then:

12. f(6)isequalto:

(a) 120 (b) -120 @0 d 6
13. Sum of the roots of f(x)is equal to :

(a) 15 (b) -15 (©) 21 (d) can’t be determine
14. Product of the roots of f(x)is equal to :

(a) 120 (b) -120 (c) 114 d) -114

: 2 g 2 2
15. The value of(%) +(5) +(§) =

(@1 (b) %
(c) 2cos6 (d) %(sin6+ cos 0 + sin 6 cos 0)

16. Number of values of 8 in [0, 2x] for which at least two roots are equal, is :
(a) 2 (b) 3 (© 4 s
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17.

18.

19.

20.

21.

Paragraph for Question Nos. 17 to 18
Let P (x) be a quadratic polynomial with real coefficients such that for all real x the relation
2(1+P(x)) =P(x -1) + P(x + 1) holds.
If P(0) =8and P(2) = 32then :

The sum of all the coefficient of P(x)is:

(a) 20 (b) 19 © 17 (d) 15
If the range of P (x) is [m, ), then the value of mis :

(@) -12 ®) 15 () -17 (d) -5

Paragraph for Question Nos. 19 to 21

Lett be a real number satisfying 2t —9¢t2 + 30~ = Owhere t =x+—1-and 7.€R.
¥

If the above cubic has three real and distinct solutions for x then exhaustive set of value of 7.be

(@ 3<A<10 (b) 3<1<30 (© =10 (d) None of these

If the cubic has exactly two real and distinct solutions for x then exhaustive set of values of 7.
be :

(@) X e(~-»,3)u(30,x) () % € (—0,—22) U(10,») U{3}

(c) 2 e{3,30} (d) None of these

If the cubic has four real and distinct solutions for x then exhaustive set of values of 7. be :
(a) A €(3,10) (b) » e{3,10}

(©) A e(-»,-22)uU(10,x) (d) None of these

Paragraph for Question Nos. 22 to 23

Consider a quadratic expression f(x) = te? —(2t -1)x + (5 — 1)

If f(x) can take both positive and negative values then t must lie in the interval

22.
-11 -1 1 -11
(a) (T’ZJ (b) (—w: 7JU(;,°°] (© (;,;)—{0} (d) (-4,4)
23. If f(x) is non-negative V x > O thent lies in the interval
11 1 ) [;1 1 1
(a) [g,ﬂ ®) [4’°° © 15 ,4] G) [g,wJ
e i | Answers | B S A

3.|(a) 4.|(c) 5./ () 6
13.((a)| 14.|(c)| 15.{(b)| 16

(d) 7./(a)| 8.

@ 9.@| 10.M
@) 17./®) | 18,/ | 19. @) 20. )
23.| (@) | : e .
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g Exercise-4 : Matching Type Problems z \h

1.
! =
; (A) | The least positive integer x, for which . is| (P) 4
2x% +3x%+ x 3

positive, is equal to
((B) | If the quadratic equation Q) 1
3x® +2(a® + 1) x+(a®-3a+2) =0

possess roots of opposite sign then a can be equal to

'(C) | The roots of the equation (R) 6
‘ Vx+3-4avx-1 +Ux+8-6Vx-1=1
can be equal to

D) |If the roots of the equation| (S) 16

' x*-8x3 +bx?—ex+16= 0 are all real and positive
y p
J then 2(c - b) is equal to

L (T) 10

2. Given the inequality ax + k% > 0. The complete set of values of ‘a’ so that

’ T 20 LS

[ ; o, SRR wiahhy e
£S5 ¥ : st -

“ A) j The inequality is valid for all values of x and k is (P) R
| (B) | There exists a value of x such that the inequality is valid| (Q) | ¢
\' for any value of k is

 There exists a value of k such that the inequality is valid| (R) | {0}
} for all values of x is

| (D) I There exists values of x and k for which inequality is| (S) | R —{0}
valid is

(©

(T) | {1}

o S (R s < -

(A) | The real root(s) of the equation x* -8x2 -9 =0/ (P) No real roots
‘  are
' (B) | The real root(s) of the equation x%° + x'/3 -2 = 0 (Q) -33
i are
' (C) | The real root(s) of the equation v3x + 1 +1 = Vx| (R) -81
! are
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(D) |The real root(s) of the equation| (S) 0,2
9% —-10(3*)+9=0are

T R T T A T T T s
LS R s s LN Ay >, fz_-' i, " F

(A) |If a,b are the roots of equation x% +ax+b=0 | (P) S
(a,b € R), then the number of ordered pairs (a, b)
is equal to

IfP = cosecg + cosec% + cosec%’r + cosec-l-z—n + @ 2

<:osecﬁ + cosecﬁ and Q= 8sin—— sinif—t
8 8 18 18

(B)

sin Z—g, then P +Q is equal to

(C) |Lletq,ay,ay...... be positive terms of a G.P and| (R) 3

a4,1,2 a1 are the consecutive terms of another
m

12 m
G.R If Ha,- =4n where m and n are coprime,
i=2
then (m + n) equals
(D) |For x,y eR, if x> —2xy +2y2 -6y + 9 =0, then| (S) 15
the value of 5x — 4y is equal to :

gt

| Answers] =

1.lA»>Q; B—»P; Co>R; DS
2./A->Q; B->S; Co>R; D-P
3./A->Q; B-R; Co>P; DS
4.A>Q; B-P, CoS§ D-oR
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@ Exercise-5 : Subjective Type Problems AY . - Y

1.

10.

11.

12.

13.

14.
15.

16.

Let f)=ax?+bx+c where a, b, c are integers. If
.t .3t .3t .5 . .

sm; . sm7 + sm7rt . sm71r + sm% . sin%t = f(cosg) then find the value of f(2):

Let a, b, ¢, d be distinct integers such that the equation (x —a) (x-b) (x-c)(x-d)-9=0

has an integer root ‘r’, then the value of a + b + ¢ + d — 4r is equal to :

Consider the equation (x2?+x+1)2-(m-3)(x2+x+1)+m=0, where m is a real
parameter. The number of positive integral values of m for which equation has two distinct
real roots, is :

The number of positive integral values of m, m < 16 for which the equation given in the above
questions has 4 distinct real root is :

If the equation (m? —12) x* - 8x2 — 4 = Ohas no real roots, then the largest value of mis py/q
where p, q are coprime natural numbers, then p + q =

The least positive integral value of “x satisfying

(e* -2) (sin(x+ ED(x—loge 2) (sinx —cosx) < Ois :

The integral values of x for which x2 +17x + 71 is perfect square of a rational number are a
and b, then |a-b|=

Let P(x)= x8 -x5-x3-x?-x and « By, 8 are the roots of the equation
x4 —x3-x2-1=0,thenP(a)+P@)+P(y)+P(d) =

The number of real values of ‘ @’ for which the largest value of the function f (x) = x? + ax + 2
in the interval [-2, 4] is 6 will be :

The number of all values of n, (where n is a whole number) for which the equation x—8

n-10

n
X

has no solution.
The number of negative integral values of m for which the expression x2+2(m-1Dx+m+5

is positive V x > 1is :

If the expression ax® +bx® =x? + 2x+ 3 has the remainder 4x+3 when divided by
x2+x-2thena+4b=....

Find the smallest value of k for which both the roots of equation x% -8kx +16(k? -k+1)=0
are real, distinct and have values atleast 4.

If x2 — 3x + 2is a factor of x* —px? +q =0, thenp+q=

The sum of all real values of k for which the expression x2 4+ 2xy +ky 2 4 2x+k =0can be

resolved into linear factors is : )
Thecurvey =(a+1) x? + 2meets the curve y = ax + 3, a # ~1in exactly one point, thena*® =
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17.

18.
19‘

20.

21.
22,

23.

24.
25.

26.
27.

28.

29.

30.

31.

32.

2
: x“-ax+1,
Find the number of integral values of ‘ a’ for which the range of function fx)= —xT—T’:JH-_Z is

(=00, ).

When x'%° is divided by x2 - 3x + 2, the remainder is (2" -1)x - 2(2" -1), thenk =

Let P (x) be a polynomial equation of least possible degree, with rational coefficients, having
%7 +3/49 as one of its roots. Then the product of all the roots of P (x) = 0is :

The range of values k for which the equation 2cos* x —sin* x + k = Ohas atleast one solution
is [A, p]. Find the value of (9u + 3).

Let P (x) be a polynomial with real coefficient and P (x) —P'(x) =x % +2x+1.Find P (D).
Find the smallest positive integral value of a for which the greater root, of the equation
x? - (@®+a+Dx+ a(@a®+1)=0 lies between the roots of the equation
x? —a?x - 2(a? -2)=0

If the equation x* + kx2 + k = Ohas exactly two distinct real roots, then the smallest integral
value of | k|is :

Leta, b, ¢, dbe the roots of x* —x3 —x2 -1=0. Also consider P (x) = x6 —x5-x3 -x2- X,

then the value of P(a) + P(b) + P(c) + P(d) is equal to :
The number of integral values of aq, a €[-55] for which the equation
x?% +2(a-1) x+a+5=0has one root smaller than 1 and the other root greater than 3 is :

The number of non-negative integral values of n, n <10 so that a root of the equation

n2sin? x — 2sin x — (2n + 1) = Olies in interval O,g is:

Let f(x) = ax? + bx + c,where a, b, care integers and a > 1. If f (x)takes the value p, aprime
for two distinct integer values of x, then the number of integer values of x for which f (x)

takes the value 2p is :

If x and y are real numbers connected by the equation 9x%+2xy +y2 —92x - 20y + 24420,
then the sum of maximum value of x and the minimum value of y is :

Consider two numbers a, b, sum of which is 3 and the sum of their cubes is 7. Then sum of all
possible distinct values of ais :

Ify2(y?-6) + x% - 8x + 24 = 0and the minimum value of x* + y # is m and maximum value

is M; then find the value of M —2m.
3

. 3 2 _ .
Consider the equation x* —ax* + bx —c = 0,where a, b, c are rationa] number, a # 1.1t is given
that x;,x, and x;x, are the real roots of the equation. If (b+ ¢)=2(a+1), then
o a+1)_ s

1"2(b+c

. . 3
Let o satisfy the equation X~ + 3x2+4x+5=0 and B satisfy the equation
x3 -3x2+4x-5=0,a,peR, thena+p=
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33.

34.

35.

36.

37.
38.

39.

40.
41.

42.

43.

45.

Letx, y and z are positive reals and x2 + xy + y2 =y 2 + yz +2% =landz% + = + x> = 3.
If the value of xy + yz + zx can be expressed as JE where p and q are relatively prime positive
q

integer find the value of p—q:
The number of ordered pairs (a, b), where a, b are integers satisfying the inequality
min(x2 + (@a-b) x + (1-a-b)) > max(-x2 +(a+b)x-(1+a+b))VxeR,is:

The real value of x satisfying J/20x + 3/20x + 13 =13 can be expressed as g where aand b are

relatively prime positive integers. Find the value of b ?
If the range of the values of a for which the roots of the equation x%-2x-a’?+1=0lie
between the roots of the equation x2 - 2(a + 1) x + a(a — 1) = Ois (p, ), then find the value of

5

Find the number of positive integers satisfying the inequality x* —10x + 16 < 0.
If sin 6 and cos 6 are the roots of the quadratic equation ax? + bx + ¢ = 0 (ac # 0). Then find
52 —p?

ac
Let the inequality sin
a e (-0, k 1 Ulky, ), then |k | +| ky|=
a and Bare roots of the equation 2x2 —35x + 2 = 0. Find the value of \/ (20 — 35)3 (28— 35)3

the value of

2x+acosx+a?>1+cosx is satisfied VxeR, for

The sum of all integral values of ‘a’ for which the equation 2x?-(1+2a)x+1+a=0hasa
integral root.
Let f(x) be a polynomial of degree 8 such that F(r) = %, r=123..... ,8,9, then F(io) _

Let a, B are two real roots of equation x% + px+q=0,p,q € R,q # 0.If the quadratic equation

1 . .
g(x) = Ohas tworoots a. + l, B+ Esuch that sum of its roots is equal to product of roots, then
a

then number of integral values q can attain is :
If cosA, cosB and cosC are the roots of cubic x® +ax? + bx + ¢ = 0, where A,B,C are the

angles of a triangle then find the value of a® — 2b — 2c.
Find the number of positive integral values of k for which kx? + (k - 3) x + 1 < Ofor atleast one

positive x.
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| Answers | .

| 1.| 9 2./ 0 3. 1 4. 7 5.| 5 6. 3 7. 3 8. 6 9./ 0| 10.| 6
11./ 0 | 12./ 9| 18,/ 2| 14,9 | 15,/ 2 | 16.[ 4 | 17.| 0 | 18.|99 | 19.|56 | 20.| 7
21.| 2| 22,13 | 28,/ 1| 24,/ 6| 25,/ 4| 26./8| 27./0 | 28.] 7 | 29./ 3 | 30.| 4
S1./1| 82./0 | 83.,5| 34,9 855| 86./]5| 37.|5| 38./ 2 | 39. 3| 40.| 8
41.| 1 | 42,/ 5 | 43./|3 | 44.| 1 | 45.| 0

aaQ

Chapter 9 - Sequence and Series
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W Exercise-1: Single Choice Problems

1. If a, b, c are positive numbers and a + b + ¢ = 1, then the maximum value of (1 -a)(1-b)(1-¢)
is:

2 8 4
1 b) = Bidt d) —
(@ (b) 3 © 5 (d 9

2. If xyz2=(1-x)(1-y)(1-2) where 0<x y,z<1, then the minimum value of
x1-2)+yQ-x)+z2(Q-y)is:
3 1 3 1
a) — b) = c) = d) =
(@ 2 (b) 2 (©) 2 (d 2
3. If sec(o—2B), seca, sec(o+2B) are in arithmetical progression then cos? o = Acos? B

(B # nm; n eI)the value of Ais :

@ 1 ®) 2 © 3 (d)‘l2

4. Leta, b, c, d, e are non-zero and distinct positive real numbers. If q, b, care in A.P; b, ¢, dare in
G.Pandg, d earein HP, theng, c, earein:

(a) AP ) GPR
© HE ‘ (d) Nothing can be said

5. f(m+ 1D, (n+ 1)™, and (r +1)™ terms of a non-constant A.P. are in G.P and m, n, r are in
H.P, then the ratio of first term of the A.P to its common difference is :

(a) —% (b) -n () -2n (d) +n
6. If the equation x* —4x3 + ax? + bx + 1 = Ohas four positive roots, then the value of (a+Db)is:

(@) -4 G
© 6 (d) can not be determined
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7.1f S, S, and S; are the sums of first n natural numbers, their squares and their cubeg
respectively, then S——ﬁ =
S, + S3
(@ 4 ) 2 © 1 (d o
2 3 g s ;
8.IfS, 13'2 2°2' 22 upto n terms then the sum of the infinite terms is :
4! 5!
2 d =
(@ 1 (b) 3 (© e ( 4

9. If tan(l—nz - X], tanlL;' tan(l—n2 + x] in order are three consecutive terms of a G.P. then sum of

all the solutions in [0, 314] is kx. The value of k is :

(a) 4950 (b) 5050 (©) 2525 (d) 5010
10. LetS; =1+2+3+......+kandQ, =—2_. 53 . 54 Sn_ wherek,n eN
Sa=1 831 §,~1""""8§,~1
limQ, =
n—wo
1
(@ 3 () 1 (© 3 (d o
o logl p 1
11. [, m, n are the p™, ¢™ and r™ term of a G.R all positive, then |logm q 1|equals:
logn r 1
(a) -1 (b) 2 (© 1 @ 0
12. The number of natural numbers < 300 that are divisible by 6 but not by 9is:
(@) 49 () 37 (©) 33 @ 16

13.If x, y, z >0and x + y + z =1then DE ; :
Yy 1-00-y)1-2) 1s necessarily.

1
(@ 28 ) Sg © 1 (d) None of these

14. If the roots of the equation px2 +qx +r =

0, where 2p, q, 2r are
in G.B, form
a?, 4a - 4. Then the value of 2p + 4q + 7r is : are of the

(a) 0 ) 10 © 14 (@ 18
15. Let x;, x5, X3,...... ,X; be the dmsors of positive integer n (lncluding 1 and n) If
35 X bRy Fuvass + X, =75. ThenZ— is equal to -
i=1
75 75
75 ® 2 .
@ = © = @ L

75
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16. If @y, @y, q,...... ; in H.P N, _fl_,_a_Z_,“_a, ...... An_ are
@, a, ag a, are in H.P and f(k) Ea, a, then @ 7 o)
in:
(@ APR (®) GP (c) HP (d) None of these

n
17. If a, B be roots of the equation 375x? - 25x -2 =0and s, = a" +p", then lim (Zsr] S
n—oo Fal

1 1 1
(a) 3 (®d) a (c) 3 @1

18. Ifa;,i =1, 2 3, 4be four real members of the same sign, then the minimum value of
a; . .
2 biell23 4, i jis:
j

@ 6 M) 8 (© 12 (d) 24

19. Given that x,y,s are positive reals such that xyz =32. The minimum value of
x?+4xy +4y? +2s?isequalto:
(a) 64 (b) 256 (c) 96 (d) 216

20. In an AP, five times the fifth term is equal to eight times the eighth term. Then the sum of the
first twenty five terms is equal to :

@ 25 ® 2 © -25 @ 0
21. Let a, B be two distinct values of x lying in [0, x] for which v/5 sin x, 10sin x, 10(4sin? x + 1) are
3 consecutive terms of a G.P Then minimum value of | o —B|=
n T 2n 3n
= ® — © — d) —
W15 5 5 @<
22. In an infinite G.P, the sum of first three terms is 70. If the extreme terms are multiplied by 4 and

the middle term is multiplied by 5, the resulting terms form an A.P. then the sum to infinite
terms of G.Ris :

(a) 120 () 40 (c) 160 (d) 80
@ X k .
23. The value of the sum ZZ—MTIS equal to :
kna 2
(@) 5 ®) 4 (c) 3 @ 2
24. Letp, q, r are positive real numbers, such that 27pgr 2 (p + q + r)? and 3p+4q+ 5r =12, then
- QY G SN
p +q +r =
(a) 3 M) 6 (c) 2 ) 4
, i .1 1 1 1 1
i of the infinite series — + — + — + —+ — +......
AR; Fiadihe 918 30 35 63"
l () 1 1 d _2
(a) - ) % (c) : ()3
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S, S
26. If S, denote the sum of first ‘r’ terms of a non constant A.R and — = ;)_;_ = ¢, where g, b, c are
a
distinct then S, =
(a) c? ®) 3 © c* (d) abe
27. In an infinite G.P. second term is x and its sum is 4, then complete set of values of ‘x'is:
11
(@) (-8 0 ——,—)-{0}
(-8,0) (b) [ 3’8
1 1
() [—1, ——)u(—, l] (d) (-8 1]1-{0}
8 8
28. The number of terms of an A. is odd. The sum of the odd terms (1", 3 etc.,) is 248 and the
sum of the even terms is 217. The last term exceeds the first by 56, then :
(a) the number of terms is 17 (b) the first term is 3
(c) the number of terms is 13 (d) the first term is 1
29. Let A}, Ay, Ag,...... , A, be squares such that for each n > 1 the length of a side of A, equals
the length of a diagonal of A, . If the side of A; be 20 units then the smallest value of ‘n’ for
which area of A, is less than 1.
@ 7 (b) 8 @ 9 (d 10
0 n
30. Let S) = -, then ) kS; equal:
i=20 (k+1)! é
n(n+1) n(n-1) n(n+2) n(n + 3)
—_— c) ——= d
(@ 2 (b) 2 © 5 () >
31. The sum of the series 1—22 + —2—53 2+ 31—04 2%+ :—75 S — upto n terms is equal :
2" n_ \on n2" (n-1)2"
b) [——J 2" +1 (c) -1 el
=) n+1 k n+l n+1 S n+1
29
32. If (1-5)%C =k, then the value of Z(l 5 s :
n=2
(a) 2k-3 () k+1 © 2k+7 @) 2k-2
2
33. narithmetic means are inserted between 7 and 49 and their sum is found to be 364, thennis:
(a) 11 (b) 12 (© 13 @ 14
34. The third term of a G.P, is 2. Then the product of the first five terms, is :
4
@ 2° ®) 2 o s (© 2° (d) none of these
35. The sum of first n terms of an A.R is 5n” + 4n, its common difference is :

(@ 9 (b) 10 © 3 @ 4
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86. If x+y =aand x + y2 = b, then the value of (x3 +y3), is :
3ab -a®
(@) ab (b) a®+b (¢) a+b? (d) —g—z—a-
37.If 5, 8,, S3,...... ,Sp are the sum of infinite geometric series whose first terms are
: I - ,(2n -1) and whose common ratios are %, %, ...... i3 2 3 respectively, then
n
{ 1 + 1 + L + upto infinite terms
...... i =
5;525s. ;5484 SySSs 2
1 1 1 1
@ — by = e )
15 ® % © 5 ©'5
38. Sequence {t,} of positive terms is a G.R Ift, 2, 5, t;, form another G.P. in that order,
then the product t;tqt,...... tigt1g is equal to :
(@) 10° (b) 10° (© 10772 (d) 10*%2
2 2 2 2
39. The minimum value of (A" +A+1D(B"+B+1)C"+C+1)(D”" +D+1) where A, B,C, D >0
ABCD
is:
1
@ — ) © 2¢ (@) 3*
3 2
20 20
40. Ifz:r3 =a, Zrz = b then sum of products of 1, 2, 3, 4...... 20 taking two at a time is :
1 1
2 12
- -b
@ 42 ® © a-b (d) a? -b?

41.

42

43.

:

The sum of the first 2n terms of an A.P is x and the sum of the next n terms is y, its common
difference is : py s iy o

® x3n§y = an ® 3n & y3n

The number of non-negative integers ‘n’ satisfying n?= p+qgandnd = p2 + q2 where pand q
are integers.

(@ 2 () 3 (c) 4 (d) Infinite

Concentric circles of radii 1, 2, 3 ...... 100 cms are drawn. The interior of the smallest circle is

coloured red and the angular regions are coloured alternately green and red, so that no two
adjacent regions are of the same colour. The total area of the green regions in $q. cm is equals

to:
(a) 10007 (b) 5050m (c) 4950m (d) 5151n
If log, 4, log 13 8 and logs 9% are consecutive terms of a geometric sequence, then the

number of integers that satisfy the system of inequalities x%2-x>6and | x| < k2 is
(a) 193 (b) 194 (© 195 (d) 196
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AN i

45. Let T, be the r™ term of an A.R whose first term is -% and common difference is 1, then

n
Z\/l + TrTr+1Tr r+3 =
r=1

@) n(n+1)(2n+1) 5n n(n+1)(@2n+1) 5n 1

6 4 ®) 6 4 4
© nn+1)(2n+1) 5_n+l ) rl(r1+1)(2n+1)_§2+1
6 4 2 12 8
46. If ZT n(n + 1)(n +2) i 2008 _
n—~)oo f—l r
(a) 2008 (b) 3012 (c) 4016 (d) 8032
47. The sum of the infinite series, 12 RN S 3. D S S is:
5 52 53 54 55
1 25 25 125
a) — b) = S —
&g ® 24 © 5 @ 252

n
48. The absolute term in P(x) = Z(x - l)(x —L)(x —Lz) as n approaches to infinity is :
r+

‘a r r+1
1 -1 1 -1

49. Let q, b, c are positive real numbers such that p=a?b + ab?- a?c —ac?; q=b%c + bc%-a%b —ab?

andr = ac? + a*c - cb? - bc? and the quadratic equation px? + gx +r = Ohas equal roots ; then
a b, carein:
(a) AP () GP (© HPR (d) None of these
50. If T, denotes the k™ term of an H.P. from the begining and T— =09, then 0 equals :
6 4
17 5 7
17 Rl ) — ald
@ ’ ®) = © T (d) 7
51. Number of terms common to the two sequences 17, 21, 25, ....... »417 and 16, 21, 26, ........ , 466
is:
(a) 19 (b) 20 (© 21 (d) 22
2 2 i 1 & 2 1 2 e
52. The sum of the series 1+ — . 7 i e - 3 + o L Y— upto infinite terms is equal
to:
15 ® = @ 2 21

583. The coefficient of x° in the polynomial (x ~1)(x = 2)(x - 3)......(x - 10) s :
(a) 2640 (b) 1320 (© 1370 (d) 2740
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54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Let & = lim (1% =12y +(2° 283 . 4R -

2
) , then a is equal to :

n—o n4
1 1 1
(@ = ®) = ¢ = (d) non-existent
3 4 " 3
If16x* -32x% + ax2 + bx+1= 0, a,b € R has positive real roots only, then a - b is equal to :

(a) -32 (b) 32 : (c) 49 (d) -49

If ABC is a triangle and tan%, tang, tan% are in H.P, then the minimum value of cotg- =

1
(a) V3 ®) 1 © ~ d) —=
Np) V3
If o and Bare the roots of the quadratic equation 4x? + 2x —1 = Othen the value of Z (" +p")
r=1
is:
(@ 2 ) 3 (© 6 (d o
The sum of the series 22 + 2 (4)2 + 3(6)2 +...... upto 10 terms is equal to :
(a) 11300 (b) 12100 (c) 12300 (d) 11200
If a and b are positive real numbers such that a + b = 6, then the minimum value of (‘—" + %) is
a
equal to :
2 1 3
2 ® = © 1 d) =
(€)] 3 3 (d) 5

The first term of an infinite G.R is the value of x satisfying the equation

log 4 (4* —15) + x—2 = 0and the common ratio is cos [20:131 n} The sum of G.R is :
4
(@ 1 ) 3 (© 4 d 2
-, a* +b% +¢2
Let a, b, ¢ be positive numbers, then the minimum value of e is:
abc
(a) 4 ®) 2% © 42 d) 2v2
If xy =1 ; then minimum value of x? + y 2 is :
@@ 1 () 2 (© 2 ) 4

6 . ) .\ 20 N
12428 1942%43% 12428493448

1 1
(a) 2 (b) 5 (c) 4 ) -

2
Find the value of 1—3 + .. upto 60 terms :
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64. Evaluate : i 1
= M+1)(n+2)(n+3)....(n+k)
1 1 1 1
a) —— - d) —
( (k-1 (k-1)! &) k-k! = (k-Dk! k!
65. Consider two positive numbers a and b. If arithmetic mean of a and b exceeds their geometric

66.

67.

68.

69.

70.

71.

72.

mean by 3/2 and geometric mean of aand b exceeds their harmonic mean by 6/5 then the value
of a? + b2 will be :
(@) 150 (b) 153 (©) 156 (d) 159

Sum of first 10 terms of the series, S = 1 5 13 + L MRS is:
22.52 52.82 gZ.11
255 88 264 85
(@ — = = d) —
1024 o 1024 © 1024 @ 1024
= 1- 3r2 4+t
50 54 55 55
@ -— ) —— c) —— d) -—
109 L 109 ) 111 @ 109
n
Let r™ termt, of a series is givenbyt, = — L ‘Then lim Zt, is equal to :
1+r24r4 Aoy
1 1
(@ = () 1 © 2 @ -
2 4
s 4 7 10 s :
The sum of the series 1 + — + — + — +...... to infinite terms, is :
5 5% &°
31 41 45 35
acha — (0 = ==
@) 12 ®) 16 16 @ 16
The third term of a G.P is 2. Then the product of the first five terms, is ;
(a) 2° ®) 2° N © 2° (d) none of these
If Xy, X5, X3,...... X2, are in A., then D (1) x? is equal to :
r=1
n 2 .2 2n
a (x{" = x2,) (b) 2 _x2
@ @™ = @n-p 1 ¥
n 2 2 n
— (= %5,) (d) 2 _ 2
o n—l( oo 2n+l(xl X2n)

Let two numbers have arithmatic mean 9 and geometric mean 4. Then these numbers are roots
of the equation :

(a) x?+18x+16=0 (b) x2—18x—16=0
() x*+18x-16=0 (d x?-18x+16=0
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78. If pand g are positive real numbers such that p2 + g2 = 1, then the maximum value of (p + g)is :

74.

75.

76.

ra) 2 1 1

) ® 3 © — ) V2
A tEerson has to count 4500 currency notes. Let a,, denote the number of notes he counts in the
n™ minute. If ) =aq, =..... =ap =150 and g9, q1,09,.-.--- are in A.P with common
difference -2, then the time taken by him to count all notes is :
(a) 34 minutes (b) 24 minutes (c) 125 minutes (d) 35 minutes

A non constant arithmatic progression has common difference d and first term is (1 — ad). If the
sum of the first 20 terms is 20, then the value of a is equal to :

2 19 2 9
(@ 19 (b) 7 (c) 6 (d) 5

The value of Z 1 .

=3 n°-5n3 +4n

1 1 1 1
a — — — —
@) 120 ' ® 96 © 24 @ 144
. 2 6 12 20
77. Find the value of — + + ... i i
1P 1342° 194243 14224344 up to infinite
terms:
@ 2 O © 4 @1
2 4
78. The minimum value of the expression 2¥ + 2% 4 ix, xeRis:
2
@ 7 ® 7.2 © 8 (@ (3103
© (4r+5)57
. e P
79. The value of rZ.1 T Gr+5)
1 2 1 2
i ®) = ) — S
(a) = 5 () + d) o5
186 Advanced Problems in Mathematics for JEE
ofalgE | Answers |
i ¢

11.
21.
31.
41.
51.

61.
71.

©f 2@ | 3. ®)| 4.:0:)} 5.@| 6/®| 7| 8. ()
@  12. (c): 13.:(b)§ 14.i(c)§ 15. () | 16| (9| 17./(@) | 18.[(®) | 19.|(0) | 20.| ()
®) 22. (@ 23. () 24. (@ | 25./(a) | 26.[®)| 27.|(d)| 28.|®) | 29.|(d) | B0.| (d)
@ 32. (@ 38 (© 34. ©| 85. ()| 36./(d)| 37./()| 38./(d)| 39.(d) | 40.|(a)
(®) 42. (b) 438. (b)§ 44‘ (a)s 45.‘ (@] 46./(a)| 47./(c)| 48.|(d)| 49.| (©) | 50. (b)
®) 52 (@) 53.(0) 54. 0| 55.0)| 56./@)| 57.|@ | 58.|() | 59.|@) | 60.| (O
(@ 62. ®) 63. () 64./() 65./(d)| 66. ()| 67./d)| 68.| (@) | 69.|(a) | 70. ©

f | [
@ 72.@ 73. @] 74/@ | 75. ®)| 76. )| 77.|@ | 78./ )| 79.| @)



http://www.jeebooks.in

www.jeebooks.in

Sequence and Series 187

Q Exercise-2 : One or More than One Answer is/are Correct l?ti

1. If the first and (2n - 1)th terms of an A.P, G.P and H.P. with positive terms are equal and their

n™ terms are ¢, band ¢ respectively, then which of the following options must be correct :
(@ a+c=2b (b) a2b2c
2ac
© = =bp (d) ac =b?
a+c
2. Let a, b, c are distinct real numbers such that expression ax? + bx + ¢, bx* + ox +a and
2 o 3% 5 2
ox? +ax +b are always positive then possible value(s) of g b e may be :
ab + bc +ca
(@ 1 (b) 2 (© 3 d 4
3. If a, b, c are in H.R, where a > ¢ > 0, then :
a+c 1 1
(@ b> ——x<0
&) a-b b-c
(©) ac>b? (d) bc(1-a), ac(1 -b), ab(1—c)are in A.P
4. In an AP, let T, denote r term from beginning, p = i »Tg = 2 ,then :
q(p+q) p(p+q)
(a) T, =common difference (d) Tpq = .
Pq
1 1
© T, = d Tpg =
P9 p+q P p2q2

5. Which of the following statement(s) is(are) correct?

(a) Sum of the reciprocal of all the n harmonic means inserted between a and b is equal to n
times the harmonic mean between two given numbers aand b.

(b) Sum of the cubes of first n natural number is equal to square of the sum of the first n
natural numbers.

2n
(© Ifa, Ay, Az, Agseeenee ,Agy, bare in AP then ZAi =n(a+b).
i=1
(d) If the first term of the geometric progression gy, g, 83,...... , is unity, then the value of
the common ratio of the progression such that (4g, + 5g ) is minimum equals 2.
S

6. If a, b, c are in 3 distinct numbers in H.P, @, b, ¢ > 0, then :

b+c-a c+a-b a+b-c__ . b+c c+a a+b
. s are in A.P 5 s
@ a b ¢ ®) a b c

© a®+c522b° @ $=>=2

arein A.P
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7. All roots of equation x> -40x* + ax3 +px? +yx+8=0 are in G.P If the sum of their
reciprocals is 10, then §can be equal to : 1
1 7
(a) 32 ®) -32 @ = @ -33

8. Let gy, @, A3,..0e.. be a sequence of non-zero real numbers which are in A.. for k e N.. Let
S () = apx? + 2a5 X + Q2
(@) fi (x) = 0has real roots for each k € N.
(b) Each of f; (x) = 0 has one root in common.
(c) Non-common roots of f; (x) =0, f5(x) =0 f3(x)=0,...... from an A.P
(d) None of these
9. Given a, b, c are in AR, b, ¢, d are in G.P and ¢, d, e are in H.R If a =2 and e =18, then the
possible value of ‘c’ can be :
@ 9 () -6 (© 6 @ -9
10. The number g, b, cin that order form a three term A.P and a + b + ¢ = 60. The number (a - 2), b,
(c + 3) in that order form a three term G.P. All possible values of (a® + b2 +c?)is/are :
(a) 1218 (b) 1208 (c) 1288 (d) 1298
11. If (2 + x+ 1) + (x? +2x+3)+(x2 +3x+5) +...... +(x2 + 20x + 39) = 4500, then x is equal

to:

(@ 10 (b) -10 (© 205 (d) -20.5
12. For AABC, if 81 + 144a* +16b* + 9c* =144abc, (where notations have their usual meaning),
then :
(@ a>b>c (b) A<B<C
343 . .
(c) Areaof AABC = " (d) Triangle ABC is right angled

13. Let x,Y,2 6(0, g) are first three consecutive terms of an arithmatic progression such that

: ; " 1 y
cosx + cosy +cosz =1 and smx+smy+smz=ﬁ, then which of the following is/are

correct ?
(a) coty =J§ (®) COS(X—y):.Ji;J%/E
© tan2y=%/-§- @ sin(x-y)+sin(y -5)=0

14. If the numbers 16, 20, 16, d form a A.G.P, then d can be equal to.
(a) 3 ®) 11 © -8 (d) -16
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1000.....01  1000.....01

15. Given 1208 __ __msses i following is true
100001, 1D00...,. 01" et of heuleneing

(n+1)'zeroes (m+ )vzemes ’
(@ m+1<n ®) m<n () m<n+1 (d m>n+1
16. IfS, = \/r + \’r + ,ﬂr + w[r + ,/. ... ,r > 0, then which of the following is/are correct.
(@) S3,S6,512,Sy are in AP () S4,S9, 56 are irrational

(© (2S5 -1)?,(25, -1)%,(2Ss -1)? are in AR (d) Sy, S;2,Sse arein G.P
17. Consider the AR 50, 48, 46, 44, ....... If S, denotes the sum to n terms of this A.P, then
(@) S, is maximum for n = 25 (b) the first negative terms is 26™ term

(c) the first negative term is 27™ term (d) the maximum value of S, is 650

.3 5 7 9
18. Let S, be the sum to n terms of the series — +
" 12 12422 12422437 12422432447

vy then
100 1001

= Sso =— c =——= () S,=6

(@ Ss=5 ®) Sso 17 (© Si001 97 (d)
19. For AABC, if 81+ 144a* +16b* + 9c* = 144abc, (where notations have their usual meaning),
then
(@ a>b>c () A<B<C
343 . o

(c) Areaof AABC = =— (d) Triangle ABC is right angled

4 (35,0 |
(b, d)
| (a, b, ¢, d) [

bo | 6 (a, b, c,d)
12, O,

(a, b, d)

| (2, ¢, d) |28,
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1Exercise-3 : Comprehension Type Problems t : m

1.

2.

Paragraph for Question Nos. 1 to 2

The first four terms of a sequence are given by T, =0, T, =1, T3 =1, T4 = 2.
The general term is given by T, = Aa"" + BB" where 4, B, a, Pare independent of n and A
is positive.

The value of (a.? +p2 + of) is equal to :

(@ 1 b) 2 (© 5 d 4
The value of 5(A2 + B2) s equal to :

@ 2 ®) 4 © 6 8

~ Paragraph for Question Nos. 3 to 4
There are two sets A and B each of which consists of three numbers in A.R whose sum is 15. D

and d are their respective common differences such thatD -d = 1, D > 0.If L %where pand
q

q are the product of the numbers in those sets A and B respectively.

. Sum of the product of the numbers in set A taken two at a time is :

(a) 51 () 71 (© 74 (d) 86

. Sum of the product of the numbers in set B taken two at a time is :

(a) 52 (b) 54 © 64 ) 74

Paragraph for Question Nos. 5to 7
Let x, y, z are positive reals and x + y + 2 =60and x > 3.

. Maximum value of (x -3)(y +1)(2 +5)is :

(@ (17) 21 (25) (b) (20) (21) (23) © @D EDE) (@) (23) (19) (15)

. Maximum value of (x —3)(2y +1)(3z + 5) is :
(355)° (355)° (355)3
@ 33 .62 ®) 33 .63 © 32,63 (d) None of these
. Maximum value of xyz is :
(a) 8x103 (b) 27x10° © 64x103

(d) 125x 103
Paragraph for Question Nos, 8 to 19
Two consecutive numbers from n natural numbers 12,3

.10 0 T T T » Nt are removed. Arithmetic
mean of the remaining numbers is e
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8. The value of nis :

(a) 48 ) 50 (©) 52 (d) 49
9. The G.M. of the removed numbers is :
@ 30 ) Vaz © 56 (@ V72
10. Let removed numbers are x;, x, then x; + X, +n =
(@) 61 (b) 63 (¢) 65 (d) 69

Paragraph for Question Nos. 11 to 13

The sequence {a,} is defined by formula ag = 4 and a,, = a —2a, + 2 for n 2 0. Let the

sequence {b,} is defined by formula by = % and b, = 2(10(110-2 """ Inlyn21
s n

11. The value of q; is equal to :

(a) 1+ 21024 (b) 41024 (C) 1+ 31024 (d) 61024

3280,
2 lue of n for which b, =——1is:

12. The value of n for which b, Ra81 is

(@ 2 (b) 3 (c) 4 (V]
13. The sequence {b,} satisfies the recurrence formula :

2b,, _ 2b,
(@ bpa =1—b3 (®) bpn _1+b§
b, @ b,
e 1+ 2b2 1-2b}

Paragraph for Question Nos. 14 to 15

n—o

z r BT W e | _ -
Let f(n) = Z—————rc i a=lim f(n)and x (2& 2)x+t =0 has two positive roots a
r=2 2 2
and p.
14. 1f value of f(7) + f(8)is P \here p and q are relatively prime, then (p —q)is :
‘ q

(a) 53 (b) 55 () 57 (d) 59

4 L .
15. Minimum value of; + E is :

(a) 2 ) 6 © 3 d) 4
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Paragraph for Question Nos. 16 to 17

Given the sequence of number a;, a,, as,...... , 81005
; : a a a %005
which satis 1 -2 _-_3 ..., =—-1006 _
fy @ + 1 as + 3 as +.5 Q1005 + 2009 ok
Also q +aj+das +...... N F Q1005 = 2010 S vﬁ
16. Nature of the sequence is :
(a) AP () GP () AGP (d) H.P
17. 21 term of the sequence is equal to :
86 83 82 79
=28 e ¢) — (d) —
@ 005 ®) To0s © Toos 1005

o

o~ PN
L6 (a) |
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Q Exercise-4 : Matching Type Problems :7"’< » h_s_
1.
_Column-i Column-ll
(A) |If three unequal numbers a, b, c are in A.R and b —a, c - b, aare| (P) 1

3 2 JR.
; a” +b” +c¢” .
in G.B, then —T is equal to
abc

(B) | Let x be the arithmetic mean and y, z be two geometric means| (Q) 4
3 53
between any two positive numbers, then S 5 is equal to
XYz
(C) |Ifaq, b, c be three positive number which form three successive| (R) 2

terms of a G.R and ¢ > 4b - 3a, then the common ratio of the G.P
can be equal to

(D) |Number of integral values of x satisfying inequality,| (S) 0
-7x% +8x-9>0is

2.
B o columndt i ___Column-ll
(A) |The sequencea, b, 10, ¢, darein AR, thena+b+c+d= (P) 6
(B) | Six G.M.’s are inserted between 2 and 5, if their product can be| (Q) 2
expressed as (10)". Thenn =
(C) |Letay, a,, as,-.... ,ay0 are in A.R and hy, hy, hs,..... ,hyo are| (R) 3
in H.R such that gy =h; =1and gy = hyy =6, then azh, =
(D) | 1flogs 2, logs(2* - 5)and logs (z* -g) are in AP, then x = | (5) 20
(T) 40
3.

B Column-L T O _ Column-Il

(A) | The number of real values of x such that three numbers 2*, 2* * and| (P) 0

3 . . __ X
2% form a non-constant arithmetic progression in that order, is

1

1 1
S=(a,-as) + Foreett————
] (rr Vaz +4as " Yams +an )
where a, as, as,....,a, are n consecutive terms of an A.R and
a>0Vvie{l, 2.... y,n}. If a; =225, a, =400, then the value of]
S + 7 is equal to

Q 1
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(C) | Let S, denote the sum of first n terms of an non constant A.R and| (R) 2

Son = 3S,, then San i equal to
25,

(D) |If t),t),ts,t, and ts are first 5 terms of an AR, then|(S) 3
4(t1 =ty —t4)+6t3 +tg .
is equal to
3ty
. 4
4. Column-I contains S and Column-II gives last digit of S.
A 11
( ) S =Z(2n—1)2 (P) 0
n=1
B 10
(B) S=Z(2"_1)3 Q) 1
n=l
(©) ¢ (R) 3
§=) (2n-D-1"
n=1
(D) S 3 () 5
$=2 (-1
n=1
(T) 8

x*xyh

logg y +1og4 x2 =7 then the value of

2080

(B) | In AABC A,B,C are in A.P and sides a,b and ¢ are Q
in G.R then a®(b-c) + b2(c-a) +c2(a—b) =

(C) |If a, b, c are three positive real numbers then the (R)
b+c+a+c+a+b.

is
b c

(D) |In AABC, (a+b+c)(b+c—-a)=Abc where A g1, (S)
then greatest value of A is

minimum value of
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6. Let f(n) =1+ % + % + ‘-1% +.ocert L such that P(n) f(n +2) =P(n)f(n) +q(n). Where P(n),
n

Q(n) are polynomials of least possible degree and P(n) has leading coefficient unity. Then
match the following Column-I with Column-II.

i Column<l 1T . ____ Column-l
A) [ Gpn)-2 ®) m(m+1)
20 -
(B) i q(n)-3 Q) 5m(m+7)
n=1' S 2
© ip(n)+q2(n)—11 (R) 3m(m+7)
n 2
n=1
(D) i g*(n) - p(n) -7 () m(m+7)
n ph
n=1
7 [TAnswers|T T

1.]A>R; BoP; C2Q DS
2. A—)R,B—-)R,C-)P,D—)R
3.[A>P,B>R C—>5D-Q

" 4./A>Q; B—P; C->T; D->S
5.lA>S; BoR C->P, D-Q

6.1A>S; B—-P; C—)Q; D—>R
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@ Exercise-5 : Subjective Type Problems A5 ~—

1. Let q, b, ¢, d are four distinct consecutive numbers in A.P The complete set of values of x for
which 2(a-b) + x(b-c)2 + (c —a)® =2(a-d) + (b-d)? + (c —d)? is true is (o, A] U[B, ),
then | ] is equal to :

n
2. The sum of all digits of n for which Zrzr =25 2™ g5

r=1
n
3. If lim Z o G =l,thenk=
nao M rr 1) Kk
4. The value of z is equal to :

a1 4rt +1

S. Three distinct non-zero real numbers form an A.P and the squares of these numbers taken in
same order form a G.P If possible common ratio of G.P are 3++/n, n e N thenn =

6. If g1111 ...... 12—@2 ...... 2) =PPP...... PthenP =

2ntimes ntimes ntimes

7. In an increasing sequence of four positive integers, the first 3 terms are in A.P, the last 3 terms
are in G.P and the fourth term exceed the first term by 30, then the common difference of A.E
lying in interval [1, 9] is :

n

8. The limit of — 3 k(k + 2)(k + 4)as n > 015 equal to <, then .=
n- k=1

9. What is the last digit of 1+ 2+ 3 +...... +n if the last digit of 13 + 23 +.. ... +n3is1?

10. Three distinct positive numbers q, b, ¢ are in G.P, while log, g, logy, ¢, log, b are in A.P with
non-zero common difference d, then 2d =

1 1 2
11. The numbers %, —:lglogx Ys §10gy z, 71°8z xarein HRIfy = x" and z = x°, then Ar+s)=

o 1.2
12. If Zﬁ- =2 ; where p and q are relatively prime positive integers. Find the value of (p+9q).
=3k a _

13. The sum of the terms of an infinitely gecreasing Geometric Progression (GP) is equal to the
greatest value of the function f(x) = x~ + 3x -9 when x €[4, 3] and the difference between

the first and second term is f'(0). The common ratio r = % where p and q are relatively prime

positive integers. Find (p + q).
14. A cricketer has to score 4500 runs. Let a, denotes the number of runs he scores in the n®

match.If g =a; =....a10 =150 and ay, ayy, @y,.....are in A.P with common difference (-2).
If N be the total number of matches played by him to score 4500 runs. Find the sum of the digits
of N.
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100 1
15. If x = 102
n=3

2 4’ then [x] = (where [] denotes greatest integer function)
n -

16. Let f(n) = \/;nn—; fn 2n1—1 ,n € N then the remainder when f(1) + f(2) + f(3) +.....+ f(60)

is divided by 9 is.

17. Find the sum of series 1+l+l+l+l+l+l+_1_+ ...... w , where the terms are the
2 3 6 8 9 12

reciprocals of the positive integers whose only prime factors are two's and three’s :
18. Letay,a,,a,,.......... , @, be real numbers in arithmatic progression such thatq =15 and a, is

10 n

an integer. Given Z(a,)2 =1185.If S, =Za, and maximum value of n is N for which
r=1 r=l

Sp 2 S(p1), then find N -10.

19. Let the roots of the equation 24x> —14x2 + kx + 3 = 0 form a geometric sequence of real
numbers. If absolute value of k lies between the roots of the equation x? + a2x ~112 = 0, then
the largest integral value of o is :

20. How many ordered pair(s) satisfy log(x3 - % ¥4 %) =log x + log y

21. Letaand b be positive integers. The value of xyz is 55 and 35;453 when q, x, y, 2, b are in arithmatic

and harmonic progression respectively. Find the value of (a + b)

““ | Answers| TR

3. 2 4. 2 5. 8 6.| 3 7. 9
10, 3 1. 6 12, 5 13.| s 14.| 7

a7 3 | 18 6 | 190 2 | 20 1 | 21| s

QQaQ

Chapter 10 till end ( Chapter 26 ) is in Part 2
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@ Exercise-1: Single Choice Problems

1 cosa  cosP 0 cosa cosp

L.Iflcosa 1 cosy|=[cosa O cosy|then the value of cos o + cos? B+ cos? yis :
cosBp cosy 1 cosB cosy O
3 3 9
@ 1 (b) 5 (© - (d) py
2. Let the following system of equations
kx+y+z=1
x+ky+z=k
x+y+kz =k?

has no solution. Find |k|.
@ o () 1 (© 2 @ 3
a a® 1+d°
3. If b b; 1+ b;’ = 0and vectors (1, a, a®)(1, b, b2) and (1, ¢, c2) are non-coplanar, then the
c ¢“ l+c

product abc equals :
(@ 2 (b) -1 (@ 1 o
4. If the system of linear equations
X+2ay +az =0
x+3by+bz=0
X+4cy +cz=0
has a non-zero solution, thena, b, c :
(@) arein AP (b) arein G.P
(c) arein H.P (d) satisfya+2b+3c =0

5. If the number of quadratic polynomials ax? + 2bx + ¢ which satisfy the following conditions :
(i) a, b, c are distinct )
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(i) a,b,ce{1, 2, 3,....... ,2001, 2002}
(iii) x +1divides ax? + 2bx + ¢
is equal to 1000, then find the value of A.
(a) 2002 (b) 2001 (c) 2003 (d) 2004
6. If thfe system of equations 2x +ay + 6z =8, x + 2y +z =5, 2x+ay + 3z =4 has a unique
solution then ‘a’ cannot be equal to :
@ 2 (b) 3 (© 4 OR

7 6 x2-13
7. If one of the roots of the equation| 2 x?-13 2 | =0is x = 2 then sum of all other

=19 93 7
five roots is :
(@ -2 ® 0 (© 25 (d V15
8. The system of equations

kx+(k+1y+((k-1)z=0

(k+Dx+ky +(k+2)z2=0

(k-1Dx+(k+2)y+kz=0
has a nontrivial solution for :

(a) Exactly three real values of k. (b) Exactly two real values of k.
(¢) Exactly one real value of k. (d) Infinite number of values of k.
9. Ifqy, ay, az,...--- ,a, are in G.P and a; > Ofor eachi, then the determinant

loga, logan, 10g8an.4
logan,e logans log any0
log any2 lOg Ana4 103 ani6

n2+n
@ O (b) log[Zai] © 1 @ 2

i=1

A= is equal to :

q b o a +2ay+3az 2a3 5a D, .
10. IfD, =|ap by ¢2 and D, =| by +2by +3b3 2b; 5b,|then —=is equal to :
as b3 C3 G+ 252 + 3C3 2C3 SCZ
(a) 10 (b) -10 (© 20 (d) -20
1 1 1 bc g 0
= cland A, =|1 ac en:
Welidy aaz bbz c2 2711 ab ¢
(a) Al = Az (b) A] = 2A2 (C) Al + A2 = 0 (d) Al + ZAZ = 0
10 -1
terminant|a 1 —a |dependson:
12. The value of the dete g % emeh

(a) onlya (b) onlyb (c) neitheranorb (d) bothaandb
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1 2 )
13. Sum of solutions of the equation 2 3 x| = 10is :
3 5§ 2
@ 1 ® -1 © 2 (d) 4
X x-d X+e X+ f
M D= x+d+1 x+e+1 X+ f+1 then D does not depend on :
X+a x+b X+c |
@ a ® e (© d @ x
X-y-g 2v 2x
1S. The value of the determinant 2y y-s-x 2y |=
23 23 S—-Xx-Y
@ ns(x+y+s)? ) (x+y-3)(x+y+2)?
@ (x+y+3)° @ (x+y+2)°

16. A rectangle ABCD is inscribed in a circle. Let PQ be the diameter of the circle parallel to the side
AB. If ZBPC = 30", then the ratio of the area of rectangle to the area of circle is :

\3 J3 3 V3
Bh.£54 N G d) X2
@ — ® - © = @ 3
1+a®-b*  2ab -2b
17. Letab=1,A=  2ab 1<a®+bh? 2a _|then the minimum value of A is :
2 -2a 1-a%-b?
@ 3 ®) 9 (© 27 (d) 81
2 a+b+c+d ab +cd
18. The determinant a+b+c+d 2(a+b)(c+d) ab(c +d) + cd(a + b) | = 0 for
ab +cd ab(c +d) + cd(a + b) 2abed
@ a+b+c+d=0 (®) ab+cd=0
(c) ab(c+d)+cd(a+b)=0 (d) anyq, b, c,d
l m n
19. LetdetA=/p q r' and
1 11

if (-m)?+(@-9)? =9 (m-n)?+(g-r)? =16 (n-D?+(r =P)? =25, then the value of
(det. A)? equals :
@) 36 (®) 100 (©) 144 (d) 169

20. The number of distinct real values of K such that the system of €quations x +2y +z =1,
x+3y+4z=K,x+5y +10z =K? has infinitely many solutions is :

@@ o ®) 4 (© 2 @ 3
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(x+1) (x+1* (x+1)°
21 If| (x+2) (x+2)® (x+2)3is expressed as a polynomial in x, then the term independent of
l(x+3) (x+3)? (x+3)3

xis:
@@ o ®) 2 (© 12 (d) 16
-2 cosC cosB|
22. If A, B,C are the angles of triangle ABC, then the minimum value of [cosC -1 ~ cosA|is

cosB cosA -1

equal to :
(@ o ® -1 © 1 (d -2
23. If the system of linear equations
X+2ay +az =0
x+3by +bz =0
X+4cy +cz=0
has a non-zero solution then a, b, ¢ are in
(a) AP () G.B (© HP (d) None of these
24. If a,b and c are the roots of the equation x3 +2x% +1=0, find g Z E ,
c a
(@ 8 (b) -8 (© o @ 2

25. The system of homogeneous equation Ax + (A+1)y + (A—-1)z =0,
A+Dx+Ay +(A+2)z2=0,(A—1)x+ (A + 2)y + Az = 0 has non-trivial solution for :

(a) exactly three real values of A (b) exactly two real values of A
(c) exactly three real value of A (d) infinitely many real value of A
7 6 x2-13
26. If one of the roots of the equation . 2 x?-13 2 | =0isx =2, then sum of all other
x“-13 3 7
five roots is :
(@) -2 M) 0 (©) 2V5 d) V15

ZEEEEE | Avsves| .
1.{@| 2.(@| 3. b)) 4@ S5|@| 6. 7. 8[| 9.[ca)|10.|)

11.| (o) | 12.{ (© | 13.| ()| 14.|(d) | 15.|(©) | 16.((@) | 17.|(c) | 18.[(d) | 19.|(c) | 20.] ()
21.| () | 22.| ®) | 23.| () | 24.| (@) | 25.| (c) | 26.](a)
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@ Exercise-2 : One or More than One Answer is/are Correct 7ASS h
a a? 0

1. Let f(a,b) =|1 (2a+b) (a+b)? |, then
0 1 (2a + 3b)

(@) (2a+ b) is a factor of f(a, b) (b) (a+ 2b)is a factor of f(a, b)
(©) (a+b)is a factor of f(a, b) (d) ais a factor of f(a, b)
1+cos?@  sin? 0 2J/3tan0
2.If| cos®’0 1+sin®?0 2J3tan® |=0then 6 may be:
cos? 9 sin?®  1+2/3tan®
a 5n 7 11n
a) T S /m d) —
(@ - (b) = (© 6 6

a a+d a+3d
3.LetA=| a+d a+2d a |then:
a+2d a a+d
(a) Adepends on a (b) Adependsond
(c) Aisindependent of a, d d A=0
4. The value(s) of A for which the system of equations
1-Mx+3y-42=0
x-(3+ANy+52=0
3x+y-Az=0
possesses non-trivial solutions.
(@) -1 (b) O (© 1 @ 2
x2+4x-3 2x+4 13
5. Let D(x) = 2x%2 +5x-9 4x+5 26 |=ox> +Bx2 +vx + dthen :
8x%-6x+1 16x-6 104

(@ a+p=0 (b) B+y=0 (© a+B+y+8=0 @ a+B+y=0
x2+4x-3 2x+4 13

6. Let D(x) =[2x2 +5x~9 4x+5 26 |=ox® +Px® +yx+ Sthen :

8x2-6x+1 16x-6 104

(@ a+p=0 () B+y=0 © a+B+y+8=0 () a+Psy=0
7. If the system of equations
ax+y+2z=0
x+2y+z=>b

2x+y+az=0
has no solution then (a + b) can be equals to :

(a) -1 (b) 2 (© 3 @ 4
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8. If the system of equations
ax+y+22=0
X+2y+z=b
2x+y+az=0
has no solution then (a + b) can be equal to

oo e @ 3 @ 4

ZEammm . | Answers]  TTTNEERNES.

(b d) 3. (a; b) 4. (ﬂ, b) 50 (a, b, d) 6. (ﬂ, b, d)

1.| ®,cd 2.
7. ¢ d 8. O

S
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1 """ rcise-3 : Comprehensionwpevrob!ans‘ G L mﬁw!

Paragraph for Question Nos. 1to 3
Consider the system of equations

2x+2y+6z=8
X+2y+puz =5
X+y+3z=4
The system of equations has :
1. No solution if :
@ 2=2,p=3 M) r#2,u=3 (€ 7#2,p#3 (d 72=2,peR
2. Exactly one solution if :
@ 2%2,p=3 ) =2,u=3 (© 2#22,p=3 (d 72=2,peR
3. Infinitely many solutions if :
@ 2~22,u=3 ) ~=2,u%3 (© »#2,p=3 (d 2.=2,u<eR

BT | Avswes] ammmEs.

L L] 2@ aj@] 4
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W _Exercise-4 : Subjective Type problems

1 1 1
1. If 3" is a factor of the determinant & o) rid C rl+6C1 then the maximum value of n is

chz fl+3c2 ﬂ+6c2

8 2(11 + b] 2Clz + b2 2(13 + b3 @ a; das
2. Find the value of A for which 2b, +¢; 2by+c, 2bs +c3|=Alby by b3
21:1 +q 2C2 +day 2C3 +ds G C2 C3

aA+x0? A+x* Q+x0°
3. Find the co-efficient of x in the expansion of the determinant | (1 + 0 A+x0°% Q+x0°|
a+x0* 1+x% a+x0t?

x y? 28
4.1fx,y,z eRand|x* y° 2z =2then find the value of
X y8 2°

y5z6(z3 _y3) x4z6(x3 _23) x4y5(y3 _x3)
yzz3(}'6_26) xz3(26_x6) n,2(x6 _y6) .
yzz3(z3 _y3) xz3(x3 _23) xy203_x3)

5. If the system of equations :

2x+3y-2=0
3x+2y+kz=0
4x+y+2z=0

have a set of non-zero integral solutions then, find the smallest positive value of z.

6. Find a e R for which the system of equations 2ax -2y + 3z =0;x+ay + 22 =0and 2x+az =0
also have a non-trivial solution.

7. If three non-zero distinct real numbers form an arithmatic progression and the squares of these
numbers taken in the same order constitute a geometric progression. Find the sum of all
possible common ratios of the geometric progression.

a a as 6(11 2(12 2&3 3(11 + bl 3(12 + b2 3(13 + b3
8.LetA =|by by bs[,A2=|3b by bzlandAg =) 3b 3b, 3bs
Cl C2 C3 ].ZCI 4C2 4C3 3C1 3C2 3C3
then Az —Ag =kby, find k.
1 cos© 1

—cos0 1 cos0
-1 -cos6 2

VOeRis:

9. The minimum value of determinant A =
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10. For a unique value of p & 2, the system of equations given by
X+y+z=6
X+2y+3z=14
2x+5y +Az =p
has infinitely many solutions, then % is equal to

11. Letlimnsin(Zn:eﬂ )=km wheren eN.Find k :
n—x

12. If the system of linear equations
(cos8)x +(sinB) y + cos® =0
(sin@) x + (cos®)y +sin8=0
(cosB) x + (sin®)y —cos® =0
is consistent, then the number of possible values of 6,8 [0, 2n] is :

B | Avswers|

1.| 3 2. 9 3. o 4. 4
8. 3 9. 3 10.| 7 11.| 2
Qa0

Chapter 11 - Complex Numbers
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@ Exercise-1 : Single Choice Problems =2

4. Let 2, and z, be two roots of the equation z

1. Let t;, t,, t3 be three distinct points on circle |t|=1. If 8;, 8, and 65 be the arguments of

t1, ta, t3 respectively then cos(8; —0,) + cos(68, —03) + cos(83 —6;)
3 3

(@ 2-= i
2 (b) 5

(© =

N w

(d) <2

2. The number of points of intersection of the curves represented by

arg (z -2 -7i) = cot "} (2) and arg( 3~ ')=i
z+2-1

(@ o b 1 (© 2 (d) None of these

3. All three roots of az> + bz? + ¢z + d = 0, have negative real part, (a, b, ¢ € R) then :

(a) All q, b, c, d have the same sign (b) a, b, c have same sign
(©) a b, d have same sign (d) b, ¢, d have same sign
2 4 az + b =0, z being complex number. Further,
assume that the origin, z; and z, form an equilateral triangle, then :

(@ a®=b (b) a*=2b (© a®=3b ) a%=4b

5. If z and ware two non-zero complex numbers such that|ze|=1, and arg (z) - arg (@) = _125, —

Zwis equal to :

(@ 1 () -1 () i (@ —i
6. If be an imaginary n® root of unity, then Z(ar +b)o™™ is equal to :
r=1
n+1)a nb R
() ﬂ%’ (b) T () pro (d) None of these
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7.

If a, B are complex numbers then the maximum value of gi:—%lg—ﬂ is equal to :
a

(@ 1 (b) 2 (c) greaterthan2  (d) less than 1

; e of
- Let 2y, 25,23 and z, be the roots of the equation z* +23+2=0, then the valu

8
4
H(Zz, +1)is equal to :
r=1
(a) 28 (®) 29 © 30 (d 31
9. If arg ﬂ =7—t,then:
z-3-6i) 4
(@) minimum value of |z|is 6v2 -3 (b) Maximum value of | z| is 6v2 +3
(¢) minimum value of |z|is 15V2 -6 (d) Maximum value of |z|is 15V2+6
10. If 2; # -z, and |z, +2,|= l+—1— then :
%21 23
(a) at least one of z;, z, is unimodular (b) both z,, z, are unimodular
(c) 2 -z, is unimodular (d) 2, —z, is unimodular
11. If[z —i|< 2and z; =5+ 3i, then the maximum value of |iz + 2, | is :
(a) 5++13 (b) 5++2 © 7 d 8
12. Ifz), z,, z5 are vertices of a triangle such that|z; —z,|=|2; —z3|then a:g[mjis 2
Y T T
a) t— (b) O @ £ d ==
(@ 3 2 6
13. It is given that complex numbers 2; and z, satisfy |z, |= 2and | z,| = 3. If the included angle of
their corresponding vectors is 60°, then —Z—1+—:2 can be expressed as 7", where ‘n’ is a natural
1-22
number thenn =
(a) 126 (b) 119 () 133 @ 19
14. If all the roots of z3 + az? + bz + ¢ = 0 are of unit modulus, then :
(@) |a|<3 (b) |b|<3 © |e|=1 (d) All of the above
.
15. Let z be a complex number satisfying 5 <|z|< 4, then sum of greatest and least values of |z + L
z
is:
65 65 17
(@) - ® = & < (d 17
16. If|z - 2i|< +/2, then the maximum value of |3 +i (z - 1) |is :

(@) V2 (b) 242 © 2+v2 @ 3+2/3
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1
17. Letx -1 = (V2)i where i = y/~1. Then the value of x21¢’ iS¢
X X
i
@ iv2 ® -iv2 © -2 @ -

18. If z =re®(r>0& 0<0 < 2n) is a root of the equation 28-27+2%-2%2%-2%42%-2+1=0
then number of values of ‘' is :
@ 6 ) 7 © 8 @ 9

19. Let P and Q be two points on the circle |w|= r represented by w; and w; respectiVG.:ly, then the
complex number representing the point of intersection of the tangents at P and Qs :

@ —MW2 ) 2mW, © 2wz @ Hi¥a
2(wy +w)) Wy +wy W, +w, wy +w,

20. If 21, z,, z5 are complex number, such that |2|= 2 |2,|=3,|23|=4 then maximum value of
2 .
|21 =22+ |2, —23|2+|23 —z|? s :

(@) 58 (b) 29 () 87 (d) None of these

21. IfZ =L then find 2:
3+4

(@) 27 ) (=2) © @) ) (=27)i

22. If| Z-4| +| Z + 4|=10, then the difference between the maximum and the minimum values
of| Z | is:

@ 2 () 3 ‘ (© J41-5 @ o

| Answers|

1.|(@| 2./@@]| 38.]C@| 4@ 5 (D] 6. () 7. ®)| 8. (D] 9. M| 10.|
1. © | 12.[ @] 13.[ @ | 14.[@ | 15,/ | 16./®) | 17.| @) | 18.| () | 19.| () | 20.] ()

21.| (0) | 22.| (@)
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Q Exercise-2 : One or More than One Answer is/are Correct Z $ 1

Z
1. LetZ; and Z, are two non-zero complex number such that |12y +2Z,]=121|=122], then Z5 mey

be :
@ 1+ (b) 1+ w?
© o (d) o?

2. Let 2z, 2, and 25 be three distinct complex numbers, satisfying |z |=|z,|=|23|=1. Which of
the following is/are true :

z -—
(a) Ifarg[—lj=fthenarg 204, >Ewhere|z|>1
25) 2 Z2-2,) 4

(b) 2125 + 2525 + 232 | =| 2, +2, + 23]

© 1m[(z1 +2,)(2, +23) (2, +zl)J=0
zl '22'23

(@ If|z) ~25]=2]3) ~23]=+2]2, - 24, then Re(—z3 —5 J:O
fig =%

3. The triangle formed by the complex numbers z, iz, i %z is :

(a) equilateral (b) isosceles
(c) right angled (d) isosceles but not right angled

4. If A(z), B(z,), C(z5), D(z4) lies on |z |=4 (taken in order), where z, +23+23+24 =0
then:

(a) Max. area of quadrilateral ABCD = 32
(b) Max. area of quadrilateral ABCD =16
(c) The triangle AABC is right angled

(d) The quadrilateral ABCD is rectangle

S. Let 2}, 2, and z be three distinct complex numbers satisfying| z |=|z 2 |=| 23 |=1. Which of
the following is/are true ? S ’

(@ Ifarg(z—l]=gthen arg(Z = ] >§where| z|>1

ZZ Z—Zz
() | 2125 + 2525 +2321|=|2 +2, +23 |

© Im[(z1 +325) (25 +23) (25 +21)J=0
% *%3°%3

—_—

() Iflzl —22l=‘/§|zl -24 |=‘/§|22‘23 l’ thenRe[z3 -2 j:O
23 —22
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6. 1fz; =a+ib and z, =c +id are two complex numbers where g, b, ¢, d € Rand | z, |=lz2]=1
and Im (z,%,) = 0.If w; =a+icand w, =b +id, then :

(@) Im (w;wy)=0 (®) Im(Wwy)=0
(© Im (ﬂ] =0 () Re (Q-J =0
Wo w2

7. The solutions of the equationz* + 4i z3 —6z%2 -4iz—i =0 represent

vertices of a convex polygon in the complex plane. The area of the polygon is :

(a) 22 ) 2%2 © 292 @ 2¥4
8. Least positive argument of the 4P root of the complex number 2 -iv/12is :
n s St 7n
a) — 2 = d) —
@ 6 & 12 & 12 t 12

9. Let wbe the imaginary cube root of unity and (a + bo+ c©>)?°!® = (a + bo® + c®)
where q, b, ¢ are unequal real numbers. Then the value of a? + b2 +c2 —ab -bc —caequals :
(@ o ) 1 (© 2 @ 3

10. Let n be a positive integer and a complex number with unit modulus is a solution of the
equation z" + z + 1 = O then the value of n can be :

(@) 62 () 155 (@ 221 d 196
o 7 | Answers | B~
o N 2 -
Ll @d  [f2 God (1S 0O | 8] @cd 1 5. ®.cd) | 6] @bo |
9 |
ANC) 8] © | 9 ® [10]@bo | | |
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2 Exercise-3 : Comprehension Type Problems foxe

Paragraph for Question Nos. 1 to 2
Let f(2) is of the form oz + B, where o, P are constants and o, p, z are complex numbers such
that|a| # |B|. f(z) satisfies following properties :
(i) If imaginary part of z is non zero, then f(z) + f(z) = f(Z) + f(Z)
(ii) If real part of z is zero, then f@)+ f(z)=0
(iii) If 2 is real, then f(z) f(2) > (z +1)2 V z €R.

4x2 2

1. GO D) + (fg' o) =1, x, y eR,in(x, y)plane will represent :
(a) hyperbola (b) circle (c) ellipse (d) pair of line
2. Consider ellipse S : L + L =1, x, y e Rin(x, y)plane, then point (1, 1) will lie :
(Re(w))?  (Im(B))?
(a) outside the ellipse S (b) inside the ellipse S
(c) on the ellipse S (d) none of these

Paragraph for Question Nos. 3 to 5

Let z; and z, be complex numbers, such what z;2 — 4z, =16 + 20i. Also suppose that roots o
and Boft? + 2t + 2, + m = 0 for some complex number m satisfy | a —B| = 247, then :

3. The complex number ‘m’ lies on :
(a) asquare with side 7 and centre (4, 5) (b) a circle with radius 7 and centre (4,5)
(c) acircle with radius 7 and centre (-4, 5)  (d) a square with side 7 and centre (-4, 5)
4. The greatest value of |m|is :

(a) 5v21 (b) 5++23 (© 7+443 ) 7+41
5. The least value of |m| is :
(@) 7-41 (b) 7-43 (© 5-423 ) 5++21

Paragraph for Question Nos. 6 to 7

Let z; =3 and z, =7 represent two points A and B respectively on complex plane. Let the
curve C, be the locus of point P(z) satisfying |z -z | %+ |z — 2,|% = 10and the curve C, be the

locus of point P(z) satisfying |z — 2, |2+ |z -2,2=16.

6. Least distance between curves C; and C, is :
(@) 4 () 3 (© 2 @ 1
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7. The locus of point from which tangents drawn to C; and C; are perpendicular, is : i
(@ |z-5|=4 ®) |z-3|=2 © |z-5|=3 (d) |z-5|=+5

Paragraph for Question Nos. 8 to 9

In the Argand plane Z;, Z, and Z, are respectively the vertices of an isosceles triangle ABC
with AC =BC and ZCAB=0.IfI(Z 4) is the incentre of triangle, then :

2
8. The value of(ﬁ) (E) is equal to :
IA AB

@ |Y2-241)@ -2Z3) (Z,-21)(Z3 -23)

(Z4 —Zl) il (Z4 _Zl)
(Z5-2,)(Z5 -2y) (Zy+2,)(Z;3 +2))
(@] d)
(24 —21)2 ( (Z4+Zl) |
9. The value of (Z, —Zl)2(1+cose) secO is:
- Za -7
@) (23 -2) (25 =) o Gt —2)

Zu—T
(Z2-2,)(Z3-2,)

(c)
(24 -2;)?

() (Zy-Z)Za—2,)*

ZEE | Answes| .

1.l @ | 2. |/M®)| 3./ 4. (d)| 5.|(@) 6.|(d) 7./(d)| 8./ (| 9. (a)
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@ Exercise-4 : Matching Type Problems

1. Ina AABC, the side lengths BC, CA and AB are consecutive positive integers in increasing order.

PP . Column-Il
(A) |Ifz, z, and z; be the affixes of vertices A, Band C respectively| (P) 2
- 23 —%
in argand plane, such that | arg 21773 |l = 23‘8( 21 ] ’
29 —23 227
then biggest side of the triangle is
Q) 3

- - -
(B) |Let a, b and ¢ be the position vectors of vertices 4, B and C

. - - - -
respectively. If (c—a)-(b-c)=0 then the value of]
- 2 9 5 5 o
| ax b+ bx c+ cx a|equals to

(C) |Let the equations g x+by+¢ =0 and ayx+byy +c, =0 (R) 4
@by —axb | _4
qa, +b byl 3
(where s is the semiperimeter) a = BC, b =CA, ¢ = AB

(D) | If the altitudes of AABC are in harmonic progression then the| (S) 6
side length ‘b’ can be

represent the lines AB and AC respectively and

then the value of s —c

(T) 12

2. Let ABCDEF is a regular hexagon A(z;), B(z,), C(z3), D(z4), E(z5), F(z¢) in argand plane
where A, B,C, D, E and F are taken in anticlockwise manner. If z; =-2 25 =1-+/3i .

N\ Column-l Column-I
(A) |Ifz, =a+ib, then 2a® + b? is equal to P) 8
(B) | The square of the inradius of hexagon is Q) 7
(C) | The area of region formed by point P(z) lying inside the incircle (R) 5

I Sm. m
of hexagon and satisfying 3 <arg(z) < = Is —mn, where m, n
n
are relatively prime natural numbers, then m + n is equal to

(D) | The value ofzﬁ —8f g2 g3 g2 -z2is equal to (S) 3

(T) |
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3.

o

L ary

~ Column-l

Column-ll

Aa)

(B)

(©

(D)

Let wbe a non real cube root of unity| (P)
then the number of distinct elements
in the set {1+ 0+ ®? +... + @™)™;
n,meN}is:

Let wand w? be non real cube root of] (Q)
unity. The least possible degree of a
polynomial with real co-efficients
having roots

2@ (2+3w), (2+30)?%, 2-0-02)
is
Let o =6+ 4i and B =2+ 4i are two| (R)

complex numbers on Argand plane.
A complex number z satisfying amp

zZ—-0 n .
( ]=g moves On a 1major

z-p
segment of a circle whose radius is

Let 2, Z5, 23 are complex numbers| (S)
denoting the vertices of an
equilateral triangle ABC having
circumradius equals to unity. If P|
denotes any arbitrary point on its
circumcircle then the value of

%((PA)Z +(PB)? + (PC)?) equals to

3

A

/ﬁ

B o

| Answers |

1.
2.
3.

A_)S;B—)T;C——)S;D—)Q:R:SxT
A>R;B—>S;C—>Q;D-P
A—>S; B—>R; C-Q; D> P
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1. Let complex number ‘z’ satisfy the inequality 2 <|z| < 4. A point P is selected in this region at
random. The probability that argument of P lies in the interval [—2, ﬂ is %, thenK =

2. Let z be a complex number satisfying |z - 3| <|z -1|,|2 - 3| <|z-5|, |z —i| £|z +i| and
|z —i| <|z - 5i|. Then the area of region in which z lies is A square units, where A =

3. Complex number z, and z, satisfy z + Z = 2|2 —1| and arg(z; —2,) =§. Then the value of
Im (2, +32,)is:

4. 1|z |=1, |25|=2]2;5|= 3and| 92)2, + 42,25 + 2,23 |= 36, then| 2, + 2, + 23 |isequalto:

5. If| 2, | and| 2, | are the distances of points on the curve 52z — 2i(z % -7 2) — 9 = O which are at
maximum and minimum distance from the origin, then the value of | z; |+ 24 |is equal to :

1 1
6. Let + + . A + L =1
a1+(1) a2+0) aa+(l) an+(D
where aq, a,, a;, ......... @, €R and o is imaginary cube root of unity, then evaluate
$ o
2

raa; —a, +1

7.1 |z |=2]2,]=3

I [=4 and |22 +32,+42;|=9, then value of
82,23 + 27232; + 6422, is :

[ 23
|1/3- .

8. The sum of maximum and minimum modulus of a complex number z satisfying
|z—2si|sls,i=J—1iss,then%is:

QaQ

Chapter 12 - Matrices
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- Let A =BB" +CC”, where B =[(szpse],c =[ S0 ]; 0eR.ThenAis:

in® —cos 0
00 01 10 0 0
@ [0 0] O [1 0] © [o 1] @ [o 1}
0O 0 -1
. LetA = 01 —01 8 . The only correct statement about the matrix A is :
(a) Ais a zero matrix (b) A? =1, where I is a unit matrix
(©) A7! does not exist (d) A =(-1I, whereI is a unit matrix
. Let A =[a;j]3,3 be such that a;; =[3; when} = 1_., then {w} equals :
0; 1 #] 5
(where {-} denotes fractional part function)
2 1 2 1!
£ ; = ) = d) =
(a) = (b) 5 (©) 3 (d) 3
sin « 0 0 cos? o 0 0
1fAl=| 0 sin?p 0 |and Bl=| 0 cos*p 0 |wherea,p, yareany real
0 0 sin’y 0 0 cos?y
numbers and C = (A~ +B®)+ 5471 B (A7 + B)+10A7B%(A™! +B™!) then find |C]|.
(@) O (b) 1 (© 2 @ 3
3 -3 4 2
JIfA=|2 -3 4[;thenA™ =
0 -11
@ A ®) AZ © A° @ A*
Let M =[a;]3x3 where a; € {-1, 1}. Find the maximum possible value of det (M).
. - L
’ (b) 4 (© 5 (d 6

(a 3
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x 3 2
7. LetmatrixA{l y 4]'ifxyz=zxand8x+4y+3z=x+28,then(ade)Aequals=
2 2

2
A+1 0 0 A 00
(a) 0 A+1 0 () [0 A O
i 0 0 A+1 0 0 A
A> Q 0 A+2 0 0
© |0 a2 o @] 0 a+2 O
0 0 a? 0 0 A+2
x-2 e~ —sinx
8. If the trace of matrix A =| cosx? x2-x+3 In| x| |is zero, then x is equal to :
0 tan~! x x-7
(a) —2o0r3 (b) -3o0r-2 () -3or2 (d) 2o0r3
9. If A =[a;],,; where a; ={i;igj ifj then A" isequal to :
1[0 3 1fo -3 10 -3 1fo 3]
@) 9[3 1] ) 5[3 _1] © 24 _1] ) 5[3 1]
1 -tan® 1 tan0] " _[a -b .
19, If[tane 1 ][—tane 1} ’[b a]"he“'
(@ a=b=1 (b) a=cos26, b =sin20
(c) a=sin26, b =cos20 (d) a=1,b=sin20
11. A square matrix P satisfies P? =1 -P,wherel is identity matrix. If P" = 5] — 8P, then n is :
(@) 4 () 5 (© 6 @ 7
x y -2
12. Let matrix A =| 1 % g where x, y, z € N. If det. (adj. (adj. A)) = 28 . 3% then the number
1

of such matrices A is :
[Note : adj. A denotes adjoint of square matrix A.]

(a) 220 (b) 45 (¢) 55 (d 110
13. If A is a 2x 2 non singular matrix, then adj (adj A) is equal to :
(a) A2 (b) A () A7! @ (a1)2

14. A= [g Pa] andMA =A?™,m e N, a,b € R, for some matrix M, then which one of the following
is correct :
2 p2m
Mu{y P —@+p2ym[l O
@ [b"“ —a”"] B el sy, ]

(© M=(a"‘+b’")|:(1) ?] @ M =(q? 4+ p2ym-1 [g .1:1]
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15. Let A be a square matrix satisfying A2 + 5A + 5I = 0. The inverse of A + 2 is equal to :

@ A-2 (b) A+3I © A-3I (d) non-existent

16418t 4. [:73 :152] and B = [172 :g] be two given matrices, then (AB)Lis:
1.0 10 -1 0 01

@ [§ 4 ® (3 9] © |3 0] @ [9 5
17. If matrix A = [% g] then the value of |adj. A | equals to :

@@ 2 ®) 3 © 4 @ 6
18. If for the matrix A = [CPSQ 2sin 6] A71 = AT then number of possible value(s) of 8in [0, 2]

sin® cosO |
is:
@ 2 ®) 3 © 1 ) 4

T

19. Let M be a column vector (not null vector) and A = acii the matrix A is :

(where M T is transpose matrix of M)

(a) idempotant (b) nilpotent (c) involutary (d) none of these
(1 2 _( cos® sinB _pT . 2014 T,
20. IfA—(O l)’P_(—sinG cose)’Q_P AP, find PQZMPT;
1 92014 1 4028
(a) (0 . ® o
(© (P71 A2014p2013 (d) pTA20M4p
21. If M be a square matrix of order 3 such that|M|= 2, then adj(%) equals to :
1 b 1 © 1 d £
@ 3 L 8 W 5

22. If A is matrix of order 3 such that| A|= 5and B = adj A, then the value of' | A | (AB)Tlis equal to

(where | A| denotes determinant of matrix A. AT denotes transpose of matrix A, A~} denotes
inverse of matrix A. adjA denotes adjoint of matrix A)

@ 5 ® 1 © 25 @ =

T | Answers |

C_e™ A
——

e

1. (C) 2, (b) 3. (b) 4. (b) 5‘ (C) 6' (b) 70 (b) 8- (C) 9. (a) lo. (b)
11.| © | 12.{ © | 13.|(®) | 14.{(d)| 15.|(®) | 16,/ (D) | 17.|(a) | 18.|(D)| 19.|(a) [ 20.| (b)

21.| (d) | 22./ (D)
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Q Exercise-2 : One or More than One Answer is/are Correct

1. If A and B are two orthogonal matrices of order n and det (A) + det(B) =0, then which of the
following must be correct ?
"(a) det(A + B) =det(A) + det(B) (b) det(A+B)=0
(c) A and B both are singular matrices (d A+B=0
2. Let M be a 3x 3 matrix satisfying M® = 0. Then which of the following statement(s) are true:

(a) \%M2+M+I £0 ®) %MZ—M+I =0
© ‘%M2+M+I -0 @ ,—12-M2—M+I £0
cosa -sina O
3. LetA, =[sina cosa Of,then:
0 0 1
(@) Agp =AAp ) A'=A_,
() A;' =-A, d) AZ=-1

4. A% -24%2 A +20 =0ifA =

(@ I (b) 21

l:Z -1 21 [2 1 - jl
(-1 0 O @ij1 0 o
0 1 0 01 O

5. Let A be a 3x 3 symmetric invertible matrix with real positive elements. Then the number of
zero elements in A~ are less than or equal to :

@@ o (b) 1 (© 2 d) 3
B Answersl T
1. (a; b) 2. (a; d) 3' (a’ b) 40 (a, b, G d) 5. (d)
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@ Exercise-3: Matching Type Problems 4 h

1. Consider a square matrix A of order 2 which has its elements as 0, 1, 2 and 4. Let N denotes the

number of such matrices.

Column-| Column-ll
(A) | Possible non-negative value of det(A) is ®) 2
(B) | Sum of values of determinants corresponding to N matrices is | (Q) 4
(C) | If absolute value of (det(A)) is least, then possible value of| (R) -2
| adj (adj (adj A))|
(D) | If det(A)is least, then possible value of det (447" ) is (s) 0
(T 8
2.,
Column-| Column-ll
(A) |If A is an idempotent matrix and I is an identify matrix of the| (P) 9
same order, then the value of n, such that
(A+D" =1+127Ais
B) [IfI-A)"=I+A+A%+....A7 then A" =0 () 10
where n is
(C) | If A is matrix such that a; = (@i + ) (i - j), then A is singular if| (R) 7
order of matrix is
D) | If ;1 non-singular matrix A is symmetic, such that A7l is also| (S) 8
symmetric, then order of A can be
3.
\ Column-l Column-Ii
(A) | Number of ordered pairs (x,y) of real numblers ®) 0
satisfying sinx +cosy = 0, sin? x + cosz_y = Z
O<x<mand0<Yy < m, is equal to
(B) | Given a, b and c are three vectors such that band| (@ 2
‘e are unit like vectors and |Z|= 41fa+he=2b
| [then the sum of all pos;ible values of Ais equal to
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(©)

(D)

1 1 1 1 -2 3

Q =P}, then the value of ¢t is equal to

1 -1 1 4 2 2 (R)
If pP=(2 1 -3|, 10Q=(-5 0 t| and

If y = tanu where u =v—l and v = In x, then the (s
v

value of %— at x = eis equal to Athen[A] is equal to

(where [-] denotes greatest integer function)

4

Column-l

Column-ll

Aa)

(B)

If P and Q are variable points on C; x2+y2=4(P)
and C,:x%+y%-8x—6y+24=0 respectively
then the maximum value of PQ, is equal to

Let P,Q, R be invertible matrices of second order| (Q)
such that A =PQ~!,B=QR™},C =RP, then the
value of det. (ABC + BCA + CAB) is equal to

The perpendicular distance of the point whose| (R)
position vector is (1, 3, 5) from the line
:=i+23+3ﬁ+k(i+2}+2ﬁ)isequalto

Let f(x) be a continuous function in [-1,1] such| (S)

2
In(px"+gx+r) . ;.59

xZ

that f(x) = 12 ; x=0 ;
o . S
s (e ) ; 0<x<1

’
x2

then the value of (p + g +r), is equal to

1

| N Column-|

Column-ll

@)

l' 1 1 1 -l—)has the ®)
'[nh_ﬂ n(1+\/§+\/§+m+~/;

| value equal to

1
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Let A =[a;] be a 3x 3 matrix where Q
2cost ; ifi=j
ap=|1;  if[i-j|=1

0; otherwise

(B)

then maximum value of det(A) is

(C) | Let

fOx)=x® + px? +qx+6  where| (R)
P, qeR and f'(x) <0 in largest possible
interval —g, - 1) then value of g - p is
(D) | If 4° -2*2 454 ||b-1|-3|=]|siny]|;
x,y,beR

then the sum of the possible values of b is A
then (A + 1) equals

(s)

| Answers |

T ~—

e

JA-Q;

JA>Q;

A—>P,QT;B>S;C->PR;D>R

./A>R;B>P,Q,8;C>P,RRD>P, QRS

B—>R; CoS; D> P

A->S; BoR; C»P; D= Q

B—»>S; C-»P; D> R
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Q Exercise-4 : Subjective Type Problems

1. Aand Bare two square matrices. Such that A2B = BA and if (AB)"° = A¥ - B'°.Find the value of
k-1020.

2. Let A, and B, be square matrices of order 3, which are defined as :

An =la;]and B, =[b;] where a; = 2;;]andb,-j =312—;—]foralliandj,1 <i, j<3.

Ifl=LimTr. (34, +324,+3%A4; +......+3"A,)and
n—o

(l+m)

m = LimTr. (2B, + 2°B, + 2%B, +......+2"B,), then find the value of
n—w

[Note : Tr. (P) denotes the trace of matrix P]

3. Let Abe a 2x 3matrix whereas Bbe a 3 x 2 matrix. If det. (AB) = 4, then the value of det. (BA),
is :

4. Find the maximum value of the determinant of an arbitrary 3x 3 matrix A, each of whose
entries a; € {-1, 1}.

5. The set of natural numbers is divided into array of rows and columns in the form of matrices as

6 7 8
A =[1],A, = 2 3 ,A3 =| 9 10 11 |and so on. Let the trace of A, be A. Find unit digit of
3 9 12 13 14

A?

g | Answers | F N
1. 3 2. 7 3| 0 4. 4 sij:l:zj

QaQ

Chapter 13 - Permutation and Combination
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@ Exercise-1 : Single Choice Problems

1. The number of 3-digit numbers containing the digit 7 exactly once :
(a) 225 (b) 220 () 200 (d) 180

2. Let A ={x,, X3, X3, X4, X5, Xg, X7, Xg}, B={¥1, Y2, ¥3, ¥4} The total number of function
f : A - Bthat are onto and there are exactly three elements x in A such that f(x)=y is:
(a) 11088 (b) 10920 (c) 13608 (d) None of these

3. The number of arrangements of the word “IDIOTS” such that vowels are at the places which
form three consecutive terms of an A.R is :
(a) 36 ®) 72 © 24 (d) 108

4. Consider all the 5 digit numbers where each of the digits is chosen from the set {1, 2, 3, 4} .Then
the number of numbers, which contain all the four digits is :

(a) 240 d) 244 (c) 586 (d 781

5. How many ways are there to arrange the letters of the word “GARDEN" with the vowels in
alphabetical order ?
(@) 120 (b) 480 (c) 360 (d) 240

6. Ifa = [3butcx2 = 5a —3and p2 = 58 — 3then the equation having a /Band B/ a asits roots is :
(a) 3x2-19x+3=0 ®) 3x*+19x-3=0
(@ 3x?-19x-3=0 (d x*-5x+3=0

7. A student is to answer 10 out of 13 questions in an examinadon such that he must choose at
least 4 from the first five questions. The number of choices available to him is :

(a) 140 (b) 196 (9 280 @ 346
8. LetsetA={1,23,..... ,22}. Set Bis a subset of A and Bhas exactly 11 elements, find the sum

of elements of all possible subsets B.

(@) 252%Cp

(© 253%'Cy

®) 230%Cy,
@ 253%¢C5
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10.

11.

12.

13.

14.

15.

16.

17.

. The value of [————2009! i 2006!} =
2008! + 2007!
([] denotes greatest integer function.)
(a) 2009 (b) 2008 (c) 2007 @1
IF Dy Doy Pasinsins ,Pms are distinct prime numbers. Then the number of factors of
P PoP3wee Py IS ‘
@ m(n+1) () (n+1)2" © n-2" @ 2™

A Dbasket ball team consists of 12 pairs of twin brothers. On the first day of training, all 24
players stand in a circle in such a way that all pairs of twin brothers are neighbours. Number of
ways this can be done is : '

(@ (12)!2" b) (1122 © (22" @ a2

Let ‘m’ denotes the number of four digit numbers such that the left most digit is odd, the second
digit is even and all four digits are different and ‘n’ denotes the number of four digit numbers
such that left most digit is even, second digit is odd and all four digits are different. If m = nk,
then k equals :

4 3 : 5 4
a) — = = d) —
(@ 5 (b) 2 (© 2 (d) 3
The number of three digit numbers of the form xyz such that x <y andz < y is :
(a) 156 (b) 204 () 240 (d) 276

A and B are two sets and their intersection has 3 elements. If A has 1920 more subsets than B
has, then the number of elements of A union Bis : -

(a) 12 (b) 14 () 15 (d 16

All possible 120 permutations of WDSMC are arranged in dictionary order, as if each were an
ordinary five-letter word. The last letter of the 86™ word in the list, is :

(@ W (b) D w (@) M @ ¢

The number of permutation of all the letters AAAABBBC in which the A's appear together in a
block of 4 letters or the B’s appear together in a block of 3 letters is :
(a) 44 (b) 50 () 60 (d) 89
30
Number of zero’s at the ends of I—I(n)""1 is :
n=>5
(@ 111 (®) 147 (© 137 (d) None of these

18. The number of positive integral pairs (x, y) satisfying the equation x2 — ¥2 =3370is :

(a o0 b 1 () 2 @ 4

19. The number of ways of selecting ‘n’ things out of ‘3n’ things of which ‘n’ are oFemeiindiond

alike and ‘n’ are of second kind and alike and the rest unlike is :
(@) n2™ () (n-1)2"? (© (n+1)2™ (d) (n+2)2™
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20. Ifx, y, z are three natural numbers in A.P such that x + y + z = 30, then the possible number of

ordered triplet (x,y,2)is :

(@) 18 ®) 19 (© 20 (€ 21

Adice isrolled 4 times, the numbers appearing are listed. The number of different throws, such

that the largest number appearing in the list is not 4, is : :

(@ 175 (b) 625 (c) 1040 (d) 1121

22. Let m denotes the number of ways in which 5 boys and 5 girls can be arranged in a line
alternately and n denotes the number of ways in which 5 boys and 5 girls an be arranged in a
cirlce so that no two boys are together. if m = kn then the value of k is :
@ 2 () 5 (© 6 (d) 10

23. Number of ways in which 4 students can sit in 7 chair in a row, if there is no empty chair -
between any two students is :

21.

(@ 24 (b) 28 © 72 - (d 96
' 30
24. Number of zero’s at the ends of I_I(n)""1 is :
n=5
(@ 111 (b) 147 (c) 137 (d) None

25. The number of words of four letters consisting of equal number of vowels and consonants (of
english language) with repetition permitted is :
(a) 51030 (b) 50030 (c) 63050 (d) 66150

26. Ten different letters of an alphabet are given. Words with five letters are formed with these
given letters. Then the number of words which have atleast one letter repeated is :

(a) 30240 (b) 69760 (c) 69780 (d) 99784
27. Number of four digit numbers in which at least one digit occurs more than once, is:
(a) 4464 (b) 4644 (c) 4446 (d) 6444

28. In a game of minesweeper, a number on a square denotes the number of mines that share at
least one vertex with that square. A square with a number may not have a mine, and the blank
squares are undetermined. In how many ways can the mines be placed in the given
configuration on blank squares:

2 1 2
(a) 120 (b) 105 (© 95 (d 100
29. Let the product of all the divisors of 1440 be P.. If Pis divisible by 24, then the maximum value

of xis:
(a) 28 (b) 30 (c) 32 - (@ 36
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30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Let N be the number of 4-digit numbers which contain not more than 2 different digits. The
sum of the digits of N is :

(@) 18 () 19 (c) 20 (d) 21

The number of different permutations of all the letters of the word PERMUTATION such that
any two consecutive letters in the arrangement are neither both vowels nor both identical is :
(@ 63x[6 x|5  (b) 8x[6 x|5 © 57x|5 x|5 (@ 7x|Z x[5

A batsman can score 0, 1, 2, 3, 4 or 6 runs from a ball. The number of different sequences in
which he can score exactly 30 runs in an over of six balls :

(@ 4 () 72 (c) 56 d 71

A batsman can score 0, 2, 3, or 4 runs for each ball he receives. If N is the number of ways of
scoring a total of 20 runs in one over of six balls, then N is divisible by:

@@ 5 ®) 7 (© 14 (d) 16
The number of non-negative integral solutions of the equation x+y +2 =5 is:
(a) 20 () 19 (© 21 (d 25

The number of solutions of the equation x; + x, + x5 + x4 + x5 =101, where x;s are odd
natural numbers is :

(@) 105C4 (b) 52C5 () 52C4 (d) 5()C4
An ordinary dice is rolled 4 times, numbers appearing on them are listed. The number of
different throws, such that the largest number appearing on them is NOT 4, is :
(@ 175 (b) 625 (© 1121 (d) 1040

Number of four letter words can be formed using the letters of word VIBRANT if letter V is must
included, are :

(a) 840 (b) 480 © 120 (d) 240

The number of rectangles that can be obtained by joining four of the twelve vertices of a
12-sided regular polygon is :

(a) 66 (b) 30 (c) 24 @ 15
Number of five digit integers, with sum of the digits equal to 43 are :
(@ 5 () 10 (© 15 d) 35

17.
27,
i el >‘37o
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Exercise-2 : One or More than One Answer is/are Correct -

1. The number of 5 letter words formed with the letters of the word CALCULUS is divisible by :
= 0 © 5 @ 7

e 50 . ' . P 100 100-k qk : lso equal to :
2. The coefficient of x°° in the expansion of Z Cr(x-2) 3" isalso eq
k=0
(2) Number of ways in which 50 identical books can be distributed in 100 students, if each
student can get atmost one book.
(b) Number of ways in which 100 different white balls and 50 identical red balls can be
arranged in a circle, if no two red balls are together.
(c) Number of dissimilar terms in (O + X9+ X3 +... + x50)51.
@ 2:6:10-14...... 198
50! .
3. Number of ways in which the letters of the word “NATION” can be filled in the given figure such
that no row remains empty and each box contains not more than one letter, are :

(@ 11[6 (b) 12[6 () 13|6 @ 1416
4. Let a, b, ¢, d be non zero distinct digits. The number of 4 digit numbers abcd such that ab + cd is

even is divisible by :

(@ 3 () 4 (© 7 @ 11

ZEEmEET | Answers]

(a, b, © 2. @d | 3| © 4.| (a,b,d)
a' ’

1
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@ Exercise-3 : Comprehension Type Problems el s

Paragraph for Question Nos. 1 to 2

Consider all the six digit numbers that can be formed using the digits 1, 2,3, 4, 5 and 6, each
digit being used exactly once. Each of such six digit numbers have the property that for each
digit, not more than two digits smaller than that digit appear to the right of that digit.

1. Asix digit number which does not satisfy the property mentioned above, is :

(a) 315426 (b) 135462 (c) 234651 (d) None of these
2. Number of such six digit numbers having the desired property is :
(a) 120 (b) 144 (© 162 (d) 210

s 7 . | Answers |
F. (d| 2@
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Q Exercise-4 : Matching Type Problems / LL

1. All letters of the word BREAKAGE are to be jumbled. The number of ways of arranging them so

that :
Column-l Column-ll
(A) | The two A are not together P) 720
(B) | The two E’s are together but not two As Q) 1800
(C) | Neither two A's nor two E’s are togéther (R) 5760
(D) | No two vowels are together - (s) 6000
L (T) 7560 J

2. Consider the letters of the word MATHEMATICS. Set of repeating letters = { M, A, T}, set of non
repeating letters = { H, E, 1, C, S }: '

Column-| Column-ll
(A) | The number of words ‘taking all letters of the given word| (P) 28-(71H
such that atleast one repeating letter is at odd position is
(B) | The number of words formed taking all letters of the| (Q) an!
given word in which no two vowels are together is (2!)3
(C) | The number of words formed taking all letters of the| (R) 210(7 ") 2

given word such that in each word both M’s are together
and both T’s are together but both A's are not together is

(D) | The number of words formed taking all letters of the| (S) 840 (71)
given word such that relative order of vowels and

consonants does not change is

(T) 4171
2n3
Y “naa | Answers | B N

p— ]

1./A»T; B5Q; C-R; D-P

2./A»Q; BoR; C—oP D-T
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iﬁiﬁniéri:'ise-s : Subjective Type Problems

1. The number of ways in which eight digit number can be formed using the digits from 1 to 9
without repetition if first four places of the numbers are in increasing order and last four places

are in decreasing order is N, then find the value of %

2. Number of ways in which the letters of the word DECISIONS be arranged so that letter N be
somewhere to the right of the letter “D” is % Find A.

4. There are 10 stations enroute. A train has to be stopped at 3 of them. Let N be the ways in which
the train can be stopped if atleast two of the stopping stations are consecutive. Find the value of
JN.

5. There are 10 girls and 8 boys in a class room including Mr. Ravi, Ms. Rani and Ms. Radha. A list
of speakers consisting of 8 girls and 6 boys has to be prepared. Mr. Ravi refuses to speak if Ms.
Rani is a speaker. Ms. Rani refuses to speak if Ms. Radha is a speaker. The number of ways the
list can be prepared is a 3 digit number n; n,ni5, then|ny +n, —ny|=

6. Nine people sit around a round table. The number of ways of selecting four of them such that
they are not from adjacent seats, is

7. Let the number of arrangements of all the digits of the numbers 12345 such that atleast 3 digits
will not come in it’s original position is N. Then the unit digit of N is

8. The number of triangles with each side having integral length and the longest side is of 11 units
is equal to k2, then the value of ‘k’ is equal to

9. 8 clay targets are arranged as shown. If N be the number of
different ways they can be shot (one at a time) if no target
can be shot until the target(s) below it have been shot. Find
the ten’s digit of N.

10. There are n persons sitting around a circular table. They start singing a 2 minute song in pairs
such that no two persons sitting together will sing together. This process is continued for 28
minutes. Find n .

11. The number of ways to choose 7 distinct natural numbers from the first 100 natural numbers
such that any two chosen numbers differ atleast by 7 can be expressed as "C, . Find the number
of divisors of n.

12. Four couples (husband and wife) decide to form a committee of four members. The number of
different committees that can be formed in which no couple finds a place is A, then the sum of
digits of Ais :
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13. The number of ways in which 2n objects of one type, 2n of another type and 2n of a third type
can be divided between 2 persons so that each may have 3n objects is a.n? +pn +y. Find the
value of (a. + B + 7).

14. Let N be the number of integral solution of the equation x +y + 2z +w =15where x 20,y > 5,
z 2 2and w > 1. Find the unit digit of N.

| Answers |
2 P 2. 8 3. 8 4. 8 5. 5 6. 9 7. 9
- P ol 6 B0l 7 A 7 |12 7 | as| 7 | 14 4
ooa

Chapter 14 - Binomial Theorem
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1. Let N =224 _1 ¢ =253 1 977 ;1 and p=2%08 _2204 1 1. Then which of the following

statement is correct ?

(a) o divides N but B does not (b) Bdivides N but a does not
() aandpboth divide N (d) neither a nor Bdivides N
2n
2.If Q+x+x3)" = Za,x’, then a, -"C; -a,; + "Cya,_, —"C3a,_3 +...... +(-D" "C,ay is
r=0
equal to : (r is not multiple of 3)
(@ o (b) "c, ©) a, @1

3. The coefficient of the middle term in the binomial expansion in powers of x of (1 + ax)* and of
a- ouc)6 is the same if a equals :

5 3 -3 10
st —_ C — —
(a) 2 (b) : © 0 (d .
4.1 (140D =Cy+Cix+Cax? usisiss +C010x°®"°  then the sum of series
Cy,+Cs5+Cg +...... + C 009 €quals to :
(@) L2 -1 ® 120y
2 3
© 2@ -1 @ 3@ -1
5. Leta, =(2+ V3)". Find r}l_r)?o (o, =[a,]) ([]1denotes greatest integer function)
1 1
a) 1 ® = © = £
6. The number N =2°C; —2°C¢ + 2%C4 - 2°Cy4 +...... —~20C,4 is not divisible by :

(@ 3 (b 7 (© 11 d) 19
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11
7. The value of the expression log 2(1 + 1 g, J :
2
=1

k

@ 1 ®) 12 (¢ 13 (d) 14

8. The constant term in the expansion of (x + —le is :

x

(@ 26 (b) 169 (c) 260 (d) 220

9. If i+1+—§+ ...... +50 term = —— Y then sum of coefficients in the expansion

4! 51 6! 31 (k+3)!
A +2x +3x, +...... +100x;99)* is :
(Wherea, 25, Xayuweuss » X100 are independent variables)
(@) (5050)%° () (5050)°!
(©) (5050)52 (d) (5050)%°
10. Statement-1: The remainder when (128)(12‘”128 is divided by 7 is 3.

because

Statement-2: (128)'28 when divided by 3 leaves the remainder 1.
(a) Statement-1 is true, statement-2 is true and statement-2 is correct explanation for
statement-1.
(b) Statement-1 is true, statement-2 is true and statement-2 is not the correct explanation for
statement-1.
(c) Statement-1 is true, statement-2 is false.
(d) Statement-1 is false, statement-2 is true.
11. If n > 3, then xyz"Co —(x -1y -1D(z -1) "C+(x-2)(y -2)(z-2)"Cy -
(x-3)(y =3)(z -3) "C3 +.....+ D" (x-n)(y -n)(z —n) "C,, equals :
(b) x+y+=z
@ o

roots of unity, o, =

(@) xyz

() xy+yz+z
th
12. If 0, Ggyeeeees ,a, are the mn

9 —
el(rTl)n’ r=12..n then

Cyjaq + "Caog +eveeet "C 0. is equal to:
n + 2 —1
@ (1+_°‘£] -1 B 2+ -1 @ AT @ (@ tan) -1
o

13. The remainder when 230 . 320 5 divided by 7 is :

(@ 1 (b) 2 (c) 4 @ 6
14. %6C 0+ 26C1 + 2602 Forees + 26613 isequalto:

. 1 1
@ 25-1.%c, ® 2%+5 %0y @ 2° @ 2% +2.%c;,
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2
15. If a, is the coefficient of x” in the expansion of (1+Xx+X )" (n € N). Then the value of

(@ +4a4 +7a; +10ayg +...... )is equal to : .
n-
(@ 3™ ® 2" @ 32" @ n-3
16. Let(Zj represents the combination o’ things taken ‘k’at a time, then the value of the sum
(gg) - (gg) + (g;) NS— (f) + ((2)) equals:
100
@ (%) o) e @ (57)
17. The last digit of 91+ 396 js
(@ 1 () 3 (@ 7 d 9

18. Let x be the7 ™ term from the beginning and y be the7 ™ term from the end in the expansion of

n
(31/3 +LJ . If y =12x then the value of nis :

4173
@ 9 (b) 8 () 10 @ 11
19. The expression (IOCO)2 - (wCl )24 (1°C2)2 Siveses + (mCB)2 —(ng)2 + (IOCm)2 equals :
(a) 10! () (%cs)? (© *°cs ) Xe,.

15
20. The ratio of the co-efficients to x'> to the term independent of x in the expansion of (xz + —]
x
is:
(@ 1:4 (b) 1:32 (© 7:64 d 7:16
21. In the expansion of (1 + 021 +y)2Q+2)*Q+w)3, the sum of the coefficient of the terms of
degree 12 is :

(a) 61 (b) 71 (c) 81 & 93
z r3+2r2+3r+2J,. 24429 4929
22. If g e 32 T
hzo[ (r+1)* 3
then the value of nis :
(@ 2 (b) 22 (¢ 28 ) 24
AT | Answers| T

1.] | 2./@@| 3./ 4B 5.@] 6.
11.| (d) | 12.|(a) | 13. (b)| 14.|(b)| 15.((d)| 16,

8| 9.(d)]|10.|(|

18.{ (a) | 19.| (©) | 20.| ® |

. 21.| (d) | 22.((a)
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& Exercise-2 : One or More than One Answer is/are Coect /.« 0y
1. The number N =#¢, - 2¢, 4+ D¢, —0¢, +...... - 20¢,, is divisible by :
@ 3 ®) 4 © 7 @ 19

2.1 Q+x+x?+x3)% —q) 4 g x+ayx% +
statement(s) is/are correct ?
(@ q =100
®) ag+q +ay +...... + a3 is divisible by 1024

(c) coefficients equidistant from beginning and end are equal
(d) ag+ay+a,+

+0300x°%° then which of the following

...... +a300 =(11 +a3 +a5 +......+a299
4
3. D (-1)" *c, is divisible by :
r=0
(@ 5 ® 7 (© 11 @ 13

n
4. The expansion of (\/; + #) is arranged in decreasing powders of x. If coefficient of first
x

three terms form an A.P. then in expansion, the integral powers of x are :

(@ o ®) 2 © 4 @ 8
n+4
5. Let(1+x2)?(1+X)" = ) ayx"* .1fay, ay, az arein AR thenn is (given that "C, = 0,ifn <r):
k=0
@ 6 M) 4 @© 3 d 2
n n n
n n n n)_n .
& 232 (H0)E): ()=
i=0 j=0 k=0
(a) is less than 500if n =3 (b) is greater than 600 if n = 3
() is less than 5000 if n = 4 (d) is greater than 4000 if n = 4

7. If .1°°C6 +4. 0c, +6. 100Cs +4: ¢, 4 10¢,, has the value equal to *C, ; then
the possible value(s) of x +y can be :
(a) 112 (b) 114 (c) 196 (d) 198

8. If the co-efficient of xZ is greater than half of the co-efficient of xZ*! in the expansion of
(1+ x)'® ; then the possible value of ‘r’ equal to :

(@ 5 (®) 6 © 7 (d 8

9. Let f(x) =1+ A1 4 x222 4 338 L +x%% then f(x) s divisible by
(@ x+1 ®) x
(© x-1 (d) 1+ x222 4 x444 666 888

| a,b,c d
®, d)

5| bcd | 6 ©d
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Q Exercise-3 : Matching Type Problems

1.
Column-| -——_F' Cglumn-ll
(A) |If "'C, =(k?-3)"C,,, and k € R*, then least value of 5(k] is (P) 10
(where [] represents greatest integer function)
m -
(B) z We. 40¢C i, where "C, =0ifr > n,is maximum when%is @ ?
i=0
(C) | Number of non-negative integral solutions of inequation (R) 35
X+y+2<4is
(D) [LetA={1,2345}, f:A— A, () 6
The number of onto functions such that f(x) = x for atleast 3
distinct x € A, is not a multiple of
(T) 12
2.
Column-| A ¢ Column-I
(A) | Number of real solution of | P) | 15
(xz+6x+7)2+6(x2+6x+7)+7=xis/are ;
B n z Q| 5
(B) 1fp=Z"C,.;q=Z"’C,(15)’ (m,n € N) and if| |
r=0 r=0
P =qgand m,n are least thenm+n =
(C) | Remainder when 1k 3k 5!l+...... +2011! is (R) | 3
divided by 56 is '
!
(D) i 1 ——Bl— > £ holds for x, then ) | 0
Inequality T+ixl|” 2 ‘
number of integral values of ‘X’ is/are
3. Match the following
7 Column-| = X Column-lI
(A) | If the sum of first 84 terms of the series P) 3
4++3 8+\/ﬁ+12+~/§§+ ..... is 549k, then k is

—

1ed3 VBeds A5+ V7

|
|
|
|

equal to
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(B) |If x,y €R, x?+y?—6x+8y +24=0, the greatest| (Q) 2

16 of [2..2) 24. ([2_ .2):
valueof?cos (\fx +Yy )—?sm( x2+y )15

(C) |If (V3+1)® +(W3-1)° =416, if xyz =[(V3+1)°], |(R) 5
X,Y,2 €N, (where [] denotes the greatest integer
function), then the number of ordered triplets (x, Y, 2)
is

(D) (s) 9

F+x)A+x3)A+xY).....0+x128)= z":x',then

n.
— is equal
o qual to

[ Answers]

1./A>Q;B->S;C>R;D>P,QRS,T
2.[A>S; B-»Q; C-»P; D> R

3./A->Q; B—»R C-S; D->P
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i Exercise-4 : Subjective Type Problems J o

1. The sum of the series 3. 2007, ~g8.2007¢, 4 13.2007¢, _18.207C, +..... upto 2008 terms
isK,thenK is ;

2. In the polynomial function fx)=(x-1D(x2-2)(x2 -3)...... (x*! —11) the coefficient of x®°
is :

3n 3n 3n 3n
.13 a,(x-4)" =3 A (x-5) anda, =1V K >2n and 3d, (x-8)" = ) B, (x-9)" and
r=0 r=0 r=0 r=0

3n 3n Az + Do,
Zdr(" -12)" = ZDr (x-13)" and dy =1V K 2 2n. The find the value of——B .
r=0 r=0 .

4. 1f 3'°! - 2'% i divided by 11, the remainder is

S. Find the hundred's digit in the co-efficient of x!” in the expansion of (1+ x° + x” )%°.

6. Let x = (36 +7)%. If {x} denotes the fractional part of ‘x’ then find the remainder when
x{x} + (x{x}? + (x{x})? is divided by 31. -

3n n
7. Letn eN;S, = 3 (*'C,)andT, = ) (*"Cs,).Find|S, - 3T,].
r=0 r=0

8. Find the sum of possible real values of x for which the sixth term of

7
1 |x-2|-9
[olx- ~log, (3
{3'”3 ORI T J equal 567 :

9. Let g be a positive integer with g < 50.
If the sum *8Cyo +2 ¥'Cyg + 3. ®Cyg +.....+ 68. 31Cy4 + 69. 3¢, = e,
Find the sum of the digits of q.
5 6
10. The remainder when [Z L A ] is divided by 11, is :
k=1

1
11. Leta=3iﬁ +1land foralln >3, let

f(n) = "Co.a"_l - "Cl .a"_z + "Cz.a"_3 = e nne + (—l)n_llncn_l . ao'
If the value of f(2007) + f(2008) = 37 k where k € N then find k
12. In the polynomial (x —1) (x%-2) (x* -3)...0* -11), the coefficient of x*° s :

13. Let the sum of all divisiors of the form 2P .39 (with p,q positive integers) of the number
1988 —1be 2. Find the unit digit of A.
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14. Find the sum of possible real values of x for which the sixth term of

7
1
[olx-2 — |log; (3|x—21—9
glogg V9 a8 7(5) equals 567.

10 :
15. Let 1+ (3" -1C, +r.19C,) = 2! (a - 4° + B) where a,B € N and f0) = x*-2x-k? + LIf
r=1

a, B lies between the roots of f(x) = 0. Then find the smallest positive integral value of k.

16. LetS, ="C,"C, + "C,"C, + +7Cn1"Cy, ifs"+1 = %;ﬁnd the sum of all possible values of
Sn

n(n eN)

Chapter 15 - Probability
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@ Exercise-1 : Single Choice Problems / \m

1. The boy comes from a family of two children; What is the probability that the other child is his

sister ? :
1 1 2 1
@ - = £ d) =
> ®) 3 © 3 (d 5
2. If A be any event in sample space then the maximum value of 3yP(A) + 4P(A) is :
(@ 4 ® 2
() 5 (d) Can not be determined

3. Let A and B be two events, such that P(A UB) = %,P(A NB) = % and P(A) = %, where A stands

for complement of event A. Then events A and Bare :
(a) equally likely and mutually exclusive (b) equally likely but not independent
(c) independent but not equally likely (d) mutually exclusive and independent
4. Let n ordinary fair dice are rolled once. The probability that at least one of the dice shows an

odd number is (%) than ‘n’is equal to :

(a) 3 ®) 4 (© 5 @ 6
5. Three a’s, three b’s and three c’s are placed randomly in a 3 x 3 matrix. The probability that no

row or column contain two identical letters can be expressed as g, where p and q are coprime

then (p + q) equals to :
(a) 151 () 161 (© 141 (d 131
et P, be the probability that S is partitioned into 3 disjoint subsets

6. A set contains 3n members. L
with n members in each subset such that the three largest members of S are in different subsets.

Then lim P, =
n—«

(a) 2/7 ® 1/7 (© 1/9 (d) 2/9
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10.

11.

12.

13.

={1, 2, 3,
. Three different numbers are selected at random from the set A={

...... > 10} Then the
.. P
ird number is =, where p and
probability that the product of two numbers equal to the third n 4 Pand qare

relatively prime positive integers then the value of (p + q)is:

(@ 39 (b) 40 () 41 @ 42

. Mr. As TV, has only 4 channels ; all of them quite boring so he naturally desires to switch

(change) channel after every one minute. The probability that he is back to his original chanpg|
m : .
for the first time after 4 minutes can be expressed as ;; where m and n are relatively prime

numbers. Then (m + n) equals :
(a) 27 (b) 31 © 23 (d) 33

- Letters of the word TITANIC are arranged to form all the possible words. What is the

probability that a word formed starts either with a T or a vowel ?
2 4 3 3

(a) = = c) — @ -

) > ® © > =
A mapping is selected at random from all mappings f: A — A
whereset A ={1, 2, 3, ...... , n}
If the probability that mapping is injective is 3—32, then the value of n is :
(@ 3 (b) 4 () 8 (d 16

A 4 digit number is randomly picked from all the 4 digit numbers, then the probability that the
product of its digit is divisible by 3 is :

107 109
@ 125 ' & 125
111
d) N
© 15 (d) None of these

To obtain a gold coin; 6 men, all of different weight, are trying to
build a human pyramid as shown in the figure. Human pyramid is
called “stable” if some one not in the bottom row is “supported by”
each of the two closest people beneath him and no body can be
supported by anybody of lower weight. Formation of ‘stable’
pyramid is the only condition to get a gold coin. What is the
probability that they will get gold coin ?

1 2
(a) _45 (b) ;—5
s ] 1
(©) 25 (d) =

From a pack of 52 playing cards; half of the cards are

o random] re : ing at
them. From the remaining cards, 3 cards are drawn ran Y removed without looking

domly, The probability that all are king:
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1
a) ——a= 1 S
(2517)(13) ® SHanam
: |
) N 1
(52)(17)(13) @ Senan
14.

15.

16.

17.

Abag contains 10 white and 3 black balls. Balls are drawn one by one without replacement till
all the black balls are drawn. The probability that the procedure of drawing balls will come to
an end at the seventh draw is :

5
() l_ ® 105

35 7
2% 35 )
286 ) 286 © 286 @ 286

Let S be the set of all function from the set {1, 2, ..., 10} to itself. One function is selected from
S, the probability that the selected function is one-one onto is :

9! 1 9!
@ — ® — L d 5

10° ' 1 © To @ 1o
Two friends visit a restaurant randomly during 5 pm to 6 pm. Among the two, whoever comes
first waits for 15 min and then leaves. The probability that they meet is :

1 1 7 9
(@) 7 (b) T (© e (GY) T

Three numbers are randomly selected from the set {10,11,12,...... ,100}. Probability that they
form a Geometric progression with integral common ratio greater than 1 is :

5 I 17 18
@ 911 (b) 91 ° © 5 @ 5

s o8 Gy o

| Answers|

1.
11,

@ z]o| 3| 4| 5|0 6@ 7| 8 ®| 9 @ 10 ®

(a) 12. (a) 13’ (a) 14. (a) 15. (a) 16. (C) 17. (d)
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@ Exercise-2 : One or More than One Answer is/are Correct Jin l

record players are selected a
t back. Then :
f 8 record players s

1. A consignment of 15 record players contain 4 defectives. The
random, one by one and examined. The one examined is not pu

(a) Probability of getting exactly 3 defectives in the examination 0
4c, g,
e,

o v B
(b) Probability that 9" one examined is the last defective is 107"

(c) Probability that 9 examined record player is defective, given that there are 3 defectives

in first 8 players examined is ;

(d) Probability that 9" one examined is the last defective is %

2. If A, Ay Ag,y........ ,A1006 be independent events such that
P(A))=—(=12,3,....... ,1006) and probability that none of the events occurs be L,
2i 2% (Bn?
then :
(a) Pisofform4k+2 kel (b)) a=2p
(c) PBis a composite number (d) aisof form 4k, k I

3. Abag contains four tickets marked with 112, 121, 211, 222 one ticket is drawn at random from
the bag. let E; (i =1,23) denote the event thati ™ digit on the ticket is 2. Then :

(a) E; and E, are independent (b) E,andE, are independent
(¢) E; and E, are independent (d) Ey, Ey E are independent
3
4. For two events A and B let, P(A) = = P(B) = %, then which of the following is/are correct ?

(@ P(AmE)s% ®) P(AUB)Z;:

4 3 1 -

— <P(ANnB)<= d —«< 3
() = ( = 5 P(A/B) < -

| Answers |

1.| (a ¢ d) 2.[(a,b,c,d)| 3./ (abc)| 4

(a,b, ¢, d)
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@ _Exercise-3 : Comprehension Type Problems S B_L_

Paragraph for Question Nos. 1 to 2

Th‘ere are four boxes By, B,, By and B,. Box B; has i cards and on each card a number s
printed, the numbers are from 1 toi. A box is selected randomly, the probability of selecting

o 1
box B; is 6 and then a card is drawn.

Let E; represent the event that a card with number 4’ is drawn. Then :

1. P(E))is equal to :

1 1 2
@ = b) — - 2
S & 10 o 5 "
2. P(B3|E,)is equal to :
1 1 1 2
@ - = a 3
5 ® 2 © 3 @ 3

Paragraph for Question Nos. 3 to 5§

Mr. A randomly picks 3 distinct numbers from the set {1, 2, 3, 4, 5, 6, 7, 8, 9} and arranges
them in descending order to form a three digit number. Mr. B randomly picks 3 distinct
numbers from the set {1, 2, 3, 4, 5, 6, 7, 8} and also arranges them in descending order to
form a 3 digit number.

3. The probability that Mr. A's 3 digit number is always greater than Mr. B’s 3 digit number is :

1 1 2 1
a) — = (© = d) =
(@) 5 (b) 3 ) 5 () 3
4. The probability that A and B has the same 3 digit number is :
. : © — o L
(a) 5 (b) 9 84 ( ) 72
5. The probability that Mr. As number is larger than Mr. B’s number, is :
37 39 o 31
(a) = (b) = (© 5E (d) none of these

Paragraph for Question Nos. 6 to 7

In an experiment a coin is tossed 10 times.

6. Probability that no two heads are consecutive is :

27 <1 38
143 9
(a) ;%. ® 5 © =5 @ =3
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7. The probability of the event that “exactly four heads occur and occur alternately” is :

5
4 7 4 d) —
@ 1- 210 () 1- ol0 (©) 210 - 210

Paragraph for Question Nos. 8to 10

The rule of an “obstacle course” specifies that at the n'™ obstacle a perrslon has to tos.s a f'flif 6
sided die n times. If the sum of points in these n tosses is bigger than 27, the person is said to
have crossed the obstacle.

8. The maximum obstacles a person can cross :

(@) 4 ® 5 (©) 6 @ 7
9. The probability that a person crosses the first three obstacles :
143 100 216 100
o) == i - (d) —
. 216 ®) 243 © 243 216
10. The probability that a person crosses the first two obstacles but fails to cross the third obstacle.

36 116 35 143
s et el d —
@ 2% ® 16 © 2% 243

Paragraph for Question Nos. 11 to 12

In an objective paper, there are two sections of 10 questions each. For ‘section 1’, each
question has 5 options and only one option is correct and ‘section 2’ has 4 options with
multiple answers and marks for a question in this section is awarded only if he ticks all correct
answers. Marks for each question in ‘section 1’is 1 and in ‘section 2’ is 3. (There is no negative
marking).

11. If a candidate attempts only two questions by gussing, one from ‘section 1’

. and one from
‘section 2’, the probability that he scores in both questions is :

74 b 1 9 L 1
@) & (b) = (© T (G)] s
12. If a candidate in total attempts 4 questions all by gussing, then the probability of scoring 10
marks is :
2 3 3
101 4( 1 1(14
(@) E(I_S.J (b) E(E) (© E(E) (d) None of these
Y | Answers |

1.| () 2./ 3. ()| 4./(| 5.|() 6
11.| (d) | 12.|(d)

.

®| 7@ @| 9.(@)|10./(
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Q Exercise-4 : Matching Type Problems

A 2N

1.

Als aset cont'aining n elements, A subset P (may be void also) is selected at random from set A
and the sc: A is then reconstructed by replacing the elements of P. A subset Q (may be void also)

of A is again chosen at random. The probability that

N SR D e ?

_Column-l

Column-ll

(B)

©)

(D)

A)

Number of elements in Pis equal to the number of elements in Q
is
The number of elements in P is more than that in Q is

PNQ=¢is

Qis a subset of P is

(P)

Q)

(R)

(s)

(T)

chn
4"
2?Jl+l

2nC n+l
4"

| Answers |

1.

A—>P;B>Q;C—>5;DS
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Q Exercise-5 : Subjective Type Problems / Ly h . ‘

roduces one new

1. Mr. A writes an article. The article originally is error free. Each day Mr. B ;nt
error into the article. At the end of the day, Mr. A checks the article and has 3 chance of catching

each individual error still in the article. After 3 days, the probability that the article is error free

can be expressed as £ where p and q are relatively prime positive integers. Let 2 =q = p, then
q

find the sum of the digits of A.
2. India and Australia play a series of 7 one-day matches. Each team has equz'il probability of
winning a match. No match ends in a draw. If the probability that Bl i aHeREG e

consecutive matches can be expressed as P where pand qare relatively prime positive integers.
q

Find the unit digit of p.
3. Two hunters A and B set out to hunt ducks. Each of them hits as often as he misses when
shooting at ducks. Hunter A shoots at 50 ducks and hunter Bshoots at 51 ducks. The probability

that B bags more ducks than A can be expressed as P in its lowest form. Find the value of
q

(p+q).

4. If q, b, c € N, the probability that a? + b2 +c? is divisible by 7 is M where m, n are relatively
n

prime natural numbers, then m + n is equal to :
5. A fair coin is tossed 10 times. If the probability that heads never occur on consecutive tosses be

L2 (where m, n are coprime and m, n € N), then the value of (n —7m) equals to :
n

6. A bag contains 2 red, 3 green and 4 black balls. 3 balls are drawn randomly and exactly 2 of
them are found to be red. If p denotes the chance that one of the three balls drawn is green ; find
the value of 7p.

7. There are 3 different pairs (i.e., 6 units say @, @, b, b, c, ¢) of shoes in a lot. Now three person
come and pick the shoes randomly (each gets 2 units). Let p be the probability that no one is
able to wear shoes (i.e., no one gets a correct pair), then the value of :3P iy

-p
8. A fair coin is tossed 12 times. If the probability that two heads do not occur consecutively is p,

\/4096p -1] . .
then the value of ————[ 2p is, where [ ] denotes greatest integer function :

9. X and Y are two weak students in mathematics and their chances of solving a problem correctly
are 1/8 and 1/12 respectively. They are given a question and they obtain the same answer. If

. . -
the probability of common mistake is T T then probability that the answer was correctisa / b

(a and b are coprimes). Then|a-b|=
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10. Seven digit numbers are formed using digits 1, 2, 3, 4, 5, 6, 7, 8, 9 without repetition. T
probability of selecting a number such that product of any 5 consecutive digits is divisible by
either 5 or 7 is P. Then 12P is equal to

11. Assume that for every person the probability that he has exactly one child, excactly 2 children
and exactly 3 children are %, % and X respectively. The probability that a person will have 4
4

grand children can be expressed as £ where pand q are relatively prime positive integers. Find
q

the value of 5p —q.

12. Mr. B has two fair 6-sided dice, one whose faces are numbered 1 to 6 and the seco'nd whose
faces are numbered 3 to 8. Twice, he randomly picks one of dice (each dice equally l.1ke1y). an.d
rolls it. Given the sum of the resulting two rolls is 9. The probability he rolled same dice twice is

m .
— where m and n are relatively prime positive integers. Find (m + n)..
n

~ | Answers|] R
1 7 2. 7 3. 3 4. 8 5. 1 N, .
8. 9 9. 1 10.| 7 11.| 7 12.| 7
Qo0

Chapter 16 - Logarithms
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i Exercise-1 : Single Choice Problems

1. Solution set of the in equality log, 2 x —3(logyo x)(logyo (x —2)) + 2log, » (x-2)<0,is:

(@ (04 (®) (-, 1) (©) (4 «) @ 2,9
2. The number of real solution/s of the equation 9'°830%¢¢X) = Jog, x —(log, x)* + 1is :
@@ o ®) 1 @& 2 @ 3

3. If g, b, c are positive numbers such that a'%837 =27, p1°8711 — 49 (1981125 _ /17, then the sum
of digits of S = alo8s7)* | pllogr1)? | Clogyy 299°
(a) 15 ) 17 () 19 d 21

4. Least positive integral value of ‘a’ for which log (x a ) (@®-3a+3)> 0; (x>0):
x
(@ 1 ® 2 © 3 d) 4
5. LetP = 7 1 s 7 1 and (120)" = 32, then the value of x be :
log 5 x * logs x * log 4 x * logs x
(@ 1 ®) 2 © 3 ) 4

6. If x, y, z be positive real numbers such that log, (z) = 3, log sy (2) = 6and 108,9, i = 2 —
3

the value of z is :
1 1 3 4
(a) E ®) 10 (c) = (d) s

7. Sum of values of x and y satisfying log, (log 3 (log, y)) = 0 and log,, 27 = 1is :
(@) 27 () 30 (0 33 @ 36
8. log(o; 1000 + log ; 0.0001is equal to :
(@ -2 () 3 (©) -5/2 ) 5/2
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9. If log;, 27 = a, then log¢ 16 =

3-a -
(a) 2[—J 3(3 a) , (3“1) d) None of these
3+a ®) 3+a W 2 3+a oy e
10. If log,(log ; (log 5 x)) = log ;(log 3 (log , ¥)) = O then the value of (x +y)is :
@ 17 M®) 9 (© 21 @ 19

7
11. Suppose that a and b are positive real numbers such that log,; a+1°g9b=§ i

log,7 b+1logg a :g. Then the value of a-bis :

(@) 81 (b) 243 (© 27 (d 729
12.1f2% =5, 5 = 8 8° =11and 11¢ = 14, then the value of 2% is :
@ 1 ) 2 © 7 d 14
13. Which of the following conditions necessarily imply that the real number x is rational ?
(D) x? is rational (II) x3 and x° are rational (II) x2 and x> are rational
(a) I and II only (b) Iand III only (¢) II and III only (d) 1Ionly

logg17 log, ;317
logg 23 10g3 23

(a -1 M) o (9]

14. The value of is equal to :

log, 17 @ 4(log»17)
logs 23 3(log; 23)

15. The true solution set of inequality log,_3)(3x—4) > Ois equal to :
4 5 35 4 3 2 4
S et 2) = o 2’ P B 2: d e 2:
@) (3, 3)u( ®) ® (2 3]u( ©) (© (3 zju( ©) @ (3 3Ju( o
16. If P is the number of natural numbers whose logarithm to the base 10 have the characteristic p
and Q is the number of natural numbers logarithm of whose reciprocals to the base 10 have the
characteristic —q then log; P —log;o Q has the value equal to :

(@ p-gq+1 () p-q (© p+q-1 @ p-g-1
17. If 22010 =g, 10" +a,;10™ +...con..e. +a,10% + @10+ a,, where q; €{0,1,2........ 9

foralli=01,2 3,......... ,n,thenn =

(a) .603 (b) 604 (¢) 605 d 606

18. The number of zeros after decimal before the start of any significant digit in the number
N=015%are :
(@ 15 (b) 16 () 17 @) 18
19. log ,[log 4 (logy 16* +10g10 258)]1 simplifies to :
(a) an irrational (b) an odd prime
(¢) acomposite (d) unity
20. The sum of all the solutions to the equation 2log x —log (2x -75) = 2:
(a) 30 (b) 350 (c) 75 (d) 200
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21, x'%8x@10%ay logy = ;o equal to :
z

(@ x ) y © z @ x
22. Number of solution(s) of the equation xVx = (xV/x)* is/are :

(@ o ® 1 (© 2 d 3
23. The difference of roots of the equation (log 5, x*)? =log,; x® is :

2

@ 3 ) 1 © 9 @ 8
24. Iflog)y x +log,g y =2, x—y =15then :

(@) (x, y)lies on the line y = 4x + 3 () (x, y)liesony? = 4x

(© (x, y)lies on x = 4y (d) (x,y)liesondx=y

25. Product of all values of x satisfying the equation
J 2 Y45 0.125)7* =4@2)is:

14 1
@ = ) 3 © -2 @ -=

26. Sum of all values of x satisfying the equation
252X | g(2xx®aD) _ 34(15(2-x") jg

(@ 1 (b) 2 (© 3 d 4
27. Ifa* =b”Y =c® =d", then log,(bcd) =

@ z[l+l+l] o y(1+1+d] © x[1+1+1} @ 2=
Xy w x z w Yy z w

w
4
28. If x = . Then the value of (1+ x)*8 is :
B DI+ DD+ 2 i
(a) 5 () 25 () 125 (d) 625
29. If log, log;s (V2 + J8) = -:1;, then the value of 32x =
(@ 2 (b) 4 (© 6 (d 8
1 if lo is intege 2011
30. Letn e N, f(n) ={ o wise o then the value of 3" f(n)is
n=1
(a) 2011 (b) 2011x 1006 (© 6 (d) 22011

log,,(log g (log 4 x))
log 5 (log 4 (log ,, (log ; x)))
where ‘b’ is as large as possible and ‘c’ is as small as possible, then the value of (@a+b+c)is
equals to :

(a) 18 (b) 19 (©) 20 (@ 21

31. If the equation =0 has a solution for ‘x’ when ¢ < y<by=#aq
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32. Iflog 3 (x—1) <log g9 (x —1), then x lies in the interval :

3
(@ (2, ) ®) (1,2 © (-2,-1) (d) (1’ 5)
[ 2% —sx- log, 49
33. The absolute integral value of the solution of the equation V7 2-8e-6 _ (/2)31062
(@ 2 () 1 (. 4 d 5
16
34. Let1 < x < 256and M be the maximum value of (log , x)* + 16(l0g » x)? log 2(;—) The sum of
the digits of M is :
@ 9 (b 11 (¢ 13 (d) 15

16
35. Let1 < x < 256 and M be the maximum value of (log , x)* + 16(log , x)? log 2(—;) The sum of

the digits of M is :

@@ 9 () 11 (¢ 13 (d 15
36. Number of real solution(s) of the equation 9log ; (log nx) = In x — (In?x) +1 is :

(@ o ®) 1 (@ 2 d 3

37. The number of real values of the parameter A for which (log;4 x)% - log;6 x + logyg A = Owith
real coefficients will have exactly one solution is :

(@ 1 () 2 © 3 @ 4
38. A rational number which is 50 times its own logarithm to the base 10 is :

@ 1 (b) 10 (c) 100 (d) 1000
39. If x =1og5(1000) and y =log, (2058), then

(@ x>y (b) x<y (© x=y (d) none of these

16 25 81).
3 — |+ 5log| == |+ 3log| — |is equal to :

40 710g(15)+ og(z‘J 08(80) q

(a o () 1 (c) log2 (d) log3
41. log;o tan1°+log;p tan2%+...... + log;o tan 89°is equal to :

(@ o ) 1 (© 27 (d 81
42. log, log; y7+/(747) is equal to :

(a) 3log,7 (b) 3logz 2 () 1-3log; 2 (d) 1-3log,7
43. 1f (4)'°%93 + (9)"824 = (10)"°8<®, then x is equal to :

(a) 2 (b) 3 - (@ 10 d 30

Y 2 logyo| =
logio (—) 10310( J glO(yJ A
44. x ).y X/ .z is equal to :

(@ o () 1 © -1 d 2
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45. The solution set of the equation : log, 2108 2 =108, 2is:

(a) {2“/5, 2‘/5} ) {12,2} (© {1/4, 3%} (d) none of these
46. The least value of the expression 2log;o x —log, 0.01is (x >1)
(@ 2 (b) 4 (© 6 @ 8
47. If \/log , x — 0.5 = log 5 V/x, then x equals to :
(a) odd integer (b) prime number
(¢) composite number (d) irrational
48. If x; and x, are the roots of the equation e2x'™* = x> with x; > X, then
@ x =2x, ®) x =x2 © 2x =x3 ) x?=x3
49. Let M denote antilog,0.6and N denote the value of 490-10872) | 5-108s4 Then M.N is :
(a) 100 (b) 400 (¢) 50 (d) 200
50. If log,(log ,(log 3 x)) = log 3 (log3(log, ¥)) =0, then x —y is equal to :
(@ o (b) 1 () 8 d 9
51. log; 10+ |log4 625—|log, 5|||=
2 2
(@) logy2 (b) log,5 (c) log,2 (d) log, 25
52. If log4 5=aand logs 6 = b, then log 3 2is equal to :
1 1 1
e b) —— c) 2ab+1 d
(a) S | (b) TR (©) 2ab+ d 2ab —1
53. If x = log, bc; y =logy ac and z = log . ab then which of the following is equal to unity ?
(a) x+y+z (b) xyz

1+1+1

d
1+x 1l+y 1l+z @ A+x)+0+y)+Q+2)

()

54, x5 1Y 108y % is equal to :

(@ x (b) y © =z d) a
55. Number of value(s) of ‘ X’ satisfying the equation xOBEC3) _ g e
(@ o0 () 1 (c) 2 @ 6
56. log o, 1000+ 10803 0.0001is equal to :
(a) -2 ® 3 © _2 @ S
2

16 25 81
—+5 2= +3log,— =8, thena =
57. 1f7log, . +5log, 5 2 q T

(a) 2Y8 (b) (10)Y8 © (30)/8 @ 1
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58. log(128) -log, cot(g) =

31
@ 3L b) 19 22
12 ® 33 © 3
2_[103516]
1 2logs 9
59. The value of (h_27 equals to :
@ 22 ® 2 o HE
27 27 - 27

60. The sum of all the roots of the equation log,(x —1) + log (x + 2) —log 2(3x —1) =log; 4

(@ 12 (b) 2 (o) 10

61. (198100 10)(log,,(log 4 2)) (log 4 log3(256)%) _
log, 8+logg 4 -

11
(d) D

22
@ =

d) 11

12
@ -3

d 6

d =

6 1 8
a D — -—— Prp—
(a) 3 ) > © T
62. Let ). = log s logs(3). If 3¥*5 = 405, then the value of kis :
(@ 3 () 5 (© 4
63. A circle has a radius log; (a?) and a circumference of log;o(b*). Then the value of log, b is
equal to:
1 1
@ — ) = (©) 2n
4n T

64. If 2* =3Y =677, the value of%+§+%is equal to :

(@ 0 () 1 ' () 2
65. The value of log(ﬁ_l)(sﬁ -7)is:
(@ o () 1 (© 2
[?@J if 1 a=4isequalto:
66. The value of 10g g ) 08 ab q
15
(@ 2 ()] }g (c) ?

67. Identify the correct option
(a) logy3<logyss 1

2 (3

d) 24 >|=
@ (2

(b) logs7 <logg 3

() logys V3 >logy; V5

@ 3

@ 3

17
(G 3

68. Sum of all values of x satisfying the system of equations 5(log y Xx+log, y) =26 xy = 64is:

(a) 42 (b) 34 © 32

@ 2
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69. The product of all values of x satisfying the equations log3 a—log, a =10g,/3 ais:
(@ 3 ) % (© 18 d 27
70. The value of x + y + 2 satisfying the system of equations
log, x+log,y +logsz=2 is
logy y +loggz + logg x=2
log 4 z +logyg x +loge y =2
175 349 353 112
(@ = Pl 6 Sadadad d) ==
12 ® S5a © =, @ =
- ( 1 1+log; 2 —logl7
| — S
4 9j +5
1 3 5 1
196 ® % © 7156 @ 75
: [37r)
sin| —
72. The number of real values of x satisfying the equation log,(3-x)-log, G 4)
-X
1 :
=§+ logo(x+7)is:
@ o (b 1 (© 2 @ 3
73. Iflog, xlogs k =log, 5k # 1, k > 0, then sum of all values of x is :
24
@ 5 ® 2 © 26 @ 37
5 5 5
74. The product of all values of x satisfying the equation | x - 1|1°33"2‘21°8x % =(x-1),is:
162 81
a) 162 b — © —=
@) N 73 @ 81
75. The number of values of x satisfying the equation log (9" +7) =2+ log,(3* ! +1)is :
(@ 1 (b) 2 (© 3 @ o
76. Which is the correct order for a given number a, o > 1

77.

(@) log,a <logs a <log, a <log;ya

() logyp o <logy o < log, a <log, a
(c) logoa <log, a <log,a <log;a

(d) log; o <log, o < log, a <log;q o
Let1 < x < 256and M be the maximum value of (log , x)* + 16(log 5 x)2 log , (E].The sum of
X

the digits of M is :

(@ 9 (b) 11 (© 13

(d 15
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4
78. If T, = T (where r € N), then the value of ‘éTr is:
- r=
(@ 3 ®) 4 © 5 (d 10
79. In which of the following intervals does L - : lies
1081/2(1/3) logl/s(l/s)
(@ (1,2 ®) (2,3) © (34 (d) (45)
3 1 i
80. Ifsin6 = —(a + l) and sin 30 = E(aa + i], then k + 61is equal to :
2 a 2 a3
(@) 3 ®) 4 © 5 d -4

81. Complete set of real values of x for which log (2¢-3) (x? —5x —6) is defined is :

€)] (%,oo) (b) (6x) (© (2,6) d (%’ZJU(Z’W)

| Answers |

ol 2o 3o 40| 5|® 6o 7o 8@ 9 w©|10.w@]
11.| ) | 12.[(d | 13.{(© | 14.{(®) | 15./(b)| 16.(a)| 17.|(c)| 18.[(b) | 19.|(d) | 20. @
21.| (© | 22.| (© | 23./(@)| 24.[ ()| 25. (d] 26./(d)| 27.[(c)| 28.[(c)| 29.| )| 30. ©
31.| (b) | 32.|(@) | 33.| () | 34. (c) | 35.](c)| 36./(b)| 37.|(a)| 38.|(c)| 39.|(a)| 40. ©
41.| () | 42./ ()| 43.[(©) | 44./ (D) | 45.|(a) | 46.|(b)| 47.|(b)| 48.|(b) 49.| (a) | 50.| b)
51.| (¢) | 52.|(d)| 53.|(©)| 54./(©) | 55./(®)| 56.|(d)| 57./(a)| 58.|(a)| 59.|(d)|60.](d)
61.  (d) | 62.](© | 63.|(d) 64.|(a) | 65./(d)| 66./(d)| 67./(d)| 68.|(b)| 69.|(d) | 70. (©
71.| (a) | 72.|®) | 73.| () | 74.|(a) 75.|(b) | 76.| ()| 77.|(c) | 78.|(©) | 79.|v) | 80. ©

81.| (b) ]
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—

Q Exercise-2 : One or More than One Answer is/are Correct ,Af 2

242
_1-2(log X7)” _ _ 1 (is/are) :

1. The values of ‘x’ satisfies the equation 2
log x — 2(log x)

(where log is logarithm to the base 10)

1 1 3 d) J10
(@) — B —2 © %10 (d)
T ) T
2. If log, x = b for permissible values of a and x then identify the statement(s) which can be
correct?

(a) If aand b are two irrational numbers then x can be rational.
(b) If arational and b irrational then x can be rational.
(c) Ifairrational and b rational then x can be rational.
(d) If arational and b rational then x can be rational.
3. Consider the quadratic equation, (log;q 8) x> —(log;o 5) x = 2(log 10)"! — x. Which of the
following quantities are irrational ?

(a) Sum of the roots (b) Product of the roots
(¢) Sum of the coefficients (d) Discriminant
4. Let A =Minimum (x2 —2x+7), x e R and B =Minimum (x2 —-2x+7),x €[2, ©), then :
(a) log(g-a)(A+ B) is not defined (b) A+B=13
(c) log(ap-a)A <1 (d) logaa-pyA>1

e

1.| (a0 2.| (a,b,c,d) | 3./ (¢, d) 4.|(a, b, c, d)

| Answers |

B\
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g Exercise-3 : Comprehension Type Problems

Paragraph for Question Nos. 1 to 3
Let logz N =0y +B,
logsN =a, +,
log; N = a3 +p,
. Where ay, o, and o4 are integers and By, B2, B3 €[0, 1).

1. Number of integral values of N if o; =4and o, =2:

(@) 46 ®) 45 (© 44 () 47

2. Largest integral value of N if o; =5, .y =3and a5 = 2.
(a) 342 (b) 343 (© 243 (d 242

3. Difference of largest and smallest integral values of N if a; =5, a; =3and ag = 2.
(@) 97  (b) 100 (c) 98 (8

Paragraph for Question Nos. 4 to 5
If logyo| x° +y 3| -logyq| x* —xy +y %+ logyo/x* ~y®|-logyo| x* + Xy +y?%=logyo 221
Where x, y are integers, then

4. If x =111, then y can be:

(@ *111 (b) £2 (c) =110 (d +109
5. If y = 2, then value of x can be :
(a) £111 (b) £15 (c) £2 (d) x110

Paragraph for Question Nos. 6 to 7

. Given a right triangle ABC right angled at C and whose legs are given 1+ 4log 2 (2p),
1+ 210820982 P) and hypotenuse is given to be 1+ log,(4p). The area of AABC and circle

circumscribing it are A; and A, respectively, then

6. A + hir) is equal to :
T
(@ 31 (b) 28 © 3+% @ 198
25p2A; +2)
7. The value of sin(ﬂ—pgl——J =
3
@ 5 () % © % @ 1
| Answers |
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ﬁ Exercise-4 : Matching Type Problems y o
1.
:l' S ____Column-i Column-li

(A) |If a=3(V8+2V7 -8-2J7), b=/(42)(30) + 36, then the| (P) | -1

value of log, b is equal to

() |Ifa=(4+2V3 —\4-2J3), b =11+ 6v2 ~11—-6v2 then| (@) |1

l
|
|
|
|
the valye of log , b is equal to
[
|
l
|
I

©) |1Ifa= V3+ 2J2,b = V3-2V2, then the value of log, b is equal R)|2
to

w

(D) |Ifa =\/7+\/72 -1,b =\/7—\/72 -1, then the value of log , b is S

equal to

N

(T) | None of these

A | Answers | RS

1.,A>R;B—>S;C>P;D>P
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W Exercise-5 : Subjective Type Problems

1. The number N = 6!°81040 , glog; 36

is a natural number. Then sum of digits of N is :
2. The minimum value of ‘c’ such that log , (a'*822) = loga(bl"gzb) and log,(c - (b -a)?) =3,
wherea, b eNis:

3. How many positive integers b have the property that log;, 729 is a positive integer ?

2
£k -5 .
4. The number of negative integral values of x satisfying the inequality log ( 5) ( 22 3] <0is:
X+= =
2

X

6 log ( )
5- gaa°gax)ﬂ°310°)ﬂ°8a S) _3 10 10 = 9108100x+10842 (Whel‘e a> 0, a# l), then

log; x = a +B, ais integer, B € [0, 1), then a =

4 34
6. Iflogs(a+b)=log5a+log5b’thena +b* _
3 2 a2b2

7. Let q, b, ¢, d are positive integers such that log, b =% and log, d = ‘—i If (a—c) = 9. Find the

value of (b —d).
8. The number of real values of x satisfying the equation

logyg v1+ x + 3log;o v1—x =2+logyg J1-x*is:

9. The ordered pair (x, y) satisfying the equation

x2=1+6log4_yandy2=2"_y+22"+l

are (x;, y1)and (xy, ¥2), then find the value of log ;| x; X571 ¥ 5|

10. Iflog, log; \/747\/7 =1-alog, 2andlog;s log;s \/15\/15\/15~/ﬁ =1-blog,52,thena+b =

11. The number of ordered pair(s) of (x, y) satisfying the equations
logqsx)(1 -2y + y2) +loga_y)(1+2x+ x%)=4and loggx)(1+2y) +logq_yy(1+2x) =2

12. Iflog, n = 2and log,(2b) = 2, then nb =
13. Iflog, x +log, y =2,and x? +y =12, then the value of xy is :

14. If x, y satisfy the equation, y* =x” and x = 2y, then x*+y?=
15. Find the number of real values of x satisfying the equation.

1
log2(4x+1 +4)-log,(4* +1) = log,, 15 \/%

16. If x;, x5(x1 > x,) are the two solutions of the equation
. »

3
glogzx _ 12(x'816%) = log 3 (%) , then the value of x; —2x, is :
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17. Find the number of real values of x satisfying the equation 9*°¥** + dx +3 = 0.
18. If log,¢ (lo (lo x =l;ﬁ dx.
16 (108 43 (log 4= (x))) i find x

127"

19. The value % : 2log;0(1728)
1+ 3 log,((0.36) + % logyo 8

ZEBERRET | Answers|

.| 9 2. 8 8. 4 4. o 5. 4 v e
8| o 9. 7 10 7 | 1] 1 12, 2 9 I
15.| 1 16.] 8 17.| o 18. 5 19. 2 o B
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Geometry

17. Straight Lines
18. Circle

19. Parabola

20. Ellipse

21. Hyperbola

Chapter 17 - Straight Lines
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STRAIGHT LINES

T R R A S Y AR S 7

Exercise-1 : Single Choice Problems / ‘ b‘ . |

. The ratio in which the line segment joining (2, —3) and (5, 6) is divided by the x-axis is :
(@ 3:1 () 1:2
© 3:2 d v2:3
. If L is the line whose equation is ax + by = c. Let M be the reflection of L through the y-axis, and

let N be the reflection of L through the x-axis. Which of the following must be true about M and
N for all choices of a, b and ¢ ?

(a) The x-intercepts of M and N are equal
(b) The y-intercepts of M and N are equal
(c) The slopes of M and N are equal
(d) The slopes of M and N are reciprocal
. The complete set of real values of ‘a’ such that the point P(q, sina) lies inside the triangle
formed by the lines x—2y +2=0; x+y =0and x—-y -n=0,is :

@ (03-(3 ® (33
T T
© O (d) (5:5)

. Letmbe a positive integer and let the lines 13x + 11y =700and y = mx —1intersect in a point
whose coordinates are integer. Then m equals to :

(@ 4 (®) 5 (© 6 (@ 7

. IfP E[i,p],Q =[_1_,q];R =(_1_’r)
xp xq X,

where x; = 0, denotes the k™ terms of a H.P. for k € N, then:
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p2q?r?
(a) ar. (APQR) = g J(p -9)2 +(q-r)2 +(r-p)?
(b) APQR is a right angled triangle
(c) the points P Q, R are collinear
(d) None of these
6

10.

11.

12.

13.

14.

« If the sum of the slopes of the lines given by x? - 2cxy -7y ? = 0is four times their product,

then ¢ has the value :
@ 1 ®) -1 © 2 d -2

« A piece of cheese is located at (12, 10) in a coordinate plane. A mouse is at (4,-2) and is running

up the line y = -5x + 18, At the point (q, b), the mouse starts getting farther from the cheese
rather than closer to it. The value of (a+b)is:

(a) 6 (b) 10

(c) 18 (d) 14

« The vertex of right angle of a right angled triangle lies on the straight line 2x + y —10 = 0and

the two other vertices, at points (2, -3) and (4, 1) then the area of triangle in sq. units is:
(a) V10 ) 3 © 3_53 d 11

- Given the family of lines, a(2x + y + 4) + b(x - 2y - 3) = 0. Among the lines of the family, the

number of lines situated at a distance of v/10 from the point M(2,-3)) is:
(a) O (b) 1
() 2 (d) »

Point (0,B) lies on or inside the triangle formed by the lines y=0,x+y=8 and
3x-4y +12=0.Thenpcan be :

(@ 2 (b) 4 () 8 @ 12
If thelines x+y +1=0;4x+ 3y +4=0and x + ay + 8 = 0, where o2 +p2 =
then:

(@ a=1p=-1 () a=1p=+1

() a=-1p=4%1 (d) a=£1,p=1 .
A straight line through the origin ‘0" meets the parallel lines 4x + 2y = 9 and 2x + y=-6at
points P and Q respectively. Then the point ‘O’ divides the segment PQ in the ratio :

(a) 1:2 (b) 4:3 (0 2:1 d) 3:4

If the points (2a, a), (a, 2a) and (g, a) enclose a triangle of area 72 units, then co-ordinates of
the centroid of the triangle may be :

(a) (4,4) (b) (-4,4) (@ (1212) ) (16 16)
Let g(x) = ax + b, where a < 0and g is defined from [1, 3] onto [0, 2] then the v.
cot (cos ™ (|sin x| + | cosx|) + sin~! (| cos x| - |sin x|)) is equal to :
(a) g(1) (b) g(2) () g(3)

2, are concurrent

alue of

(d) g()+g(3)
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15. If the distances of any point P from the points A(a + b, a —b) and B(a - b, a + b) are equal, then

16.

17.

18.

19.

20.

21.

22,

23

24,

locus of P is :

(@) ax+by =0 (b) ax-by =0 (¢) bx+ay=0 d x-y=0

If the equation 4y ° —8a%yx® - 3ay %x + 8x? = Orepresent three straight lines, two of them are
perpendicular then sum of all possible values of a is equal to :

@ 1 ® =2 © 1 @ -2

The orthocentre of the triangle formed by the lines x -7y + 6=0, 2x-5y -6 =0 and
7x+y —-8=0is:

(@ (82 (®) (0,0 © QD d (28

All the chords of the curve 2x2 + 3y 2 — 5x = 0 which subtend a right angle at the origin are
concurrent at :

(@ (01 (b) (1,0 © L1 @ Q-1

From a point P = (3, 4) perpendiculars PQ and PR are drawn to line 3x+4y -7 =0and a
variable line y —1 = m (x —7) respectively, then maximum area of APQR is :

(@ 10 () 12 () 6 @ 9

The equation of two adjacent sides of rhombus are given by y = xand y = 7x. The diagonals of

the rhombus intersect each other at the point (1, 2). Then the area of the rhombus is :

10 20 40 50

The point P(3, 3) is reflected across the line y = —x. Then it is translated horizontally 3 units to
the left and vertically 3 units up. Finally, it is reflected across the line y = x. What are the
coordinates of the point after these transformations ?

(@ (0,-6) () (0, 0)

() (-6 6) (d (-6 0)
3
The equations x =t3+9and y = 32— + 6 represents a straight line where t is a parameter.

Then y-intercept of the line is :
@ -3 ® 9 © 6 @ 1

The combined equation of two adjacent sides of a rhombus formed in first quadrant is
7x% - 8xy + y 2 = 0; then slope of its longer diagonal is :

@) -% ®) -2 © 2 d) %

The number of integral points inside the triangle made by the line 3x + 4y —12 = 0 with the
coordinate axes which are equidistant from at least two sides is/are :

(an integral point is a point both of whose coordinates are integers.)

(@ 1 () 2 (@ 3 @ 4
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25. The area of triangle formed by the straight lines whose equations are y = 4x + 2, 2y =x + 3and

x=0is:

25 J2 1 15
(a) == N a2 d) —
9 72 L 28 © 28 7

26. In a triangle ABC, if A is (1, 2) and the equations of the medians throughBandC are x+y =5
and x = 4 respectively then B must be :

@ 1,4 ®) 7, -2 © (4,1) d (-2,7)
27. The equation of image of pair of lines y = | x — 1| with respect to y-axis is :

@ x*-y%-2x+1=0 ®) x2-y2-4x+4=0

O] 4x2—4x—y2+1=0 ) x2—y2+2x+1=0

28. If P, Q and R are three points with coordinates (1, 4), (4, 5) and (m, m) respectively, then the
value of m for which PR + RQ is minimum, is :

17 7
(@) 4 (b) 3 © = @ 5

29. The vertices of triangle ABC are A(-1, -7), B(5, 1) and C(1, 4). The equation of the bisector of
the angle ABC of AABC is :

(@ y+2x-11=0 (b) x-7y+2=0
(© y-2x+9=0 d) y+7x-36=0
30. If one of the lines given by 6x2 -xy +4cy? =0is 3x+4y =0, thenc =
(@ -3 ) -1 (©) 3 @ 1

31. The equations of I; and L, are y = mxandy = nx, respectively. Suppose L; make twice as large
of an angle with the horizontal (measured counterclockwise from the positive x-axis) as does L,

and that L, has 4 times the slope of L,. If I, is not horizontal, then the valye of the product (mn)

equals:

V2 2
(a) —2— | | (b) 5
() 2 ' d -2

32. GivenA (0, 0) and B (x, y)with x € (,1)and y > 0. Let the slope of the line AB equals m, . Point
C lies on the line x = 1such that the slope of BC equals m, where 0 < My < my.If the area of the
triangle ABC can be expressed as (m; —m,) f(x), then the largest possible value of f(x)is:

(@ 1 () 172
(0 1/4 d 1/8
33. If non-zero numbers q, b, ¢ are in H.R, then the straight line X T g

—+l—0 always passes
a b ¢ s P

through a fixed point, co-ordinate of fixed point is :

&) (<12 ®) (-1,-2) © ,-2) @ (1, l)
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x2 y 2 2y
34- 1 i i 0 represent pair of straight lines and slope of one line is twice the other,
thenab: h?is:
(a) 9:8 (‘b) 8:9 (c) 1:2 (d) 54
35. Statement-1: A variable line drawn through a fixed point cuts the coordinate axes at A and B.

36.

37.

38.

39.

40.

41.

The locus of mid-point of AB is a circle.
because
Statement-2: Through 3 non-collinear points in a plane, only one circle can be drawn.

(a) Statement-1 is true, statement-2 is true and statement-2 is correct explanation for
statement-1.

(b) Statement-1 is true, statement-2 is true and statement-2 is not the correct explanation for
statement-1.

(c) Statement-1 is true, statement-2 is false.
(d) Statement-1 is false, statement-2 is true.

A line passing through origin and is perpendicular to two parallel lines 2x +y + 6 =0 and
4x + 2y =9 = 0, then the ratio in which the origin divides this line segment is :

(@ 1:2 () 1:1

() 5:4 (d 3:4

If a vertex of a triangle is (1, 1) and the mid-points of two sides through this vertex are (-1, 2)

and (3, 2), then the centroid of the triangle is :

7 17 7 1 7
@ [—1, 5) ®) [—5,3) © (1, 5) @ (5,5)

The diagonals of parallelogram PQRS are along the lines x + 3y = 4and 6x — 2y =7.Then PQRS
must be :

(a) rectangle (b) square

(¢) rhombus (d) neither rhombus nor rectangle

The two points on the line x +y =4 that lie at a unit perpendicular distance from the line

4x + 3y =10are (q;, by ) and (ay, by), then qy +b +ay+by =
(@ 5 (b) 6 © 7 (d 8

The orthocentre of the triangle formed by thelines x + y =1, 2x + 3y = 6and 4x - y + 4 = Olies
in:

(a) first quadrant (b) second quadrant

(¢) third quadrant (d) fourth quadrant

The equation of the line passing through the intersection of the lines 3x + 4y =-5,4x + 6y = 6

and perpendicular to 7x -5y + 3 =0is :
(@) 5x+7y-2=0 (b) 5x-7y+2=0
(¢) 7x-5y+2=0 (d Sx+7y+2=0


http://www.jeebooks.in

www.jeebooks.in

2 Advanced Problems in Mathematics for JEE

42

43.

—

+ The points (2, 1), (8, 5) and (x, 7) lie on a straight line. Then the value of xis :
35
(@) 10 ®) 11 © 12 @ =

In a parallelogram PQRS (taken in order), Pis the point (-1, -1), Qis (8,0) and Ris (7, 5). Then
S is the point :

@ (-1, 4 ®) (-2,2) © (—2, 9 @ (-2,4)
44. The area of triangle whose vertices are (q,a),(@a+1,a+1),(a+2 a)is:
(@ ad ®) 2a © 1 ' @ 2
45. The equation x2 + y2 - 2xy —1 = Orepresents :
(@) two parallel straight lines (b) two perpendicular straight lines
(c) apoint (d) acircle =
46. Let A = (-2, 0) and B = (2, 0), then the number of integral values of a, a € [-10, 10] for which

47.

line segment AB subtends an acute angle at point C = (a, a+1)is :
(@ 15 (b) 17 © 19 (d 21

The angle between sides of a rhombus whose v2 times sides is mean of its two diagonal, is
equal to :

(a) 300° (b) 45° (© 60° (d) 90°
48. Arod of AB of length 3 rests on a wall as follows :
i
A
P
0(0,0) B X

49.

Pis apoint on ABsuch that AP : PB =1: 2 If the rod slides along the wall, then the locus of P lies
on

(a) 2x+y+xy =2 (b) 4x2+xy+xy+y2=4

(© 4x?+y?=4 @ x*+y%-x-2y ¢
2 i

54 yT 4 _zhﬁ =0 , represents pair of straight lines and slope of one line is twice the other.
a

Thenab:h?is:
(a) 8:9 (b) 1:2 © 2:1 d 9:8
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50. Locus of point of reflection of point (q, 0) w.rt. the line yt = x +at 2 is given by (¢ is parameter,
teR):
@ x-a=0 ®) y-a=0 (© x+a=0 (d) y+a=0

51. A light Wy emerging from the point source placed at P(1, 3) is reflected at a point Q in the
xaws. It the reflected ray passes through R(& 7), then abscissa of Q is :

@ —?_; ® 3 © Z @ 1

52. If the axes are rotared through 60° in the anticlockwise sense, find the transformed form of the
equaton X~ -y~ =a~:

(@ XT+Y -33Xxy =23 ® X2+y2=q®
© YI-X?-2V3Xy=24° (@ X2-Y?+2/3 XY =2a?
53. The straight line Sx+ y -4=0, x+ 3y -4 =0and x + y = 0form a triangle which is :
(*) equilateral (b) rght-angled
(©) acure-angled and isosceles (d) obtuse-angled and isosceles

54. If m and b are real numbers and mb > 0, then the line whose equation is y = mx + b cannot
contain the point:
@ (0, 2008) (b) (2008, 0)
(© (0,-2008) (d) (20,-100)

55. The number of possible straight lines, passing through (2, 3) and forming a triangle with
coordinate axes, whose area is 12 sq. units, is:
(@ one (b) to
(c) three (d) four

56. If x;, X5, X3 and ¥y, Y2, 3 are both in G.R with the same common ratio then the points (x, ),
(x2,¥2)and (x3,¥3)
(a) lie on a straight line (b) lie on a circle
(c) are vertices of a triangle (d) None of these

57. Locus of centroid of the triangle whose vertices are (a cost, asint), (bsint, —bcost)and (1, 0);

where t is a parameter is :

@ (@Bx-13%+@y)?=a’-b’ ®) @x-1)2+3y)? =a?+b2
© @Gx+1)?+@y)?=a*+d’ ) GBx+1?+(@3y)? =a®-b2

58. The equation of the straight line passing through (4, 3) and making intercepts on co-ordinate
axes whose sum is -11s :

X -"_ X '_y.—_ __Z=_land +y=_
@ §+-3———land:§+l— 1 () 273 51

el = Xed-o d) - -1and X+ =
© . 3_land2+1 1 ()2 3 oS
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59. Let A =(3,2) and B = (5,1). ABP is an equilateral triangle is constructed one the side of AB
remote from the origin then the orthocentre of triangle ABP is:

(a) (4——J‘—-J‘] (®) (4+%\/§,%+\/§J
© ( J_———J_J (d) (4+%J§,%+%J§)

60. Area of the triangle formed by the lines through point (6,0)and at a perpendicular distance of 5
from point (1, 3) and line Yy =16in square units is :

(a) 160 ®) 200 (© 240 (d) 130

61. The straight lines 3x + y —4=0,x+ 3y -4 =0and x + y = 0form a triangle which is :
(a) equilateral (b) right-angled
(©) acute-angled and isosceles (d) obtuse-angled and isosceles

62. The orthocentre of the triangle with vertices (5, 0), (0, 0), (5 SJ_J

@ (2,3) ®) [ZMJ ()(6 J,J ()(2}}

63. All chords of a curve 3x% -y 2 — 2x + 4y = O which subtends a right angle at the origin passes
through a fixed point, which is :
(@ (1,2 (®) 1,-2) © (2,1 @ (2,1

64. Let P(~1,0), Q(0,0), R(3,3V3) be three points then the equation of the bisector of the angle
ZPQRis:

(a) %—3_X+y=0 ®) x+J§y=o (c) J§x+y=0 () x+J—f-y=0

o7 T, | Answers| TSRS

e TR >~
R i e T (s

L®| 2@ 3] 4@ 5@ 6@ 7. b 8|mv| o. o) | 10. (a);
11.|(d) | 12.[(d)| 13.|(d)| 14.|(0) | 15.|(d)| 16.[(b)| 17. ©| 18.[(b) | 19. (d) | 20. (a)\
21 @) | 22.|@) | 23/ | 24| @) | 25./©) | 26,/ )| 27./(@)| 28.] )| 20.| (1) | 30. (a)i
31| (© | 32./@| 33./(©) | 34.| @) | 35./(@)| 36./@)| 37.|(¢)| ag.

41| @ | 42.{0) | 43.| @ | 44,/ © | 45.| @) | 46.| ) | a7.|(@)| 4.
51| @ | 52./() | 53.| @ 54 0| 85/ )| 86/ @) | 57, )| 88.| ()| 50,0y | 60.| O
61.| (@) | 62.|®) | 63.®) | 64.| (© |

© | 39.[(d) | 40.| @ |
© | 49./@)|50. ©|
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Swaight
@ Exercise-2 : One or More than One Answer is/are Correct /" g

1. A line makes intercepts on co-ordinate axes whose sum is 9 and their product is 20 ; then its
equation is/are :

(a) 4x+5y-20=0 (b) 5x+4y-20=0
() 4x-5y-20=0 (d) 4x+5y+20=0
2. The equation(s) of the medians of the triangle formed by the points (4, 8), (3, 2) and (5, - 6)
is/are :
(@ x=4 (b) x=5y-3
(© 2x+3y-12=0 (d) 22x+3y-92=0

3. The value(s) of t for which the lines 2x+ 3y =5,t%x+ty -6=0 and 3x-2y -1=0 are
concurrent, can be :
(@) t=2 (b) t=-3
(€ t=-2 (d) t=3

4. If one of the lines given by the equation ax? + 6xy + by % = 0 bisects the angle between the
co-ordinate axes, then value of (a + b) can be : '
(@ -6 (b) 3 (c) 6 (d) 12

5. Suppose ABCD is a quadrilateral such that the coordinates of A, Band C are (1, 3), (-2, 6) and
(5, - 8) respectively. For what choices of coordinates of D will make ABCD a trapezium ?

(@ 3,-6) ®) (6-9 (© (0,5 @ G -1

6. One diagonal of a square is the portion of the line J3x +y = 2J/3 intercepted by the axes. Then
an extremity of the other diagonal is :
(@ A++3,V3-1) M) 1++3,V3+1)
© Q-v3,v3-1 @ (1-v3,V3+1)

7. Two sides of a rhombus ABCD are parallel to lines y = x + 2and y =7x + 3. If the diagonals of
the rhombus intersect at point (1, 2) and the vertex A is on the y-axis is, then the possible

coordinates of A are:

@ (o, -g) ®) (©,0) © (,5) @ (©,3)

8. The equation of the sides of the triangle having (3, —1) as a vertex and x -4y + 10 = 0 and
6x + 10y — 59 = 0 as angle bisector and as median respectively drawn from different vertices,

are :
(@) 6x+7y-13=0 (b) 2x+9y-65=0
() 18x+13y -41=0 (d) 6x-7y-25=0

9. A(1,3) and C(5, 1) are two opposite vertices of arectangle ABCD. If the slope of BD is 2, then the
coordinates of B can be :
(@) (4,4 () 5,4)
() (2,0 @ 1,0
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10. All the points lying inside the triangle formed by the points (1, 3), (5, 6), and (-1, 2) satisfy:

) Sty Bl (b) 2x+y+120
Q) s2nellzo ) 2x+3y-1220

11. The slope of a median, drawn from the vertex A of the triangle ABC is ~2. The co-ordinates of

vertices B and C are respectively (-1, 3) and (3, 5). If the area of the triangle be 5 square units,
then possible distance of vertex A from the origin is/are.

W ) 3 © 2V2 @ 3+2

12. The points A(0, 0), B(cos a, sin a) and C (cosp, sin ) are the vertices of a right angled triangle if:

n| 5% )=+ ap)__ L
(@) sm[ D) )‘\/5 (b) co{ > ) 7
© cos(_a—z-'_ﬁ)=% (d) sin(il?_ﬁ)=_7l_2_
Y o | Answers |
&) 2/ @ed | 3 @Y | 4 @9 | 5] bo | 6l oo
(a, b) 8. (bcd) 9. (@0 |10.(ab,cd)| 11, (a, ) 12.| (a,b,0
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Q Exercise-3 : Comprehension Type Problems /. M

Paragraph for Question Nos. 1 to 2

The equations of the sides AB and CA of a AABC are x + 2y =0and x -y = 3 respectively.
Given a fixed point P(2, 3).

1. Let the equation of BC is x + py = q. Then the value of (p + @) if P be the centroid of the AABC is:

(@) 14 (b) -14 (c) 22 (d) -22
2. If P be the orthocentre of A ABC then equation of side BC is :
@ y+5=0 (b) y-5=0 (¢) 57+1=0 (d) Sy-1=0

Paragraph for Question Nos. 3 to 4

Consider a triangle ABC with vertex A (2, - 4). The internal bisectors of the angles Band C are
x+y =2and x -3y = 6respectively. Let the two bisectors meet at I.

3. If (a, b) is incentre of the triangle ABC then (a + b) has the value equal to :
@ 1 b) 2 (© 3 (d 4

4. If (xy, ¥y ) and (x,, y ») are the co-ordinates of the point B and C respectively, then the value of
(xyx5 +y,Y2)isequalto:

(@) 4 () 5 () 6 d 8

! Answers | B N

Dl SRR e e T

L @] 2|@| 3|m| 4@
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ﬁ Exercise-4 : Matching Type Problems

1.

Column- Column-l ]
(A) |If a,b,c are in AP, then lines ax+by +c =0 are| (P) Ch=7)
concurrent at:
(B) | Apoint on the line x + y = 4 which lies at a unit distance| (Q) (-7,11)
from the line 4x + 3y =10is :
(C) | Orthocentre of triangle made by lines x+y =1, | (R) 1,-2)
X-y+3=02x+y=7is
(D) | Two vertice of a triangle are (5, -1) and (-2, 3). If| (S) -1,2)
orthocentre is the origin then coordinates of the third
vertex are
(T) (0, 0)
Column-l Column-l
A ntl( n P
a IfZ[ZkCHJ:SQ then n is equal to () 1
r=1 \k=1
(B) | The number of integral values of g for which| (Q) 4
atmost one member of the family of lines given by
A+20)x+(1-MDy+2+4r=0 (A is real
parameter) is tangent to the circle
x2 +y2 +4gx+18x+17y +4g2 =0can be
(C) |Number of solutions of the equation| (R) 7
sin 9x + sin 5x + 2sin? x = 1in interval (0, ) is
(D) |If the roots of the equation x2+ax+b=0 |(S) 10
(a,b eR) are tan65° and tan70°, then (a +b)
equals.
Column-I Column-lll_,J
(A) | Exact value of cos40°(1-2sin10°) = ®) 1
4
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(B) |Value of A for which lines are concurrent| (Q) -
X+y+1=03x+2\y+4=0,x+y—3\=0can 2
be
1 (©) | Points (k,2-2K),(~k +1,2k) and (-4—k 6 2k) (R) 8
are collinear then sum of all possible real values of 2
‘k’is
(D) Value of Zsink(f) = 5l : =
k=3 6

1.JA>R;B>Q;C—>S;D—>P
2./A>Q; BoR; C—S; D-oP
3..A>Q; B—»>R; C—oS D-P
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@ Exercise-5 : Subjective Type Problems.

1. If the area of the quadrilateral ABCD whose vertices are A(1, 1), B(7, —3), C(12 2)and D(7, 21)
is A. Find the sum of the digits of A.

2. The equation of a line through the mid-point of the sides AB and AD of rhombus ABCD, whose
one diagonal is 3x -4y + 5 = 0 and one vertex is A(3, 1) is ax + by + ¢ = 0. Find the absolute
value of (a + b + c) where q, b, ¢ are integers expressed in lowest form.

3. If the point (o, *)lies on or inside the triangle formed by lines x%y + xy 2~ 2xy =0, then the
largest value of o is.

4. The minimum value of [(x; — x)% + (12 —/1 - x —[4x;)?]"/? for all permissible values of x;

and x, is equal to avb —c where a, b, ¢ €N, then find the value of a + b —c.

5. The number of lines that can be drawn passing through point (2, 3) so that its perpendicular
distance from (-1, 6) is equal to 6 is :

6. The graph of x* = x%y? is a union of n different lines, then the value of n is.

7. The orthocentre of triangle formed by lines x + y -1 =0, 2x+ y —1 = 0and y = Qis (h, k), then
1

K2

8. Find the integral value of a for which the point (-2, a) lies in the interior of the triangle formed
by the lines y = x, y =-xand 2x+ 3y =6.

9. Let A = (-1, 0), B = (3, 0) and PQ be any line passing through (4, 1). The range of the slope of
PQ for which there are two points on PQ at which AB subtends a right angle is (A1, Ap), then
5(M +Ap)is equal to.

10. Given that the three points where the curve y = bx? - 2intersects the x-axis and y-axis form an
equilateral triangle. Find the value of 2b.

| Answers|
1.| 6 2 1 3.| 1 4. 8. 5. 6. 3 7| 4
8. 3 9.| 6 10 5
QQa

Chapter 18 - Circle
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= 2 Exercise-1 : Single Choice Problems

1.

. Let P,Q, R, S be the fe

The locus of mid-points of the chords of the circle x% - 2x + y 2 _2y +1 =0which are of unit

length is :

(a) (x—l)2+0'-1)2=‘—31 ) (x-D*+(-1D%=2
© (:c—1)2+(y—1)2=‘l1 ) (x_1)2+(y_1)2=§

. The length of a common internal tangent to two circles is 5 and a common external tangent is

15, then the product of the radii of the two circles is :
(@) 25 (b) 50 () 75 (d) 30

. A circle with center (2, 2) touches the coordinate axes and a straight line AB where A and B lie

on positive direction of coordinate axes such that the circle lies between origin and the line AB.
If O be the origin then the locus of circumcenter of AOAB will be:

(a) xy=x+y+\/x2+y2 b) x=x+y-yx*+y?
(© xy+x+y=‘,x2+y2 @ xy+x+y+yxt+y2=0

. Length of chord of contact of point (4, 4) with respect to thecirclex? + y2 -2x -2y -7 =0 is:

3
3 ®) 32 © 3 @ 6
w5

et of the perpendiculars drawn from a point (1, 1) upon the lines

x+4y =12; x-4y +4=0 and their angle bisectors respectively; then equation of the circle

which passes throughQ, R, S is :
(@) x2+y%-5x+3y-6=0

() x2+y%-5x-3y-6=0

(b) x2+y2—5x—3y+6=0
(d) None of these
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A 2 2 _ + 35 =
6. From a point ‘P’ on the line 2x + y + 4 = 0; which is nearest to the circle x™ +y * =12y 4 35 = 0,

tangents are drawn to given circle. The area of quadrilateral PACB (where ‘C"is the center of
circle and PA & PB are the tangents.) is :
(@) 8 ®) V110 © 19 (d) None of these

7. The line 2x - y +1 = Ois tangent to the circle at the point (2, 5) and the centre of the circles lies
on x — 2y = 4. The radius of the circle is:
(@) 3v5 ®) 5V3
(© 25 (d) 5v2

8. If A(cosa, sina), B(sina, — cos ), C(1, 2) are the vertices of a triangle, then as a varies the
locus of centroid of the AABC is a circle whose radius is :

22 4 2 d\/g
(a) . (b)\/; © 3 (d) 9

9. Tangents drawn to circle (x —1)2 + (y —1)2 = 5at point P meets the line 2x + y + 6 =0atQon
the x-axis. Length PQ is equal to :
@ V12 ®) V10 © 4 @ V15
10. ABCDis square in which A lies on positive y-axis and Blies on the positive x-axis. If D s the point
(12 17), then co-ordinate of C is :

(@ (17,12 ) 7,5) © @Q7,16) (d) @15, 3)
11. Statement-1: The lines y =mx+1-m for all values of m is a normal to the circle

x24y2<2x-2y=0.

Statement-2: The line L passes through the centre of the circle.

(a) Statement-1 is true, statement-2 is true and statement-2 is correct explanation for
statement-1.

(b) Statement-1 is true, statement-2 is true and statement-2 is not the correct explanation for
statement-1.

(c¢) Statement-1 is true, statement-2 is false.

(d) Statement-1 is false, statement-2 is true.

12. A(1, 0) and B(0, 1) are two fixed points on the circle x2 + y?=1.c is a variable point on this
circle. As C moves, the locus of the orthocentre of the triangle ABC is -

(a) x2+_y2—2x—2_y+1=0 (b) x2+y2—x_y=0
© x*+y*=4 @ x*+y*+2x-2y 4120

13. Equation of a circle passing through (1, 2) and (2, 1) and for which line x 4 Y = 2isadiameter;
is : ’
@ x?+y%+2x+2y-11=0 ® x*+y2-2x 2y _1_¢

© x2+y2—2X—2,Y+1=0 (d) None of these
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14. The area of an equilateral triangle inscribed in a circle of radius 4 cm, is :

(a) 12 cm? ' b) 93 em?

(© 8/3cm? (d) 12V3 cm?

15.

16.

17.

18.

19.

20.

21.

22.

Let all the points on the curve x% + y2 —10x = 0 are reflected about the line y = x + 3. The

locus of the reflected points is in the form x2 + y2% +gx+ fy +¢ =0.The value of (g + f +¢)is
equal to :

(a) 28 (b) -28 () 38 (d) -38
The shortest distance from the line 3x + 4y = 25to the circle x2 + yz = 6x — 8y is equal to:
(@ 7/5 (b) 9/5 (© 11/5 (d 32%5

In the xy-plane, the length of the shortest path from (0, 0) to (12, 16) that does not go inside
the circle (x - 6)% + (y —8)2 = 25is:

(a) 10V3 (b) 10V5
(© 10V3 +5—;‘ (d) 10+ 5n

A circle is inscribed in an equilateral triangle with side lengths 6 unit. Another circle is drawn
inside the triangle (but outside the first circle), tangent to the first circle and two of the sides of
the triangle. The radius of the smaller circle is:

(@) 1/43 b) 23

(© 1/2 @ 1

The equation of the tangent to the circle x2 + y 2 — 4x = 0 which is perpendicular to the normal
drawn through the origin can be :

(@ x=1 (b) x=2 (© x+y=2 d x=4

The equation of the line parallel to the line 3x + 4y = 0 and touching the circle x2+y2=9in

the first quadrant is :
(a) 3x+4y =15 (b) 3x+4y =45
(©) 3x+4y =9 (d) 3x+4y =12

The centres of the three circles x*+y2-10x+9=0, x*+y2-6x+2y+1=0,
x? +y2 -9x—-4y+2=0

(a) lie on the straight line x -2y =5 (b) lie on circle x2 + y 2 =98

(©) do not lie on straight line (d) lieoncircle x2 +y2 + x+ y-17=0

The equation of the diameter of the circle x2 +y?% + 2x -4y = 4that is parallel to 3x + S5y =4
is:

(@) 3x+5y=-7 () 3x+5y =7

() 3x+5y=9 (d) 3x+5y=1
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23. There are two circles passing through points A(-1, 2) and B(2, 3) having radius /5. Then the
length of intercept on x-axis of the circle intersecting x-axis is :
@ 2 ®) 3 © 4 i =

24. A square OABC is formed by line pairsxy =0andxy +1=x+Y where'O'is the origir‘L A dr?lr;
with centre C; inside the square is drawn to touch the line pair xy = 0and anothe‘r cxrdf: With
centre C, and radius twice that of Cy, is drawn to touch the circle C; and the other line pair. The
radius of the circle with centre C, is:

@ 2 o 27
V32 +1) 3(V2+1)
(©) L @ «/5 +1
3(W2+1) 32
25. The equation of the circle circumscribing the triangle formed by the points (3, 4), (1, 4) and
(3, 2)is:
(@) 8x?+8y2-16x-13y =0 ® x?+y2-4x-8y+19=0
(© x*+y%-4x-6y+11=0 (d) x*+y%-6x-6y+17=0
26. The equation of the tangent to circle x? + y 2 + 2gx + 2fy = Oat the origin is :
(@ fx+gr=0 (b) gx+fy=0 () x=0 d y=0
27. The line y = x is tangent at (0, 0) to a circle of radius 1. The centre of the circle is :
; 11 1 1 1 1 1 1
(a) elther(——, —) or(—, ——J (b) either(—, —J or(——, ———)
2°2) \2" 2 J2' 2 J2© 2

© either(%, -%J or [-% %) () either (1, 0) or (-1, 0)

28. The circles x2 + y? + 6x+ 6y =0and x% + y 2 -12x-12y =0:
(a) cut orthogonally (b) touch each other internally
(c) intersect in two points (d) touch each other externally

29. In a right triangle ABC, right angled at A, on the leg AC as diameter, a semicircle is described.
The chord joining A with the point of intersection D of the hypotenuse and the semicircle, then

the length AC equals to:
. AB-
) =D (b) AD
AB2 + AD? AB + AD
AB.
(¢) VAB-AD d AD

VAB? _ Ap2
30. Radical centre of the circles drawn on the sides as a diameter of trian
3x-4y +6=0,x-y+2=0and 4x+3y —17 =0is :

gle formed by the lines
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31. Statement-1: A circle can be inscribed in a quadrilateral whose sides are 3x -4y =0,
3x-4y =53x+4y =0and 3x + 4y =7.
Statement-2: A circle can be inscribed in a parallelogram if and only if it is a rhombus.

(a) Statement-1 is true, statement-2 is true and statement-2 is correct explanation for
statement-1.

(b) Statement-1 is true, statement-2 is true and statement-2 is not the correct explanation for
statement-1.

(c) Statement-1 is true, statement-2 is false.
(d) Statement-1 is false, statement-2 is true. ,

32. If x = 3is the chord of contact of the circle x? + y 2 = 81, then the equation of the corresponding
pair of tangents, is:

(@) x*>-8y2+54x+729=0 (b) x2-8y2-54x+729=0
(© x*>-8y?-54x-729=0 (d) x?-8y2?=729
33. The shortest distance from the line 3x + 4y = 25 to the circle x? + y 2 = 6x — 8y is equal to :
7 9 11 7
(@ - b) = = d) =
3 (b) - © 5 (d) 5

34. The circle with equation x* + y 2 =1 intersects the line y =7x + 5 at two distinct points A and
B.Let C be the point at which the positive x-axis intersects the circle. The angle ACBis :

@) tan'l—g (b) cot™! (~1) @ 1 @ cot'lg

35. The abscissae of two points A and B are the roots of the equation x2 + 2ax —b? = 0 and their
ordinates are the roots of the equation x%+ 2px —q2 = 0. The radius of the circle with AB as
diameter is ::

(a) \/a2+b2+p2+q2 () ya*+p?
(© b%+q? () Ja?+b%+p2+1

36. Let C be the circle of radius unity centred at the origin. If two positive numbers x; and x, are
such that the line passing through (x;,-1) and (x5, 1) is tangent to C then:

@ xx;=1 (b) xxy=-1
(© x +x5=1 (d) 4xx; =1

37. A circle bisects the circumference of the circle x2 +y?+2y —3=0 and touches the line x = y
at the point (1, 1). Its radius is :

3 9 © 42 d 372
(a) = b) 5

38. The distance between the chords of contact of tangents to the circle x* + y 2 + 2gx + 2fy + ¢ = 0
from the origin and the point (g, f) is:
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39.

40.

41.

42.

43.

45.

2, 72 _c
(@) g2+ f? ) _*g_‘/—_T__fT____

2

© 82+f2‘c (d) @

2Jg?+ f2 2Jg? + f*
If the tangents AP and AQ are drawn from the point A(3,-1) to the circle
ar y2-3x+ 2y —7 = 0andC is the centre of circle, then the area of quadrilateral APCQis :
(a) 9 ) 4 (© 2 (d) non-existent
Number of integral value(s) of k for which no tangent can be drawn from the point (k, k + 2)to
the circle x? +y? =4is:
(@ o ®) 1 (© 2 d 3
If the length of the normal for each point on a curve is equal to the radius vector, then the curve :
(a) is a circle passing through origin
(b) is a circle having centre at origin and radius > 0
(c) is a circle having centre on x-axis and touching y-axis
(d) is a circle having centre on y-axis and touching x-axis
A circle of radius unity is centred at origin. Two particles start moving at the same time from the
point (1, 0) and move around the circle in opposite direction. One of the particle moves counter
clockwise with constant speed v and the other moves clockwise with constant speed 3v. After

leaving (1, 0), the two particles meet first at a point B and continue until they meet next at point
Q. The coordinates of the point Q are:

(a) (1,0) () (0,1)
(© (0,-1) d (-1,0)

A variable circle is drawn to touch the x-axis at the origin. The locus of the pole of the straight
line Ix + my + n = O w.r.t the variable circle has the equation:

@@ x(my-n)-ly*>=0 ) x(my +n)-ly2 =0
(© x(my-n)+ly?=0 (d) none of these

. The minimum length of the chord of the circle x% + y2 4+ 2x 4 2y 7 = 0 which is passing

through (1,0) is :
(a) 2 ) 4 © 2V2 @ 45
Three concentric circles of which the biggest is x? + y2 =1 have their radii in AP If the line

y =x+1 cuts all the circles in real and distinct points. The interva] in which the common
difference of the A.P. will lie is:

1 1 2—\/:'2
(a) (O‘-J (b) (Og—i] (© (QT) (d) none
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46. The locus of the point of intersection of the tangent to the circle x + y 2 = a?, which include an
angle of 45°is the curve (x? + y2)2 = Aa2(x? + y 2 — a2). The value of Ais:
(@ 2 (b) 4
( 8 (d) 16

47.

48.

49.

Acircle touches the line y = xat point (4, 4) on it. The length of the chord on the line x + y = 0is
6v2. Then one of the possible equation of the circle is :
@ x*+y*+x-y+30=0 (b) x?+y2+2x-18y+32=0
© x*+y%+2x+18y+32=0 (d) x2+y%-2x-22y+32=0
Point on the circle x? + y 2 — 2x + 4y —4 = O which is nearest to the line y = 2x +11is:

6 3 6 3
(@ [1——,—2+—] ’ (b 1+—,—2-—J

BT "M ETE

6 3

(© [1 i 2——) d) None of these

A foot of the normal from the point (4, 3) to a circle is (2, 1) and a diameter of the circle has the
equation 2x —y —2 = 0. Then the equation of the circle is:

(@ x*+y2-4y+2=0 ® x*+y%-4y+1=0
© x2+y%-2x-1=0 (d x2+y2-2x+1=0
50. If(a,l} (b, %} (c,l)and (d, 5]are four distinct points on a circle of radius 4 units then, abcd is
a c
equal to:
(@ 4 (b) 1/4 (01 d 16
| snsers |
1.](@)| 2./Mm)] 3./@@]| 4./ 5. |®)]| 6./ © 7./@]| 8./(d| 9.[(a)]|10.|®)
1L| (a) | 12.((a) | 13.|(c)| 14.{(d) | 15.|(c) | 16.|(a) | 17.|(c)| 18.|(a)| 19.|(d) | 20.] (a)
21.| (o) | 22.|(b)| 23.[(c) | 24.[(c) | 25.|(c) | 26.|(b) | 27.|(c)| 28.[(d)| 29.|(d)|30.|(d)
31| (d) | 32.(b) | 33.{(d)| 34.[(c)| 35.[(a)| 36.((a)| 37.[(b)| 38.((c)| 39.|(d)|40.| (b)
il-l (b) | 42.|(d) | 43.|(a) | 44.|(b)| 45.|(c) | 46.((c)| 47.|(b)| 48.|(a)| 49.| () | 50.] (¢)
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W _Exercise-2 : One or More than One Answer is/are Correct -~ J- \*l

1. Number of circle touching both the axes and the line x + y = 4is greater than or equal to :
(@ 1 () 2
(© 3 d 4
2. Which of the following is/are true ?
The circles x? + y2 —6x -6y + 9 = 0 and x2 +y2 + 6x + 6y + 9 =0are such that :
(2) They do not intersect
(b) They touch each other
(c) Their exterior common tangents are parallel

(d) Their interior common tangents are perpendicular
3. Let ‘o’ be a variable parameter, then the length of the chord of the curve :
(x=sin™ a)(x-cos™? &) + (y -sin"! a)(y +cos™ @) =0

along the line x = :—: can not be equal to :

s T hid s
(@) 3 (b) € © P (d) >

4. If the point (1, 4) lies inside the circle x% + y2 - 6x — 10y + p = 0and the circle does not touch
or intersect the coordinate axes, then which of the following must be correct :
(@ p<29 (®) p>25
(©) p>27 (d p<27

5. The equation of a circle §; = 0 is x? + y 2 = 4, locus of the intersection of orthogonal tangents

to the circle is the curve C, and the locus of the intersection of perpendicular tangents to the
curve C, is the curve C,, then :

(@) C,isacircle
(b) C,, C, are circles having different centres
(¢) C;, C, are circles having same centres
(d) area enclosed betweenC; andC, is 8n
6. If two distinct chords drawn from the point (p, q) on the circle x2 + y2=px+ @ (where
pq # 0) are bisected by the x-axis, then :
@ p?=¢* (b) p%>q?
(© p?<8q? d) p?>8q2
7.1 a=max{(x+2)?+(-3? and b=min{(x+2)%+(y -3)2} where H—
x? +y2 +8x-10y —40 =0, then :

(@ a+b=18 ®) a+b=178 () a-b=42  (d) a-b=722
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8. The locus of points of intersection of the tangents to x? + y 2 = a at the extremeties of a chord
of circle x% + y% = a? which touches the circle x2 + y? -2ax =0is/are :
(@ y?%=ala-2x) (b) x%=aa-2y)
© x2+y%=(x-a)? (d) x"‘+y2=(y--a)2

9. A circle passes through the points (~1,1), (0,6) and (5,5). The point(s) on this circle, the
tangent(s) at which is/are parallel to the straight line joining the origin to its centre is/are
(@ (1,-5) ®) (5,1 (© (-5-1) d (-1,5)

10. A square is inscribed in the circle x2 + y2 - 2x + 4y - 93 = 0 with the sides parallel to the

co-ordinate axes. The co-ordinate of the vertices are :

(@ (85) (®) (89) (© (-6,5) @ (-6-9)

e Sl

| Answers |

1| @bcd | 2| @cd | 8 @@bd| 4 @b | S5l@cd| 6) O |
7. (b, d) 8. (a, ©) 9. (b, d) 10. (a, c) - t
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@ Exercise-3 : Comprehension Type Problems A . SN

Paragraph for Question Nos. 1 to 3

Let each of the circles,
S =x2+y2+4y-1=0, Symx?+y?+6x+y+8=0,
Ss=x?+y%_-4x-4y-37=0
touches the other two. Let By, P,, P, be the points of contact of S; and 53, 52 and S3, 53 and §;
respectively and Cy, C,, C5 be the centres of S, S5, S3 respectively.

1. The co-ordinates of B are :
@ (2, -1 ® (2,1 © (-2,1) @ -2,-1)

2. The ratio 222 (AAPPs)

isequal to :
area (ACIC2C3) 4

(@ 3:2 () 2:5 (© 5:3 (d 2:3
3. P, and P; are image of each other with respect to line :
(@ y=x+1 ®) y=-x (© y=x d y=—x+2

Paragraph for Question Nos. 4 to 6
Let A(3, 7) and B(6, 5) are two points. C : x2 + y? —4x — 6y —3 = 0is a circle.

4. The chords in which the circle C cuts the members of the family S of circle passing through A
and B are concurrent at :

23 23
@ (2,3 (b) (2, ?) (@ (3, ?) @@ 32
5. Equation of the member of the family of circles S that bisects the circumference of C is :
(@ x*+y*-5x-1=0 b x2+y%2-5x+6y-1=0
(© x*+y?-5x-6y-1=0 ) x*+y?+5x-6y-1=0

6. IfO is the origin and P is the center of C, then absolute value of difference of the squares of the
lengths of the tangents from A and B to the circle C is equal to :

(a) (4B)® ®) (©P)* © |(4P)*-(BPY!| (d) (AP)? +(BP)?
Paragraph for Question Nos. 7 to 8

Let the diameter of a subset S of the plane be defined as the maximum of the distance
between arbitrary pairs of points of S. distan

7. Let S ={(%,y):(y -x) <0 x+y 20,x2+y2S2},thenthediameterofSis;
@ 2 ) # © 42 @ 242
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8.Let S ={(x,y):(\/§—1)x—\/10+2s/§y >0, (/5-1) x++10+12J5 y 20, x2+y? <9}

then the diameter of S is :

@ §(~/‘5' ~1) ®) 3(5-1) © 32 @ 3

Paragraph for Question Nos. 9 to 10

Let L, L, and L3 be the lengths of tangents drawn from a point P to the circles x2+y%=4
xZ +y2 —4x =0and x2 +y2 —4y = Orespectively. If[,? =L§ L% + 16 then the locus of P are
 the curves, C; (a straight line) and C,, (a circle).

9. Circum centre of the triangle formed by C; and two other lines which are at angle of 45° with C;
and tangent to C, is :
(a (1,1 (b) (0,0) () (-1,-1) @ 22
10. If S;,S, and Sy are three circles congruent to C, and touch both C; and C,; then the area of
triangle formed by joining centres of the circles S;, S, and S5 is (in square units)
(@ 2 () 4 (© 8 (d 16

Lol 2ol 3lo| 4o»] 5o 6@ 7. @| 8/@| 9 ®|10. ()
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¥ Exercise-4 : Matching Type Problems

1.

Column-|
(A) | The triangle PQR is inscribed in the circle x% + y 2 =169.
If Q(5, 12) and R(-12, 5) then ZQPR is
(B) | The angle between the lines joining the origin to the| (Q)

points of intersection of the line 4x + 3y = 24 with circle
(x-3)2+(y-49*=25

n/3

(C) | Two parallel tangents drawn to given circle are cut by a| (R)
third tangent. The angle subtended by the portion of]
third tangent between the given tangents at the centre is

(D) | A chord is drawn joining the point of contact of tangents| (S) n/2
drawn from a point P to the circle. If the chord subtends
an angle n/ 2 at the centre then the angle included
between the tangents at P is

(T b4

Column-l T \  Column-l

(A) | A ray of light coming from the point (1, 2) is reflected at| (P) 13 0
a point A on the x-axis then passes through the point 5’
(5, 3). The coordinates of the point A are :

(B) | The equation of three sides of triangle ABC are x + y = 3,| (Q) 4 -1)
x-y=>5 and 3x+y=4 Considering the sides as
diameter, three circles S;, S, S3 are drawn whose
radical centre is at :
(C) | If the straight line x-2y +1=0 intersects the circle| (R) (=25, 50)
xt+y 2 _ 25 at the points P and Q, then the coordinate
of the point of intersection of tangents drawn at P and Q
to the circle is
(D) | The equation of three sides of a triangle are| (S) =101
4x+3y+9=0 2x+3=0and 3y -4=0. The circum (—é— '5)
centre of the triangle is :

L____ Q (-]) 2)

| Answers|

IA>Q;B>S;CH>S;D> S

A>P;B>Q;CoR; DS
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W Exercise-5 : Subjective Type Problems 57 & y ¢

1. Tangents are drawn to circle x? + y2 =1 at its intersection points (distinct) with the circle
x*+y% +(A=3)x + (21 +2)y + 2= 0. The locus of intersection of tangents is a straight line,
then the slope of that straight line is.

2. The radlcal centre of the three circles is at the origin. The equations of the two of the circles are
x*+y? =1and x? +y? 4+ 4x+ 4y —1=0. If the third circle passes through the points (1, 1)

and (-2, 1); and its radius can be expressed in the form of B, where p and q are relatively prime
q

Positive integers. Find the value of (p + q).

3. LetS ={(x, ¥)|x, y €R, x? + y2 —10x + 16 = 0} . The largest value of%canbe put in the form
% where m, n are relatively prime natural numbers, then m? + n? =

4. In the above problem, the complete range of the expression x? + y 2 — 26x + 12y + 210 is[a, b],
then b - 2a =

5. If the lme y = 2 x is tangent to the circle S at the point P(1, 1) and circle S is orthogonal to the
circle x2 + ¥ + 20+ 2y —2 =0, then find the length of tangent drawn from the point (2, 2) to
circle S.

6. Two circles having radiir; and r, passing through vertex A of a triangle ABC. One of the circle
touches the side BC at B and other circle touches the side BC atC. Ifa=5and A = 303 find

Nhr; -
7. Acircle S of radius ‘@’ is the director circle of another circle S, . Sy is the director circle of S, and
so on. If the sum of radius of S, Sy, S5, S3 .... circlesis ‘2’and a = (k —/k k), then the value of kis

8. If  and r, be the maximum and minimum radlus of the circle which pass through the point

(4, 3) and touch the circle x%+ y = 49, then 2 = is......
2

9. Let C be the circle x% + y2 — 4x — 4y —1 = 0. The number of points common to C and the sides
of the rectangle determined by the lines x =2, x =5, y =~1and Y =51is P then find P.

. Two congruent circles with centres at (2, 3) and (5, 6) intersects at right angle; find the radius
of the circle.

11. The sum of abscissa and ordinate of a point on the circle x2 + y2

~4x + 2y - 20 = 0 which is
3). .
nearest to (2,5) is:

12. AB s any chord of the circle x2+y%-6x-8y-11= O which subtends an angle a2 ¥

locus of midpoint of ABis a circle x?+y?-2ax- 2by —¢ = 0; then find the value of (a + b+ ¢»
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18. If circles x? + y 2 = ¢ with radius v/3 and x2 +y?2 +ax + by + ¢ = 0 with radius V6 intersect at
two points A and B. If length of AB = +/I. Find L

Chapter 19 - Parabola
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Exercise-1 : Single Choice Problems

. Let PQ be the latus rectum of the parabola y2 = 4x with vertex A. Minimum length of the
projection of PQ on a tangent drawn in portion of parabola PAQ is :

(@ 2 (b) 4
© 2V3 @ 242
. A normal is drawn to the parabola y 2 = 9x at the point P(4, 6). A circle is described on SP as

diameter; where S is the focus. The length of the intercept made by the circle on the normal at
point Pis : ‘

17 15
a) — . c) 4 d s
(@ 2 (b) 7 ©
. A trapezium is inscribed in the parabola y 2 = 4x, such that its diagonal pass through the point
(1, 0) and each has length % If the area of the trapezium be P, then 4P is equal to :

(a) 70 (® 71 () 80 (d 75
. The length of normal chord of parabola y % = 4x, which subtends an angle of 90° at the vertexis

(a) 643 (b) 742 (© 82 ) 943
. If b and c are the lengths of the segments of any focal chord of a parabola 2 = 4ax. Then the
length of semi-latus rectum is :

bc 2bc
e B) 2=
@) b+c k) b+c
© —b;C (d) vbc

. The length of the shortest path that begins at the point (1, 1), touches the x-axis and then ends
at a point on the parabola (x - Y2 =2x+y-4),is;

(a) 3«/5 (b) 5 (0 W (d) 13
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7. If the normals at three points P, Q, R of the parabola y 2 = 4ax meet in a point O’ and S be its

focus, then|SP|-|SQ| - |SR|is equal to :
3

& = ®) a?(so0")
(0 a(s0")* (d) None of these
8. Let Pand Q are points on the parabola y 2 = 4ax with vertex O, such that OP is perpendicular to
4/3_4/3
0Q and have lengths r; and r, respectively, then the value of 1. . is:
r1?/3 " r22/3
(@) 16a° ®) a2 (© 4a (d) None of these
9. Length of the shortest chord of the parabola y 2 = 4x + 8 which belongs to the family of lines
A+)y+A-1Dx+21-1)=0,is:
(@ 6 (®) 5 () 8 @@ 2
10. If locus of mid-point of any normal chord of the parabola :
2
y? =4xis x—a=—2+y—;
y C

11.

12.

13.

14

15.

wherea, b, c e N, then (a+ b +c)equalsto:

@ S (b) 8 (© 10 (d) None of these

Let tangents at Pand Q to curve y 2 _4x-2y +5=0intersectatT. If S(2, 1)is a point such that
(SP)(SQ) = 16, then the length ST is equal to :

(@ 3 () 4 (© 5 (d) None of these
Abscissa of two points P and Q on parabola y 2 _ 8xare roots of equation x2 —17x +11 =0. Let

Tangents at P and Q meet at point T, then distance of T from the focus of parabola is :

@@ 7 ® 6 (© 5 @ 4

If Ax + By =1is a normal to the curve ay = x2, then :

(a) 4A2(1-aB)=aB’ (b) 4A%(2+aB)=aB?

(©) 4A%(1+aB)+aB®=0 (d) 2A4%(2-aB) =aB®

The equation of a curve which passes through the point (3, 1), such that the segment of any
tangent between the point of tangency and the x-axis is bisected at its point of intersection with
y-axis, is :

(@) x=3y? ®) x*=9y © x=y2+2 (d) 2x=3y%+3

The parabolay =4- x2 has vertex P. It intersects x-axis at A and B. If the parabola is translated
from its initial position to a new position by moving its vertex along the line y = x + 4, so that it
intersects x-axis at B and C, then abscissa of C will be :

(@ 3 ®) 4 (c) 6 d 8
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16. A focal chord for parabola y 2 = 8(x + 2) is inclined at an angle of 60° with positive x-axis and

17.

18.

intersects the parabola at P and Q. Let perpendicular bisector of the chord PQ intersects the
x-axis at R ; then the distance of R from focus is :

@) g b) % © laé d 83
The Director circle of the parabola (y-2)%=16(x+7) touches the circle

(x-1D?+( +1)? =r? thenris equal to :

(@ 10 (b) 11 (© 12 (d) None of these

The chord of contact of a point A(x 4, y 4 ) of y 2 = 4x passes through (3, 1) and point A lies on
x?+y2 =52 Then:

(a) 5x} +24x, +11=0 () 13x% +8x, -21=0

(¢) 5x% +24x, +61=0 (@ 13x2 +21x, -31=0
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1. PQ is a double ordinate of the parabola y 2 _ 4ax. If the normal at P intersect the line passing
through Q and parallel to x-axis at G; then locus of G is a parabola with :
(a) vertex at (4q, 0) (b) focus at (5a, 0)

i (d) length of latus rectum equal to 4a
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@ Exercise-3 : Comprehension Type Problems : _A_é\M'

Paragraph for Question Nos. 1 to 3
Consider the following lines :
Li:x-y-1=0
Ly:x+y-5=0
Ly:y-4=0 : |
Let Iy is axis to a parabola, L, is tangent at the vertex to this parabola and Lg Isanoties
tangent to this parabola at some point P.

Let ‘C"be the circle circumscribing the triangle formed by tangent and normal atth;.)omt P;m g
axis of parabola. The tangent and normals at the extremities of latus rectum of this para olaj
forms a quadrilateral ABCD.

1. The equation of the circle ‘C’is :

(@ x%?+y2-2x-31=0 M x2+y2-2y-31=0
(© x2+y%2-2x-2y-31=0 d x2+y%+2x+2y =31
2. The given parabola is equal to which of the following parabola ?
(@ y?=16V2x ) x%=-4/2y
(© y?=—/2x (d) y*=8V2x
3. The area of the quadrilateral ABCD is :
(@) 16 (b) 8 (c) 64 d) 32
W e | Answers |
< MR

1./ @@ | 2./(d)| 3.|()
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'Q Exercise-4 : Matching Type Probiems

1.

s 7 e

Column-| Column-ll
) 12
(A) | The equation of tangent to the ellipse —;—s + )1,_6_ =1which (P) 2
cuts off equal intercepts on axes is x -y =a where | a|
equal to
(B) | The normal y =mx-2am-am? to the parabola| (Q) V3
y?2 = 4axsubtends a right angle at the vertex if| m | equal
to
(C) | The equation of the common tangent to parabola (R) V8
y? =4xandx? = 4yisx+y + % =0, then kis equal to
(D) | An equation of common tangent to parabola y? =8x| (S) V41
and the hyperbola 3x?-y? =3 is 4x-2y +L =0,
V2
then k is equal to
(T) 2
i Column-| Column-i
(A) | Area of APQR is equal to P) 2
(B) | Radius of circumcircle of APQR is equal to Q 5
2
(C) | Distance of the vertex from the centroid of APQR is equal| (R) 3
to 2
(D) | Distance of the centroid from the circumcentre of APQR| (S) 2
is equal to 3
(1) 1
6
| Answers |

{A>S;

A- P;

B->P;C—>Q;D>R
B->Q;C-»>S;D->T
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% Exercise-s : Subjective Type Problems

1. Points A and Blie on the parabola y = 2x2 + 4x — 2, such that origin is the mid-point of the line
segment AB. If I’ be the length of the line segment AB, then find the unit digit of 1%,
2. For the parabola y =-x2,leta < 0and b > 0; P(a, —a?)and Q(b, — b?). Let M be the mid-point

of PQ and R be the point of intersection of the vertical line through M, with the parabola. If the
ratio of the area of the region bounded by the parabola and the line segment PQ to the area of

the triangle PQR be &;where 2.and p are relatively prime positive integers, then find the value
u
of (L+u):
3. The chord AC of the parabola y2 = 4ax subtends an angle of 90° at points B and D on the
parabola. If points A, B, C and D are represented by (at?, 2at;),i =1, 2 3, 4respectively, then

Fors
find the value of )Q;ti{ i
it +3

_ lAmswers| e
8 =>
L 8 | 2| 7 3. 1 m ﬂ

Chapter 20 - Ellipse
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Exercise-1 : Single Choice Problems

] 2 2
. If CF be the perpendicular from the centre C of the ellipse % + y—8- =1, on the tangent at any
point P and G is the point where the normal at P meets the major axis, then the value of (CF - PG)
equals to :
(@ 5 M) 6 () 8 (d) None of these

. - - 2
. The minimum length of intercept on any tangent to the ellipse x? + % =1 cut by the circle

x2+ y2 =25is:
(@ 8 ® 9 (© 2 (@ 11

. The point on the ellipse x2 + 2y 2 = 6 whose distance from the line x + y =7 is minimum is :
(@ (2,3 ® 2,1 (© 1,0 (d) None of these

. If lines 2x + 3y =10 and 2x - 3y =10 are tangents at the extremities of a latus rectum of an

ellipse; whose centre is origin, then the length of the latus rectum is :

110 98 100 120
— = 0 — ) 22
) 27 L 27 ® 27 & 27
2,2
. The area bounded by the circle x2 + y? =a?and the ellipse x_z -+ i—z =1is equal to the area of
a
another ellipse having semi-axes :
(a) a+bandb (b) a-banda (c) aandb (d) None of these
2 2

. Iff, and F, are the feet of the perpendiculars from foci S and S, of the ellipse % + ){_6 =1on
the tangent at any point P of the ellipse, then :

@ SR +S,F,22 (b) SiF +5F,23 (O 5K +52F 26 (d) S;K +S,F, 28
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10.

2

2 ) - :
. Consider the ellipse . Y~ _1, where f(x) is a positive decreasing

+
f(k?+2k+5) flk+11) N
function, then the value of k for which major axis coincides with x -axis 1S : s
@@ ke(-7,-5  (b) ke(-5-3) © ke(-32) (d) Noneo
2 2

gt A _
. Ifarea of the ellipse % $d =1 inscribed in a square of side length 5./2is A, then - equals to 5

b2

(@) 12 (b) 10 () 8 d 11

. Any chord of the conic x? + y 2 + xy = 1passing through origin is bisected at a point (p, q), then

(p+q+12)equalsto:

(@ 13 ®) 14 © 11 @ 12

Tangents are drawn from the point (4, 2) to the curve x? +9y? =9, the tangent of angle
between the tangents :

33 e /B @ \/E
@ 5 ® S5 © = 7

ZEGE | Answers| T um

1.

©| 2.@]| 3./M)| 4.]@| 5. |(B)| 6. () ”. (c?

8.(a)| 9. (d)]10.[(©
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§ Exercise-2 : Comprehension Type Problems o m

Paragraph for Question Nos. 1 to 2

An ellipse has semi-major axis of length 2 and semi-minor axis of length 1. It slides between

the co-ordinate axes in the first quadrant, while maintaining contact with both x-axls and
y-axis. '

1. The locus of the centre of ellipse is :

(@ x*+y%=3 ) x2+y%=5
© x-22+@-1D%=5 d (x-2%+(y-12=3
2. The locus of the foci of the ellipse is :
(a) x2+y2+i2+i2=16 b x2+y2+i——1—=2~/§+4
2 2
x“ y xT Yy
2 2 1 1 2 2, 1 1
(© x“+y ——2——2=2\/§+4 d x“-y +———2=2~/§+4
x“ y x2* ¥

Paragraph for Question Nos. 3 to 5

A coplanar beam of light emerging from a point source have the equation
Ax-y+2(1+A)=0, VAeR ; the rays of the beam strike an elliptical surface and get
reflected inside the ellipse. The reflected rays form another convergent beam having the
equation ux —y + 2(1 -p) =0, V p eR. Further it is found that the foot of the perpendicular
from the point (2, 2) upon any tangent to the ellipse lies on the circle x2i y 2 4y -5=0

3. The eccentricity of the ellipse is equal to :
1 1 2 1
a) = (bY — @ - @ =
(@ 3 7 = 5
4. The area of the largest triangle that an incident ray and corresponding reflected ray can enclose
with the major axis of the ellipse is equal to :

(a) 4/5 ® V5
© 35 @ 2v5
5. The least value of total distance travelled by an incident ray and the corresponding reflected ray
is equal to :
@ 6 (b) 3
© V5 @ 245

[ Answers| BT N

L[| 2./@| 3./ 4.[(d| 5./(@ ‘)
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@ Exercise-3 : Matching Type Problems

1.
> Columnd™ Column-ll
(A) | If the tangent to the ellipse x2 + 4y 2 =16 at the point| (P) 0
P(4cos¢ 2sing) is a normal to the circle
%2 432 -8x -4y =0thengmaybe
(B) | The eccentric angle(s) of a point on the ellipse| (Q) cos™! [_E)
x% +3y? = 6ata distance 2 units from the centre of the 3
ellipse is/are
(C) | The eccentric angle of point of intersection of the ellipse| (R) o
x2+4y2=4andtheparabolax2+1=yis 4
(D) | If the normal at the point P(+/14 cos6, V/5sin6) to the| (S) S
2 2 4
ellipse :—4 + y—s- =1 intersect it again at the point
Q(+/14 cos 26, /5 sin 20), then 8 is
(T) Ul
2

| Answers|

1..A->P,R;B>R,5C—»>P;D>Q ’
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@ Exercise-d s Subjective Type problems

2 2
1. For the ellipse X4 Y
9 4

=1.LetO be the centre and S and S’ be the foci. For any point P on the

ellipse the value of PS. PS'd? (where d is the distance of O from the tangent at P) is equal to

; 2 2
2. Number of perpendicular tangents that can be drawn on the ellipse >~ +2_ =1 from point

6,7)is

|l Answers]

QaQa

Chapter 21 - Hyperbola
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Exercise-1 : Single Choice Problems

1.

2
. If y =mx +c be a tangent to hyperbola & s

The normal to curve xy = 4at the point (1, 4) meets the curve again at :
@ (-4-1) O (—s, —%) © (-16, —}J @ (-1,-4)

. Let PQ: 2x+y + 6 =0 is a chord of the curve x? —4y2 = 4. Coordinates of the point R(a, B)
that satisfy o? + B2 -1 < 0; such that area of trianlge PQR is minimum,; are given by :
-2 1 -2 -1
(a) (—, —J (b) [—, —]
V5 V5 J5 V5
2 1 2 -1
o (23] o (2.7)
(JE V5 J5' 5

}'2

R T R T — 1’ th 2
2 3+ + 02 en least value of 16 m
equals to:

2 2

. Let the double ordinate PP’ of the hyperbola XT _y? =11is produced both sides to meet

asymptotes of hyperbola in Q and Q'. The product (PQ)(PQ") is equal to :
(@) 3 () 4 © 1 @ 5

. If eccentricity of conjugate hyperbola of the given hyperbola :

Wex-D%+ 0 -2 -x-52+(y -5)?| =3
is e, then value of 8e'is :
(@) 12 () 14 (© 17 @ 10
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2 2
6. Anormal to the hyperbola xT - yT = 1 has equal intercepts on positive x and positive y-axes. If
2

2
this normal touches the ellipse x_2 + y_2 =1, then 3(a? + b?)is equal to :
a® b
@ 5 (b) 25 (c) 16 (d) None of these
7. Locus of a point, whose chord of contact with respect to the circle x2 + y 2 = 4 is a tangent to
the hyperbola xy =1is a/an :

(a) ellipse (b) circle

(c) hyperbola (d) parabola

2 ol
8. Let the chord xcosa + y sina = p of the hyperbola -1’% —)1'—; =1 subtends a right angle at the

centre. Let diameter of the circle, concentric with the hyperbola, to which the given chord is a

tangent is d, then % is equal to :

(@) 4 () 5 (© 6 @ 7

9. If the tangent and normal at a point on rectangular hyperbola cut-off intercept q; , a, on x-axis
and by, b, on the y-axis, then q, a, + b; b, is equal to :

@ 2 b) % © 0 @ -1

| Answers |

(d) i 4-‘ (a) 5'_ (d) 6-1 (b) .‘,.‘70‘ (C) 8205_; (C) 9-* (C)
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W Exercise-2 : One or More than One Answer i8/are Correct

y 2 _g; .
1. A common tangent to the hyperbola 9x2 — 16y2 =144 and the circle x?+y*=9is/are:

(a) y——x+ L : () y=3 x+2—5
NN V7T

(© y=2\[:x+15ﬁ d y=-3 —z—x+-E
7 77

2. Tangents are drawn to the hyperbola x2 — y 2 = 3 which are parallel to the line 2x+y + 8 =0.
Then their points of contact is/are :

@ @1 () (2,-1)
© (-2,-1) d (2,1
3. If the line ax + by + ¢ =0 is normal to the curve xy =1, then:
@ a>0b>0 (b) a>0,b<0
(0 b<0,a<0 (d a<0b>0
4. A circle cuts rectangular hyperbola xy =1in the points xpy:),r=1,23 4then
(@ y1¥2y3y4 =1 (b) xx3x3x4 =1
(© XyXoXx3X4 =Y1Y2Y3Y4 =1 @ y1y2y3yas =

| Answers|

1. (b, d) 2. (b’ d) 30 (b: d) 40 (a, b)

L
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@ Exercise-3 : Comprehension Type Problems

Paragraph for Question Nos. 1 to 3

A point P moves such that sum of the slopes of the normals drawn from it to the hyperbola
xy = 16is equal to the sum of the ordinates of the feet of the normals. Let ‘ P’ lies on the curve

C, then :
1. The equation of ‘C’is :
@) x?=4y (b) x2=16y
© x*=12y d y%=8x

2. If tangents are drawn to the curve C, then the locus of the midpoint of the portion of tangent
intercepted between the co-ordinate axes, is :

@@ x*=4y () x2=2y
(© x2+2y=0 (d) x2+4_y=0
3. Area of the equilateral triangle, inscribed in the curve C , and having one vertex same as the
vertex of C is :
(a) 768V3 (b) 776v3
(© 760v3 (d) None of these
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=TI -

@ Exercise-4 : Subjective Type Problems -
2 2 8

x° YT _ d the value of
1. Let y = mx + ¢ be a common tangent to%—% =1and7+—§— =1, then fin

mz +C2.

2. The maximum number of normals that can be drawn to an ellipse/hyperbola passing througha
given point is :

3. Tangent at P to rectangular hyperbola xy = 2 meets coordinate axes at A and B, then area of
triangle OAB (where O is origin) is :

| Answers |

1, 8 2. 4 3‘ 4

QaQQ
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Trigonometry

22. Compound Angles

23. Trigonometric Equations

24, Solution of Triangles

25. Inverse Trigonometric Functions

Chapter 22 - Compound Angles
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COMPOUND ANGLES
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B e T T —— T SN mSm————

@ Exercise-1 : Single Choice Problems Z N

1.| cos* = —sin* = :
( 24 24 equals

1 V6 -2 J6+42 J3+1
@) —= & =
NG b} = © =, ) =
2. Ifasinx +bcos(c + x) + bcos(c - x) = a, & > q, then the minimum value of | cosc| is :
2__2 2_ 2 2__2 2_ 2
(a) a” —a ®) a®—-a © a“—-a 1o o —-a
b2 2b2 32 4b?

3. If all values of x e (aq, b) satisfy the inequality tan xtan3x < -1, x € (0, gj, then the maximum

value (b-a)is :

n n T T
— — c) — d) =
(@ 12 (b) 3 (© 6 (d) 2
8
4. ) tan(r A)tan((r +1) A) where A = 36°is :
r=1
(a) -10-tanA (b) -10+tanA () -10 (d) -9
5. Let f(x) = 2cosec2x + sec X + COsecXx, then minimum value of f(x) for x € (0, gj is :
1 2 1 2
b)) — ) — ()]
@ Vv2-1 V2-1 V2+1 J2+1
6. The exact value of cosec10°+ cosec 50°—cosec70°is :
(a) 4 () 5 () 6 (d 8

7.1f u=+a?cos?0+b2sin20+va?sin?0+b2cos?0, then the difference between the

maximum and minimum values of u? is given by :

(@) 2(a®+b?) () 2va?+b? (©) (a+b)? (d) (a-b)?
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s lu
8. Ifu, =sin(n6)sec" 6, v, = cos(nd)sec™ 6,n eN,n # 1, then Yn“Vnd y ~on =
Unpa %V
(a) -cot0+ % tan(no) (b) cotf+ & tan(n6)
n
(c) tan0+ % tan(no) (d) -tan6+ Bnng)
9. Ifacos? 3a + bcos* o = 16cos® a + 9cos? a is an identity, then
(@ a=1b=24 () a=3b=24 (c) a=4b=2 (d) a=7,b=18
10. Maximum value of cos x (sin x + cos x)is equal to :
@ V2 ® 2 © ‘/5” @ V2+1
sin A
11. If "/_ dc°8A=£ ,0<AB<= thentanA+taansequa1to
sinB cosB
(a) \f (b) ‘/V @ Y35 @y A3 50
J5 V3

12. Let 0 < a, B, 7, 8 < mwhere B and y are not complementary such that
2cosa + 6cosP+7 cosy +9cosd=0

and 2sina - 6sinf+7siny-9sin§=0
If M L where m and n are relativel ﬁﬁe ositive b then th
By A y p p numbers, then the value of
(m+n)isequalto:
(a) 11 (b) 10 (© 9 @ 7
n .| [1-sinB 1+sin@ |,
13. If -1 <0 < -—, then \/ - +\/ - is equal to :
2 1+sin6 1-sinB
(a) 2secB (b) -2sech © 2sec% (@) —sec?
2
14. If A = cos— T and B = cos then :
Z_l: 7 Z 7
(@ A+B=0 (b) 2A+B=0 () A+2B=0 d) A=B

15. In a APQR (as shown in figure) if
x:y:z = 2:3:6, then the value of ZQPR is :

(a) (b)

(c) (d)

wia ol
Nla »la



http://www.jeebooks.in

www.jeebooks.in

‘Compound Angles R
e 317

16. If A 23: &R ndB 23 2'n
R = COS—— an = Ccos— .
e 7 7 ’ then :

r=l

(@ A+B=0 (b) 2A+B=0 © A+2B=0 d) A-B=0

17. Let f(x) =sinx + 2.cos? x;% £x% E, then maximum value of f(x)is :
3 :
@ 1 ®) 3 5
2 (© 2 (d) 5
2n
18. InAABC, £C = £ then the value of cos? A + cos? B - cosA - cosB is equal to :

3 3
(@) = i 1 1
2 @) = © 3 @ -

19. The number of solutions of the equation 4sin? x + tan? x + cot? x + cosec®x = 6in [0, 2] :

(@ 1 () 2 (© 3 ) 4
20. If sin A, cos A and tan A are in G.P, then cos® A + cos? A is equal to :
(@ 1 () 2 (© 4 (d) none

21. Range of function f(x) = sin(x + -1—(:) + cos(x—g)is g

(a) [-v2,v2] ®) V23 +1),V2(3+1)]
© [-¥3+1 J3+1 @ [_ﬁ-l J§-1]
2 2 V2 7 V2

22, The value of
tan(log , 6) - tan(log 2 3) - tan1 is always equal to :
(a) tan(logy 6)+ tan(logz 3)+ tanl (b) tan(log, 6)—tan(log, 3) —tan1
(©) tan(log, 6)—tan(log, 3)+tan 1 (d) tan(log, 6) + tan(log, 3) —tan1

23. In a triangle ABC, side BC =3, AC = 4and AB = 5. The value of sin A + sin 2B +sin 3C is equal
to: 6

24 L @ — (d) none
@ 75 ® s 25
cosA cosC + cos(A +B)cos(B+C) stersdliEy
=180°, esto:
24.1f A +B+C =180% then - sin(A + B)cos (B +C) :

(a) —cotC () 0 () tanC (d) cotC
sina —siny .

_ ion ———— simplifies to :
25, If a + vy = 2P then the expression cosy oSl p

(a) tanp (b) -tanp (c) cotp (d) —cotp
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26. The PTOduct[cosf)-(cos%)-(cos—) ...... (cos—)is equal to :
i i i sin x
(a) % ) L"x © ﬂx_x_ G:)) o
sin— in—>_ Ty il sin—
256 256sin 56 128sin 128 512
27. The value of the expression
sin7a+65in5a+17sin3a+123ina 5 = Pi4e equal to:s
sin 6o + 5sin 4a + 12sin 20 »Wisrea =g s eq '
V5-1 J541 J5+1 J5-1
@ (b S22 % @ =—
28. In a triangle ABC if Z:tan2 A= ZtanA tan B, then largest angle of the triangle in radian will
be :
2n 3n
@ — b I L. @ =
3 ) 3 © 3 4
29. Which one of the following values is not the solution of the equation
108 5in x| (| €OS x| ) + 108 g (| sin x| ) = 2
7n 11n 3n 3n
(@) — by — 22 d) 25
2 (b) 2 © 2 @ 5
30. Range of f(x) =sin® x + cos® xis :
1 13 3
2 d 1 T C =9 1 d 5
(a)L] (b) [44] ()[4] @ 1,2
31.Ify = Zsma' ,thenl_cosm_+ SN s equal to :
1+ cosa+sina 1+sina
@ % ) y (© 1-y d 1+y
tan® A cot® A .
32. If + = psecAcosecA +gsin A cosA, then :
1+tan?A 1+cot’A
(@ p=2,9=1 (b) p=1q=2 @ p=19=-2  (d) p=2,q=-1
L 1-sin6 1+sin@
. th nd quadrant. Then the value of " ’\ . )
33. If 6 lies in the second q P + T —sine equal to :
(a) 2secH (b) —2secH (c) 2cosecH @ 2
34. If y =(sin 6 + cosec 0)2 + (cos® + sec0)?, then minimum value of yis:
@@ 7 (b) 8 © 9 (d) none of these
35. If logjsinx—logs cosx—logs(l-tanx)—logs(1+tanx) =—-1, thep tan2x is equal to

(wherever defined)
3 2
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36. If sin 0 + cosec® = 2, then the value of sin® 0 + cosec®0 is equal to :

(@ 2 ®) 2¢ © 28 (d) more than 28
37. Iftan3 0+ cot> 0 = 52, then the value of tan? 0 + cot? @ is equalto:

(a) 14 () 15

(c) 16 @ 17
38. The maximum value of log 5 (3sin x — 4cos x + 15) is equal to :

@@ 1 ® 2 © 3 d) 4

39. If x> + y2 =9 and 4a? + 9b2 =16, then maximum value of 4a®x? + 9b%y 2 —12abxy is :

(@ 81 (b) 100 (© 121 d) 144

40.IfA = w/sin2—sinJ§, B =+/cos2 — cos+/3, then which of the following statement is true ?

(a) A and Bboth are real numbers and A > B
(b) A and B both are real numbers and A < B
(c) Exactly one of A and B is not real number
(d) Both A and B are not real numbers
41. The number of real values of x such that
(25 +27F —=2c0sx)(3*™ + 3™ +2c0sx)(5" ™ + 5 —2cosx) =0is :

@@ 1 ®) 2 (© 3 (d) infinite
42. The equation e** —¢ "% _4 = (Ohas :

(a) infinite number of real roots (b) no real roots

(c) exactly one real root (d) exactly four real roots

43. Ifn<a < %, then the expression Vasin® o + sin? 20 + 4cos? (g —%)is equal to :

(@ 2+4sina (b) 2-4cosa (© 2 (d) 2-4sing
n . T n )
44. (cosﬁ —sin ﬁ)(tanﬁ + cot 12)
@ —~ b) 4/2 © V2 d) 242
V2
45. tan(100°) + tan(125°) + tan(100°) tan(125°) =
@ 0 ® 3 © -1 @ 1

4

8 x+2cos® x + cos* x =

46. If sin x + sin? x = 1, then cos

@ 2 ® 1 © 3 (d)%

47. The maximum value of log 5(3x + 4y), if x? + y? = 25is :
(@ 1 () 2 (© 3 ) 4
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48. The number of values of © between -n and —%23 that satisfies the equation
5c0s20 + 2coszg +1=0is:
(@) 3 b) 4 @© 5 d 6
49. Given that sinp = g, 0<B<mand tanp > 0, then ((3sin(o +B) — 4cos(a + ) coseca is equal
to:
(@ 2 ®) 3 © 4 (d 5
50. The maximum value of sin(x + g) + cos[x + -g) for x e [O, ﬂ is attained at x =
(a) = b F = dy =
12 (b) - © 5 (d) 5
51. The values of ‘@’ for which the equation sin x (sin x + cos x) = a has a real solution are
(@) 1-V2<a<1+42 () 2-v3<a<2++3
© 0<a<2++3 @ l—zﬁSash—zﬁ
52. The value of cos12° cos 24° cos 36° cos48° cos 60° cos72° cos84°is :
1 1 1 1
— b) — ) — d) —
@ = ®) 128 © 256 @ 312
53. The ratio of the maximum value to minimum value of 2cos? 6 + cos8 + 11s :
(a) 32:7 (b) 32:9 (© 4:1 (@ 2:1
54. If all values of x e (a, b) satisfy the inequality tanxtan3x < -1, x € (0, g), then the maximum
value (b—a)is:
(a) = O © 2 @™
12 3 6 4
55. If a regular polygon of ‘n’ sides has circum radius =R and inradius =r; then each side of
polygon is :
(@ (R+r) tan[—n—J ®) 2(R+r)tan [i)
2n 2n
@© R+r) sin(1) d 2(R+n cot(i)
2n ' 2n

56.

57.

The value of cos12°+ cos 84°+ cos156°+ cos132° is:
1 1 1
(a) = (b) — (© 1 (i) =
8 2 5

sin @ . sin(30) & 5in(96) +sin(279) -
cos(30) cos(90) cos(276) cos(816)
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@ sin(816) ' b sin(800)
2c0s(808) cos6 2c0s(810) cosO
© sin(810) o) sin(800)
cos(800) cos 0 cos(810) cosO
58. The value of(sin’—gtj (4 + secg) is :
1
@ ®) V2 C© 1 d 3
dy . (xn) |
59.1 Ey = sm(g) cos(xn) , then y is strictly increasing in :
5 7 13
(a) (3s 4) (b) (—) —) d Py —J
'3 © (2,3) (d) )
60. Smallest positive value of 0 satisfying the equation 8sin 8 cos 26 sin 30 cos46 = cos68; is :
(a) Tné b) gﬁ : © 572_1 (d) None of these

61. If an angle A of a triangle ABC is given by 3tan A +1 = 0, then sin A and cos A are the roots of
the equation

(a) 10x?-2/10x+3=0 (b) 10x%-2410x-3=0
(© 10x%+2/10x+3=0 (d) 10x%+2/10x-3=0
. Dy anp2
62. If is an acute angle and tan 0 = i, then the value of Mz—e is:
7 cosec?  + sec® 0

(@) 3/4 (b) 172 (© 2 (d) 5/4
63. If 2cos0 + sin 8 = 1, then 7 cos 6 + 6sin 6 equals

(@ lor2 (b) 20r3 (c) 2o0r4 (d 2o0r6
64. If sin  + cosec @ = 2, then the Vailue of sin® 0 + cosec®0is equal to :

@ 2 ®) 2* © 2° (d) more than 2°
65. If tan® 0 + cot® @ = 52, then the value of tan? 0 + cot? 0 is equal to :

(a) 14 (b) 15 (c) 16 d) 17
66. If ABCD is a cyclic quadrilateral such that 12tanA -5 =0and 5cosB+ 3 =0then tanC + tanD

is equal to : " ’1

21 1 0 -— @) ==

(a) - (b) 1 (© 12 T

67. %<0 < 3™ then Vtan2 0 -sin? @ is equal to :
2 2

(a) tan®sin® (b) —tan®Bsin® (c) tanB-sin® (d) sin®-tan®
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68. The value of w equals
€0s10°+ cos 20°

@ 2+43 ®) v2-1 © 2-+3 @ v2+1
69. The expression cos® 6+ sin® 0 + 3sin2 0 cos? 0 simplifies to :

(@ o0 ® 1 (© 2 a3

. 2

»o, SIMX+Cosx sec“x+2 T

sinx-cosx tan2yx-1 = Wheree 0’5. ;

1 2 2
(@) @
tanx + 1 ) 1+tanx @ 1+cotx L=$ahx
71. 1f Sota + cot (270°+a) _ 5 5 i (0 E), then ) =
coto —cot (270°q) ~ 2C0s(135°+a) cos(315°-a) = Acos 2a, where a €{ 0,5

@ 0 ®) 1 © 2 @ 4

72. The expression S %+ 0S¢ tan[E + aJ +la e(—E, E) simplifies to :
cosa —sina 4 4 4

73.

74.

75.

76.

77.

(a) cosec? (g - a) (®) sec? (g - a) (© tan? (g - a] (d) cot? (g - a]

The value of expression SEnosksiey fora="Tis:
2cos2 % %
2
(@ 4 (b 3 © 2 @1
cos 2a. — cos 3a — cos4a + cos 5a simplifies to :
(@) —4singsinacos£l- (b) 4sinEsincr.cos7—QL
2 2 2 2
(©) —4sinZsin 7a cosa i (d) -4sinacosZsin i
2 2 2 2
If tany = seca secP + tan o tan, then the least value of cos2y is :
1 1
- — C) ==
(@) -1 (b) 5 (© 5 @ o
2 1
If cosec x = —, cot x = ———, x € [0, 2n], then cos x + cos 2x + -
B Ve COS3X +..... + cos100x =
1 1 V3
a) - ® - @ =22 V3
@ s 2 2 W=

10 -
The value of Z:cos3 (?J is equal to :
r=0

7 9
(a) 8 (b) "8 () -= (d) .
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78. The value of the expression 1 -4sin10°sin70° is :
2s5in10°
3
@ 1 () 2 © V3 (d) —f—
79. If x,y € R and satisfy (x + 5)2 + (y ~12)2 = 142, then the minimum value of x* + y 25
@ 2 ) 1 © V3 ) V2
80. If 6,, 6, aéld 03 are the three values of 0 e[0,2r] for which tan0 = A then the value of
0
tangl— tan—2 + tan ?2 tane?3 + tane?3 tan%l is equal to (A is a constant)
(@) -3 ) -2 (© 2 (d) 3
81. Iftana =2,a >b>0andif0<a <£,then1’£lZ +1’a_—b is equal to :
a 4 a-b a+b
2sina 2cosa. 2sina 2cosa
(@ (b) (c) d) —=
Jcos2a vJcos2a Vsin 2o vsin 2a
82. Minimum value of 3sin 6 + 4cos 0 in the interval [O, ’ﬂ is :
(a) -5 ) 3 (© 4 (d) x,
V2
n
83. If f(n) = Hcosr,n e N, then
r=1
@ |f)|>ftn+1)| ®) f(5)>0 (© f4>0 @ [ f()|<] f(n+1)]
2 _ 242
84. IftanA + sin A = pand tan A —sin A = g, then the value of(—p#) is
(@ 16 (b) 22 (c) 18 (d) 42

. i 1 7[
85. Let t; = (sina)**%,t3 = (sina)*"®, t5 = (cosa)“®%, t4 = (cosa)*"*, where a G(O’Zj' then

which of the following is correct
(a) t3 >t1 >t2 (b) t4 >t2>t1 (C) t4 >f1 >t2 (d) t] >t3 >t2

3 . A 5A. _
86. If cosA = —, then the value of expression 32 sin"sin—~is equal to :

(@ 11 (b) -11 () 12 @ 4
87. If cos(a + ) + sin(a —p) =0 and tanf = -201—09; then tan 3a.is :
(@ 2 (®) 1 (© 3 @ 4
88. If 2* =3Y =677, the value ofl + 1. 1 equal to :
x y z
(@ 0 () 1 (c) 2 d 3
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96.

324
89. Let a,fbe such that t <o —B < 3n B
. a=p\,
If sina + sinP = 2 and cosa + cosp = 27 then the value of cos( 2 )18 :
65 65 g
-3 3 6 )
O B @ L (
V130 ) V130 65 65
90. If u = \/a2 cos?9+b2sin20 + \/a2 sin2 0 + b2 cos? 0 then the difference between maximum
and minimum values of p ? is :
2
(@) 2(a*+b?) (®) (a+b)? (© 2Va?+b? (d) (a-b)
n
91. If P = (tan(3™ 6) ~tan 0 and @ = 3 03 & sin(3"0) 4y e
=.cos(3"" 0)
(@) P=2Q (b) P=3Q (00 2P=Q (d 3P=Q
92. If 270°< 0 < 360°, then find ,/2 ++/2(1 + cos6)
)
(a) -2 sin(%) (b) 25in(%) (9] iZSin% (d) 2cosz
93. If y =(sin x + cos x) + (sin 4x + cos 4x)2, then :
(@ y>0VxeR (b) y20VxeR
© y<2+J§VxeR (d) y =2++/2for some x eR
94, If cosx + cosy + cosz =sinx +siny +sinz = Othen cos(x —-y) =
1
(@ o (b) 3 (© 2 @1
95. The exact value of cosec10°+ cosec 50°—cosec70°is :

(a) 4 (b) 5 (© 6 (d 8
If 270°< 0 < 360°, then find /2 +/2(1 + cos6):

(0 (8 . 0 0
(a) —Zsm(—) .(b) Zsm(—) () £2sin— d) 2cos—~
a y 7 4 d cos=.
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| Answers|

1.
11.
21.
31.
41.
51.
61.
71.
81.
91.

©
©
©
(d)
(®)
(d)
(d)
©
(b)
(a)

2.
12,
22.
32.
42,
52.
62.
72.
82.
92.

GY)
()
(b)
()
(b)
(b)
@
(a)
(b)
(b)

3.
13.
23,
33.
43.
53.
63.
73.
83.
93.

(@)
()
(b)
(b)
©
(@
(d
(@
(@
(©)

4.
14,
24.
34.

64.
74.
84.
94.

©
@
(d)
(©

.| (d)
54.

(@)
(@)
(@)
(a)
(b)

5.
15.
25.
35.
45.
55.
65.
75.
85.
95.

(b)
)
©
©
(d)
(b)
(@
(G
(b)
(©

6.
16.
26.
36.
46.
56.
66.
76.
86.
96.

(©
(C))
()

(a)

(b)
(b)
(b)
(b)
(@
(b)

% 7.
17.

27.
37.
47.
57.
67.

77.

87.

@
(b)

8.
18.

58.

78.

(a)

,'
1 9.

39.
49.
59.
69.
79.
89.

(d
()]
@
(G)]
()
Q)
()
@
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Q Exercise-2 : One or More than One Answer is/are Correct Z . ‘1

1. cot12° cot 24°- cot 28°- cot 32°- cot 48°- cot 88°=......
(a) tan45° (b) 2
(c) 2tan15°-tan45° tan75° (d) tan15° tan45°-tan75°
2. If the equation cot* x —2cosec?x + a2 = 0 has at least one solution then possible integral
values of a can be ;
@ -1 b 0 © 1 (d 2

3. Which of the following is/are true ? 1

(@ tanl1>tan™'1 (b) sinl> cosl (¢) tanl<sinl (d) cos(cosl) > &
4. Which of the following is/are +ve ?

(a) loggp,; tanl (b) 10g o5 (1+tan3)

() 10gog,,5(cos6 + sec) (d) 10g 015 (25in18°)
5. Ifsina + cosa = V3 +1 , 0 < a < 2, then possible values tangz- can take is/are :

@ 2-43 ) — © 1 @ V3

V3

=)

. If 3sinp = sin (2a. + B), then :
(a) (cota + cot(a +B))(cotp—3cot(2a. +B)) =6
(b) sinp = cos(a + ) sina
(c) tan(a+p)=2tana
(d) 2sinp =sin(a +p)cosa
7. If sin(x + 20°) = 2sin x cos40° where x € (0, 90°), then which of the following hold good ?

(a) sec§=«/5—~/§ (b) C0t§=2+\/§ (c) tand4x =43 (d) cosec4x =2

8. If 2(cos(x —y) + cos(y —2z) + cos(z — x)) = -3, then :
(a) cosxcosycosz =1
(b) cosx+cosy +cosz =0
(c) sinx+siny +sinz =1
(d) cos3x+ cos3y + cos3z =12cosxcosy cosz

9.1f0<x< 7—2t and sin" x + cos" x 21, then ‘n’ may belong to interva] :

(a) [1,2) (b) [3,4] © (~x,2) @ [-1,1]
10. If x = sin(o. —B) - sin(y - 8), y =sin(B-y)-sin(c - 8), z = sin(y - @) -sin(B - 5), then :

(@ x+y+z=0 (b) x3+y3+z3=3m

() x+y-z=0 (d) x3+y3 ‘23=3’0'z
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

IfX = xcos8—ysin®,Y = xsin0 + y cos@and X2 + 4XY + Y2 = Ax? +By2,0<0 <n/2,then:
(where A and B are constants)

(@ 9=% (® 9=§ © A=3 (d) B=-1

If 2a =2tan10°+ tan 50°; 2b = tan 20°+ tan 50°

2c =2tan10°+ tan70°; 2d = tan 20°+ tan70°
Then which of the following is/are correct ?
(@ a+d=b+c ®) a+b=c (©) a>b<c>d (d) a<b<c<d
Which of the following real numbers when simplified are neither terminating nor repeating
decimal ?
(a) sin75°cos75°  (b) log,28 (c) logs5-logs6 (d) g~(ogz7 3)

3

If o = sin x cos® x and B = cosxsin® x, then :

(@ a—B>0;forallxin(0,§J ) a—B<0;forallxin(0,:—tJ
© a+|3>0;forallxin(0,g) @ a+ﬁ<0;forallxin(0,g)

Ifg <0 <, then possible answers of {2+ v/2+ 2cos 40 is/are :

(a) 2cosH (b) 2sin6 (c) -2sinb6 (d) —2cosH
If cot3 o + cot? o + cota =1 then which of the following is/are correct:
(a) cos2atana =1 (b) cos2o.-tana =-1
(¢) cos2a —tan2a =-1 (d) cos2a-tan2a =1
All values of x € (O,E)such that ‘/.5—1 + f3+1 =4 2are:
2 sinx cos X

. K © Alx d 3n
@ 15 ®) 12 36 @ 10
Ifa> 1 V x € R, then o can be :

sin® x + cos® x
(@) 3 M) 4 () 5 @6
3
If 0,E and sinx = —;
x e( 2) J10

Let k = log; sin x + 10g;o cosx + 2log;q cot x + log;, tan x then the value of k satisfies

(@ k=0 () k+1=0 () k-1=0 (d) k2-1=0

If A,B,C are angles of a triangle ABC and tanAtanC =3; tanBtanC = 6 then which is(are)
correct :

() A=7_4t (b) tanAtanB =2 (©) 04

C =3 (d) tanB=2tanA
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1328 i
sinx —cosx ,
21. The value of — 3 —isequalto:
sin® x
(a) cosec?x(1-cotx) () 1-cotx+cot?x—cot’ x
(c) cosec®x - cotx —cot3x (d) = — czot :
sin“ x

22,

23.

24,

25.

26.

If f(x) =sin? x + sin"(x + %J + sinz(x 3 %) then :

@ f]-2  ® (82 oE)-3 © 1(%)-2

The range of y = sin 4x —sin 2x sifiifias

sin 4x + sin 2x

(@ ye (—w, %] () ye (% 1) © ye@,d) (d) y e(3,»)
If V2 cos A = cosB + cos® B and V2 sin A = sin B —sin® B, then the possible value of sin (A —B)
is/are
1 1 1 1

a) — = "ot d) -=
(@ > (b) 3 (@ 5 (d) 3
Ifa >;Vx € R, then a can be

sin® x + cos” x

(@ 3 (b 4 (© 5 6
If cot® o + cot? a + cot o = 1 then which of the following is/are correct
(a) cos2atana =1 (b) cos2a-tana =-1
(c) cos2a —tan2o =-1 (d) cos2a—tan2a =1

1.
72| @» | 8 0,0 | % @ed [10 @b |1L| b ed) | 12, @b d
183 0 |14 @9 |15 G |16 b,d |17 b0 |18 oo
19.] (,d) 20.| (a,b,d) | 21.[(a,b,c,d)| 22.| (a,c0) 23.| (a d) 24.| ®,d)
25| & |26 B |

@d | 2| @bo [ 3] @bd | 4 (bd | 5| (ab) 6./ (a,b, ¢, d)

I
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@ Exercise-3 : Comprehension Type Problems l N

Paragraph for Question Nos. 1to 3
_ Letl=sin6,m =cos@and n = tan 6.

1. If 8 = 5radian, then :

(@ I>m M®) l<m (© l=m (d) none of these
2. If 6 =-1042°, then :

(@ n>1 () n<1 (© n=1 (d) nothing can be said
3. If 6 =7 radian, then :

@ l+m>0 (b) l+m<0 (© l+m=0 (d) nothing can be said

Paragraph for Question Nos. 4 to 6

; ; g : 2n
Let a, b, c are respectively the sines and p, q,r are respectively the cosines of a, o + = and

a+ﬁ,then:
3

4. Thevalueof (a+b+c¢)is:

(@ o0 (b) % © 1 (d) none of these
5. The value of (ab + bc + ca) is :
1
(@ o ®) —-‘31 (0 3 d -1
6. The value of (qc —rb)is:
@@ o b) -}/2—5 (©) % (d) depends on o

Paragraph for Question Nos. 7 to 8

Consider a right angle triangle ABC right angle at B such thgt AC = m and AB=1. A
line through vertex A meet BC at D such that AB = BD. An‘arc DE of radius AD is drawn from
vertex A to meet AC at E and another arc DF of radius CD is drawn from vertexC to meet AC at
F. On the basis of above information, answer the following questions.

7. Jtan A + cotC is equal to :
(a) V3 (b) 1 (© 2+43 d V3+1
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AC).
8. logu(c—gJ is equal to :

@ V2 b) 1 © 0 (d -1
Paragraph for Question Nos. 9 to 10

Consider a triangle ABC such that cot A + cotB + cotC = cot 8. Now answer the following :

9. The possible value of 0 is :
(a) 60°

(b) 25° (©) 35° (d) 45°
10. sin(A -0)sin (B - 0)sin (C -0) =:
(a) tan®0 () cot® @ (© sin®0 (d) cos® 0

Paragraph for Question Nos. 11 to 12

Consider the function f(x) = V1+cosx ++1-cosx th
V1+ cosx —+/1-cosx

11. If x € (=, 2n) then f(x)is :
x

L . X X . %
(a) cot[2+2] (b) tan(4+2) (© cot[4 2) (d) tan(z j

12. If the value off(g)=a+b\/zwhere a,b,c e N then the value of a + b + c is :

(a) 4 (b) 5 (© 6 d 7
s 7 e | Answers] OIS

1./ (b) | 2./(b)| 3./(@| 4./@]| 5. (b) 6.

(©)
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Qf Exercise-4 : Matching Type Problems 4 h
1.
\ Column-| Column-li

|

| (A) |If(1+tan5°)(1+tan10°)...... (1+tan45°) = 25" then| (P) 0

é ‘k’ equals

' (B) | Sum of positive integral values of ‘@’ for which| (Q) 2

; a® -6sinx-5a <0V x eRis

| s R 5

I (a+l] —(a4+i)—2 )

P a at :

l

GO
a+—| +a +—/—
a a2

3
| (D) | Number of real roots of the equation Z(x -k)? =0is (s) 4
‘ e
L (T) 5
2.
] Column-| ; : Column-li
; . 1-tan?(/4-x) ) 1
(A) | Maximum value ofyis——————
1+ tan“(w/4-x)
o s 5sinx -12cosx + 26 Q) 0
(B) | Minimum value of log, [ 13 )
Minimum value of y =-2sin® x + cosx + 3 (R) i
© 5
(D) | Maximum value of y = 4sin2 0 + 4sin 6 cos O + cos? O (S) 5
(T) 6
3.
Column-| Column-li
equals to
(A) | The value R sin 56°sin 34°tan 22° f
The value of (cos65°+ +/3 sin 5°+ cos 5°)2 = Acos? 25°; then| (Q) 3
(B)
value of A be
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[ ]
| (C) | If cosA = §; then the value of S2 sin & sin% is equal to (R) 2
| | 4 ' 11 -2 2
| 16 25 81 16/ (S) 2
\ | If7log, — 2% Ot
® 084 15+Sloga 24+310ga 80_8then the value of a
} . equals to
| | (T) [EESal
\ _Column-i Column-ll
(A) |Ifsinx+cosx = %; then |12tan x| is equal to ) 2
(B) Nun(;ber of values of 0 lying in' (-2m, ) and satisfying| (Q) 6
cot 3 =1+ cot0)is
(C) | If 2-sin* x + 8sin? x = o has solution, then ¢ can be (R) 9
(D) | Number of integral values of x satisfying| (S) 14
log4(2x2 +5x+27)-log,(2x-1)20
1 (T) 16

5. Match the function given in Column-I to the number of integers in its range given in

Column-II.

Column-l Column-i
@A) | f)= 2cos? x+sinx—8 P) 5
(B) | f(x)=sin®x+3cos? x +5 Q) 4
@) | f(x)= 4sin x cosx —sin? x + 3cos? x (R) 3
(D) | f(x) = cos(sin x) + sin (sin x) (S) 2

2 | Answers |

1.
2.
3.
4.
S.

A->S;Bo>R;C>Q;D>P
A->P;B>Q;C—>R;D—>S

A->S; B»Q; C>T; D->R
A->RT; BoP; C»P,QR; D—>Q

A->Q; Bo>R, CHoP, DS
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@ Exercise-5 : Subjective Type Problems /J m

sin 80°sin 65°sin 35°
1. LetP = - 8
TR T LT then the value of 24P s :

2. The value of expression (1 - cot 23°)(1 - cot 22°) Is equal to :

3. If tan A and tan B are the roots of the quadratic equation, 4x? =7x + 1 = O then evaluate
4sin%(A +B) -7 Sin(A + B) - cos(A + B) + cos2(A + B).

4, AjAyA,...... Ay is a regular 18 sided polygon. B is an external point such that Ay Ay I3 is an
equilateral triangle. If A3 A; and A, Bare adjacent sides of a regular n sided polygon, thenn

5. If10sin* a + 15cos* o = 6and the value of 9 cosec® « + liscc4 «.is S, then find the value of ;‘_
v

< ,
6. The value of(l + tan 2 tan — ) (1 + tan i tan L +(1 + tan I tan L |-(1 + 1an I van 7”}
8 8 8 8 8 8 1] #

4

7. If a = = then find the value of(—l— + 2cosa).
74 coso  Cos2a

8. Given that for a,b,c,d e R, if asec(200°) - c tan(200°) = d and b sec(200°) + dtan(200?) =c,
a® +b% +¢? +.d%

then find the value of sin 20°,
bd - ac ‘
9n 7n o . .c ; ;
9. The expression 2005 OS2~ + cos = + cos— simplifies to an integer P. Find the value of P.
17 17 17 17

sin 0 sin 20 + sin 30 sin 60 + sin 40 sin 130
sin 0 cos 20 + sin 30 cos 60 + sin40 cos130

A
"

=tan k0, where k € N. Find the

10. If the expression

value of k.

11. Let a = sin10°, b = sin 50°, ¢ = sin70°, then 8abc(a : b](% + % —ljis equal to
c

12. If sin 0 + sin (9 +—= 3 )+ sin (9 + %) = asin b0. Find the value of %

tan2"" = dissine it
13. lfz = tan p" - tan g, then find the value of (p + q).
=\ cos2'

14. If x = secO —tan 0 and y = cosec + cot6, theny —x - xy =

15. If cos18°-sin 18°=/n sin 27°, then n =

16. The value of 3(sin1-cos1)* + 6(sin1+ cosl)2 +4(sin® 1 + cos® 1) is equal to

17. If ol satisfy the equatxon 351n2x+2cos x 31 —sin 2x+2sin2 x =28, then

(sin 20, - cos 2a)? + 8sin 4a is equal to :
18. The least value of the expression (sin 0 + cosec 0)% + (cos0 + sec0)? VO e R is
19. If tan 20° + tan 40° + tan 80° - tan 60°= Asin 40°, then A is equal to
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20. If K° lies between 360° and 540° and K° satisfies the equation

1+ cos10x cos 6x = 2cos? 8x + sin2 8x, then —11% =

21. If cos20°+ 2sin? 55°=1 + stinK°,K €(0,90), thenK =
22. The exact value of cosec10°+ cosec 50°—cosec70° is :
cos 96°+ sin 96°

.The last digit
cos 96°—sin 96°

23. Leta be the smallest integral value of x, x > Osuch that tan19x =
ofais:
sin 20°(4cos20°+1)
cos20°cos 30°

25. If the value of cos% + cos% + cos% + cosg = —é. Find the value of L

24. Find the value of the expression

26. If cosA = 2 and ksin(é)sin(s—A) = E Find k .
4 2 2 8

27. Find the least value of the expression 3sin? x + 4cos? x . .

28.If tana and tan are the roots of equation x2>-12x-3=0, then the value of
sin?(a + B) + 2sin(a + B) cos(a + B) + 5cos2(a + B) is :

cos 24° + sin162°

p + cos162°is equal to :
2tan 33°sin2 57° sin18°-cos18°tan 9°

29. The value of

30. Find the value of tan 6 (1 + sec20) (1 + sec40) (1 + sec80), when 6 = %

31. If A be the minimum value of y = (sin x + cosex x)? + (cos x + secx)? + (tan x + cot x)? where
x eR.Find A-6.

A | Answers | S\
. e SRR Sy O
] .| 6 2. 2 3 1 4. 9 5] 3 | 6. 0 7. 4
l sl 2 9. o 10.] 9 11.| 6 12.| 4 13.| 3 14.] 1
| 15.] 2 16.| 13 17.| 1 18.| 9 19.| 8 20. 45 21.| 65
|

j 22.) 6 23.) 9 24.) 2 25.| 3 26.| 4 27.| 3 28.| 2
| 29. 2 30, 1 31| 7 %) B \

QaQ

Chapter 23 - Trigonometric Equations
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@ Exercise-1 : Single Choice Problems o h‘ — )

1. Let x and y be 2 real numbers which satisfy the equations

5 ; )
(tan® x - sec? y)= ?a —3and (-sec? x + tan? y)= a?, then the product of all possible value’s

of a can be equal to :

-2 -3
0 b) —= < =
(@ (b) 3 (© -1 (d) 5

2. The general solution of the equation tan?(x + y) + cot?(x +y) =1-2x - x2lie on the lineis :
(a) x=-1 (b) x=-2 (© y=-1 (d) y=-2
3. General solution of the equation
sin x + cosx = min{1,a® —4a + 6} is :
aeR

(a) "—2"+(-1)"§ (b) 2nn+(—1)"§

T

1
© n1t+(—1)"+1§ (d mr+(—1)"%—4

(where n €1, I represent set of integers)
4. The number of solutions of the equation

2sinf 2% || cos( 22 sin(ztanfcosz-’f)—s)+z=om[o,2n]is:

(@ o (b 1 (@ 2 d) 4
5. Number of solution of tan(2x) = tan(6x) in (0, 3n) is :
(@) 4 () 5 (c) 3 (d) None of these

6. The number of values of x inithe interval [0, 5n] satisfying the equation 3 sin? x-7sinx+2=0

1S :
(@ 0 (b) 2 (© 6 d) 8
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10.

11.

12.

13.

14.

- The number of different values of 0 satisfying the equation cos 6 + cos 20 = -1, and at the same
time satisfying the condition 0 < § < 360°is :
@ 1 ®) 2 © 3 @4
1 ; :
- The total number of solutions of the equation max (sin x, cos x) = ) for x & (~2r, 5m)is equal to:
@ 3 ®) 6 © 7 (2 6

- The general value of x satisfying the equation

2cot? x + 2J§cotx+4cosecx+ 8=0is: (wheren el)

_z m _z d) 2nn+ 2
(@ nn e (b) nr+ i (©) 2nn e (d) 2nn 6
The general solution of the equation sin? x + cos? 3x = 1is equal to :
(@) x=1T b) x= kL =20 d) x=nn+Z
) x 5 () x=nn+ : © x . (d >

(wheren €1)

Values of x between 0 and 2r which satisfy the equation sin xv8cos? x =1 are in A.P whose
common difference is :
T 17 T 2n
a) — - c) = d =
( 2 (b) 3 (© > (d =
5
Number of solutions of Z cosrx = 5in the interval [0, 4n] is :
r=1
@ o (b) 2 © 3 @ 7

General solution of 4sin? x + tan? x + cosec2x + cot 2 xX-6=0is:
T n n
+ 2 (b) 2nm+= © nmn+= g
(a) nn I 2 3 (d) nn =
[wheren eI]

Smallest positive x satisfying the equation cos® 3x + cos3 5y = 8cos® 4x - cos? xis :
(a) 15° (b) 180 (C) 22.5° (d) 300

15. The general solution of the equation sin’® x - cos!® x =1 is (Wheren e1):
(@) 2nm+ = (b) nn+ L (© 2nn-T (d) nn
2 2 2
Number of solution(s) of equation sin 6 = sec? 49 in [0, n] is/are:

16.

; ; .9
17. The number of solutions of the equation 4sin* x + tan? x + cot? x + cosec?

(@ o () 1 (© 2 @ 3

X =6in[0, 2]
@ 1 (b) 2 () 3 ) 4

18. The number of solutions of the equation sin* 6 - 25sin2 g — 1 = Owhich lie betwe 10 arid s

(@ 0 () 2 (© 4 8
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19. The smallest positive value of p for which the equation cos(p sin x) = sin(p cos x) has solution in

0<x<2nis:
(a) = b © T g 3
v2 ® 3 © 27 Y

2
20. The total number of ordered pairs (x, ) satisfying | x| +| y | = 2and sin[%—} =1is:

(a) 2 ) 4 © 6 @8
21. The complete set of values of x, x e(—g, n) satisfying the inequality cos2x >|sin x|is :
(43 » (5369
6’6 ® 128" 6 s

© (5= @ (533

22. The total number of solution of the equation sin* x + cos* x = sin x cos x in [0, 2] is :
(@ 2 (b) 4 (© 6 (d 8

23. Number of solution of the equation sins—zx - sing = 2in the interval [0, 2n], is :

(@ 1 (b 2 © 0 (d) Infinite

24, In the interval [—7—2':, §:| The equation log g, o c0s 20 = 2 has

(a) No solution (b) One solution (c) Two solution (d) Infinite solution
25. If o and B are 2 distinct roots of equation acos® + bsin® =C then cos(a + ) =
2ab 2ab a? +b? a? —p2
b)) —— © 5— d ——
& a4 b* a®=p* a2 -p2 oy

ZE@ETT | Answers]

1./@©| 2 (@] 3/@| 4/@| 5/® 6. | 7 (/@] 8|W@| 9.()|10.| (0
1. @) | 12.| © | 13.| @ | 14.[®) | 15.[ O | 16.| &) | 17.| (@) | 18.{ @) | 19.| (©) | 20.| )
21.| (d) | 22.| (a | 28.|(©) | 24.{(b) | 25.((d)
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@ Exercise-2 : One or More than One Answer is/are Correct : Z SNeE

1. If 2¢0s6 + 2+/2 = 3sec where 0 « (0, 2r) then which of the following can be correct ?

1 . 1 0=-1
(@) cosf=— b) tan6=1 ¢) sinb=—-— (d) cot
NG (b) (© NF]
2. In a triangle ABC if tanC < Othen :
(a) tanAtanB <1 (b) tanAtanB >1
() tanA +tanB+tanC <0 (d) tanA +tanB+tanC >0
3. The inequality 4sin 3x + 5 > 4 cos 2x + 5sin x is true for x €
3n 5t 137 23t 41n
@) [_ 3n _nx 5n 13n @ [———
i (b) 25 © 3’ 8 14’ 14
4. The least difference between the roots of the equation 4cosx(2-3sin? x)+cos2x+1=0
VxeRis:
(a) equaltoX ) P 2 @ <=
q > (b) > 10 () < 2 3

5. The equation cosx cos6x =-1:
(a) has 50 solutions in [0, 100x] (b) has 3 solutions in [0, 37]

(c) has even number of solutions in (37,13n) (d) has one solution in B, n]

6. Identify the correct options :

@ 2232 0fora e(ﬂ&) ® 232 oforg e(@,ﬁ
cos2a 8 48 cos2a 48 " 48
(o) sin 2o <0fora e[—E,OJ (d UL > 0for o e(&,ﬁj
cosa 2 coso 48 ° 48
7. The equation sin* x + cos* x + sin 2x + k = 0 must have real solutions if :
@ k=0 (b) IkIS%
3 1 1 3
-=<k<- (d) -=<k<=
© 2 2 2 2

3
8. Let f(8) = [cose - cosgj(cos 0- cosg)(cose - cos%)[cose - Cos E] then :
8
o 1
(a) maximum value of f(6) VO eR is 2

(b) maximum value of f(6) V6 eR is %

1
(© f(O)= 3
(d) Number of principle solutions of f(8) =0is 8
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in? in4 o in?2 . 2 .
9. Ifsm 2x+4s.1n2 E-A5 X J(=land0<x<1r.Then the value of xis :
4 -sin® 2x — 4sin? x 9
E T 2n 5n
a3 = = @ =
= 3 t 6 © 3 6

10. The possible value(s) of ‘@’ satisfying the equation
sin® 6tan 6 + cos? O cot  — sin 26 = 1+ tan 6 + cot 0
where 0 €[0, ] is/are :

@) % (b) = (©) 7—; (d) None of these
1
11. If sin® + /3 cos® = 6x - x ~11,0 < 6 < 4x, x & R holds for
(a) no values of x and 9 (b) one value of x and two values of 6
(c) two values of x and two values of 6 (d) two pairs of values of (x, 8)

| s I
1. (a b, c d) 2. (a, C) 3. (ar br c, d) 4, (b: c, d) 5. (a, c, d) 6 (a’ b, c, d)
(b, C, d) 9I (b; d) lo' (C) llt (b, d)

7.1 (a,b,c) 8.
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Q\ Exercise-3 : Comprehension Type Problems £

Paragraph for Question Nos. 1 to 3
- Consider f, g and h be three real valued function defined on R.
 Let £(x) = sin 3x + cosx, g(x) = cos3x + sin x and h(x) = f2(x) + g 2(x)
1. The length of a longest interval in which the function y =h(x) is increasing, is:
s P N n
“% v L @ =
= 8 (b) 2 (© g 5
2. General solution of the equation h(x) = 4, is :
Y
(@ (4n+ l)g (b) (8n+ l)g (© (2n+ l)g (d (7n+ 1)2
[wheren eI]

3. Number of point(s) where the graphs of the two function, y = f(x) and y = g(x) intersects in
[0,m],is:

(@ 2 (b) 3 © 4 @ 5

" | Answers]]

1. ()| 2.f(@@)]| 8./()
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a—

& Exercise-4 : Matching Type Problems

1.
~ Column-l P < Columndl
(A) | If sin x + cosx =%;then|12tan x| is equal to ®) 2
(B) Nurgber of values of 0 lying in (-2x, ©) and satisfying| (Q) 6
COtE =(1+cot0)is
(C) | If 2—-sin* x + 8sin? x = o has solution, then o can be | (R) 9
(D) | Number of integral values of x satisfying| (S) 14
log 4 (2x2 + 5x +27) —-log,(2x-1)>0
(T) 16
2.
Column-I PSS . Column-l
(A) | If x,y €[0,2n], then total number of ordered pair (x,y) (P) 4
satisfying sin xcosy =1is
(B) | If f(x) = sin x — cos x — kx + b decreases for all real values of| (Q) 0
x, then 22k may be
(C) | The number of solution of the equation (R) 2
sin™? (| x2 -1|) + cos ™! (| 2x* -5|) =gis
(D) | The number of ordered pair (x,y) satisfying the equation| (S) 3
sinx + siny =sin(x + y)and |x|+|y[=1is :
(T) 6
3.
Column-l TETEE \__Column-Ii
(A) | Minimum value of y = 4sec? x + cos? x for permissible real| (P) 2
values of x is equal to
(B) | If m, n are positive integers and m + nv2 =+/41+ 24V2 then| (Q) 7
(m+n)is equal to :
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©

(D)

Number of solutions of the equation :

log 9x—x2-14) (8in 3x = sin x) = log Sxad g4
% 7
is equal to ;

] cos 2x

)

Consider an arithmetic sequence of positive integers. If the| (S)

sum of the first ten terms is equal to the 58th term, then the

least possible value of the first term is equal to :

(T)

" Advanced Problems in Mathematics for JEE

4

1.
2.
3.

A-RT; BoP; Co>P,QR; D>Q

A-S;
A-S;

B->P,T; C>R; DT
B->Q; C-»P; D->R
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& Exercise-5 : Subjective Type Problems

1. Find the number of solutins of the equations
(sinx —1)* + (cosx ~1)% + (sin x)3 = (2sin x + cosx —2)* in [0, 2.

2. If x+siny =2014and x + 2014 cosy = 2013, 0<y < -123, then find the value of [x + y] — 2005

(where [] denotes greatest integer function)
3. The complete set of values of x satisfying 250X
sinx-1

[a,b) U (c,d], then find the value of (%)
a

< 0and seczx—ZﬁtanXSOin(O,g)is

4. The range of value’s of k for which the equation 2cos* x —sin* x + k =0 has atleast one
solution is [A, u]. Find the value of (9 + 1).

5. The number of points in interval [—g,g] , where the graphs of the curves y =cosx and

. 14 b o ;
y = sin 3x, —E <xs E intersects is

6. The number of solutions of the system of equations :
2sin? x +sin? 2x =2
sin 2x + cos2x = tan x

in [0, 4n] satisfying 2 cos? x + sin x < 2is :
7. If the sum of all the solutions of the equation 3cot?0+10cotf+3=0in [0, 2n] is kn where

k eI, then find the value of k.
8. If the sum of all values of 6,0 < 0 < 2r satisfying the equation

(8cos46 — 3)(cot 6 + tan B — 2) (cot 6 + tan 6 + 2) = 12 s kn, then k is equal to :
9. Find the number of solutions of the equation 2sin? x + sin? 2x = 2; sin 2x + cos 2x = tan x in

[0, 47 satisfying the condition 2cos? x +sinx < 2.

| Answers | ;
.| s 2. 9 3. 6 4.| 7 5. 3 6. 8 7. s
8. 8 9. 8
Qag

Chapter 24 - Solution of Triangles
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&Exefcisé-l . Sihgle Choice Problems

DI NGRS T AN R S AR,

1.

5

cotA + cotB is:
cotC

13 7 5 9
(@ — b) £ 2 Z
4 ® 2 © 3 @ Z

In a AABC if 9(a® + b?) =17c? then the value of the expression

- Let H be the orthocenter of triangle ABC, then angle subtended by side BC at the centre of

incircle of ACHB is ;

A 1 B+C = B-C =
22 B b £ K
(a 2+2 (b) 5 s (© 5 +2 (d 5

B+C =
+_
4

- Circum radius of a A ABC is 3 units; let O be the circum centre and H be the orthocentre then the

value Of—élz(AHz +BC2)(BH? + AC?)(CH? + AB?) equals :

(a) 3* ®) 9° (© 27° (@) 81*

. The angles A, B and C of a triangle ABC are in arithmetic progression. If 2b2 = 3c? then the
angle Ais:
(@ 15° (b) 60° (¢) 75° (d) 90°

In a triangle ABC, if tan% tan% = —:1;- and ac = 4, then the least value of b s :

(notation have their usual meaning)
(@ 1 () 2 (© 4 @ 6

- In a triangle ABC the expression acosBcosC +bcosC cosA + ¢ cos A cosB equals to :

2 2
- The set of real numbers a such that a® + 2a,2a + 3,a% + 3¢ + 8 are the sides of a triangle,

rs r R
@ 7 ® & Che @R

is:

11
@ © ® 69 ©[(Fe] @


http://www.jeebooks.in

www.jeebooks.in

ySqu;t‘on of ﬁidhglés 345
in (£BAD) .
8.InaAABC,ZB=Zand zc =" i : ; o 153, dhien AT g0
3 pi let D divide BC internally in the ratio en Sin (ZCAD)
equal to :
1 1 1 V2
(a) b) = = d) X<
G @ = © = @ 3

9. Let AD, BE, CF be the lengths of internal bisectors of angles A, B,C respectively of triangle ABC.

Then the harmonic mean of ADsec%, BE sec-g, CF sec% is equal to :

(a) Harmonic mean of sides of AABC (b) Geometric mean of sides of AABC

(c) Arithmetic mean of sides of AABC (d) Sum of reciprocals of the sides of AABC
10. In triangle ABC, if 2b =a + c and A —C = 90°, then sin B equals :

[Note : All symbols used have usual meaning in triangle ABC.]

7 NG i J5

11. In a triangle ABC, if 2a cos( ] =b +c, then secA is equal to :

(All symbols used have usual meaning in a triangle.)

2
(@ — () V2 © 2 (@ 3
V3
12. Triangle ABC has BC =1 and AC = 2, then maximum possible value of ZA is :
T T T T
% ) X a4y =
(@ 5 (b) 2 (c) 3 (d) >

13. Al,I,l5 is an excentral triangle of an equilateral triangle A ABC such thatI, I, = 4unit, if ADEF
Ar(ALI,I5) _

is pedal triangle of AABC, then —2=ry bpy
(© 2 1

(a) 16 (b) 4
C = % and AB = x such that (AB)(AC) = 1. If x varies then the

14. Let ABC be a triangle with ZBA

longest possible length of the internal angle bisector AD equals :

. 3
(@) -3‘ (b) 5
2 d ﬂ
15. In an equilateral triangle r,R and r; form (where symbols used have usual meaning)
(a) anAR (b) aG.P (c) anHP (d) none of these

sinA _ sin(4 "B), then a2,b?,c? arein:
sinC sin(B-C)
(b) G.P (c) HP (d) none of these

16. In AABC if

(a) AP
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17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

In AABC, tanA =2, tanB =:—; and ¢ = /65, then circumradius of the triangle is :
(@) 65 () & © 65 (d) none of these
7 14

If the sides a, b, c of a triangle ABC are the roots of the equation x3 —13x2% + 54x —72 =0, then

the value of <254 + CO;B 5 SOHC isequal to :
a

61 61 169 59
92 61 169 d
@ ] (b) 72 © 144 ()144

InAABc,ifAc=90°,then“;‘:+ﬂisequa1to:
a

¢ 1 R
a) — T =
(@ . ) o (© 2 @ .
InaAABC,ifazsinB=b2+c2,t.hen:
(@) ZAis obtuse (b) ZAisacute (c) ZBis obtuse (d) Z£Ais right angle

IfR and R’ are the circumradii of triangles ABC and OBC, where O is the orthocenter of triangle
ABC, then :
R

@) RI:E (b) R"=2R (©) R"=R (d R"=3R

The acute angle of a thombus whose side is geometric mean between its diagonals, is :

(@ 15° (b) 20° (© 30° (d) 60°

In a AABC right angled at A, a line is drawn through A to meet BC at D dividingBCin2:1.If
tan (£LADC) = 3then ZBADis :

(a) 30° (b) 45° () 60° (d) 75°
A circle is cirumscribed in an equilateral triangle of side ‘. The area of any square inscribed in
the circle is :
4., 2 2 1 2
@ 3 ® 31 “l 5t @
If the sides of a triangle are in the ratio 2 : V6 : (v/3 +1), then the largest angle of the triangle
will be :
() 60° ®) 72° © 75° (d) 90°

In a triangle ABC if a,b,c are in AP and C —A =120°, then 5 =
-

(where notations have their usual meaning)

(a) V15 () 2V15 (© 315 (d) 6v15
: S Eha _pgy<31 for
In a triangle ABC, a = 5,b = 4and cos(A B)—3—2,thenthednrd51deisequa]to:

(where symbols used have usual meanings)
(a) \/-6 (b) 6\/8 (C) 6 (d) (216)1/4
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28.

29.

30.

31.

32.

33.

34.

35.

36.

37

If semiperimeter of a triangle is 15, then the value of (b + ¢)cos(B +C) + (c + @) cos(C + A) +
(a+b)cos(A + B) is equal to :

(where symbols used have usual meanings)

(a) -60 (b) -15

(c) -30 (d) can not be determined

Let triangle ABC be an isosceles triangle with AB = AC. Suppose that the angle bisector of its
angle B meets the side AC at a point D and that BC = BD + AD. Measure of the angle A in
degrees, is :

(a) 80 (b) 100 (¢) 110 (d) 130

In triangle ABC if A:B:C =1:2:4, then (a? -b2)(b? —c?)(c? —a?)= ra?b?c?, where A =
(where notations have their usual meaning)

(@ 1 ® 2 (© 4 @9

In a triangle ABC with altitude AD, ZBAC = 45°, DB = 3 and CD = 2. The area of the triangle
ABC is :

(@) 6 (b) 15 (c) 15/4 @ 12

A triangle has base 10 cm long and the base angles of 50° and 70°. If the perimeter of the
triangle is x + y cosz°® where z € (0, 90) then the value of x + y + z equals :

(@) 60 (b) 55 (c) 50 (d) 40

Let H be the orthocenter of triangle ABC, then angle subtended by side BC at the centre of

incircle of ACHB is :

A = B+C = B-C = B+C =
. e b= (c) +— d o
(@ =4S (b) T o= i3 () =2

Triangle ABC is right angled at A. The points P and Q are on the hypotenuse BC such that
BP =PQ =QC.If AP = 3and AQ = 4then the length BC is equal to :

(@) V27 () 36 (©) V45 (d) V54
InaAABC if b=a(¥3-1)and £C =30° then the measure of the angle A is :
(@) 15° (b) 45° (c) 75° (d) 105°

Through the centroid of an equilateral triangle, a line parallel to the base is drawn. On this line,
an arbitrary point P is taken inside the triangle. Let h denote the perpendicular distance of P
from the base of the triangle. Let iy and h; be the perpendicular distance of P from the other

two sides of the triangle. Then :

@ n=lrie () h=yhh,
LS hy +h; 4

The angles A,BandC of a triangle ABC are in arithmetic progression. AB = 6and BC =7. Then

ACis:
(a) V41 (®) 39 © V42 d) Va3
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1+ cosC als :
38. In AABC, If A -B =120°and R = 8r, then the value of T coiC equals :
(All symbols used have their usual meaning in a triangle)
(@ 12 ®) 15 © 21 ) 31 ”

39.

40.

41.

42.

43.

44.

45.

46.

47.

The lengths of the sides CB and CA of a triangle ABC are given by a and b and the angle C'is 3

The line CD bisects the angle C and meets AB at D. Then the length ofCDis:
1 a? +b2 © ab (d)

(a) a+b ®) a+b : 2(a+b)

In AABC, angle A is 120°, BC +CA = 20 and AB + BC =21, then the length of the side BC,
equals : _

(@) 13 ®) 15 () 17 (d) 19

A triangle has sides 6, 7, 8. The line through its incentre parallel to the shortest side is drawn to
meet the other two sides at P and Q. The length of the segment PQ is :

12 15 30 33
e aod Bt d) —
(a) = b) 7 (© - (@ 9

ab
a+b

The perimeter of a AABC is 48 cm and one side is 20 cm. Then remaining sides of AABC must be
greater than :

(a) 8cm (b) 9cm () 12cm (d) 4cm
In an equilateral AABC, (where symbols used have usual meanings), thenr, R and r; form :
(a) anA.P (b) aG.P
(¢) anH.P (d) neither an A.P, G.R nor H.P
The expression (g+hse)bic- a)z(c2+ achiasb-¢) is equal to :
4b“c
(a) cos®A (b) sin’A (c) cosAcosBeosC (d) sinAsinBsinC

(where symbols used have usual meanings)

Circumradius of an isosceles AABC with ZA = ZB s 4 times its in radius, then cos A is root of
the equation :

@ x>-x-8=0 (b)) 8x*-8x+1=0 () x*-x-4=0 (d) 4x% —4x+1=0

A is the orthocentre of AABC and D is reflection point of A w.r.t. perpendicular bisector of BC
then orthocenter of ADBC is : ’

(@ D () C (© B @ A

If a, b, ¢ are sides of a scalene triangle, then the value of determinant g ? (CI is always:
c ab .

(@ 20 () >0 (© <-1 (d) <0

i i ifA:B:C=1:2: 2 _b2)(p2 .2
48. In a triangle ABC if A:B:C =1:2:4,then (a® -b*) (b% -¢ )(Cz—a2)=la2b2 2 where

A=
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Solution of Triangles | ,, -
(@ 1 ®) 2 08 B %
ini fiTols . )
49. The minimum value of 1_2;3_ in a triangle is (symbols have their usual meaning)
r
na g © 8 @ 27
50. Ina t;langle ABC, BC =3, AC = 4and AB = 5. The value of sin A + sin 2B + sin 3C equals
: 14 )
@ — b 4 64
- ) 25 (C) 25 (d) None
51. In any triangle ABC, the value of 1'1 + rzc isvequil to (wheres nokation Ti%e Hiets wgul
+ cos
meaning) : ]
2
(@ 2R (b) 2r © R @ ZR;
=
52. In a triangle ABC, medians AD and BE are drawn. If AD = 4; ZDAB = 7—€: and ZABE = g then the
area of the triangle ABC is :
=B 16 - o
(a) by — (00 — ) P

. . . . T
The sides of a triangle are sina, cosa, v1+ sina cosa for some 0 < a < s then the greatest

angle of the triangle is :

T E z
(a) 4 (b) (© 3 @ =

E

2
: n r? r).

Let ABC be a right triangle with ZBAC = 5 then ] + = is equal to :

(where symbols used have usual meaning in a triangle)
(a) sinBsinC (b) tanBtanC (c) secBsecC (d) cotBcotC

55. Find the radius of the circle escribed to the triangle ABC (Shown in the figure below) on the

side BC if 2~ NAB = 30°; ZBAC =30°;AB=AC =5.

@ (10V2 + 53 -5)(2-V3) J
242
b) “m;ﬁz_@*s_)(z-ﬁ) %
© (10\/5;55/5-5)(“@ B
@ aoﬁ;jf”)(ﬁ-l) . s
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56.

57.

S8.

59.

In a AABC, with usual notations, if b > ¢ then distance between foot of median and foot of
altitude both drawn from vertex A on BC is : 5 b2, o2 _g?

2 32 2_2 b2+C2_a +c"—a
gy 2= & X @ @ =5

In a triangle ABC the expression a cosB cosC + b cosC cosA + ¢ cosA cosB equals to :

rs r R ) £
(a) R (b) S_R- (© e r

In an acute triangle ABC, altitudes from the vertices A, B and C meet the opposite sides at the
points D, E and F respectively. If the radius of the circumcircle of A AFE, A{SFD, ACED, AABC be
respectively Ry, Ry, R5 and R. Then the maximum value of Ry + Ry +R3 15 :

3R 2R 4R 3R
) = __ (d
@ s ®) s © 3 5
A circle of area 20 sq. units is centered at the point O. Suppose A ABC is inscribed in that circle

and has area 8 sq. units. The central angles o, and y are as shown in the figure. The value of
(sina + sinf + siny) is equal to :

(aj 25 ®

| Answers|

11.
21.
31.
41.
51.

@| 2./ 3.0 4@ 5B 6)@| 7. 8|@]| 9.c@)]10. (©
© | 12.|(@) | 13.] () | 14./(®) | 15.|(a) | 16.| (a) | 17.|(c) | 18.](a)
(© | 22/ () | 23.|(b) | 24.| ()| 25.|(c) | 26.| () | 27.( () | 28.[(c)
®) | 32.((@)| 33./(b) | 34.| ()| 35./(d) | 36.| @) | 37.|(d) | 38.|(p)
(c) | 42.|(d) | 43.|(a) | 44.|(b) | 45.|(b) | 46.( (a) | 47.|(d) 48.
(a) | 52.|(c) | 53.| (c) | 54.| ()| 55.|(a) | 56.| (b) | 57.|(a)| 58,

19.| (a) | 20.| (a)
29.|(b) | 30.| (@
39.((d) | 40.| (@
(a) | 49.|(d)| 50.| (b)

& 59.| (a)
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@ Exercise-2 : One or More than One Answer is/are Correct V4 ‘\)

1. Ifr, ry, 3 areradii of the escribed circles of a triangle ABC and r is the radius of its incircle, then
the root(s) of the equation x® —r (1, + ryry + ryn ) x + (ryryrs —1) = Ois/are :
@ n : ®) ry+ry © 1 (d) Rrors -1

2. InAABC, LA =60°, £B =90°, ZC = 30°. Let H be its orthocentre, then :
(where symbols used have usual meanings)

(@ AH =c (b) CH =a () AH =a (d) BH=0
3. In an equilateral triangle, if inradius is a rational number then which of the following is/are
correct ? ;
(@) circumradius is always rational (b) exradii are always rational
(c) area is always ir-rational (d) perimeter is always rational
4. Let A, B,C be angles of a triangle ABC and let D = 51r3;A ,E= 51;;3, F= 51r3;C , then :

(where D,E,F # Tl_z‘lt, n €1, denote set of integers)

(@) cotDcotE + cotE cotF + cotDcotF =1 (b) cotD + cotE + cotF = cotD cotE cotF

(¢) tanDtanE +tanEtanF +tanFtanD=1 (d) tanD +tanE + tanF =tanDtanE tanF
5. In a triangle ABC, ifa =4,b =8and ZC = 60°, then :

(where symbols used have usual meanings)

(@) c=6 (b) c=4+3 (©) LA =30° (d) £B=90°
6. InaAABCif = = r_?_’ then which of the folléwing is/are true ?
n n3
(where symbols used have usual meanings)
(@) a®+b?%+c?=8R? (b) sin?A +sin?B+sin?C =2
(© a®+b%=c? (d) A=s(s+c)

7. ABC is a triangle whose circumcentre, incentre and orthocentre are 0,1 and H respectively
which lie inside the triangle, then :

(a) ZBOC =A (b) ZBIC =’_2‘+%
() ZBHC =n-A (d) ZBHC =n_%

8. In a triangle ABC, tan A and tan B satisfy the inequality V3x2 - 4x +/3 <0, then which of the
following must be correct ? _
(where symbols used have usual meanings)
(a) a?+b%-ab<c? (b) a?+b?>c?
(©) a?+b%+ab>c? (d) a?+b% <c?


http://www.jeebooks.in

www.jeebooks.in

o Advanced Problems in Mathematics for JEE
9. Ifina AABC; ZC =7—8r;a =+/2:b =+/2+ /2 then the measure of ZA can be :
@ 45° (b) 135° (© 30° (d) 150°
10. In triangle ABC,a = 3,b = 4,c = 2. Point D and E trisect the side BC. If ZDAE = 6, then cot? s
divisible by :
o ®) 3 © 5 @ 7
11. In a AABC if 3sin A + 4cosB = 6; 4sin B + 3cos A = 1 then possible value(s) of |C be:
o ®) 2 © = - @
4 6 3 6
12.

13.

14.

15.

g7 s | Answers|]

If the line joining the incentre to the centroid of a triangle ABC is parallel to the side BC. Which
of the following are correct ?

B C
(@ 2b=a+c (b) 2a=b+c (©) cot%cot%=3 (d) COtEC°t§=3
In a triangle the length of two larger sides are 10 and 9 respectively. It the angles are in A.P, the
length of third side can be :
(@ 5-6 ®) 5+6 © 6-+5 (d) 6++/5

If area of AABC, A and angle C are given and if the side c opposite to given angle is minimum,
then

/ 24 2A 4A 4A
= |[— b= ) a=—— d) b=
& sinC L sinC & sinC L sin2C

In a triangle ABC, iftan A = 2sin 2C and 3cos A = 2sin BsinC then possible values of C is/are

n n L n
@ = ® 2 @ % @2

1.
7.
13.

@d | 2/ @bd | 3 @bo | 4 0,9 | 5 bea | 6l @b o
(b, ) 8. (a0 9. 10 o |11 @ 2| od
(a, b) 14.| (a,b) 15. (c,d)
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@ Exercise-3 : Comprehension Type Problems

4

Paragraph for Question Nos. 1 to 2

Let LA =23° ZB =75°and £C = 82°be the angles of AABC.

The incircle of AABC touches the sides BC,CA, AB at points D, E, F respectively. Let r',r
respectively be the inradius, exradius opposite to vertex D of ADEF and r be the inradius of

AABC, then
l.r_l=
¥
. A i . :
(a) snn5+smg+sm%-1 (b) 1—5iné+sin§+smE
A B C
(© COSE+C°SE+COS%-1 @ 1—cos"—;‘—+cos%+cos—2-
2. _
”
(a) siné+sin§+sin£—1 (b) 1—siné+sin§+sin£
2 2 2 2 2 2
(@) cosé+cosg+cos£—1 (d) 1—cosﬂ+cos§+cosE
2 2 2 2 2 2

Paragraph for Question Nos. 3 to 4

Internal angle bisectors of AABC meets its circum circle at D, E and F where symbols have
_ usual meaning. ;

3. Area of ADEF is :

(@) mzcosz[%)cosz(chosz[%) (b) mzsin(%)sin(%)sin(%]
2-z§-z§~2£] 2 (é) (g) C
(c) 2R“sin (zjsm (z)sm (2 (d) 2R“cos 5 |cos 5 |cos 5

4. The ratio of area of triangle ABC and triangle DEF is :
(@ 21 (b) <1 (@ 21/2 d) <1/2

_ Paragraph for Question Nos. 5 to 6
_ Let triangle ABC is right triangle right angled at C such that A <Band r = 8 R = 41,

5. Areaof AABC is :
(a) 720 (b) 1440 (c) 360 (d) 480
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6. tan

N>

F 1 1 @ 2
(@ 18 (b) § (© 3 9

[where notations have their usual meaning]

Paragraph for Question Nos. 7 to 8

Let the incircle of A ABC touches the sides BC,CA, ABat Ay, By ,C; respectively. The incircle of
AA,B,C, touches its sides of B,C;,C; A, and A, B, at A, By,C, respectively and so on.

7. lim ZA, =

n—ow

(@) 0 z L @ =

® 2 © 7 5
8. In AA4B4C,, the value of LA, is :
3n+A In-A St—-A S5+ A
a b d)
(@) 6 (b) 8 (0 16 ( 16

Paragraph for Question Nos. 9 to 10
Let ABC be a given triangle. Points D and E are on sides AB and AC respectively and point F is

. AD AE DF
on line segment DE. Let VT =X, ™ =y, DE = 2. Let area of ABDF = A, area of ACEF = A,
and area of AABC =A.
9. a1 is equal to :
A
(@) xyz () A-x)y(1-2) © A-x)yz @ xQ-y)z

10. % isequal to:

(@ (1-x)y@d-z) ) A-0A-y)z  (© xA-y)A-2) (d) 1-x)yz

Paragraph for Question Nos. 11 to 13

a,b,c are the length of sides BC,CA,AB respectively of AABC

satisfying
log(l + EJ +loga—-logb =log 2.
a

Also the quadratic equation a(l - x2) + 2bx +¢(1+ x2) = O has two equal roots
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11. a,b,carein:

(a) AP (b) GP () HPR (d) None
12. Measure of angle C is :
(a) 30° (b) 45° (¢) 60° (@) 90°
13. The value of (sin A + sinB + sinC) is equal to :
5 12
(@ 2 (b) 5
8
() g d 2
Paragraph for Question Nos. 14 to 16
Let ABC be a triangle inscribed in a circle and let I, =ﬂ; ly =ﬂ; c =Tc where
M, M, M,

mg, my, m. are the lengths of the angle bisectors of angles A, Band C respectively, internal to
the triangle and M,, M, and M, are the lengths of these internal angle bisectors extended

_ until they meet the circumcircle.

14. [, equals :

sinA sinBsinC sinBsinC sinB + sinC
A L TRy Ay T
(@ : A ®) . 2(B+C) © . 2( A\] @ . 2( A)
sin| B+ — sin sin“| B+ — sin“| B+ —
2 2 2 2
15. The maximum value of the product (I 1,1 ) x cos{%} x cosz(%) x cosz(A - B)is equal
to:
1 3 @ AL @ 22
@ 3 ®) & 64 32
l Ly . .
. ini alue of the expression —%— + +—S—is: -
16, A s - sin?A  sin?B  sin?C
(@) 2 ®) 3 (© 4 (d) none of these

| Answers |

1.
11,

@] 2o 3l@| 4o| 5@ 6@ 7|@] 8|@| 9 ©|10.@
(a) | 12.{(d) | 13.| (b) | 14.| (c) | 15. ()| 16.| (b)
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Q Exercise-4 : Matching Type Problems

1. Consider a right angled triangle ABC right angled at C with integer sides. List-I gives
inradius. List-II gives the number of triangles.

Column-| Column-li o

a) 3 P) 6

(8) 4 ) 7

© 6 (R) 8

(D) 9 (S) 10
(T) 12

2.
; ~ Column-| Column-ll
(A) |Find the sum of the series (P) 4

1+l+l+1+i+l+l+l+ ....... oo, Where the
2 3 4 6 8 9 12
terms are the reciprocals of the positive integers

whose only prime factors are two's and three’s
(B) | The length of the sides of AABC are a,band c and A| (Q) 10
is the angle opposite to side a. If b2 + ¢ =a? + 54

3 2,2
and bc = -2 then the value of o , 1s
cosA 9

(C) | The equations of perpendicular bisectors of two| (R) 13
sides AB and AC of a triangle ABC are x+y +1=0
and x-y +1=0 respectively. If circumradius of|
| AABC is 2 units and the locus of vertex A is
| x2 +y2+gc+c=0 then (g2 +c?),is equal to

(D) |Number of solutions of the equation| (S) 3
cos0sin 0+ 6(cos®-sin6)+6=0 in [0,30], is

equal to ‘J

3. In AABC,ifr, =21,y =24,r3 = 28 then

Column-l B e R
(A) a= (P) %
® |b= © i

©) |s= (R) 260 A
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D) (r= (S) 28

(Where notations have their usual meaning)

4.

.’ gaee " Column-l
(A) n(ry +r3) ®) {
(B) n Q) 4R
NCEIDICETS! :
© |R+ry+rg-r (R) 0
) @el 1 1 (S) 2R sin A
rl r2 r3 T
| .~ e | Answers |
1..A»>P; BoP; C>T; DS
2./A»S; BoP; Co>R D-Q
3./A->R; B>S; C—>T; D->P
__ 4|A>5; BoP; C->Q; D> R
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&

Exercise-5 : Subjective Type Problems

1

2.

9.

10.

. If the median AD of A ABC makes an angle £ ADC = % Find the value of |cot B—cotC]|.

InaAABC,a =+3,b=3and £C = g Let internal angle bisector of angle C intersects side ABat

D and altitude from B meets the angle bisector CD at E. If 0, and O, are incentres of ABEC and
ABED. Find the distance between the vertex B and orthocentre of AO; EO;.

- In a AABC ; inscribed circle with centre I touches sides AB, AC and BC at D, E, F respectively.

Let area of quadrilateral ADIE is 5 units and area of quadrilteral BFID is 10 units. Find the value

(C)
cos| =
i
. (A-B
sin
( 2 )

(o)

. If Abe area of incircle of a triangle ABC and A;, A,, A, be the area of excircles then find the least

1444

value of .
729 A3

.In AABC, b =c, ZA =106°,M is an interior point such that /MBA =7°, ZMAB = 23° and

ZMCA = 6°, then % is equal to

(where notations have their usual meaning)

. In an acute angled triangle ABC, ZA = 20°, let DEF be the feet of altitudes through A, B,C

respectively and H is the orthocentre of A ABC. Find % + 212 + CH

BE CF’

. Let AABC be inscribed in a circle having radius unity. The three internal bisectors of the angles

A, B and C are extended to intersect the circumcircle of A ABC at Ay, B and C; respectively.
AAy cos% + BB, cosg +CCy cos%

Then - - ; =
sinA +sinB + sinC

If the quadratic equation ax? + bx + ¢ = 0 has equal roots where a, b, ¢ denotes the lengths of
the sides opposite to vertex A, Band C of the AABC respectively.
sin A " sinC

sinC  sinA’

Find the number of integers in
the range of

A B C ’
If in the triangle ABC, tan o5 tana and tan 3 are in harmonic progression then the least value
of cot? g is equal to :

In AABC, if circumradius ‘R’ and inradius ‘r are
R? —4Rr + 8r2 —=12r + 9 = 0, then the greatest integer which is less
AABC is :

connected by relation
than the semiperimeter of
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11. Sides ABand AC in an equilateral triangle ABC with side length 3 is extended to form two rays
from point A as shown in the figure. Point P is chosen outside the triangle ABC and between the
two rays such that Z ABP + / BCP = 180°. If the maximum length of CPis M, thean/Zis equal
to:

12. Let a, b, ¢ be sides of a triangle ABC and A denotes its area.
Ifa=2;A=+3and acosC + 3 asinC —b —c = 0; then find the value of (b + c).
(symbols used have usual meaning in A ABC).

13. If circumradius of A ABC is 3 units and its area is 6 units and A DEF is formed by joining foot of
perpendiculars drawn from A, B, C on sides BC, CA, ABrespectively. Find the perimeter of A DEF.

Chapter 25 - Inverse Trigonometric Functions
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— INVERSE TRIGONOMETRIC
e ~ FUNTIONS

g e T

L 2

Exercise-1 : Single Choice Problems

ANONA TR

1.

i S | e | . |
Ifsin™! x e (0, g), then the value of tan[coS (sin(cos™ x)) + sin™_ (cos(sin™" x)) ] is:
2
ST b) 2 © 3 @ 4
- The solution set of (cot™ x)(tan™" x) + (2 ‘%)COFI x—3tan"! x - 3(2 = th) >0,is:
(@) x e(tan2,tan3) (b) x e (cot3,cot2)
(€) x & (-, tan2) U (tan 3, ) (d) x e (-, cot3) U (cot2,x)

. The value of sec?(tan™! 2) + cosec?(cot ! 3) s :

(a) 14 (b) 15 () 16 @ 17

. Sum the series :

n! 4 + tan‘l(-6—)+ tan‘l( 8 )+ ...... o is :
1+3-4 1+8-9 1+15-16

@ cot™!(2) () tan”'(2) @ 7 d) E
. cot ! (v/cosa) —tan"!(v/cosa) = x, then sinx =
(a) tanz(gj (b) cotz(g) (¢) tana (d) cot[E)
2 2 2

19 39

. The sum of the infinite series cot™ (%) +cot™! (?j +cot™! (T) +cot™! ( ﬂ j 5 il §
4

= T - T =
(@) 7’: -cot™(3) () ;-tan '3 @ Z+cot@) (@ g +tan™ (3)

. . 101 _ -1 nm,
. The number of solutions of equation cos™ (1 -x) + mcos™ x = £ is : (wherem > 0;n <0)

(@ o0 () 1 (0 2 (d) none of these
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8. Number of solution(s) of the equation 2tan™" (2x —1) = cos™ (x) s :
@@ 1 () 2 (© 3 (d) infinitely many
2 2
9.sin™!| < L |+ cos‘l[—x— +—2_ —2|equals to:
%575 ] oz 3z )0
T T 3n
a) — B s
@ - M) = © = @ =
10. The complete solution set of the inequality (cos™ x)? - (sin”! x)? > Ois :
1 1 1
(@) [0’ _j b) -1,— -11 d l:—l,—)
NG ( '3 (© (-,1) (d >
11. Let a,Bare the roots of the equation x? + 7x + k(k — 3) = 0, where k (0, 3) and k is a constant.
Then the value of tan™" o + tan™! B+ tan™} L +tan”! % is :
o
@ b) X 0 d -2
(b) 2 © (d) >
12. Let f(x)=a+2b cos”! x, b > 0. If domain and range of f(x) are the same set, then (b—a) is
equal to :
1
(@ 1-- (b) “
T T
© 2 e d 1+ L
e s

13.

14.

15.

16.

2
If (tan'1 x)? + (cot'1 x)? = 5%, then x equals to :

(a) -1 (b) 1 (© O @ V3
The total number of ordered pairs (x,y) satisfying |y|=cosx and y = sin~! (sin x), where

x e[-2n, 3n] is equal to : ;
(a) 2 (b) 4 () 5 d) 6
If[sin~! (cos™ (sin ™" (tan -1 ¥)))] = 1, where[] denotes greatest integer function, then complete

set of values of x s :
(a) [tan(sin(cos1)), tan(cos(sin1))] (b) [tan(sin(cos1)), tan(sin(cos(sin1)))]

(¢) [tan(cos(sin 1)), tan(sin(cos(sin1)))] (d) [tan(sin(cos1)),1]
The number of ordered pair(s) (x,y) of real numbers satisfying the equation
14 %%+ 2% sin(cos_1 y)=0is:

(@ o0 () 1 (c) 2 d 3

17. The value of tan"} 1+ tan"} 2+ tan~! 3is :

n 3n 5n
(a) = (b) = (c) 2 (d) 3
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18.

19.

20.

21.

22.

23.

24.

2 .
— X" |is independent of x is :
Fx®

The complete set of values of x for which 2tan! x + cos'l(i
@ (=o0,0] ®) [0,%0) © (~o0,-1 (@[}

The number of ordered pair(s) (x,y) which mflefy ye=tANT ERE W
16(x? + y2) - 48nx + 16my + 31n2 =0, is :

@ 0 ®) 1 © 2 3 _
Domain (D) and range (R) of f(x) = sin”! (cos'1 [x]) where [] denotes the greatest integer
function is

(a) D=[1, 2), R={0} (b) D=[0,1), R={-10,1}

(C) DE[—I, 1), RE{O, ’T—Zt: Tt} (d) DE[_]-, 1); RE{—g: 0) T—ZE}

If2sin~! x+{cos™! x} > % +{sin~! x}, then x : (where {} denotes fractional part function)
2 }

(@) (cos1,1] (b) [sin1,1] (¢) (sin1,1] (d) None of these
Let f(x)=x"+x%-x7 +x®+1 and f(sin"'(sin8))=oa, (a is constant). If
f(tan™! (tan 8)) = A — a, then the value of A s :

(@) 2 (b) 3 () 4 @1

The number of real values of x satisfying the equation 3 sin~! x+nx—n=0is/are :
(@ 0 (b) 1 (© 2 (d 3

Range of f(x) = sin™! x+x2% +4x+1is:

(@) [—g = 2,% + 6] (b) [O,g + 6} (© [—7—; -2, oo) (d) [-3,)

25. The solution set of the inequality (cosec™x)? —2cosec™!x > .g (cosec x—2) is

(=00, @] U[b, ), then (a + b) equals :
@@ o (b) 1 (@ 2 (d) -3

26. Number of solution of the equation 2sin™? (x + 2) = cos™! (x + 3)is :

(@ 0 () 1 (© 2 (d) None of these

g -1— = l t —1(—1—)+ ..... 0 =
27. tan (3)+tan (7)+ an 13

28.

@ ® 7 © 2 @ "
6
If tan~? %+ tan~! % - % cos™! x then xis equal to :
1 2 3
(@) 2 ®) 5 © 5 (d) none of these
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29. The set of value of x, satisfying the equation tan?(sin™! x) > 1is :

(@ (-L,1) _1 LJ
® (5%
1 1 1 1

© [-1, 1]—(-—, _) 11— __,_]
30. The sum of the series cot‘l(g) +cot™! (3;') +cot™} (%9) +......0is equal to :

(a) cot™(2) (®) cot™(3) (©) cot™(-1) (d) cot™ (1)
31. Iijdx - —llnz(cotx) +C

sin x cos x k

(where C is a constant); then the value of k is :
(@ 1 ) 2 © 3 ()] %
32. The number of solutions of sin™! x + sin ™ (1 + x) = cos™* x is/are :

(@ o0 b 1 (© 2 (d) infinite

33. The value of x satisfying the equation
3

sin~! x)3 —(cos™! x)® + (sin”! x) Gsin™! x - cos™! x) =11‘g is:
(a) cosg (b) cos% (c) cosg (d cosl—’t2

34. The complete solution set of the equation

.1 [1-x.
sin~? |1FX _ /2 "x = cot™! (tan2 - x) - sin IJTxlS:

2
2 2
(a) [2 - 132_, IJ (b) [1 - %’ 1] (C) {2 _RT) 0] (d) [_la 1]

o o2
35. Let f(x) = tan"" (_1_’“_:_—_1] then which of the following is correct :

(b) Range of f(x)is (—E, g) -{0}

(a) f(x)has only one integer in its range 4
N L 1§
(c¢) Range of f(x)is (—g,g) -{0} (d) Range of f(x)is [_Z = -{0}
36. Iftan~! L + tan™" % = %cos'1 x then x is equal to :
4
1 2 (© L (d) None of these
(a) '2' (b) 5 5
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37. The set of values of x, satisfying the equation tan?(sin~* x) > 1is :

@ (-11) - (__1_ _1_]
() WA
© [-1,1] -(-L,L) 5 e L]
38. The sum of the series cot'l(%] +cot™! (3—3)+ cot'l(lz—g) - TO— w is equal to
4 8
(a) cot™!(2) ®) cot™(3) (© cot™l(-1) (d) cot™ (1)

4
(@ o ) 1 © 2 (d) infinitely many

40. Number of integral values of A such that the equation cos~! x + cot™! x = A possesses solution
is:

(@ 2 (b) 8 () 5 (d 10

39. The number of real values of x satisfying tan'l( x J+ tan~! [—13—] 3B ie :
1-x X

41. If the equation x3 +bx? +cx+1=0(b <c) has only one real root a.

Then the value of 2tan~} (coseca) + tan~! (2sina sec? q)is :

(a) -’5‘ ®) -n © 3 @
42. Range of the function f(x) = cot"1{=x} + sin "} {x} + cos ™ {x}, where {} denotes fractional
part function
3
@ (5. J » %, d © %4 @ (2.1

43. If 3 < a < 4 then the value of sin~ (sin[a]) + tan"" (tan[a]) + sec™" (sec[a]), where [x] denotes

greatest integer function Jess than or equal to X, is equal to :
(@) 3 () 2rn-9 (¢) 2r-3 (d) 9-2n

44. The number of real solutions of y + y2 =sinxand y +y3 =cos™! cosx is/are
(@ o0 () 1 @ 3 (d) Infinite
45. Range of f(x) = sin“Yx-11+ 2cos”}[x - 2] ([] denotes greatest integer function)

T nn 3n
(@) {-g,o} (®) {5,%} © {4,2} (@ {?21:}
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@ Exercise-2 : One or More than One Answer is/are Correct

1.

£(x) = sin™ (sin x), g (x) = cos™! (cos x), then :

(@) f(x)=gx)ifx e(o,‘-’:) () flx)<g)ifx e(g E_I)

© f)<g() if(n, 57") @ fC>g(ifxe ("'%J
. The solution(s) of the equation cos™ x = tan™" x satisfy

(@) x*= ‘F 1 ®) x2=‘/§2+1>

(©) sin(cos™ x) = % (d) tan(cos™! x) = ‘/32— =

. If the numerical value of tan(cos‘1 (g) +tan” (2)) is ( b) where a, b are two positive integers

and their H.C.E is 1
(a) a+b=23 () a-b=11 (© 3b=a+1 (d) 2a=3b

. A solution of the equation cot™ 2 = cot™! x+cot™1 (10-x)where 1 < x < 9is :

(@ 7 (®) 3 (© 2 (d 5

. Consider the equation sin™ (xz —-6x+ —157)+ cos 1 k= g, then :

(a) the largest value of k for which equation has 2 distinct solution is 1

(b) the equation must have real root ifke (-%, 1)
(c) the equation must have real root if k € (—l, %)

(d) the equation has unique solution if k = -%

. The value of x satisfying the equation

Gsin™! x)% —(cos ™ x)° + Gsin~! x) (cos™ x) (sin™ x—cos™! x) = =
16
can not be equal to :
T 5 £
n cos— = :
(a) cos 5 ®) 4 i) o 8 O cosﬁ

A | Answers| TR

_—_————___\_———'—‘

1.

(a, b, ©) 2.| (a0 3.| (a,b,0) 4. (a,b) 5. (a,b,d) 6. abd ‘
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@ Exercise-3 : Comprehension Type Problems y 4 \‘BA_

Paragraph for Question Nos. 1 to 2
Let cos ™! (4x> —=3x) =a+bcos™! x

1. Ifx e [—%,ﬂ, then sin‘l(sin-g)is -
_rn n X )
(a) 3 (b) 5 (© (d) e
2, Ifx e(l,l], then lim beosy is :
2 y—a

@) ——;- ®) -3 © % @ 3

| Answers | R

[T. @ | 2| 1]
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' iy I
Q Exercise-4 : Matching Type Problems y & m
1.
Column-| Column-ll
n
(A) | 5in-1 4 +2tan”! 1_ (09 5
5
1Y
(B) BEARLI2  cos 1 Y oun-193 Q) 5
13 5 16
n
© [1fA=tan" 23 B tan? 2x—x] ®) :
2 -x W3
then A - B can be equal to
M) |ean-' 1 2tan? 1o (s) n
7 3
(T) T
3
2.
Column-| i Column-ll
P [If f(x)= sin! x ~ and lim f(3x—4x%) P) 3
x—»%
—1-3| 1m SO |then[n =
X—’—z—
([] denotes greatest integer function)
. (1 -1 2x g g
(Q) | If x > 1, then the value ofsm(—z-tan L :E—tan 1 Xj Q) 1
is
| (R) | Number of  values of x satisfying| (R) 2
‘ sin™! x—cos ' x= sin"! (3x-2)
al
' (S) | The value of sin(tan'l 3+tan”! 5) )] 1
|
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3.

©

(D)

A S e 1

If the first term of an arithmetic (P)
progression is 1, its second term is n,
and the sum of the first n terms is 33n

If the equation cos™! x + cot™! x = k (Q)
possess solution, then the largest
integral value of k is

The number of solution of equation | (R)

cos® =|1+sin0| in interval [0, 3x),
is

If the quadratic  equation| (S)
x2-x-a=0 has integral roots
where a € N and 4 < a < 40, then the
number of possible values of a is

e e @ st o -

W

Columnl
3

)

(B)

©

(D)

s ATA N R O
eI YA TgAD
VIS Ay WG S

The value of tan™ ([x]) + tan ™ ([-n] + 1) =
([] denotes greatest integer function)

The number of solutions of the equation
tan x + sec x = 2cos x in the interval [0, 2r] is

The number of roots of the equation
X+ 2tanx = g in the interval [0, 2x] is

The number of solutions of the equation
x3 + x2 + 4x + 2sin x = 0in the interval [0, 2x]

is

(P)

Q)

(R)

(s)

| Answers |

— - |I |

A-Q;
2.A->P;
3.|/A5S;
~'A—>R;

B—>»>S; C-»P; DR
B>Q; Co>R; D->S
B>R; Co>P; D> Q
B->P; C-5Q; DS
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W Exercise-5 : Subjective Type Problems

. . 5 s e o 2 .
1. The complete set of values of x satisfying the inequality sin (sin5) > X" —4x is

(2-yA-2m 2+ /A -2r), then A =

2. Ina AABC;;if (II; 32 & Uyl4 )2 = AR?2, where I denotes incentre ; I, I and I ; denote centres of
the circles escribed to the sides BC,CA and AB respectively and R be the radius of the circum
circle of AABC. Find A.

3. If 2tan™! % ~sin! % =-cos! 22 63 ,then A =

4. If 2tan™! %—sin'l g = —cos'1 9}“ ,then A =

5. If ZZcot [n +2" ¥ 4] km, then find the value of k.

6. Find number of solutions of the equation sin™* (|logZ (cosx) —1|) + cos™ (|3 log&(cosx)-7|)

T .
=—, if x €[0, 4n).
2 [ ]

1 Answers | o R

.| 9 2.| 16 3.| 65 4. 7 5. 1 6.| 4

QaQ

Chapter 26 - Vector & 3Dimensional Geometry
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i Exercise-1 : Single Choice Problems

1. The minimum value ofx2+y2+z2ifax+by+cz =p,is:

2 2 2 2 22
@ ( P ) b —P © a”+b”+c” (d) 0
a+b+c a2 +b2+c2 p2

- —
2. If the angle between the vectors a and b is g and the area of the triangle with adjacent sides

- > - >
equal to a and b is 3, then a- bis equal to :

(a) V3 (b) 243 © 443 (d g
3. A straight line cuts the sides AB, AC and AD of a parallelogram ABCD at points B,,C; and D,

— — ) — — )\‘3 _
respectively. If AB, =\, AB,AD; =1, AD and AC, =7AC, where A;,A, and A3 are
positive real numbers, then :
(a) M,Az and A, are in AP
(©) M,A3 and A, are in HP

- 2 . P e e TR S
Leta =2i+ j-2kand b =i+ j.If cisavectorsuch that a- ¢ =| ¢|,| e~ a|= 2+/2 and the angle

(b) A,A3 and A, are in GP
(d) 7\.1 +7Lz+l3 =0

- - - - o o,
between ax b and ¢ is 30° then | (ax b) x ¢|is equal to :

@ ‘52 ®) g © 2 @ 3

_) A S 2 .
5. If acute angle between the line r =1+ 2j+A(4i -3k) and xy-plane is 6, and acute angle
between the planes x + 2y =0and 2x +y = 0is 6,, then (cos? @, +sin? 0,) equals to :

1 2 3
@ 1 () Z (© 3 (@ ‘_1
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10.

11.

12.

13.

-1fa,b,c,x,y,z are real and a® + b? + ¢? =25, x2 + y? + 2% =36 and ax+ by +¢Z =30, then

a+b+c .
————isequalto:
X+y+z
6 5 3
W < 2 @ 3
(b) 5 (0) 6 2

< Py — - - leb -
- If a and b are non-zero, non-collinear vectors such that| a|= 2, a- b = 1and angle between a

5 B 5> o o
and bis . If ¥ is any vector such that r a =2, b = 8 (r+ 2a-10b)-(ax b) = 43 and

R - - - - -
satisfy to r+2a-10b = A(ax b), then Ais equal to :

(@) % ) 2 © 1 (d) None of these
4
-) -~ ~ ~ ~ ~ .
. Leta =31+2j+4f(;;=2(i+ﬁ)andz=4i+2j+3ﬁ. Sum of the values of ‘ a’ for which the
=» — ™ A
equation x a+ y b+z:=a(xi+ yj+zf()has non-trivial solution is :
(@) -1 ®) 4 © 7 (d) 8
e T T T
aa ab ac
> a4 A 2 . A = SR & e e T T JE QN
.Ifa=i+j+f(,b=i—j+f(,c=i+2j—f(,thenthevalueof b-a b-b b-c|isequalto:
e T T S
ca c¢cb cec
(a 2 ) 4 () 16 (d) 64

- e d g - - oy o g 5
If a and b are two vectors such that|a|=1,|b|=4 ab=2.If ¢ = (2ax b) - 3b, then angle
- —
between b and c is :
a = 2n S5n
z N () = Sn
W5 ® 3 3 @ 2

e

i o i 2 = = 2 => -
If a, b, c are unit vectors, then the value of|a-2b|*+|b-2 ¢ 124 e-2 a|2 does not exceed to:

@ 9 (b) 12 (C) 18 (d) 21

oy — R .
The adjacent side vectors OA and OB of a rectangle OACB are a and b respectively, where O is

- - - —
the origin. If 16| ax b|=3(| a|+|b|)? and 6 be the acute angle between the diagonals OC and
AB then the value of tan(6/2) is :

1 1 1
a) = (b) = (©) == l
(a) 7 5 = @ ]
—— a — " -
The vector AB = 3i + 4k and AC = 51 - 2j + 4fc are the sides of 3 triangle ABC. The length of
the median through A is :

(a) 288 (b) 72 © V33 @ VT8
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=» - ~ - ~ a a
14. If a = 2i + Aj + 3k; b- 3i+ 3j + 5k; Z =M + 2j + 2k are linearly dependent vectors, then the

15.

16.

17.

18.

19.

20.

21.

22,

number of possible values of A is :

(@ o0 (b) 1 © 2 (d) More than 2
i T T S S e
The scalar triple product[a+ b-¢ b+ c-a ¢+ a-b]isequalto:
> > e
(@ o (b) [abc] (c) 2[abe] (d) 4[abc]

5
If & and b are unit vectors then the vector defined as V = (ax b)x (a + b) is collinear to the
vector :
@@ a+b () b-a © 2a-b (d) a+2b
The sine of angle formed by the lateral face ADC and plane of the base ABC of the tetrahedron
ABCD, where A =(3,-2,1); B=(3,1,5);C = (4,0,3)and D =(1,0,0), is :

2 5 343 -2
@ — b)) — () — d —=
V29 J29 V29 V29
Let ;r = xri + y,j + z,f(, r =1,2,3 be three mutually perpendicular unit vectors, then the
X3 X2 X3
valueof [y; ¥, Yys|isequalto:
21 22 23
(@ o (b) =1 () %2 d =4

e - 5 .
Let a, b, ¢ be three non-coplanar vectors and r be any arbitrary vector, then the expression

- - - - - - - - - - - o
(axb)x (rx ¢)+(bx e)x (rx a)+ (ex a) x (rx b) is always equal to :
2> S>> o S5 o -
(@ [abelr (b) 2[abc]r (0 4[abec]r do
E and F are the interior points on the sides BC and CD of a parallelogram ABCD. Let B—E’ =4 E;'
— —
and 6?' =4 E If the line EF meets the diagonal AC inG, then AG = A AC, where Ais equalto:

= b) — () — e
(@ 3 (b) 25 s (@ -
- e T 5y
If a, b are unit vectors and ¢is such that ¢ = ax ¢+ b, then the maximum value of[a b c]is :
1 3
N c) 2 d) =
(@ 1 ) 2 ( (@) =
1 2 3 2 1 4 14 13 x
Consider matrices A=|4 1 2;B=(4 1 -1;C=(12[;D=|11[;X=|y| such that
1 -11 2 2 3 2 14 p

solutions of equation AX =C and BX = D represents two points P(x;, y;,2%; ) and Q(x3, 2,2 )
respectively in three dimensional space. If P'Q' is the reflection of the line PQ in the plane
[1: x+ +2 =9, then the point which does not lie on P'Q" is :

(@ 3,42 () (5,3,4) (© (7,2,3) d (1,5,6)
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23. The value of o for which point M (od + 23 +K), lies in the plane confaining vl i
A(+j+k),B2i+2j+k)and C (3i-R)is : 1
1 ]
(@ 1 ®) 2 (© 3 @ 2

24. Qis the image of point P(1, -2, 3) with respect to the plane x -y +2 =7. The distance of Q from
the origin is :

70 1 [70 35 @ JZS
(@) 3 (b) E ? © \/—; 2

25. a,band a - b are unit vectors. The volume of the parallelopiped, formed with a, band ax bas
coterminous edges is :

1 2 3
(@ 1 (b) 5 © s (d 2
26. A line passing through P(3,7,1) and R(2, 5,7) meet the plane 3x + 2y + 11z —9 = 0 at Q. Then
PQis equal to :
@ 341 by Y4 (o 50 @ 3=/
59 59 59 59

- - - - 5 - - - - - -
27. If a,b and ¢ are three non-zero non-coplanar vectorsand p=a+b-2¢; q=3a-2b+c¢

- - — -
and r = a-4b+ 2 c are three vectors such that the volumes of the parallelopiped formed by
- 2 > - 5 o . . V.
a, b, cand p, q, r as their coterminous edges are V1 and V, respectively. Then 72 isequalto:

1

(@ 10 () 15 (© 20 (d) None of these

28. If the two lines represented by x+ay =b; z + ¢y=d and x=a'y + b'; z=c'y +d be
perpendicular to each other, then the value of aa’ + c¢' is

(@ 1 (b) 2 (© 3 @ 4

- -~ - ~ ~
29. The distance between the line r = 2i - 2j+ 3k + A(i-j + 4k) and the plane : G+ 5j+k)=5
is:

10 10 3 10
(a) o (b) W (c) T @ =

- - - =5 o o - - -
30. If (ax b) x ¢ = ax (bx ¢), where a, band c are any three vectors such that;-l—; “ O,I_;- c» 0
- -
then a and c are :

(a) Inclined at an angle of g (b) Inclined at an angle of &

(c) Perpendicular (d) Paralle]
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31.

32.

33.

34.

35.

36.

37.

38.

= - 5> o .
Let r be position vector of variable point in cartesian plane OXY such that r-(r+ 6j) =7 cuts

*he co-ordinate axes at four distinct points, then the area of the quadrilateral formed by joining
mese punts is :

@ 47 ) 6V7 © 747 @ 87
Iflal]=2,|b|=5and ;- ; =0, then ;x (;g (;x (;x (;x (;x l_;))))) is equal to :
(@) 64a ®) 64D @ ~6im (d) -64b

- -
IfO (origin) is a point inside the triangle PQR such that OP + k, OQ + ky OR = 0, where ky, k,

are constants such that A28 (APQR) _ 4, then the value of k +kj is :
Area (AOQR)
@ 2 (®) 3 (© 4 (d 5

Let PQ and QR be diagonals of adjacent faces of a rectangular box, with its centre at O. If ZQOR,
ZROP and ZPOQ are 6, ¢ and ¥ respectively then the value of ‘cos0 + cos ¢+ cos'¥’is :

(@) -2 ) -3 (© -1 o
- > >
a b c
- 2 oS5 -5
The valueof|a-p b-p c-p|isequalto:
i s e
a-q b-q cq
e e e e T T e 4 e e e e T T
(@ (pxq)[axb bx e cxa] (b) 2(pxq)[axb bx ¢ cx a]
B T e T T e e 2 —>—>\/—>—>—>——>—>—+
(©) 4pxq)[axb bx c cx a] (d (pxq)ylaxb bx ¢ ex a]
s 7 a+b+c

- = -
Ifr=a(mxm)+b(mx ) +c(lxm)and[Imn]=4 find—252*C

r-(1+m+n)

1 1 1 d) 2
(a) v (b) 5 (© (@

- o -
The volume of tetrahedron, for which three co-terminus edges are a, b and c¢, is k units. Then,
- o5 -

the volume of a parallelepiped formed by a-b, b + 2: and 3; - : is :

(a) 6k (b) 7k (c) 30k (d) 42k
The equation of a plane passing through the line of intersection of the planes :
x+2y+z-10=0and3x+y -2 =35 and passing through the origin is :

(@) 5x+32=0 (b) 5x-32=0

(©) 5x+4y+32=0 (d) 5x-4y+32=0
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'39. Find the locus of a point whose distance from x -axis is twice the distance from the point

1,-1,2):
(@ y?+2x-2y-42+6=0 ) x%+2x—-2y-42+6=0
(© x*-2x+2y-4z+6=0 (d) z%2-2x+2y-42+6=0

| Answers|

L. o| 20| 3@ 4/®| 5@ 6/©@| 7@ 8| 9|w|10.|@
11.| (d) | 12.|(d) | 13.{ ()| 14.| () | 15. (d| 16.| b) | 17.|()| 18. ® | 19.| ) | 20.| ®
21.| ) | 22.{(a) | 23./(b)| 24.|(2) | 25./(d)| 26.| (d) | 27.|(b)| 28.|(a)| 29.| (b) | 30.| (@D
31.| (d) | 32.{(d)| 33.|(b)| 34. (c) | 85.((d)| 36.| (a) | 87.|(d)| 38. ®) | 89.| (©
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o

=@

@ _Exercise-2 : One or More than One Answer is/are Correct =

1.

4.

5.

If equation of three lines are :
X Yy 2z2.x y z x-1 2-y 2z-3
Z==2=22=2 -2 45nd = = , then
1 2 32 1 37971 1 0

which of the following statement(s) is/are correct ?

(a) Triangle formed by the line is equilateral

(b) Triangle formed by the lines is isosceles

(c) Equation of the plane containing the linesis x +y =2

343

(d) Area of the triangle formed by the lines is "

- a & a 2 A~ A
JIf a=i+6j+3k; ;=3i+2j+f( and Z=(a+1)i+(B—l)j+f< are linearly dependent

25
vectors and | ¢|=v/6; then the possible value(s) of (o + B) can be :
(@ 1 (b) 2 () 3 (d 4

. Consider the lines :

x-2 y-1_ z+2
"1 7 -5
Ly:x-4=y+3=-2
Then which of the following is/are correct ?
(a) Point of intersection of L, and L, is (1,-6,3)
(b) Equation of plane containing L; and Ly is x + 2y + 32 +2=0

L,

. 113
(©) Acute angle between L, and L is cot ™ [EJ

(d) Equation of plane containing L, andL,isx+2y +22+3=0
Let a,b and & be three unit vectors such that & =b+ (b x &), then the possible value(s) of

|a+b+ &% canbe:
(@ 1 () 4 (©) 16 @9

- ~ a A A
The value(s) of p for which the straight lines r =3i-2j-4k+2 (i-j+pk) and

: =5i- 2} +k+ kz(i + pj + 2k) are coplanar is/are :

@ 2* ;@ gy Etaes +4‘/§§ G 2 "ff‘i (@) =212 ’4‘@

. [fix[(;..j)xi]+jx[(:—f()xj]+ﬁx[(:—i)x ki =0and;=xi+yj+zfc, then :

(@ x+y=1 (b) y+z=—;— () x+z=1 (d) None of these
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7. The value of expression[axb exd ex flis equalto:
e e I T - = =) YL
(a) [abdllce f]-[ab cl(de f] () [abel(f cdl-[abfllecd]
- 3 S T
(© [cdallbefl-[cdblae f] @ [bedlfaefl-[becfllaed]

- - - - . '
8.1f a,b, ¢ and d are the position vectors of the points A,B,C and D respectively in three

. . - =» =¥ =2

dimensional space and satisfy the relation 3a—2b+ ¢—2d =0, then :

(@) A,B,C and D are coplanar

(b) The line joining the points B and D divides the line joining the point A and C in the ratio of
21

(¢) The line joining the points A and C divides the line joining the points Band D in the ratio of
1:1

- - - -
(d) The four vectors a, b, ¢ and d are linearly dependent.
9. If OABC is a tetrahedron with equal edges and P, §, # are unit vectors along bisectors of

—> — —
— 5 5 —5 OA 7> OB > OC r—

OA, OB : 0B, OC :0C, OA respectively and a = ,b , €
— — —_—
|OA | |OB| |oc|
[ab&] 3V3 [at+bb+ee+al 343
@ —=— (b) — =
pagfl 2 (p+qq+F+pl 4
()[a+56+éé+m=3J§ @ [abe] _343
€ [pafl 2 [praa+fi+pl 4

-
10. Let a and & are unit vectors and |b|=4. If the angle between & and & is cos™? (i), and

g—ze:xﬁ,then the value of A can be :
(@) 2 () -3
(© 3 (d -4
11. Consider the lineL;: x =Y —zand thelineLy:2x+y +z-1=0=3x+y + 2z -2, then :

(a) The shortest distance between the two lines is 7

(b) The shortest distance between the two lines is v/2

(c) Plane containing the line L, and parallel to line L; isz - x+1=0

. o o s . < 1
(d) Perpendicular distance of origin from plane containing line L, and parallel to line L, is %
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12.

13.

14.

15.

16.

17.

- . - = - - - - - —»
Let r =sinx(ax b)+cosy (bx ¢)+2(ex a), where a,b and ¢ are three non-coplanar

vectors. Itis given that ?15 perpendicular to ;+ §+ Z The possible value(s) of x% + y % is/are :
5n2
(@) =2 2
(b) 2
2 2
© 35n @ 37n
- - - - - - -» - - Py
If(axb)x(exd)=ha+kb=rc+sd, where a, b are non-collinear and ¢, d are also
non-collinear then :
- = > - - -
(@ h=[bcd] ) k=[a ¢ d]
- = > - -
(¢ r=[abd] (d s=-[abec]
oy

- a a => A ~ ~ ~
Letabe areal number and o =i +2j, p =2i +aj+ 10k, y =12i +20j+ ak be three vectors,

- > -
then o, B and y are linearly independent for :
@ a>0 (b) a<0
() a=0 (d) No value of a

The volume of a right triangular prism ABCA, B,C; is equal to 3. If the position vectors of the
vertices of the base ABC are A(1, 0, 1); B(2 0, 0) and C(0, 1, 0), then the position vectors of the

vertex A; can be :
@ 2,22 ®) (0,2,0)
(C) (O: _2) 2) (d) (O’ —2, 0)

If;=x§+yj'+zﬁ,l_;=y§+zj+xf(,and2=zi+x}+yfc,then2x(gx z)is;

(a) Parallel to (y -2)i+ @ -x)j+(x-y)k

(b) Orthogonalto i+ j+k

(© Onhogonalto(y+z)i+(z+x)j+(x+y)f(,

(d) Orthogonal to xi+ yj+zk

If a line has a vector equau’on,;=2§+63+k(§—33) then which of the following statements

holds good ? )
(a) the line is parallel to 2i + 6j

(b) the line passes through the point 3i +33'
(c) the line passes through the point i+ 93
(d) the line is parallel to xy plane
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18. Let M,N, P and Q be the mid points of the edges AB, CD, AC and BD respectively of the
tetrahedron ABCD. Further, MN is perpendicular to both ABand CD and PQ is perpendicular to
both AC and BD. Then which of the following is/are correct : .

(a) AB=CD (b) BC =DA
(c) AC =BD (d) AN =BN
19. The solution vectors r of the equation xad= j+kand £x j = & + i represent two straight lines
which are :
(a) Intersecting (b) Non coplanar (c) Coplanar (d) Non intersecting

20. Which of the following statement(s) is/are incorrect ?
(a) ThelinesX=4_Y*+6_z+6_ . x-1_y-2_ z-
-3 -1 1  ~2
(b) The planes 3x — 2y — 4z = 3and the plane x —y —z = 3 are orthogonal
(c) The function f(x) = In(e™2 + ¢* ) is monotonic increasing V. x e R

(d) Ifg is the inverse of the function, f(x) =1In (™2 + ¢¥) then g(x) =1In (e* —e2)

4 are orthogonal

21. The lines with vector equations are; 1-; =-3i+6j+A(-4i+3j+2k) and

;; =2+ 7] +p(—4i+ j + k) are such that :
(a) they are coplanar

(b) they do not intersect

(c) they are skew

(d) the angle between them is tan"1(3/7)

| Answers| RS
1 bed | 2| @o | 3l @bo| 4| G | 5] @o | 6] @o

7.l (ab,0 8. (a, ¢ d) 9. (ad) 10.| (c,d) 11.| (a,d) 12.| (b, d)
13.| (b,c,d) | 14.| (a,b,c) | 15. (a,d) | 16./(a,b,c,d)| 17.| (b,c,d) | 18. (a, b, ¢, d)

19.| (b, d) 20.| (a,b) 21.| (b,c,d) g
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&Exerciseﬁ : Comprehension Type Problems / 2 \h

Paragraph for Question Nos. 1 to 3

The vertices of A ABC are A(2, 0, 0), B(0,1,0),C (0, 0, 2). Its orthocentre is H and circumcentre
is S. P is a point equidistant from A, B,C and the origin O.

1. The z-coordinate of H is :

(@) 1 () 172 (© 1/6 (d 1/3
2. The y-coordinate of S is :

(@ 5/6 (b) 1/3 () 1/6 (d 172
3. PAis equal to :

(@ 1 ®) V2 © \E (d)%

Paragraph for Question Nos. 4 to 6

-> > — -
Consider a plane n: r-n = d (where n is not a unit vector). There are two points A(a) and

B(;) lying on the same side of the plane_.

4. If foot of perpendicular from A and B to the plane r are P and Q respectively, then length of PQ
be:

@ [&=28l ) B2y ( Rl B Sen)
|n| In|

5. Reflection of A(;) in the plane = has the position vector :

(a) ;+—2—(d—;-;); (b) ;—L(d—;-;);
@)? (m)>
- 2 - > o - 2 =
() a+ (d+an)n ()] a+——n
()2 (n)?

= -
6. If a plane m is drawn from the point A(a) and another plane n, is drawn from point B(b)
parallel to m, then the distance between the planes n; and =, is :

@ @Bl g @A © (@-bxnl @ Bzl

|n| |n|
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Paragraph for Question Nos. 7 to 9
Consider a plane H: (2i+j-k) =5, a line Ll;; =(31-j+2k)+Ar(21~3j ~%k) and a
point A (3,~4,1). L, is a line passing through A intersecting L, and parallel to plane f1.
7. Equation of L, is :
@ r=0+ni+@-Mj+a-nkireR
®) r=@+Ni-@-20)+0+Wk;reR

=> A ~
© r=C@+Mi-4+30)j+1-Nk;reR
(d) None of the above
8. Plane containing L, and L, is :
(a) parallel to yz-plane (b) parallel to x-axis
(c) parallel to y-axis (d) passing through origin
9. Line L, intersects plane ITat Q and xy-plane at R the volume of tetrahedron OAQR is :
(where ‘O’ is origin) |
14 3 7
0 b) — = d) =
(@ (b) 3 () 7 (@ 3
Paragraph for Question Nos. 10 to 11
Consider three planes :
2x+py +6z=8;x+2y +qz=5and x+y +3z=4

10. Three planes intersect at a point if :
(@ p=2,q#3 () p#2,q#3 (© p#2,q=3
11. Three planes do not have any common point of intersection if :
(@ p=2,q#3 (b) p#2,q#3 (© p#2,q=3

d p=2,q=3

(d p=2,9=3
Paragraph for Question Nos. 12 to 14

- o -

The points A, B and C with position vectors a, b and ¢ respectively lie on a circle centered at
origin O. Let G and E be the centroid of AABC and AACD respectively where D is mid point of
AB. ;

12. IfOE and CD are mutually perpendicular, then which of the following will be necessarily true ?
- - - = 5wy S
(@ |b-al|=|c-a] (b)lb—a|=|b_c|

iy - - . 3y = - S
@ | eal=]n=h| @ |b-al=|c-a|=|B -
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13. If GE and CD are mutually perpendicular, then orthocenter of AABC must lie on :

(a) median through A (b) median through C

(0) angle bisector through A (d) angle bisector through B

14. If[AB AC AB AC 1=A[ AE AG AE x AG], then the value of A is :
(a) -18 (b) 18 () -324 (d 324

Paragraph for Question Nos. 15 to 16

Consider a tetrahedron D —ABC with position vectors if its angular points as
A(L1,1);B(1,23); C{112)

and centre of tetrahedron (g ‘—?; )

15. Shortest distance between the skew lines AB and CD :

1 1 1 1
16. If N be the foot of the perpendicular from point D on the plane face ABC then the position vector
of N are :
(@ (-1,1,2) () (1,-1,2) © 1,1,-2) @ (-L-12

Paragraph for Question Nos. 17 to 18

In a triangle AOB,R and Q are the points on the side OB and AB respectively such that
30R = 2RB and 2AQ = 3QB. Let 0Q and AR intersect at the point P (where O is origin).

17. If the point P divides OQ in the ratio of pu:1, thenp is :
- = © = @ 29
(a) Ta (b) 17 15 9

18. If the ratio of area of quadrilateral PQBR and area of AOPA is % then (8 — ) is (where a and Bare

coprime numbers) :
(@ 1 () 9 © 7 @o

| Answers | B N

9.((d) | 10.| (b)

Lid| 2
18.| (b) | 14.| (d) | 15.{ (b) | 16.| (b) | 17.| (d) | 18, (d)

11.| (c) | 12.| (a)
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W Exercise-4 : Matching Type Problems

1.
L*X Column-! - Y___‘(_:g_lgrgn_-l_l‘__‘_“
| (A | Lines X-1_y+2 3 and (P) | Intersecting
5 - 3 1
> A N A A o
: r=& -)+k)+t@ +)+Kk)are
((®) fines X+3 Y3 _z+3 ., (Q) | Perpendicular
] 7 <
{ |
‘ X-y+25-4=0=2x+y-3z+5are
' (C) |Lines(x=t-3 y=-2r+1, 5 =-3 -2)and (R) | Parallel
| r=0+1)0 +(2+3)] + (~t -9kare
)| fines T = + 3]~y 4t 2 =] -K)and (5) Skew
| &
{ r=(-{'—2j+5£)+s[i—2j+zﬁ‘)are
(T) | Coincident
2.
| R Column-l_ Column-i
" - - — ®)
GV If a, b and c are three mutually perpendicular vectors -12
- - -
i where| a|=|b|=2 | ¢|=1, then
: [ =5 2 5 - -
] |[axb bxc cxalis
®) |If ; and _l; are two unit vectors inclined at g, then ) 0
! - - - bd - .
’ '16[a b +(axb) blis
j ©) |If g and : are orthogonal unit vectors and ; X Z = ; (R) 16
? N e i e e T
; then[a+ b+ ¢ a+b b+clis
‘ N e e e -2 > s
(D) | Iff x y al =[xy bl=[a b ¢] =0, each vector being a (s) 1
| e
| non-zero vector, then[x y clis
|
| (T) 4
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3'
» Column:| Columnl |
(A) | The number of real roots of equation| (P) 2
2% + 3% + 4% —9* =0is A, then A? + 7 Is divisible by
(B) | Let ABC be a triangle whose centroid is G, orthocenter| (Q) 3
is H and circumcentre is the origin ‘O’. If D is any point
in the plane of the triangle such that not three of]
o, A B, C and D are collinear satisfying the relation
—_— - —) —
AD + BD + CH + 3HG = AHD, then A + 4is divisible by
© [1fa (adj A) [l(;) 1%:] then 5| A| - 2is divisible by (R) 4
- - -
(D) a, b, c are three unit vector such that a + b J_ 2ic; (5) ¢
then | 6 a-8 b | is divisible by
(T) 10
e ‘_ \.

SN | Answers |

Rt e ..}_-&.._.o.«

1.[A-Q,

S;B>R;CoP,Q;D>P

2.,A->R;B>P;CoS5;D->Q

3.A->P,R;B>P,QS;C>P,QR,S;D>P, T
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W Exercise-5 : Subjective Type Problems

1. A straight line L intersects perpendicularly both the lines :
i2=y+6=z—34andx+6=y—7 =z—7’
2 3 -10 4 -3 -2

then the square of perpendicular distance of origin from L is '

2. Ifa,band éare non-coplanar unit vectors such that[ab&] =[bx & &xa ax b), then find the
projection of b + &on ax b.

3. Let OA, OB, OC be coterminous edges of a cuboid. If I, m, n be the shortest distanc'es between the
sides OA,OB,OC and their respective skew body diagonals to them, xespeetiiesy ticn iyl

1.1 1
P me R
-y
OA* O0B? 0c?
—_— > —

=y
4. Let OABC be a tetrahedron whose edges are of unit length. If OA =a, OB =b and d

— - - - - . .
OC =a(a+b)+p(ax b), then (af)? = £ where p and q are relatively prime to each other.

Find the value of [zi} where [] denotes greatest integer function.
P

- o
5.Let v, be a fixed vector and v, =[(1)] Then for n20 a sequence is defined

- > (1Yo 1™ - . g
Vn+1=vn+(5) [? Ol:l vothenlnmv,,:[a].Fde.

n—owo B

n
6. If A is the matrix [1 “3], then A—%A2+%A3 ...... +(_%) A™ L 00:3[1 a]_

-1 1 13lb 1
a
Find |- |
in > )
1 1
7. A sequence of 2x 2 matrices {M} is defined as follows M n = (2n +1)! (2n +2)!

—_—

koo (2k+2)1 & (2K +1)!

- (2n+2)! & (2n+1)!

then lim det. (M) = A—e~}.Find A.

n—oo
- = - - -
8.Llet|a|=1|b|=1and| a+b|=+/3. If ¢ be a vector such that Z=Z+23_3(;x;) and

- - -
p=|(axb)x ¢, then find [p2]. (where [] Tepresents greatest integer function).
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- - o - - - - - 2 -
9. Let r =(ax b)sinx + (b x ¢)cosy + 2(¢ x a), where a, b, ¢ are non-zero and non-coplanar

= =2 G S . 4 9 2
vectors. If r is orthogonal to a + b + ¢, then find the minimum value of — (x“+y*).
T

10. The plane denoted by []; : 4x + 7y + 4z + 81 = Qis rotated through a right angle about its line
of intersection with the plane [T, : 5x + 3y + 10z = 25. If the plane in its new position be
denoted by[], and the distance of this plane from the origin is /53 k where k e N, then find k.

11. ABCD is a regular tetrahedron, A is the origin and B lies on x-axis. ABC lies in the xy-plane

—
| AB |= 2 Under these conditions, the number of possible tetrahedrons is :
- - - -
12. A, B, C, D are four points in the space and satisfy| AB|=3,| BC|=7,|CD|=11and | DA |=9.

- -
Then find the value of AC - BD.

13. Let OABC be a regular tetrahedron of edge length unity. Its volume be V and 6V = ,/p / ¢ where
p and q are relatively prime. The find the value of (p + q) :

= = - - - - - e
14. If a and b are non zero, non collinear vectors and a, =Aa +3b;b; =2a +1b;¢; =a +b.

Find the sum of all possible real values of A so that points A;, B, C; whose position vectors are

- 5 - .
a,, by, ¢, respectively are collinear is equal to .

15. Let P and Q are two points on curve y =log; (x—%)+ log, V4x% —4x+1 and P is also on
2
x2 4+ yz =10. Q lies inside the given circle such that its abscissa is integer. Find the smallest

— -
possible value of OP - OQ where ‘O’ being origin.

-
16. In above problem find the largest possible value of | PQ |.
17.Ifa, b,c,l,m,n e R—{0} suchthatal+ bm+cn =0,bl+cm+an =0,cl+am + bn = 0. Ifa, b, c

are distinct and f(x) = ax® + bx? + cx + 2. Find fQ):
- - =bl A T T e
18. Let u and v are unit vectors and o is vector such thatp x v + p = @and @ x u = v. The find

- 2>
the value of [p v «].

| Answers| AR -

3. 2 4. s 5. 2 6. 3 7. 1
10.] 4 1. 8 | 12, o© 18.] 0 4. 2

17.] 2 18.| 1 |

Qa0
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