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MULTIPLE CHOICE QUESTIONS
SUBJECT : MATHEMATICS
Duration : Two Hours Maximum Marks : 100

[ Q.1 to 60 carry one mark each ]

o _ _ 3n 9,.,9,..9 1
1. 1f sintx+ sin Lty + sin 1Z=7 , then the value of *Y *t2 ~ %%y 9,9 is equal to
A. 0O B. 1 C.2 D. 3

2. Let p, q, r be the sides opposite to the angles P, ®sfectively in a triangle PQR. (£ sinPsinQ= pg
then the triangle is
A. equilateral B. acute angled but not equilateral
C. obtuse angled D. right angled

3. Let p, g, r be the sides opposite to the angleQP,R respectively in a triangle PQR. Then

. (P-0Q+ R
2prsm(+j equals

A. p? +f + 12 B. p? + 12 - ¢2 C. ¢+ r?-p? D. pP? + ¢ - 1?
4. Let P (2, -3), Q (=2, 1) be the vertices of the triangle PQR. If the centroid of APQR lies on the line
2x + 3y = 1, then the locus of R is

A.2x+3y =9 B.2x -3y =9 C.3+2y=5 D.3x -2y =5
5 lim n 1
" x—>0V1+x -1
A. does not exist B. equal@ge(nz) C. equals 1 D. lies between 10 and 11

6. If f is a real-valued differentiable function such thék)f' (x) < 0 for all real x, then
A. f (X) must be an increasing function
B. f (X) must be a decreasing function
C. |f (x)] must be an increasing function
D. [f (X)] must be a decreasing function
7. Rolle’s theorem is applicable in the interval [-2, 2] for the function

A. f(x)=x3 B. f (x) = 4% C.f(x)=2¢+3 D. f (x) =n |x]
2 1
8. The solution of25d—2y—10d—y+y: Q y(0=1 y(1l= 25is
ax dx
X
Ay = &+ gdx B.y=(1+x&  C.y=(+x)e5 D. y=(l+x)e 5
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9.

Let P be the midpoint of a chord joining the veméxhe parabola%= 8x to another point on it. Then the
locus of P is
2 y2

2

X +y?=1 D. X +T=1

A. y2 = 2x B. V¥ = 4x C.T

2

10 .The line x = 2y intersects the eIIist2-+y2 =1 at the points P and Q. The equation of the circle with

11.

12.

13.

14.

15.

16.

17.

PQ as diameter is

1 5
A. X2+y2=5 B. x2+y2=1 C.x24+y2=2 D. x2+y2=5

2 2
The eccentric angle in the first quadrant of a pomthe eIIipse);—0+y? = lat a distance 3 units from

the centre of the ellipse is

B. = c. = D. =
-2 .3 =

The transverse axis of a hyperbola is along the x-axigatehgth is 2a. The vertex of the hyperbola bisects
the line segment joining the centre and the focus. The iequatt the hyperbola is

A. 6x2 — y2 = 32 B. x2 -3y2 = 3& C. X2 - 6y2 = 3& D. 32 -y2=3&

A point moves in such a way that the difference of its distance from two points (8,0) and (-8,0) always
remains 4. Then the locus of the point is

A. a circle B. a parabola C. an ellipse D. a hyperbola

The number of integer values of m, for which the x-dimate of the point of intersection of the lines
3x+4y =9andy = mx + 1 is also an integer, is

A. 0 B. 2 C. 4 D. 1
If a straight line passes through the poinf) and the portion of the line intercepted between thes &

A.

ola

Xy
divided equally at that point, the‘&T+E is

A. 0 B. 1 C. 2 D. 4

- - - -, 2 .
The maximum value of |z| when the complex number gfiegtithe conditio Z+; is
AJE BJ§+J§ Cﬁ+1 D. ﬁ_l

3 .J3

50
If [E+ '7J = 325(X +iy), where x and y are real, then the ordered pair (x,y) is

143
A. (=3, 0) B. (0, 3) C.(0,-3) D. [ET]
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18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

if 221 i purely imaginary, then

z+1
1
A. IZI=5 B. Izl=1 C.lzl=2 D. |z|=3
There are 100 students in a class. In an examination, Béroffailed in Mathematics, 45 failed in Physics,

40 failed in Biology and 32 failed in exactly two of ttteee subjects. Only one student passed in all the
subjects. Then the number of students failing in all theetlsubjects.

A. is 12 B.is4
C.is2 D. cannot be determined from the given information
A vehicle registration number consists of 2 lettédrEmmlish alphabet followed by 4 digits, where thestfir

digit is not zero. Then the total number of vehicleshwdistinct registration numbers is

A. 262 x 10 B. 26p, , 10 p, C. 6p, x9x10 p, D. 26% x 9x 10°
The number of words that can be written using all therewf the word 'IRRATIONAL' is
10! 10! 10!
A. W B. )2 C.a D. 10!
Four speakers will address a meeting where speaker Qwalysalkspeak after speaker P. Then the number
of ways in which the order of speakers can be prepared is
A. 256 B. 128 C. 24 D. 12
The number of diagonals in a regular polygon of dides is
A. 4950 B. 4850 C. 4750 D. 4650
Let the coefficients of powers of x in th89234 and 4" terms in the expansion of (1 +x)where n is

a positive integer, be in arithmetic progression. Therstime of the coefficients of odd powers of x in the
expansion is

A. 32 B. 64 C. 128 D. 256

Letf(x) =ax?+ bx+ ¢ X = pX + gx+ rsuch thatf(1) =g(D, f(2=g(2 and (3 -g(3 = 2. Thenf(4)-g(4)
is

A 4 B. 5 C. 6 D. 7
The sum 1 x11+2x 2!+ ... + 50 x 50! equals
A. 51! B. 51'-1 C.51'+1 D. 2 x51!

Six numbers are in A.P. such that their sum is 3.fifdteterm is 4 times the third term. Then the fifthnte
is

A. —15 B. -3 C.9 D. -4
Th f the infinit 'eJeerE+]'—3+—]'35+—]'3‘57 +eee | t

e sum o e Infinite serli 3736 369 36912 IS equal to
A. V2 B. V3 cC. 2 D.
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29. The equations®¢+x +a=0 and X+ ax+ 1 =0 have a common real root

A. for no value of a B. for exactly one value of a

C. for exactly two values of a D. for exactly three values of a
30. If 64, 27, 36 are the'P Q" and R terms of a G.P., then P + 2Q is equal to

A. R B. 2R C. 3R D. 4R

31. The equationy? +4x + 4y + k = 0 represents a parabola whose latus rectum is

Al B. 2 C.3 D. 4

32. If the circlesx? + y? + 2x + 2ky + 6= 0 and x* + y? + 2ky + k = 0 intersect orthogonally, then k is equal to

A. 2 or —E B. -2 or —E C. 20rE D. 2 orE
2 2 2 2
33. If four distinct points (2k, 3k), (2, 0), (0, 30, 0) lie on a circle, then
A. k<O B. 0<k<1 C. k=1 D. k>1
34. The line joining A(b cos,, b sina) and B(a co$, a sinp), where a:b, is produced to the point M(x, y)

p B

o+ oL+
so that AM: MB=b:a. ThenXCOST+y SmT

A. 0 B. 1 C.-1 D. &+b?

2
35. Let the foci of the eIIipsexg—+y2 =1 subtend a right angle at a point P. Then the locuB =

A x2+y?=1 B. x2+y?=2 C. %+y?=4 D. ¥+y?=8
: : : dy x+y+1
36. The general solution of the differential equaﬂagfm is
A. log Bx+3y+ 2 X+ §=c B. log Bx+3y+ 22X+ g =c
C. log Bx+3y+2FX- g =c D. log Bx+3y+2X- G =c

1+ sin2x + co2x
SiNX 4+ COX

/2
37. The value of the integraj. 6 ( )dx is equal to

A. 16 B. 8 C. 4 D. 1

19

2 1
38. The value of the integra.u’.2

— X i [t
0 1+ (tanx)'%* IS equat o

Al B. C.

NI

T T
6 8
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41.

d
39. The integrating factor of the differential equati@dogexd—i+y: 2log X is given by
1
A X3 B. logy(logx) C. logx D. (log,x)?
40. Number of solutions of the equatidanx + sex=2 cos x< Q7 i
A. 0O B. 1 C. 2 D. 3
The value of the integral
K
4
SiNX + COX dx
3rsin2x oXis equal to
0
L oge 2 1
A. log,2 B. logg3 C. 2 00e D. Zloge3

42.

43.

44,

45.

46.

(-1, dy
LetY=| x4 Snx+10ge(2+X), x> —1 Then atx = 0, 5 equals

Al B. 0 C.-1 D. -2

Maximum value of the functiof(x) = %+% on the intervall, 6] is

9 13 17
Al B. 8 @. I D. 5
T 3n d 1 COSX 1 ;
For 2 <X<H5 5 the value of — ax {ta 1+smx} is equal to
1 1 sinx
A. > B. 5 C. 1 D. (1+sinx)2
2
The value of the integraj(1+ 23inx)e|x| dx is equal to
-2
A. 0 B. &2_1 C. 2(e?-1) D. 1
If (a+\/ﬁ) and(a—\/ﬁ) are the roots of the equati?® + px+ g= 0 Wherea, B, p and q are real, then

the roots of the equatio(p2 - 4q)( P2 x2 + 4p>§ —16g= Oare

EEmg) e

< L%*igj and (%‘%] D. (Va +4B)and (Va - JB)
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47.

48.

49.

50.

51.

52.

53.

WBJEE 2012 Mathematics

The number of solutions of the equatlogz(x2 +2x—1) =1is
A. 0 B. 1 C.2 . 3
Th f the serigsr £ C, + 1" c i I t

e sum of the serle&i Cl+§ C2+""+n_+1 C, s equal to

n_
A 2Mi-1 B g2"-1 c 2M+1 S 2"+1
n+1 2n n+1 2n
e 0]
1+2+..... +(r—
The value ofz i (r=9 is equal to
r=2
e 3e
A. e B. 2e Ci 7
1 21 T
fP=|; 3 4 Q= PP | then the value of the determinant of Q is equal to
A. 2 B. -2 C. 1 .0
The remainder obtained whéh+ 2! +... + 93 is divided by 15 is
A. 14 B. 3 C.1 . 0
-1
If P, Q, R are angles of triangle PQR, then takies of [COSR is equal to
cosQ
1

A. -1 B. 0 C. > 1
The number of real values af for which the system of equations

X+3y+ 52 =ax

5X+y+3X=ay

X+5+z=az
has infinite number of solutions is
A1l B. 2 C. 4 . 6

54.

The total number of injections (one-one into mappings) {lal, &, &, 34} to{by, ba, b3, by, b5, by, by}

IS
A. 400 B. 420 C. 800
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r
55. Let (1+x)10 = Zc x" and (1+x)" Zd X gf P= ZC’Zr and Q= Zd2r+1 thenQ is equal to
=0 r=0 r=0 r=0

A 4 B. 8 C. 16 D. 32

56. Two decks of playing cards are well shuffled ancc@@ls are randomly distributed to a player. Then the
probability that the player gets all distinct cards is

52¢. ;104 52c_ /104
A. 52c,. 1 104c, B. 2x¥Cyg/ Cog

1 104 2 104

57. An urn contains 8 red and 5 white balls. Threesbalé drawn at random. Then the probability that balls
of both colours are drawn is

40 70 3 10
143 B. 173 C. 13 D. 13

58. Two coins are available, one fair and the otherheaded. Choose a coin and toss it once ; assume that

A.

the unbiased coin is chosen with probabi%tyGiven that the outcome is head, the probability tiatwo-
headed coin was chosen is

3 2
N B. £ C.

2
= D.7

uglk

59. Let R be the set of real numbers and the functio®— R andg: R— R be definedf(x) = X2 +2x -3
and g(x) = x+1. Then the value of x for which(g(x)) = g(f(x)) is

A. -1 B. 0 C. 1 D. 2

60. If a, b, c are in arithmetic progression, then thets of the equatiogy? _ 2px+ c= 0 are

A 1l andE B. 1 and — C. -1 and _£ D. -2 and—i
a a a 2a

[ Q.61 to 80 carry two marks each ]

2
d
61. Let y be the solution of the differential equatboax S satisfying y(1) = 1. Then y satisfies
dx 1-ylogx
A y=xY1 B. y=xY C.y=xYt D. y=xY*2
62. The area of the region, bounded by the cupvessin ™! x + X(1-x) andy = sin~tx - X(1-x) in the first
quadrant, is
Al B L C L D L
. -5 -3 2
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65.

66.

67.

68.

69.

70.

71.

72.
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- 5 .
The value of the mtegr%i [|x =3 +]1-x|]dx is equal to
1
A. 4 B. 8 C. 12 D. 16
If f(x) and g(x) are twice differentiable functions (0, 3) satisfying 'f(x) = g"'(x), (1) =4, d(1) =6,
f(2) = 3, g(2) =9, then f(1) — g(1) is
A. 4 B. 4 C.0 D. -2
1
Let [x] denote the greatest integer less than orlequa then the value of the integr@l  (|x| - 2[x])dx
-1
is equal to
A. 3 B. 2 C.-2 D. -3
: . . -2 .
The points representing the complex number z focfwhr{z 2] =% lie on
z+
A. a circle B. a straight line C. anellipse D. a parabola
Let a, b, c, p, g, r be positive real numbers shel &, b, ¢ are in G.P. an@ a b1 = ¢. Then
A.p, g, rarein GP. B. p,q,rareinA.P. C.p,qearHP. D. g, & r?areinA.P.
Let § be the sum of an infinite G.P. series whose first tarknand common ratio If(k_l (k > 0). Then
+
© k
D" .
the value of is equal to
D5 isea
k=1
A. loge 4 B. loge2-1 C. 1-loge2 D. 1-loge 4
The quadratic equatioan2 —(a3 + 8a— 1) x+ & — 4a= 0 possesses roots of opposite sign. Then
A.a<o0 B.O<a<4 C.Ka<8 D. a> 8
If Ioge(x2 —16) < loge(4x — 1)), then
A. 4<x<5 B.x<4o0orx>4 C.-1<x<5 D.x<-lorx>5
The coefficient of ¥ in the expansion of + (1+ X)+...+(1+ x)20 is
A. 18c, B. 2%C,, c.?lc,, D. 2C,,
The system of linear equations
AX+y+z=3
X-y-2z=6
—X+y+z=pu
has
A. Infinite number of solutions fok # —1 and all p
B. Infinite number of solutions fok = -1 and p = 3
C. No solution ford = -1
D. Unique solution folk = -1 and p = 3
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73.

74.

75.

76.

77.

78.

79.

80.

Let A and B be two events with F{A= 0.3, P(B) = 0.4 and P(A BC) = 0.5. Then P(B\AU BC) is
equal to

A = B = C = D 2
- © 3 > -3
Let p, g, r be the altitudes of a triangle withaaB and perimeter 2t. Then the value—lo#ijt—1 is
p q r
Tt "s C 2t Tt

Let G and G, denote the centres of the circlesx y? = 4 and (x — 2)% + y? = 1 respectively and let
P and Q be their points of intersection. Then the aoédsangles GPQ and GPQ are in the ratio

A.3:1 B.5:1 C.7:1 D.9:1

A straight line through the point of intersectarthe lines x + 2y = 4 and 2x + y = 4 meets therdomtes
axes at A and B. The locus of the midpoint of AB is

A. 3(x +y) = 2xy B. 2(x +y) = 3xy C. 2x +y) =xy D. *y=3xy

Let P and Q be the points on the parab8la ¥x so that the line segment PQ subtends right atglee
vertex. If PQ intersects the axis of the parabola athBp the distance of the vertex from R is
Al B. 2 C. 4 D. 6

The incentre of an equilateral triangle is (1atdl the equation of the one side is 3x + 4y + 3 Fh&n
the equation of the circumcircle of the triangle is

A. x2+y2—2x—2y—2=0 B. x2+y2—2x—2y—14:0
C. x2+y2_2x—2y+2=0 D. x2+y2_2x-2y+14= 0
1
\yn
The value of |im (n!) is
n—ow N
Al B i C = D =
' ' \eA " 2e e
The area of the region bounded by the curvesxy, y :l, X=2is
X
1 15
A. 4-loge 2 B. Z+|09e2 C. 3-loge 2 D. Z—Iogez
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SUBJECT : MATHEMATICS KEY ANSWERS
WITH EXPLANATIONS

Iy + sin‘1y+ simlz=3 L

1. Givensin~ 5

sinlx = simly = simlz= %
xX=y=z=1

1

x9.y9.29

=1+1+1-71=3-1=2

X9+y9+29—

Ans. C.
2. r2.sinP.sinQ= pq

2, P 9 _

>or2r =P

r2 = 4R?

r = 2R

side = 2 x circumradius = diameter
So, triangle is right angled triangle.

Ans. D.
3. Given P + Q + R = 180°
P+ R=180-Q

sin(%) = si90°-Q) = cosQ

Now 2prcosQ

02 112 _ g2

- _p2 412 g2

= 2pr

Ans. B.
4. Let R = (h, k)

Centroid =(2_§+h, 1_?; k) = (g %)
h k-2
2§+3'T_1
2h _
?+k—2—1
2h+3k=9
Required locus2x + 3y = 9
Ans. A.
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X_1
lim — ==
S x—>0v1+x -1
_ (nx —1)( 1+ X +:I)
= |im
X—0 1+x-1
X _
= limZ 1. (\/1+x +1)
x>0 X

= (logym)x2 = log, 72
Ans. B.
6. Givenf(x).f'(x)<0 WX eR
and f(x) is differentiable
f(x) is continuous function and f(x) and(x) are opposite of sign
either f(x) > 0 or f(x) <0 but

It can not cut the x-axis

- When f(x) > 0 thenf’(x)<0 \‘\

.. f(x) is decresing function | |

When f(x) <0 then f'(x)>0

- f(x) is increasing function /‘/—
. We can say thalf(x) is decreasing function.

Ans. D.
7. Check the options individually. Take option (k) = 4x

4

Now, Rolle’s theorem is applicable.

Ans. B.

8. Let y=eMX
dy — mx
& = me
d2y — m2gmx
dx?

25m2e™X — 10me™ + éX = 0
25m2 —10m+ 1= 0
(5m-12 =0
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10.

gl
gl

1
. . =X
General solution isy = (A +Bx)e5

y (0) =1
1=Al1l= A=1

P (2114

M(h, h)

0
(0, 0)
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-3

equation of circle PQ as diameter (is- ﬁ)(x + ﬁ) + (y - iJ(y + %

V2

x2—2+y2—%:0

2 2 _

+yc=
Ans. D.

X

N o

11. Let the pt on the first quadra(u/ﬁcose J8 sirﬁ)
distance from the centre = 3
. 10cos” 0 + 8sirf 0 = 9
= 8+2c0s°0 =9

1 1 :
= 0 0=== Co® = +—— [ pt lie on Ist quadrant]
2 J2
=L
4
Ans. B.

2 2
12. Let the hyperbolax——y— =1
aZ b2

Length of the transverse axis = 2a
vertex = (a, 0)

focus (ae, 0) (% O):(a, 0
centre = (0, 0) %e:a
= e=2
e =4
2
= 1+b—=4 — b2 =3a?
a2
2 2
PR y
Equation :—5-—=5=1
q a2 3a?
Ans. D.

13. The distance between (8, 0) and (-8, 0) = 16 > 4.

According to the defination of hyperbola the locus is aehypla.

Ans. D.
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14. mel

.)3/X:+n?>¥f1 = X+ 4mx+)=9

= (3+4m)x=5

_5 .

3+4m

5 3+4m=-5 -1 1 5whenme]
m can take only two values

= X= |

m = -1, — 2.
Ans. B.

15. Let the equation of the Iin§+%=1

Its passes througlfo, B)

a B
§+T)_1
(o, B) is the mid points of (a, 0) and (0, b)
a b

O(.=§ andﬁzi
= a=2a, b=2p
X y

: i - Y _ X, Y_
. Equation of the IIn%+2B =1= 0°+B =2
Ans. C.
16. z+2=2
z
2 2
Now, Z+ES|Z|+E
2

= |zhk=22

Iz 17

= |zP-2|z|+ 2> 0

= |zP-2|z]+ 1< 3

= (14-9%<3

= —J3<(12-)<+/3

= 1-4/3<|4<1+/3 = 1-4/3

|Z>0
Ans. C.
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2
= i0w0=x+iy = x+iy =i 2xw 2= x +ly =-w 2= X+iY=%+§
Ans. D.
18. 21 ik, keR, k#0
z+1
2z ik+1, .
B Rl P by comp.-div.
_1+ik
S 1-1ik
2= L+ ik| _ V1+k2 1
|1—|k| ll_i_ k2
Ans. B.
19. n(M) = 50 = No. of failed in maths.
n(P) = 45
n (B) = 40

n(MAP)+ N MNB)+ (PN B-31{ M) A B=32
We have to findn(MNPN B)
Total no of student = 100

n(MUPU B) = 99
= n(M)+n(P)+ (B-{(MIB+ f M1 B+ t P B+ 6 M P B=99

50+ 45+ 40-{ 32+ 3(MNPNB)} + (MNPN B = 99

-
= 135- 32- H(MNPNB)= 99
= 2n(MNPNB)= 4

-

n(M NPN B) =2
Ans. C.
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20. 1 2 3 4 5 6
two alphabet we can choose22@ays.
and 1st number we can choose 9 ways.
next 3 numbers we can choose® Iays.

Ans. D.
21. | - 2
R-2
A -2
T-1
N -1
O-1
L-1
Number of words '3
(2!)
Ans. A.
22. Required number of ways is which the order of speakers eaprdpared
4!
S
24
2
= 12 [Taking speakers P & Q as identical]
Ans. D.
23. No. of diagonals in a regular polygon
~100¢, _100
_ 100x 99 100

=50 x 99 - 100
= 4950 - 100
= 4850
Ans. B.
24. "C;, "C,, "Cg5 are in AP.

| M (-2
-2 6

n

n2 -3n+ 2
_
6

or,n-1= 1
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0r,6n—6:n2—3n+2+6
o, -9 + 14 =0
n =7, n =2 not acceptable.

on  of

_ & _ &£ 56 _
sum= 5 =5 =2°=64

Ans. B.
25. f(x) = a€ + bx + ¢, g(xX) = pXx + Oqx + r

Now f(1) = gl)= a+b+c=p+qg+ =

f2) =g(2)=>4a +2b+c=4p + 29 + &

= [3(a-b)+(b- =0 ..c........
[using (1)]
f3) - gB3) =2

=9 @ -p) +3b-q + (-1 =2

= 8a-p +2b-q =2
> 4@-p +b-q =1
= (a-p) =1 (using (2)

[using (1)]

(a-b)+(b-g+(c H=0

4a—b)+2(b-g+(c h=0

Now, f(4) — g(4) = 16(a — p) + 4b — q) + (c — 1)
=15 (a - p) + 3(b - g

= 15.(1) + 3(=3)

=15-9
=6
Ans. C.
26. 1 x 11 + 2 x 21 + 3 x 3! + ...
=@m+ 1) -1
1 x1l+2x 2+ ...+ 50 x 50!
= 51! -1
Ans. B.

27. Six numbers are in A.P.

a—-5d,a-3d a-da+d a+ 3d, a + 5d

6a = 3

1
L a==
2

1
2

= _5d= 4(1—d)
2

+ n x n!
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l—5d =2-4d
2
d= -3
2
Fifth term = a + 3d
:l+3(_§j
2 2
1.9
2 2
_8
2
=4
Ans. D.
n(n-1
28. (1+x)" =1+ nx+%x2+....
. 1
comparing,nx = 3
nx(nx-x) 1 3
2 36
A
3\s ) L1
? 3 2
l—x=1
3
2
X=——=
3
3)-3
n — — = -
3 3
1
n=—-—
2
1
: [1—3j 2
3
1
1) 2
== © =43
37
Ans. B.
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29.

30.

Let o be the common root

OLZ-BL +a=0

oc2 +@ +1=0

(-)

~o(l-a)+a-1=0

(1-a)(a-1=0
Either a = 1
o,a =1
Put oo = 1 in the 1st equation

l1+1+a=20

a=-2

Put a =1

24+ x+1=0

X2 +x+1=0

They have no real common root.

Put a = - 2

X +x-2=0&x2-2x+1=0 o, x=1
they have a one real common root.

Ans. B.

Let A be the 1st term & r be the c.r.
A.rP-1 =64 =25
Ara-1=27=3
A.rR-1=136=2

p-1+29-2 3R-3

6 6
p+ 29 = 3R
Ans. C.
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31.

32.

33.

y2+4y:—4x—k

y2 + 4y + 4= —4x+ 4-k

(y+2)? = —dx- (k-4 = —4[X+k:14}

Y2 = _4AX
L.R. = 4A = 4 unit.
Ans. D.

Apply, 2(9192 + faf2)=C1+Co

2(1x 0+k-k)=6+k
2k? = 6+k

o, 2k?-k-6=0

or, 2k?-4k+ k- 6= 0

o, 2k(k-2)+3k-2=0

o, (k—-2)(2k+3=0

(o2 -3

Ans. A.

Equation of circle is(x—2)(x-0)+(y-0(y—-3=0

x2—2x+y2—3y=0
x2+y2—2x—3y=0

0,3) k"

4k2 +9Kk2 — 4k — %K = 0

13k? = 1%
k=01

k=1

Ans. C.
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abcos3 — abcos
b-a

ab
b-a

- a—b[z-sina-‘_psina_ﬁ}
b-a 2 2

34, X=

= (cosB — cos)

_ absinf — absino
- b-a

- _ab 2-cosa+B~ sinﬁ_a
b-a 2 2

+B +B

o . o
xcosT+y smT:O

Ans. A.

3 X Y g
9

1 P(x,y)
a=3b=1
2 / 90°
2.0 _, 1. 8 (—2\2,0)| S\2,0
a? 9 9
e:2_'\/E
3
ae= 22
y-0 o y-0 _
Xx+2J2 x-242
>
x2—8
y2——x2+8
x2+y2 =8
Ans. D.
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36.

dy  x+y+1
dx  2(x+y)+1

Let x +y =2

1+ﬂ:E
dx dx

dy dz

dx dx

E—l— z+1
dx 2z+1

dz_ z+1

— = +1
dx 2z+1

_ Z+1+2z+1
B 2z+1

32+ 2
2z+1

2z+1
3z+1

(o] dz = dx

=

32+§

or 2dz=J‘dx+c
3z+1

5 p32+2-1

2dz: X+ C

o 3|52

2 1 17d(3z+2)
o, —z—-=-=|——~=x+c¢

37 3 3) 3242

2 1

—z—=log|3z+2 =
or, 3Z 9ogl z+2 = x + ¢

2 1
or, §(x+y)—§log|3x+3y+a:x+c
or, 6x+6y—logx+ ¥+ 2= X+c'

or, 3x-6y+loglx+ 3+ 2=c
Ans. D.
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(sinx + cosx)2 +( cog+ sir)( cos— sk

37. .
(cosx + sinx)

0a ——— N3

[(cosx + sinx) +( cox - sim)]dx

| 1l
w 0a =N
=
x
[IERNIE]

I
)
1
%2}
>
N|a
I
0,
oT?,

I

N
1

T
N -
| |

= 2 1 =1
2
Ans. D.
L
‘ 1
38. I= j—dlol X
014 ( sinx j
COSX
T
j (cosx)ml |
= X
0 (cosx)lOl+( sinx) 101
n
2 101 a a
= J S;TX) To% Apply J.f (x dx :J- f(a— x)dx
o (5inX)™ + (co) 5 0
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39.

40.

dy, vy _2
dx 3xlogex 3x

[ dx
| —e 3xlogeXx

1,d(loge x)

_ 3 logex

1
o3 log(loge x)

1
- e|09e(|09ex)§

1
= (logex)3
Ans. D.

sinx 1
—— + —— = 2C0X
COSX  COX

sinx +1= 2co§ x = 2 1- sirf x|
sinx + 1= 2( 1+ sinx)( 1— sirx)
(1+sinx)[1- 2 1~ sinx)] = 0
(1+ sinx)(1- 2+ 2sinx) = 0

(1+sinx)(2sinx—1) = 0

sinx=-1
) 1
sinx==
2
T 5n
X==,—
6 6
Ans. C.
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41. [ Sinx+ cosx Ix

3+sin2x

O —Nn|3

nld
(sinx + cosx)dx

2

5 4 —(sinx — cox)

1
:J dz o . x|01%
) 22 _ ;2 Putting sinx-cosx = z :>(cos>(+ s|rx)dx: dz, 116

y= 31 sinx +loge(1+ x)
42 3X+1 e

= —112(sinx) + logy(1+x)

2 .
=[1- sinx +log.(1+ x
( 3* +1) 9e( )

) X
=Sinx — +log(1+ x
3+1 g( )
dy (3X+1)-cosx—(sirv<)3x- log 3 1
&_cosx—z 5 +1+x
(3X+l)

.~.ﬂ =1—22_20+i

dx|,_o 2 1+0
=1-1+1 =1
Ans. A.
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43, f(X)=—=+—
3. f(x)=g+7
1 2
f'X)==——
( ) 8 XZ
For max & min.
f'(x)=0
1 2
———=0
8 x?
1_2
8 x?
x2 = 16

44,

f'(4‘)>0
f'(4+)<o
at x = 4 f(x) is max.
f(4):£+z:1+3:1
8 4 2 2
Ans. A.
co X _ sire X

X
COS5 — Sins
—%3tan1 )2( 2
cos5 + sin5
X
1-tan
:dix tan1 )2(
1+tan2
_d _1 X
glar(wfz-3)
T 3r
j— 7< X <7
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Ans. B.

2
45, J (1+ 2sinx)edx
-2

= j-éxdx + 3.2 sinxe dx

-2 -2

2
=2xjéx‘dx+0
0

=2¢e* ?
0

=2 - 1)
Ans. C.

46. x*+px+q=0 — roots area+§ ando-f§

sL200=-p :>:ec =—§

2 2
o’ B =q=p 2—q=%—q=(p ‘4qj =|(p*—40)=4

Now, 4[3((4 2%2 .8 x)fxléfi F— ): 0
= 160ff x*-@2 ®- 1B+ 16= 0

:>x2—£x—£+—12=0
o B o

2 1 1 1 1
. Sum of the roots =— =[—+—)+[———]
o o

1 1 (1 1 1 1
Product of the roots =5 —-—=|—+—7= | - ——F=
o B lo

Ans. A.
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47. x®+2x-1=2
x2+2x=3
X2 +2x+1=4
(x+1)° = 22
X+1=%2
x=1 -3
Ans. C.

48. CO+Eﬁ4~93+~4~££—
2 3 n+1

J:(1+ x)”dx{ :Cod%; :Cl x4x+ OlCz X d)f»---+ Olq R dx

1 3l

2

X

+C27§
0

1
1
L+x)"H 1 X
= =Co Xyt Gy

n+1

0

2™-1.C G, G
n+1 1 2 n+1

Ans. A.

49. i(rz_.rl!)r
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Q=PFPP
_ 11
1 21
= x|2 3
1 31
- 11

51.

52.

53.

[1+4+1 1+6+1
1+6+1 1+9+1

[68
s 11
Q| = 66- 64= 2

Ans. A.
N +21+ 31+ 4 =1+2+6+ 24 =33

33
15| 39 2

3
Required remainder = 3
Ans. B.
. TC
Putting P=Q=R=
1 1 1
-1 cosR co s 2 2
cosR -1 cod| = % -1 %
cosQ coP -1 11
2 2
_ (o) 1 1y 1711
- 4) 2\ 2 4) 2\4 2
__3.3_
——Z'i‘z—o
Ans. B.
(l-a)x+3y+52=0

5+ (1-a)y+3X=0
X+5+(1-a)z=0
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94.

55.

56.

b
= (1—a)3+27+ 125- 46t o) a = (a3+ b3 + c3—3ab(>
c

o o 9

= 1-03-30(1-a)+ 152- 45+ 46= 0
= 302 -30-a3+108+ 45 = O
= —a3+302+420+108= 0

= a3-302- 420 - 108= 0
It has one real solution and two imaginary solution.

Ans. A.
n(A) =4
nB) =7
. 7!
no. of mappings ='p, = 3
= P x 4x 5x 6bx [ 20x 6x 7 = 840
3
Ans. D.
10 _
200=cy+Cy+...+ Cyg
= CO + C2+ C4+ C6+ C8+ C‘/_I.Oz 29
27=do+dl+...+ d-
=d) +dg+ dg+ d7=26
P_2°_ _3
P_2 _28_g
Q 26
Ans. B.
Total no. of possible outcomes1€4C,, which are equally likely.
Number of casses that the player gets all distinct cartﬂs?(;l)%x 52C,6
_226 5
. . 226 52026
Required probability= —0i~
C
26
Ans. D.
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57. casel>2 R1W 8R
casell>1R2 W W
8 5 5 8
Cox>Cr °Cx "G
13(:3
- T 13x12 11
6
_ (140+80x b 220 10
T 13x 12, x11 T 13x 22 13
Ans. D.
58. Let X = the event that outcame is head A B
Given that H/T H/H
_3 _(p-1
PA=3  P=(B=3
P(B)_ 1ax1 g
X)” 3 1 1 — 31
ZX§+ZX1 g‘f‘z
1
Ya _ 4 _2
~3+t2 T 5 75
8 8,
Ans. B.
59. f:R> R
g:R-> R
f(x):x2+2x—3:x2+2x+1—4=(x+1)2—4
o(x) = x+1
flo(x)] =f(x+12)
= (x+2)°-4
= X2 44X+ 4— 4 = X2+ 4x
qf(0] = g(x+1* -4
=(x+1)%2-4+1 =(x+1)°-3
= X2 +2Xx+1-3 = X2+ X- 2
X2 +4x=x2+2x— 2
= 2X=-2 = Xx=-1
Ans. A.
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60.

61.

62.

2b=a+c
ax2 — 2bx+ c= 0
ax2 —(a+ g x+ c=0
ax? — ax— cx+ c=0
ax(x-1)-dx-19)=0
(ax-9(x-1)=0

X:E,x:l
a
Ans. A
N P
dx 1-ylogx
1 dx 1 1 B
X _y_y_z_ logx logx =
1dx_dt
x'dy dy
dt 1 t
or, — = ——% ——
dy y2 y
dt t 1
Or,d—y-f'y y_2

_[ d(t.y):J%der K
t.y = logy + k
y.logx = logy + k
1x 0=logl+k
k=0
y.logex = loggy .. y=xY
Ans. B.
Solving,sin1 x + x(1— x) = sim1x — x(1- x)
or, 2x(1-x)=0
~x=0,1

1
Required area :IOZX(l— X)dx
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1
454
23],
1 1 1 1 :
22(§—§)= ZXEZ 3 Sq. unit
Ans. C.
63. \ /
(1,2 (3,2) 6
2
(L0 2 3,00 2 (50

64.

Area = 2 x 2 +3(2+6).2

4+%x8x2

4 + 8 = 12 sq. unit

Ans. C.

h(x) = f(x) - 9(x)
h'(x) = '(x)-g'(x)
h(x) = £(x) - g"(%)

h"(x) =0
h'(x)=c
f'(x)-g'(x)=c
fr(1)-g'(1) =c
4 -6 =c
c =2
f'(x)-g'(x)=-2
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65.

66.

67.

f(2)-g(2)=-22+c

3-9=-4+c¢

—-6=-4+c=>cCc =-2
f(x)-g(x)=-2x-2

f(1)-g(1)=-21- 2

Il
|
1
x
N ®
|
o
H
+
1
I\J|><|\)
S |
'—\
+
LS
x
—_
| ©
H

Ans. A.

{2—2) T
ar =—
Z+2 3

. z lies on a circle
Ans. A.
a, b, c are in GP.

. b2 = ac .. 2logb = loga+ logc .......... (1)

Now, aP = p9 = ¢
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ploga= glog b= rlogc

_loga g logc ¢

“logb p’ logb r

From (1)
¢ﬂ+ﬂ=2

p r

1 1 2
= —+—=—

p r q
“p, q, rin HP.
Ans. C.

00 k

(-1)

1111111 11
=-1l+—+-——-=—= +—t—————=+—+—.......
2 2 3 3 4 4 5 65 6 6
2 2 2 2
=——+———+—..
3 4 5 6
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69.

70.

-2 1n2 +1

1 -1Ind

Ans. D.

. O lies between the roots
~ f(0) < 0

:>a2—4a<0
=ala-49<0

=0<a<4
Ans. B.

Ioge<x2 —16) < loge(4x — 19)

x? —16< 4x— 11
x2 —4x-5< 0
x2 —5x+X—5< 0
(x-5)(x+1)<0
I |

| I

-1<x<5

4x — 11> 0:>x>%

X2 16> 0 = x> 16
=>X>4,x<-4

Req. Answer4<x<5
Ans. A.
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71 1+ (1+x)+(1+ X)2 )20

+o (14 x
o a+xP-1
1+x)-1
1+x)%-1
X

. Required coefficient =21C11

[From N found coefficien of ¥4

Ans. C.
72. To get infinite no of solution.
u=3
A1 1
Now (1 -1 -2|=0
-1 1 1
-1 -2 -2 1 1 -1
A +1 + =0
1 1 1 -1 -1 1

oL A(-1+2)+A+2- 9+ 1+ }= 0

A= -1
Ans. B.

73. P(A®)=03| P(B)=04
P(A)=0.7 P(BC):O.G
P(AmBC):O.S
dB/AUBC)

_ P{Bn(AUE)
P(AU BC)

P(Bn A)U ¢)
P(Au BC)
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_ P(BNA)
) P(Au BC)

_RA)- A AN EC)
P(AUEC)

0.7- 05

P(A)+ P B%)- H An B°)

~ 0.2 1
0.7+ 06-05 4
Ans. A.

74. A

B a

1 1 1
S=—ap=—- bg== cr
2 P 2 a 2

where a, b, ¢ are the sides of the triangle
~a+b+c=2t

1 1 1 a b c 2t t
Now — 4+ 4 =— 4 — 4~ =" =—
p q r 2s 2s 25 2s s

Ans. B.
75. x2 ¢+ y2 =4
(x-2%+y2 =1
equation of common chord.

x2+y2—4—[(x—2)2+y2—1]= 0

MY

XA

x2+y2—4—[x2—4x+ 4+y2—]]: 0

x2+y2—4—x2—y2+4x—3= 0
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4x =7
7
X=7
Here R=(£, 0)
CQR=2
49 415
- i
15
o 4
1715 7415
ACIPQ=5.7"%5" = ~1g
11415 15
ACPQ=5-2"7% = 16
ACIPQ 7
AC,PQ™ 1
Ans. C
76.

P(h, k)

A
<

The point of intersectgion of the given Iinesﬁ

wPn
wls

) .

4 4
Any line through this point isy—§ = m(x—gj

4(m-1
Then coordinates of A & B are‘\[%,oj and B[O’T
m

o 2(m-1)
Let P (h, k) be the mid-point of AB. Theh=3—mand K=—

Eliminating ‘m’ from the above two repations, we get 2(h+ k)= 3hk.

. The required locus is 2(x+y) = 3xy.
Ans. B.
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77. Any chord of a parabol&y= 4ax, which subtends right angle at the vertex, always pasgtheofixed
point (4a, 0) on the axis of the parabola.
. In this case R is (4, 0)
. The distance of R from the vertex is 4.
Ans. C.

78.

1,1
o\

N

The incentre, circumcentre, centroid of an equlateral trianglesamee.

39+ 43+ 3

. Inradius = =2
v 32 + 42

. Circumradius = 4

. Circumcircle is (x—1)2 +(y- 1)2 — 42

ie, x2+y2_2x—-2y—14= 0

Ans. B.
1
|
79. Let L = lim (”—]”
n—o0 nn
1 12
. logL = lim —Iog(—~—....ﬂ)
n—oo N n n n
.1 1 2 n
= lim —|log—+ log—+...+ log—
n—oo N n n a
.1 L r
= lim =) log| —
n—oo N = n
1
=j log x dx
0

= [(xlogx — x)]é
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Y / y = 3
80.
1
y= X\ .
(1,0)
x=2

2
4
X
= [T_ Iogx}
16 1

= (T - Z) —(log2 - logl)

=(175—|092) Sq. unit.

Ans. D.
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