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Q.1to Q.60 carry one mark each, for which only one option is correct. Any wrong answer will lead to
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X
1. Letthe equation of an ellipse be 124 + Z—S =1. Then.the radius of the circle with centre (0\/5) and passing through
the foci of the ellipse is
A 9 B|) 7 © 1 O) 5

Ans: (C)
Hints : a2 =144, b*=25 P(0,42), S(ae, 0)

Radius = PS, S (\/119, o) PS=11

2. Ify=4x+3is parallel to atangent to the parabola y? = 12x, then its distance from the normal parallel to the given line

IS

213 21% 211 210
W ® 77 © w7 N
Ans: (B)

Hints: m=slopeofline=4;a=3
y = mx — 2am — am?® (Normal)

) 219
y = 4x — 216.. Distance = ﬁ

3. InaAABC, tanA and tanB are the roots of pq(x? + 1) = r>x. Then AABC is

(A) arightangled triangle (B) anacute angled triangle
(©) anobtuse angled triangle (D) anequilateral triangle
Ans: (A)

Hints : pgx®*—r’x +pg =0
tanAtanB = 1 so tan(A+B) is undefined .. ZC=n/2

4. Letthe number of elements of the sets A and B be p and q respectively. Then the number of relations from the set A
to the set B is

(A) 2 (B) 2r © p+gq D) pa
Ans: (B)
Hints: O(A)=p 0(B)=q; 0(AxB)=pq
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tan {n[x - “]}
5. Thefunction f(x) = 2 , Where [x] denotes the greatest integer <X, is
2 +[x]?
(A) continuous for all values of x (B) discontinuous at X =g
(©) notdifferentiable for some values of x (D) discontinuous at x = -2

Ans: (A)
Hints: f(x)=0 VXxeR

6. Letz,z, betwo fixed complex numbers in the Argand plane and z be an arbitrary point satisfying [z-z,| +|z-Z,| =
2|z, — z,|. Then the locus of z will be

(A) anellipse (B) astraight line joining z, and z,
(C) aparabola (D) abisector of the line segment joining z, and z,
Ans: (A)

Hints : Possibility of ellipse P(z), S,(z,), S,(z,)
PS, +PS,=2a=2S S, = 4ae

1
. Soe= 2 it is an ellipse

2 22 23 2n+l
7. LetS=1”Co+?”Cl+?”C2+ ....... +n+1”Cn.ThenSequals
(A) 2n+l -1 (B) 3n+l -1 (C) 3n -1 (D) 2n -1
n+1 n+1
Ans: (B)
r+l 2 2
Hints : P = zr+1 "C, ;S,= X."C,X, _[O S, = _[O >"C. X

. 3n+1_1
" on+1

8. Out of 7 consonants and 4 vowels, the number of words (not necessarily meaningful) that can be made, each
consisting of 3 consonants and 2 vowels, is

(A) 24800 (B) 25100 (©) 25200 (D) 25400
Ans: (C)
Hints: 'C, x*C, x5!

9. Theremainder obtained when 1!+ 2!+ 3!+ ....... + 11!is divided by 12 is
A 9 (B) 8 © 7 D) 6
Ans: (A)
Hints : 12 divides 4!, 5! etc .

Remainder=1+2+6=9
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8 21 40 65
=t —+—+

10. Let S denote the sum of the infinite series 1+§ TR TR Then
(A) S<8 B) S>12 (C) 8<S<12 D) s=8
Ans: (C)
Hints : n"term of 1, 8, 21, 40, 65, ............... =n(3n-2)
ZM:3e+3e—Ze:4e
) r!

X 3
11. For every real number X, let f(x) = E+§X2 +§X3 +]X4 +....Then the equation f(x) = 0 has

(A) noreal solution (B) exactly one real solution
(C) exactly two real solutions (D) inifinite number of real solutions
Ans: (B)

Hints : x =0 is a solution

o0

Xr
z—l(zr -1 e g

=l
2
12. The coefficient of x® in the infinite series expansion of m for|x|<1,is
(A) -1/16 (B) 15/8 © -1/8 (D) 15/16
Ans: (B)
-1 2
ints : A Pp.s 14505
Hints : Exp = 2(1-X) 2[1 2) =(L+x+#x.....) [ o ozt

Coefficient = 15/8
13. If o, B are the roots of the quadratic equation x? + px + q = 0, then the values of o® + 3® and o + o?p? + B* are

respectively
(A) 3pq-—p®and p*-3p°g+3q° (B) —p(3g=p?) and (p*—q)(p*+3q)
©) pg-4andp*-q’ (B)3pg—p* and (p* - q) (p* - 3q)
Ans: (D)
Hints : of +pB*+ o?p? ol + B3 = (a+P)® —3af (o +P)
= (0? + %) — o?p? =—p°+3pq
=(p* —209)* —¢?
14. Afair six-faced die is rolled 12 times. The probability that each face turns up twice is equal to
12! 212 12! 12!
GV 61616%2 (B W © 26512 D) 62612
Ans: (C)
. 12 10 2 1
Hints : C2 C2 ................... C2.6T
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15. Letf(x) be a differentiable functionin [2, 7]. If f(2) = 3 and f'(x) <5 for all x in (2, 7), then the maximum possible value
of f(x) atx =7 is

B 7 (B) 15 (C) 28 D) 14
Ans: (C)

i 5 X
Hints . 3; §=tan9:5 — x=25

= 7

Sof(7)=3+25=28
16. The value of tang+2tan%+4cot45—n is

T

5

2n

5

4 E

(A) cot (B) cot (©) cot (D) cot

Ans: (A)
) T
Hints : Add, subtract cot 5

17. Let R be the set of all real numbers and f: R — R be given by f(x) =3x3+ 1. Then the set f([1, 6]) is
5 5 5 |5 1 1 5 |5
@ 1323 ® (V33 © |33 ©® | 3'\3

Ans: (B)
Hints: f(x)=6x>0ifx>0, <0ifx<0

f(0) =1 f(o) = 6. So a:i\/g

5 5
[Note : f(x) is is invertible either for x.> 0 or for x < 0 so the right answer should be either [_\/; O:I or [Ov \g:l

18. The area of the region bounded by the curves y =x#and X = y? is
(A) 173 (B) 1/2 © 14 D) 3
Ans: (A)

Hints : J.;(x/;—xz)dx = %

19. The point on the parabola y? = 64x which is nearest to the line 4x + 3y + 35 = 0 has coordinates

A (9,-24) (B) (1,81) © (4,-16) D) (-9,-24)
Ans: (A)
Hints : Normal at P(am?, —2am) has slope m. a=16, m= %

20. The equation of the common tangent with positive slope to the parabola y? = g,/3x and the hyperbola 4x?—y? =4is

A y=ex+ 2 B) y=6x-2 © y=3x+ 2 D) y=3x-2

Ans: (A)
Hints : y?=4ax, a= 2,/3
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2
a a
y=mx+ —; m > 0, (—j =1.m2—4, m2=6
m m

21. Let p,q be real numbers. If o is the root of x?+3p?x+5¢? = 0, B is a root of x?+9p?x+15¢? = 0 and O<a<p, then the
equation x?+6p?x+10q? = 0 has a root y that always satisfies

(A) y=o0/4+f B) B<vy
©) y=a/2+f D) a<y<P
Ans: (D)

Hints : Let, f(x) = x>+6p?x+10q?
f(o) = a?+6p?0+10g? = (a?+3p?a+5g?) + (3p?ar+5g?) = 0 + 3p?o+5g% > 0
Again, f(B) = B*+6p*p+10q? = (B*+9p*B+15q%) — (3p?p+50%) = 0 — (3p*B + 50¢°) <0
So, there is one root y such that, a <y <
22. Thevalue of the sum ("C,)? + ("C,)? + ("C,)? +...+ ("C,)?is

(A (C)? (B) *C, © *C,+1 D) *C,-1
Ans: (D)

Hints : (1+x)"=C,+ C X + C,X? + --------- +C X", (x+1)" = Cx" + C X 1+C X2 + --omv +C,

So, coefficient of x" in [(1+x)" x (x+1)" i.e. (1+x)?"is ( C 2 +C 2+ ------- +C,2), whichis

2nC

n
So, 2ng = C§+C 2+C5 + - +CZ S (°C )7 + ("C)?+ ("C )2 e +("C )?=*C - Ci=""C,-1
23. Ram is visiting a friend. Ram knews that his friend has 2 children and 1 of them is a boy. Assuming that a child is
equally likely to be a boy or a girl, then the probability that the other child is a girl, is
A) 12 B) 1/3 © 213 (D) 7/10
Ans: (C)
Hints : Event that at least one of them is a boy —/A, Event that other is girl — B, So, probability required P(B/A)

P(BNA) P(BA)
W’ Now, total cases are 3 ( BG, BB{ GG) .. W =

(As, BnA = {BG} and A = {BG,BB})

cos(2n/n)_ sin(2zx/n)

0
-sin(2r/n) cos(2r/n) 0
1

24. Letn>2be aninteger, A= and I is the identity matrix of order 3. Then

0 0
(A) A"=Tand A™1z1 (B) A™=Ifor any positive integer m
(©) Aisnotinvertible (D) A™=0 for a positive integer m
Ans: (A)
cos® sin6 0 cosnf sinnd O cos2n  sin2x O
Hints - A= —sin® cos6 0 AN = —-sinn® cosnd O So. here A" = -sin2n cos2r O _
0 0o 1) 0 o 1) 0 o 1)

,and A1z |

o O -
o+~ O

0
0
1
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25. LetIdenote the 3 x 3 identity matrix and P be a matrix obtained by rearranging the columns of I. Then
(A) There are six distinct choices for P and det(P) =1
(B) There are six distinct choices for P and det(P) = +1
(©) There are more than one choices for P and some of them are not invertible
(D) There are more than one choices for P and P~ =T in each choice
Ans: (B)
100
Hints : I, ;.= 010 , 3 different columns can be arranged in, 3! i.e. 6 ways, In each case, if there are even number
0 01

of interchanges of columns, determinant remains 1 and for odd number of interchanges, determinant takes the
negative value i.e. -1

n'z
26. The sum of the series ZSm 720
n=1

(A) Sm(180j+3m(360j+Sm(540j (B) sin(gj+S|n(3n0j+sm(120j+S|n(360j
© sin(GJ +sm(37;j+S|n(1;t0j+sm£3go] +S|n(720J(D) sm[lgojwm(%()j

Ans: (C)

z sm(n'nj (Sin 1n -+ sin 2ln +____+Sin5!7cj+ i sin nln
Hints - 2, >T 750 720 720 720 ~ ~720

T T Y Y T
:sin(—j+sin( j+sm( j+sm( j+sm( J + Z sink, m, where k. € N, sosink, m© =0 Vk

6 30 120 360 720
27. Leto,p be the roots of x>-x=1 =0 and S = a?#p", for all integers n > 1. Then for every integer n>2
A) Sn-'-Sn—l = Sn+1 (B) Sn_Sn—l = Sn+1 © Sn—1 > Sn+1 ©) Sn-'-Sn—l = 28n+1
Ans: (A)

Hints : a+f=1,S, +S__,,= (Mo ) +HB+p"1), = ot (a+1) + PE(B+1),Mow since a’—a—1 =0 & f>~B-1=0 = o~
1 OC2+ Bn—l 62 - Ocn+l_,_Bn+l =S )
. . \
28. InaAABC, a,b,c are the sides of the triangle opposie to the angles A;B,C respectively. Then the value of a®sin(B—C)
+ b3 sin(C-A) + c3sin(A-B) is equqgal to

A 0 B) 1 € 3 0O) 2
Ans: (A)

29. Inthe Argand plane, the distinct roots of 1+z+z3+z* = 0 (z is a complex number) represent vertices of
(A) asquare (B) anequilateraltriangle  (C) arhombus (D) arectangle
Ans: (B)

Hints : 1+z+z%+z* =0, = (1+2) (1+2%)=0,z=-1, -1, -0, —w? , where wis a cube root of unity, so, distinct roots are

143) (1 3
1 (-1,0), ( J (2 2 J Distance between each of them is /3 . So, they form an equilateral triangle

30. The number of digits in 203%* (given log, ,2 = 0.3010) is
(A) 602 () 301 ©) 392 D) 391
Ans: (C)
Hints : log 20%°1 =301 x log 20 = 301 x 1.3010 = 391.6010, so, 392 digits
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2

d d
31. If \Jy =cos7Ix, then it satisfies the differential equation (1-x?) de—Xd—i = ¢, where cis equal to
A 0 B) 3 © 1 D) 2
Ans: (D)
2xcostx dy
. dy _ 200571X d2y 2- T 2+ x—L d2y
Hints : \Jy =cos'x=y = (cosx)?, .. prol W = ol - 1\/_1X—2X .= - ng = d7(1-X2)—
dy _
Xax T 2
32. Theintegrating factor of the differential equation
d
(1+x2)d—z+ y =elan !X g
(A) tan~ix (B) 1+x? ©) et x (D) log,(1+x?)
Ans: (C)
pints: Wy Y€ o [ e
ints = Tl el+x2 = elanx
33. The solution of the equation
log,,log, (VX+7 +\/;) =0is
A 3 B) 7 © 9 (D) 49

Ans: (C)

ints : log,,, log, (VX+7++vXx)=0 = log X+7+X| =1, Jx+7 + x =7, = x+7 =7—Jx = x+7=49—
Hi 10g,01 109, (VX 47 4+x) =0 = log, (AX+7+/x)=1, Jx J 7 7=49

14 [x +X, = Jx=3,= X=9
34. |If a,B are the roots of ax?+bx+c = 0 (a#0) and o + h, B + h are the roots of px? +gx+r = 0 (p=0) then the ratio of the
squares of their discriminants is
(A) ap? (B)" ap? (©) a%p D) a2p
Ans: (A)
D, a° a* D.2

Hints : D, =a2(@-B)% D,=P2(a—B) ; D, p2 [Note:Correctansweris — for /- 2]
2 p p D2

35. Let f(x) = 2x%+5x+1. If we write f(x) as
f(x) = a(x+1)(x-2) +b(x—2)(x—1)+c(x—1)(x+1) for real numbers a,b,c then
(A) there are infinite number of choices for a,b,c
(B) only one choice for a but infinite number of choices for b and ¢
(C) exactly one choice for each of a,b,c
(D) more than one but finite number of choices for a,b,c
Ans: (C)

Hints : f(x) = (a+b+c)x? + (—-a—3b)x—2a+2b—c, a+b+c = 2, —a-3b = 5, —2a+2b—c = 1, a=—4, b=-1/3, czl%

36. Letf(x)=x+ 1/2. then the number of real values of x for which the three unequal terms f(x), f(2x), f(4x) are in H.P. is
A 1 (B) 0 © 3 (D) 2
Ans: (A)
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2f(x) f(4x)
f(x)+f(4x) "

. 1 2x+1 4x+1
Hlnts:f(x):x+5: 2 , f(2x) =

8x+1 .
, f(4x) = o f(x), f(2x), f(4x) are in H.P., So, f(2x) =

1 1
x=0, 7 at x= 0, terms are equal so only solution is X=7

37. The function f(x)= x2+bx+c, where b and c real constants, describes

(A) one-to-one mapping (B) onto mapping
(©) not one-to-one but onto mapping (D) neither one-to-one nor onto mapping
Ans: (D)

Hints : Upward parabola f(x) has a minimum value. So, it is not onto, also symmetric about its axis which is a
straight line parallel to Y-axis, so it is not one-to-one

38. Suppose that the equation f(x) = x?>+bx+c = 0 has two distinct real roots o and 3. The angle between the tangent to

a+p fa+fP L .
> f > and the positive direction of the x-axis is

the curve y = f(x) at the point (

A (B) 30° (©) 60° (D) 90°
Ans: (A)
Hints : f(x) = x2+bx+c represents upward parabola which cuts x-axis at oo and B. As the graph is symmetric, so,

o/

2 X
o+B ,a+P ] A4
tangent at —f— parallel to x-axis. Hence 0%, N

22 (& 155y

2
39. Thesolutionofthedifferentialequationy%:x y—2+ 5 is (where c is a,constant)
X , L
y* y? V2 2
A) (P£X_2J:CX (B) x(p£X_2]:C ©) (p(x—zjzcxz D) qu{x_zj —c
Ans: (C)
2 .2

Hints - Let Y= v _ dy__ . v bstituti L v V2+¢(V) I%—IV(I)(V)dV
ints : e,X— DY IVX= S VEX o su stituting, vx (v xdx)_x ¢,(V2> == —¢(v2) ,

2
1.d y
[Let, 0(V3)=z, .. 2¢' (V¥)v dv =dz], = > _[?Z =X, =4nzY2=fnx + k, = z = cx?, ¢£X_2] =cx®

_ . , f(4)-f(x*)
40. Letf(x) be a differentiable function and f'(4) =5. Then lim — equals
X—2 X -
A 0 B) 5
© 20 D) -20

Ans: (D)
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i f(4)_f(X2) 0 - 0-f(x?)x2x
i . lim = i ’ Hal’ - | -y — —
Hints : /75 — (0 form, so using L’Hospital’s rule), = X'_>mz % , =—f(4)x4 = -5x4 =-20
Ixzcos(tz)dt
41. Thevalueof |jm2___ - " is
x>0 XSinx
A 1 B) -1 © 2 (D) log2
Ans: (A)
4
Hints : lim —C0SX 2%
x-01-SiNX + X COS X
2cosx’ 2
x>0 8INX o 1+1
X

2
T 2
42. The range of the functiony = 3 sin[ 16 " ] is

w [04%) ®) 0.4 © 0%5] © 0.

Ans: (C)

2
Hints : y:3sin4/n——x2
16

Yo = 3SiN T/4 = %E Yo =0

43. Thereis a group of 265 persons who like either singing or dancing or painting. In this group 200 like singing, 110 like
dancing and 55 like painting. If 60 persons likeboth singing and dancing, 30 like both singing and painting and 10 like
all three activities, then the number of persons who like only dancing and painting is
(A) 10 (B). 20 © 30 (D) 40
Ans: (A)

Hints : n(Su P uD) =265

n(S) = 200

n(D) = 110

n(P) = 55

n(S n D) =60

n(S nP) =30

nSNDNP)=10
nSuPuD)=n(S)+nD)+nP)-nN(SND)—nNDNP)—N(PNS)+n(SNDnNP)
265 =200+ 110 + 55-60-30—-n(P n D) + 10
n(P N D) =285-265=20
nPNAD)—-nPNnDNS)=20-10=10

44. The curvey = (cos x + y)'2 satisfies the differential equation

d?y  (dyY d?y dy \?
(A) (2y—1)d7 +2(d—xj +cosx=0 (B) el -2y ™ +cosx=0
o’y dyj2 ) Py (dy) .
© (2y—1)d7—2(dX +cosx=0 (D) (2y—1)d7— ax +cosx=0

Ans: (A)
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Hints : y = (cosx + y)*2
y? = COSX +y

d d
Zyd—z = —sinx + d—z

2 2
dy d? d? dy , (dy
2(d—xj +2.y.d7 :—COSX+d7, (2y—1)d7 +2 d_X +cosx =0

1 .
45. Supposethatz,z, z, are three vertices of an equilateral triangle in the Argand plane. Let o = > («/§+I) and B be a

non-zero complex number. The points oz, + 8, az, + B, oz, +  will be
(A) The vertices of an equilateral triangle
(B) The vertices of an isosceles triangle
(©) Collinear
(D) The vertices of an scalene triangle
Ans: (A)
1 N 1 N 1
(az, +B)—(az, +B) (0z, +B)—(az;+P) (0zz +B)—(az, +PB)

1 1 1

- + +
o(z,-2,) alz,-23) afzg-2;)

Hints :

1{ 1 1 1 }

- = + + =0

al(z,-2,) (2,-23) (23-2y)

Hence, az, + B, az, B, oz, + B are vertices of €quilateral triangle.

2asinx—sin2x

46. If lim ——————— exists and is equal to 1, then the value of a is
x>0 tan™ x
A 2 (B) 1 © o 0 -1
Ans: (B)
3 3
8x
2a(X ——) —(2X'=—) +fuues
Hints : |im 3 3
x>0 X34
2(a—1)x+(4—ajx3 Foenn,
. 3 3
lim 3
x>0 X Hoe

=2a-1=0=a=1

2x% +1, x<1 5
47 11169 =1 40 1 4oq then jof(x)dx is

(A) 47/3 (B) 50/3 © 13 D) 4712
Ans: (A)

1 2
Hints : _[Of(x)dx+_[l f(x)dx

_ Yoy2 2.3
= _[O(Zx +1)dX+J.1 (4x® —Ddx

x3 ! x* 2
— 2. —+X — 4 - —
_( 3 J{%% J =5/3 + 14 = 47/3

0 1
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48. The value of |z|? + |z — 3|? + |z —i|?is minimum when z equals
2 i

A 2-3i (B) 45+ 3i ©) 1+é O 1-3

Ans: (C)
Hints @ [z]P+ [z =3P+ [z =i =X +y* + (x =3)? +y* + x* + (y - 1)°
=3x2+3y?2—6x—2y + 10

1
:3[x2+y2—2x—2.y.§]+10

. \|2
z—(l+ij +§
3 3

49. The number of solution(s) of the equation /x +1—+/x —1=/4x —1 islare

A 2 B) O © 3 DO 1
Ans: (B)

=3

Hints: /x+1-+/x-1=+/4x-1
Squaring,

X+1l+x—-1-9{x2_1/=4x-1

1-2x=2yx?-1
1+4x2—4x=4x2—4

4x =5

X = 5/4
Which does not satisfies the equation.
Hence, no solution

50. The values of A for which the curve (7x + 5)? + (7y + 3)2= A%(4x + 3y — 24)represents a parabola is

A +2 B) +i ) s D) +2
ORE ® g (€)% O g
Ans: (B)
_ 4x +3y-24Y
Hints : 49 [(x + 5/7)? + (y + 3/7)?] = 25)\2 5
2
25\ _1
49
49
2= =
4 25
A==7/5
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X 13
51. Ifsin-l(Ej + cosec-l(ﬁj = g,then the value of x is

A) 5 B) 4 © 12 O 1
Ans: (A)

1
Hints : sin? 2= 2 cosec =
13 2 12

113
sec | —
12

412
= COSs™ —
13
X 5
sin™t 13 = sin 13
x=5
52. The straight lines x +y =0, 5x + y = 4@and x + 5y = 4 form
(A) anisoscelestriangle (B) .anequilateraltriangle  (C) ascalene triangle (D) arightangled triangle
Ans: (A)

Hints : Their point of intersection are (-1, 1) (1, —1)‘and (2/3, 2/3) which is the vertices of isoceles triangle.

53. It1= [ e (x—a)dx =0, then o lies in the interval

A) (0,2 (B) (-1,0) ©) (2.3 0O) (-2.-1)
Ans: (A)

. 2 NG
Hints : | = Ioe (x—a)dx=0

e >0
(x — o) should be somewhere positive and somewhere negative so o. € (0, 2)

Hence, a€e (0, 2)

13 13
1 1
54. If the coefficient of x®in (aX2 +—j is equal to the coefficient of x8 in (ax - b?j , then a and b will satisfy the

bx
relation
(A) ab+1=0 (B) ab=1 C© a=1-b D) a+b=-1
Ans: (A)
1 13
Hints : (aX2 +—j
bx

1 13
Co-efficient of x8 in (ax2 +—j
bx
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1
13C, a’. b_6 —(Q)
- ' 1 13 1 7
Co-efficient x®in | aX——— 1 =13C_a®x | ——
bx ! b

1
=—2C a8 .7 —(2)

b7
Since, *C,a’/b® = - *C_a%/b’
1
Y
ab+1=0
55. The function f(x) = a sin|x| + beM is differentiable at x = 0 when
(A) 3a+b=0 (B) 3a—-b=0 ©) a+b=0 D) a-b=0
Ans: (C)
Hints : f(x) = a sin|x| + beX
f(x) = a sinx + be* x>0
= —a sinx + be™ x<0
f'(x) = acosx + be* x>0
= —acosx — be x<0
atx=0
atb=-a->b
a+b=0
56. Ifa, band c are positive numbers in a G.P., then the roots of the,quadratic equation (log_a)x>— (2log_b)x + (log.c) =0
are
(A) —Lland :Oge - (B). hand—2%° (© landloge (D) -landloga
0g.a log, a a ¢
Ans: (C)

Hints : b’=ac = log_a—-2log_b +log.c=0

(log, a)x* - (2log, b)x +log, c =0

Since, 1 satisfies the equation
Therefore 1 is one root and other root say §

log, C
1p= log, a =log.a
log, C
B = |ogea = IogaC
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xsinl,x;to
57. Let R be the set of all real numbers and f: [-1, 1] - R be defined by f(x) = 0 X , Then

(A) fsatisfies the conditions of Rolle’s theorem on [-1, 1]
(B) fsatisfies the conditions of Lagrange’s Mean Value Theorem on [-1, 1]
(C) fsatisfies the conditions of Rolle’s theorem on [0, 1]
(D) fsatisfies the conditions of Lagrange’s Mean Value Theorem on [0, 1]
Ans: (D)
Hints : f(x) is nondifferentiable at x =0
58. Letz, be afixed point on the circle of radius 1 centered at the origin in the Argand plane and z, # + 1. Consider an
equilateral triangle inscribed in the circle with z , z,, z, as the vertices taken in the counter clockwise direction. Then
z,2,2,is equal to
Az ® z © z D) z
Ans: (B)

; . et 5 = i(@+2ly o = a7
Hmts.Letzl—re,zz—re 3’,Z,=re 3

3 i(a+a+@+a+ﬂ)
212223 =r e 3 3

= 3giGo+2m)

= 3@
- (reioc)S
- 53
=z

59. Suppose that f(x) is a differentiable function such that f(x) is continuous, f(0) = 1 and f”(0) does not exist. Let g(x) =
xf'(x). Then

(A) d'(0) does notexist ' (B) g’'(0)=0 © g©=1 D) d0)=2
Ans: (C)
Hints : g(x) = x.f(x)

g,(x) — LI& g(X+h|3_g(X)

(x+h)-F/(x +h) - xf'(x)
h

g'() = Jim
g'(0) =0+ Imf(0+h)

=f(0)
=1
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nv2
60. Let[x] denote the greatest integer less than or equal to x for any real number x. Then |im u is equal to
nN—o n

(A 0 B) 2 © 2 O 1
Ans: (C)
Hints : Iim@

n—>o N

\/Enﬁ[\/znil<\/§n +1

J2 € limt

n—o n

= Iim@
nse N

-2

CATEGORY - I

Q.61 to Q.75 carry two marks each, for which onlyone option is correct. Any wrong answer will lead to
deduction of 2/3 mark

61. We define a binary relation ~ on the set of all 3 x 3 real matrices as A~ B if and only if there exist invertible matrices
P and Q such that B = PAQ'. The binary relation ~ is

(A) Neither reflexive norsymmetric (B). Reflexive and symmetric but not transitive
(©) Symmetric and transitive but not reflexive (D) An.equivalence relation
Ans: (D)

Hints : For Reflexive, A.l = IA, A= IAIT; so reflexive.
For Symmetric, B = PAQ™, BQ = PA, P'BQ =Aor A= (P?) B. (Q}),s0 symmetric.
For Transitive, B = PAQ?, C = PBQ™=P.PAQ.Q!=(PP)A(QQ)%, sotransitive

62. The minimum value of 2sinx + 2¢osx g

(A) 2 (B) ot+uv2 ©) 2 0O) 2
Ans: (A)

. Zsinx Qrosx - -
Hints : +szsmx+cosx >42 2 » 9SINX | 5C0SX 5 2.2_/]/\/—, 2SINX | oCOSX 21_%\/5

63. For any two real numbers 6 and ¢, we define 6R¢ if and only if sec?6 —tan?p = 1. The relation R is

(A) Reflexive but not transitive (B) Symmetric but not reflexive
(©) Both reflexive and symmetric but not transitive (D) Anequivalence relation
Ans: (D)

Hints: For reflexive, 6 = ¢ so sec?0 —tan?0 = 1, Hence Reflexive
For symmetric, sec?0 — tan?¢ = 1 so, (1 + tan?0) — (sec?p — 1) = 1 so, sec?p — tan?0 = 1. Hence symmetric
For Transitive, let sec?0 —tan?p = 1 and sec?¢ —tan?y = 1 so, 1 + tan?p — tan?y = 1 or, sec?0 — tan?y = 1. Hence Transitive
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64. Aparticle starting from a point Aand moving with a positive constant acceleration along a straight line reaches another
point B in time T. Suppose that the initial velocity of the particle is u > 0 and P is the midpoint of the line AB. If the

velocity of the particle at point P is v, and if the velocity at time Py is v,, then

1
(A v,=v, (B) v,>v, ©) v,<v, ©) v,= SV,
Ans: (B)
t=0 t=T/2 t=T
Hints : A 'Vz P'V1 B
(U>0) (V) P(vy)

Since the particle is moving with a positive constant acceleration hence it's velocity should increase. So the time

taken to travel AP is more that the timetaken for PB. So the instant % is before P. Hence v, > v, since velocity
increases from Ato B.

he nth fthe infini .1 10 21 34 49
65. Lett denote the nth term of the infinite series £+E+§+Z+a+

(A) e ®) 0 © e O 1
Ans: (B)
2 2
) n“+6n-6 . n°+6n-6 . . .
Hints: t, = In , r!m I =0 since denominator is very large compared to numerator

302 n
(04
66. Let o, p denote the cube roots of unity other than 1 and of. Let S = Z(—l)n (—j . Then the value of s is

n=0 B
(A) Either—2wor—2w? | (B) Either—2w or 2m? (C) Either 20 or 20y (D) Either 2w or 20?
Ans: (A)
302 303
[0} n n 1- (—CO) 2
Hints:a=w? == =@, S= 2 (-140) =o-a! + 0?~0® + o ......... + 2 = = =-20
el Q> o)
2 303
o=, p= wzjg = 1 - S= (02)°=(w?)" +(0?)? +(0?)3? :ﬂ = i =-20°
y B ® y— (W7) —(W7 )" T(W7)" e 1_ (—(,02) —o

67. The equation of hyperbola whose coordinates of the foci-are (£8, 0) and the length of latus rectum is 24 units, is

(A) 3x>—y?=48 (B) 4x>—y?=48 (C) x*—3y?2=48 (D) x2—4y?2=48

Ans: (A)

o 2b? X% y?
Hints : ae = 8, 7:24, a’e?=a’+b?or, 64 =a’+12aso a =4, b?=48, E—Ezl S0 3x2—y?2=48

68. Applying Lagrange’s Mean Value Theorem for a suitable function f(x) in [0, h], we have f(h) = f(0) + hf'(6h), 0 <6 < 1.

Then for f(x) = cos x, the value of h"_)”; 0is

GV B 0 © ©)

N | =
[SSHIS

Ans: (C)
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_1( 1—cosh
inta - — _ , inoh = 1-cosh sin Th
Hints : For f(x) = cos x, cos h =1 + h (-sin(6h)), sin = 0=

h

. _1(1-cosh . _1(h

sin”| ———— sin"| —
. . h . 2) 1 1
lim 6= lim = lim X—==
h>0"  h-0° h h-o- h 2 2

2
LetX ={z=x+iy: |z < T} forali >1.Th Z X
69. LetX ={z=x+iy:|z]P< n} or all integers n > 1. Then ﬂn:l s

(A) Asingleton set (B) Not a finite set
(© An empty set (D) Afinite set with more than one elements
Ans: (A)

I .
s A (TZ@) W (29

X.(lzl < 1)

Xzl € == \/— Xzl < == \/—

The required regions are shaded forn=1, 2, 3 so clearly ﬂ::lxn will be only the point circle origin. So a singleton

set

n/2 COS X N = In/4 Slnxcosxd

70. Suppose M= _[ —d (x+1) X Then the value'of.(M — N) equals

3 2 4
A B) —— D
®) n+2 ®) n—4 © n—-2 ©) n+4
Ans: (D)
T
T H ”n T
. :lJ‘Z sin2x :l SinZXX(— 1 j4+J-42COSZXdX _ -2 +J’%COSZX
Hints: 7 200 (y  q)* 2 x+1)j; 0 (x+1) n+d 0 (x+1)
" cos2x cost 2
= X = dt=M =
Replacing 2x = t, _[ x+1) .[o (t ) .So0M-N = ia
2n 4n 67
71. COS—+COS— +COS—-
7 7 7
(A) isequalto zero (B) lies betweenOand 3 (©) isanegative number (D) liesbetween3and6

Ans: (c)
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3

sin—
. 2 4
Hints : cos7n+cos7n+cosﬁ: 7

7 sin%

72. Astudent answers a multiple choice question with 5 alternatives, of which exactly one is correct. The probability that
he knows the correct answer is p, 0 < p < 1. If he does not know the correct answer, he randomly ticks one answer.
Given that he has answered the question correctly, the probability that he did not tick the answer randomly, is

4 - .
~cos77t . Clearly it is a negative no.

3p op op 4p
A) ap+3 (B) 3p+2 (©) ap i1 D) 3l
Ans: (c)

Hints : K = He knows the answers, NK = He randomly ticks the answers, C = He is correct

p(K).p(Ej o o K<DNK

P(%jP(K)~P(Ej+P(NK)~P(I\ﬁ<j ) P><1+(1—P)x% RS e

73. A poker hand consists of 5 cards drawn at random from a well-shuffled pack of 52 cards. Then the probability that a
poker hand consists of a pair and a triple of equal face values (for example, 2 sevens and 3 kings or 2 aces and 3
queens, etc.) is

6 23 1797 5 L
) 4165 ®) 4165 © 4165 ©) 4165
Ans: (A)

Be,xtc,x?exfC; 6

Hints : = .
2C, 4165

74. Let f(x) =max{x+|x|,x =[]}, where [x] denotes the greatest integer < x. Then the value of Jif (x)dx is

A) O (B) 51/2 (©) »21/2 D) 1
Ans: (c)

y=2X
Hints : Required area = 3x%+%x3x6:%1 /f«/fﬂ'

832 1 0| 3

y 1

Yy
75. The solution of the differential equation —_ +

dx  xlog.x x under the conditiony =1whenx=eis
e

(B) y=logex+

(A) 2y=log, x+ < log, X

I (©) ylog, x=log, x+1 D) y=logx+e
0g

e

Ans: (A)

ax
xlog ¢

2
. : x I log, x
Hints : Integrating factor = e =log X y-log, x :IM«dx+c :%+c,c :%
X

2y = (I
y (ogeX)+IogeX
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CATEGORY - I
Q. 76 — Q. 80 carry two marks each, for which one or more than one options may be correct. Marking of
correct options will lead to a maximum mark of two on pro rata basis. There will be no negative
marking for these questions. However, any marking of wrong option will lead to award of zero mark
against the respective question —irrespective of the number of correct options marked.

X
_[ [1—t|dt,x >1
0

76. L =
et f(x) 1 Then,
X——=, Xx<1

(A) f(x)is continuousatx =1 (B) f(x) is not continuous at x =1

(©) f(x)is differentiable atx =1 (D) f(x) is not differentiable at x = 1

Ans: (A,D)

X2
X 1 X 2 ——X+1x>1
. . _ X ]2 oy ) X—Lix>1
Hints : ! 1-tdt= _([(1—t)dt+_[ (t-Ddt=""—x+1, f(x)= f(x) _{ et

x—l,xsl
2

Clearly f(x) is continuous but not differentiable at x = 1.

77. The angle of intersection between the curves y = [|sin x| +|cos x|:| and x2+ y2 = 10, where [x] denotes the greatest
integer <x, is

(A) tan3 (B) tan(-3) © tant 3 D) tan‘1(1/\/§ )
Ans: (A,B)

Hints : |sinx| +|cos x| = /1 +|sin 2x| So, 1<|sinX|+|cos X| < J2. y= [|sin x| +|cosx|:| =1.

e/ MN\eD

2X + ZVQ =0 & _x So, angle(is either tan-2(—3) or tan"%(3) ( 7
dX 1 dX y 1 g J

d’y  d
78. Ifu(x) and v(x) are two independent solutiens of the differential equation dTZ + bd_i +¢y =0, then additional solution(s)

of the given differential equation is (are)

(A) y=5u(x)+8v(x)

(B) y=c/{u(x)—-Vv(x)}+c,v(x), c, and c, are arbitrary constants

(©) y=c, u(x)v(x) +c,ux)/v(x), c,and c, are arbitrary constants
D) y=ux) v(x)

Ans: (A,B)

Hints : Any linear combination of u(x) and v(x) will also be a solution.

79. Fortwo events Aand B, let P(A) = 0.7 and P(B) = 0.6. The necessarily false statements(s) is/are
(A) P(AnB)=0.35 (B) P(ANB)=0.45 (©) P(AnB)=0.65 (O) P(AnB)=0.28
Ans: (C,D)

Hints : P(AUB)=1-3-P(AB) now P(A)<P(AUB)<1, 0.7<13-P(AnB)<1, 0.3<P(ANB)<0.6
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80. If the circle x?+ y2+ 2gx + 2fy + ¢ = 0 cuts the three circles x?+ y?-5=0, x? +y?—-8x — 6y + 10 =0 and

X2+ y2—4x + 2y — 2 = 0 at the extremities of their diameters, then

A C=-5 (B) fg=147/25 (C) g+2f=c+2 (D) 4f=3g
Ans: (A,B,D)
Hints : Common chords of the circle will pass through the centres.
- _5,8g + 6 =35, 4g— 2f = —7 50, 0= —=, f = 2=
€=-9,39 =-35, 49 - 2f =-7 so, = 0
a a a
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