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( Instructions ) \

This question paper contains all objective questions divided into three categories.
Category-l . Comprises of Q.1 to Q.60 carrying one mark each, for which only one option
is correct.

Category-ll : Comprises of Q.61 to Q.75 carrying two marks each, for which only one
option is correct.

Category-Ill : Comprises of Q.76 to Q.80 carrying two marks each, for which one or more
than one opticns may be correct.

For questions in Category-| or Category-ll, incorrect answers will carry NEGATIVE marks.
For Category-l, 1/3 mark will be deducted for each wrong answer. For Category-Il,
2/3 mark will be deducted for each wrong answer.

Category-Ilt questions will not carry any negative mark. Against the number of correct
options indicated, a maximum of two marks will be awarded on Pro rata basis. However,
marking of any wrong option will lead to award of zero mark against the question
irrespective of the number of correct options indicated.

Questions must be answered on OMR sheet by darkening the appropriate bubble {(marked
A, B, C, D) against the question number on the respective left hand colurnns.

All OMR will be processed by electronic means. Hence, invatidation of Answer Sheet due
to folding or putting stray marks on it or any damage to the Answer Sheet as well as
incomplete/incorrect filling of the Answer Sheet will be the sole responsibility of the
candidate.

Answers without any response will be awarded zero mark. For Category-l or Category-I,
more than one response will be treated as incorrect answer and negative marks will
be awarded for the same.

Write your roll number, name and question booklet number only at the specified
locations of the OMR.

Use only Black/Blue Ball Point Pen to mark the answers by complete filling up of the
respective bubbles.

Mobile phones, Calculators, Slide Rules, Log Tables and Electronic Watches with
facilities of Calculator, Charts, Graph sheets or any other form of Tables are NOT
allowed in the examination hall. Possession of such devices during the examinations
shall lead to cancellation of the paper besides seizing of the same.

Mark the answers only in the space provided. Please do not make any stray mark on the
OMR,

Rough work must be done on the question paper itself. Additional biank pages are given
at the end of the question paper for rough work.

This question paper contains 32 printed pages including pages for rough work. Please
check all pages and report, if there is any discrepancy.

. Hand over the OMR to the Invigilator before leaving the Examination Hall. /
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Space for Rough Work
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Category — |

Q.1 to Q.60 carry one mark each, for which only one option is correct. Any wrong answer will
lead to deduction of 1/3 mark.

1. The number of solution{s} of the equation Vx+ 1 —vx —1 = +V4x ~ 1 is/are
(A) 2 (B) 0 (€) 3 (D) 1

VX +1—=vx—1=vix — 1 iteadBa Ixgnag T2 55

(A) 2 (B)O (C)3 (D)1
2. Thevalue of |z]* + |z — 3|% + |z — i|? is minimum when z equals
& : ] f
(A)2 — i (B) 45 + 3 (q1+§ [Ml—%

1z|2+ |z =32+ |z — i|* oS I TH 7 -9F 99

{A)Z—grj (B)45 + 31 (C}1+§i {D)l_é
2x*+1, x<1 2 :
3. Hf(x)= {4x3 T S then fﬂ f(x)dx is

(A) 47/3 (B) 50/3 (C) 1/3 (D) 47/2

Erﬁ:_(ﬂx):[23{‘—!—1, x <1

2
, ©f == d
4x3 -1, x>1 e fﬂf(x)xﬁ

(A)47/3 (B) 50/3 {C)1/3 (D) 47/2
4 Hm 2asinx-sin2x _ )
- if exists and is equal to 1, then the value of a is
x—=0 tan3x
(A) 2 (B) 1 (o (D} -1

lim 2asinx-sin2x
T

93 TITRA Sf@F 0T 992 1349, OI5@ a - ¥ 3
x—0 tan3x

{A) 2 (B} 1 (C}O (D) -1
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The solution of the equation

logio: logs (Vx + 7 +1/x) =0 is

(A)3 (B) 7 ()9 (D) 49
|Dg1u1 IDgf{'\JI + 7 +‘\E} =0 Wqﬁaw 24

(A) 3 (B) 7 (C) 9 (D) 49

The integrating factor of the differential equation
(1 + x?) i—i— +y=etanTxig

(A) tan™*x (B) 1+ x (C) etan 'x (D) log,. (1 + x%)
{1+ xz)i—i +y = el X % wEaFe SAIFfDe AN GF(integrating factor )=

(A) tan"*x (B) 1+ x < (C) ptan *x (D) log.(1 + %)

_ ~1 , . ; ; : _on®y _ _dy _
if \/y = cos ™1 x, then it satisfies the differential equation (1 - x?)==—x=-=c, where
¢ is equal to
(A) 0 (8) 3 €)1 (D) 2

2
Hﬁﬁ=cos_1x3€ﬂ, ol 20« ﬂﬁ(lﬂxz)iﬁﬂxdl:cwmqwﬁ% F{d,

dx
T ¢ g "9 24

(A)O (B) 3 (C}1 (D) 2

The number of digits in 20°°" (given log,o2 = 0.3010) is
(A) 602 (B) 301 (C) 392 (D} 391
20% s7esIfET o TR 2% logy o2 = 0.3010) 2T

{A) 602 (B) 301 (C) 392 {D} 391
M1 4/32 d
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10.

11.

12.

The area of the reEibn bounded by the curves y = x% and x = y?is

(A) 1/3 | (B) 1/2 (C}1/4 (D) 3
y = x% G32x = y? IG @A 74 AWaF CFA0d (FATE T

(A} 1/3 (B} 1/2 (€)1/4 (D)3

Let R be the set of all real numbers and f: R — R be given by f{(x) = 3x% + 1. Then the
set f7([1,6]) is

offol) wlE o FEH (5D

4t TF R IR8T STS40d (b 932 f:R - R @¥1F f(x) = 3x% + 11 © & f71([1,6)])
GTof5 ==

offnl] bEE o [ER w5

The value of tan% + 2 t:anzs—?T + 4 4[:4£:~ti;—T is
3
(A) cot= (B) cot 2~ (C) cotZ (D) cot =
5 5 5 5
tang-k 2tan2?ﬂ+ 4cut%ﬁ-tﬂamﬂﬁ

n 2m 41 37
(A) cot = (B) cot— {C) cot— (D) cot =

Let f(x) be a differentiable functionin [2,7]. if f(2) =3 and f'(x} < 5forallxin(2,7),
then the maximum possible value of f(x) atx =7 is

(A) 7 (B) 15 (C) 28 (D) 14

47T TIF, [2,7] SWBANE f(x) 9FD SWIFET ST SATS | AM (2, 7) SIS T8 x -9
QAT & f(x) <5932 f(2) =39, Sl @ x = 7 Yo f(x) 97 swray stfae 917 =&

(A) 7 {B} 15 {C) 28 (D) 14
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13. Let the number of elements of the sets A and 8 be p and g respectively. Then the number
of relations from the set A to the set Bis
(A) 2P*4 (B) 274 {Cp+q (D) pq
¥l UTF, A €T B TIAd SAMIET FLUT TGN p WL gl OEE A G (I 8 10
AR ALY 504
(A} 2P (B) 271 (Cip+q (D} pg
14. Ina A ABC, tan A and tan B are the roots of pq'(xz + 1) =r?x. Then A ABC is
(A) a right angled triangle (B) an acute angled triangle
(C) an obtuse angled triangle (D) an eguilateral triangle
ABC 93T faes | pg(x? + 1) = rix, ¥TIC tan A 942 tan B 410 ISt ©f 21 ABC
GER)N
(A) SITFHITT fag™ (B) S H (1! fagst
(C) geri1 faps (D) T2 fap
15. 1fy = 4x + 3 is paralle! to a tangent to the parabola y* = 12 x, then its distance from
the normal parallef to the given line is
213 219 211 210
A 75 B} 75 O 75 )7
qfit y = 4x + 3 @l y? = 12 x STEGEEy @ =507 ARSI 57, BT 20T § e
(AU BT Hhodd (P AnG AT §3g 35
213 219 211 210
(A) = (B) = Q) = (D) =
2 z
16. Let the equation of an eilipse be :ﬁ + % = 1. Then the radius of the circle with centre

(0,v2) and passing through the foci of the ellipse is
(A} 9 (B} 7 (C) 11 (D)5

x.2

4T TP 144+':—: = 1 43fE Soqraa T B A @ Joad @@= (0,v2) 93¢ @ i’
@3 $Aqraq Aifgaysiill, ©fF Y 25

(A) 9 (B) 7 {C) 11 (D} 5

M1 6/32 &

L
collegedunlaa
° ] India’s largest Student Review Platform

T



1f;

18.

19.

The straight lines x +y =0, 5x +y =4 and x + 5y = 4 form

(A} an isosceles triangle
(B) an equilateral triangle
(C) a scalene triangle

(D) a right angled triangle

x+y=0, Sx+y=4 932 x+ 5y = 4 TGl 2 AT (FIH 2T

(A) STz oS
(B) TR fap®™

(C) Fammars fagst
(D) e fags

i (5-) + cosec ! (E) == , then the value of x is
13 12 2
{A)5 B} 4 {C) 12 (D) 11

g% sin™? G%) + cosec !} (i—z) = % 5, B9 x -93 IH &

(A) 5 (B) 4 (C) 12 (D) 11

The values of A for which the curve (7x +5)%+ (7y+3)% = A2(4x + 3y — 24)°
represents a parabola is
(A) +

(B) + (€)% < (D) 4

u | o
o=
tlm

2 -3 T IAa S (7x + 5)% + (7y + 3)% = A%(4x + 3y — 24)? qo@dlt wIRGS XA,
o 267

1 Z
(2 1 B (D) ¢

(A) = (B) *

w|;
Lo~
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20.  Let f(x) = x + 1/2.Then the number of real values of x for which the three unequal
terms f(x), f(2x), f(4x) arein H.P. is

{A) 1 (B} O (C) 3 (D) 2

AT f)=x+1/2 « B 3T x-99 89l 9 qET S f(x), £(2x), f(4x)
23rF #5ifs( H.P) 5 IFE, B 3

(A) 1 (B} 0 (€) 3 (D) 2

21. Llet f(x) = 2x% + 5x + 1. If we write f(x) as
f)=alx+D(x-2)+blx—D(x—-1+c(x—1D{x+ 1)

for real numbers a, b, ¢, then

(A) there are infinite number of choices fora, b, ¢

(B} only one choice for a but infinite number of choices for b and ¢
(C) exactly one choice for each ofa, b, ¢

(D) more than cne but finite number of choices fora, b, ¢

4T WIS f(x) = 2x° + 5x + 11 BT 4T g, b, ¢-F T3
fix)=alx+1)x—-2)+b(x-2)x~D +c(x—1D(x+1) 3=
{A) a, b, c-T SN AW J1F 84

(B) a-9 (FIeNI@ QFH I3 W2 b,¢ - ST F2UTH T 78

(C} a, b, c-3 ATSNEY (FIENTA QF0 (E T 58I
(D} a, b, c-7 oTonda aFIfH4F foqg AW e 19 587

22. fa,f are the roots ofax? + bx+c=0(a# Q) anda + h, § + h are the roots of
px* 4+ gx+7r =0 (p#0) thenthe ratio of the squares of their discriminants is

(A} a®: p? (B) a: p? (C)a?:p (D) a: 2p

am ax’+bx+c=0 (a#0) SNITACEE fwsgfa o, ™ «9ae
px’+gx+r=0 (p=0) llowarg Fsefd a+h B+h 37, & A ST
fA@oTamg a0sfa IFeme @

(A} a?: p? (B) a:p? (C)a®:p (D) a: 2p
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23.

24.

25.

Let p,q be real numbers . if @ is the root of x? + 3p®x +5g%2 =0, B is a root of
x?+9p%x +15¢° = 0and 0 < @ < B, then the equation x? 4+ 6p°x + 10g? = 0 has a
root y that always satisfies

(Aly =a/4+ 5 B} <y AQy=a/2+5 Da<y<p

¥ 9P, p,q 30 BT AW W x? + 3px + 5¢% = 0 AR GFH IS o &8
x2+9p%x +15¢%> =0 “waed @3 I B W (0O<a<p), o ==
x% + 6p?x + 109% = 0 IFarew Wsp o y @ ST 374t Bra a5 of 3

Ay =a/4+p Byp<y {Cy=a/2+p Dla<y<p

The equation of the common tangent with positive slope to the parabola y* = 8v3 x and
the hyperbota 4x? — y%2 = 4 s

(A)y =vV6x ++2 B)y = vV6x —+2
©y=V3x+VZ (D)y =V3x~+2
y? = 8v3x AHGLaa 4x? — y? = 4 AT 4gF SRR e »orfreg AutEaer 507 -
(A)y =vV6x++V2 (B)y = V6x—+2
)y =+v3x++2 D)y=vV3x—+2

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

(A) (9, —24) (B) {1, 81) (€) (4,-16) (D) (—9,—24)

yi=64x WRET TN SAES 4x + 3y + 35 = 0 SET@AF ST IRI frgq
FIAI% 31

(A) (9, —24) (B) (1, 81) (C) (4,—16) (D) (—9,-24)
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26. Let z,,z, be two 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} an ellipse

(B) a straight line joining z, and z,

(C) a parabola

(D} a bisector of the line segment joining z, and z,

3l TIF Srzsiies( Argand ) SEF 97 I3RS 24, 2, g6 AR STet L0 €32 2 A 31
aBfB W q |z — 24| + |2 = 2| = 2]z, — z,| FRICE Bra a1 ©f 2@ 2 g7 AL
RIS

(A) 93T TqT
(B) z, QAL z, FLTAMSIFIAT QBTG TaeT (T

(C) 9F6 TS

(D) 2z, Qa2 z, ALTAISITIA FIAFYT AFHIT TNITIST

tan[n[rul;]]

27. The function f(x) = P

, where [x] denotes the greatest integer<x, is
(A} continuous for all values of x
(B) discontinuous at x = %

(C) not differentiable for some values of x
(D} discontinuous atx = —2

tan{n[r—g] ]
2+[x]?

fx) = SFF, @A [x) oD Sra® 12t < x fRUeT s

(A) x-9F T8 A S5 F85

(8) x = - Rrqre i8S
(C) x-9F TPy TITAT ST SWITAF AT 77
(D) x = =2 f[avts oD
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28. The function f{x) = a sin|x| + be!*! is differentiable at x = 0 when

(A)3a+b =0 (By3a—b =20 (Cla+b=20 D)a—-b =20

f(x) = asin|x| + be'*| JFST x = 0 TGS TWIFETIASHS L@ T

(A)3a+b=0 B)3a—b=0 Ca+b=20 (D)a—b =0

1

13 i3
29 If the coefficient of x% in (axz + ;—x) is equal to the coefficient of x % in (ax —E_;;)

then a and b will satisfy the relation

(Alab+1=0 (B)ab = 1 Qa=1-b D)a+b=—1

13 13
afi (ax? +-)  -a7 BN x® -7 Tt @3 (ax — =) - Rt 278 -z 7291 S

X

%, 130 a 992 b @ T P ©f 291

(AJab+1=20 (B)ab =1 {Qa=1—-#b (D)a+b=~1

30. IfI = fﬂz e*' (x — a)dx = 0, then « lies in the interval
afir 1= [7e¥ (x — a)dx = 0, 51 X1 o -9 W (T S AT S 26

{A) (0,2) (B] (_Lﬂ) {C) (23) (D) (_2!_1)
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dy y? “(Yﬁz) -
31. The solution of the differential equation Y=t TS is {(where cis a constant}

¥

e
" o (Z)= @0 (Z)=c
@9 () = o PIxt () =
yZ=x [”—zﬁ—@((%))] 9% SR S T (¢ 9Ff0 #3F) z7
x x o2z
w0 (5)= e wro(2)=c
(C) w(i—é = g (D) x%¢ (5) =

32. Suppose that the equation f{x) = x? + bx + ¢ = 0 has two distinct real roots @ and §.

The angle between the tangent to the curve y = f(x) at the point H‘B, 2V} and
2 2

the positive direction of the x- axis is

(A) 0° (B} 30° (C) 60° (D) 90°

431 TE f(x) = x>+ bx+c=0 IFITa 4 43T I A= a, f 1 y = f(x)
F@@Aha (“J'ﬁ,f(“*‘ﬁ)) @ =3 @ YU x-SCHA WIS (@I sAfamrst

2 2

(A) 0° (B) 30° (C) 60° (D) 90°

33. The function f(x) = x? + bx + ¢, where b and ¢ real constants, describes

(A) one-to-one mapping {B) onto mapping
(C) not one-to-one but onto mapping (D) neither one-to-one nor onto mapping

F(x) = x% + bx + ¢ JSG( function) , TIYTT b Q< ¢ IBT FIT

(A) @=fh 9 & 5@ one-to-one mapping) [HTHT 3@

(B) @D SofaTa<( onto mapping) AT 3(a

(C) Wt bact 97 @ S4faibad( not one-to-one but onto mapping) T Fa

(D) ©iEz T@e 1 &Afafbaq (S5 (neither one-to-one nor onto mapping) AT FF A1
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34,

25.

36.

tetn > 2 be an integer, A=

cos(2r/n) sin(Zn/n) 0O
(— sin(2m/n) cos(Z2n/n) D) and [ is the identity matrix

0 ] 1
of order 3. Then

(A)A" =Tand A" # 1

(B} A™ + I for any positive integer m
(C) A is not invertible

(D) A™ = 0 for a positive integer m

cos(2n/n) sin(Zm/n) O
n =2 930 gL i(integer), A= (* sin(2r/n) cos(2m/n) {}) €32 | ¥ 3 X3

0 0 1
oy T identity matrix ) | BT (&

(A} A" = [ 932 AP % ]
(B) m AT ALY T A™ # [

(C) A FroiSraaadtasn (invertible) TIG® a5
(D) 1T GG YRS AL m 9F S5 A™ = 0

Ram is visiting a friend. Ram knows 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) 1/2 (B) 1/ 3 (C) 2/3 (D) 7/10

A % THT MG AT I S @ SF IFH G2 TBH QI8 DI HH QIS SIS LT |
ﬁmﬁemwmmwmmwwm,@wﬁ%wwﬁm
53T AT 26T

(A) 1/2 (B) 1/ 3 (C) 2/3 {D} 7/10

The value of the sum (" C,)z o+ (” Cz)z # (”C])z + ot (“ C, )2 is

(A) (3"{:")z (B) 2:C. (€)*¢Cc, +1 O)*»C -1
2 - 2 2 2

("€, +("c,) +("c,) ot (7€, ) -am =

w (¢, B) (. (© ¢, +1 (D) ¢, —1
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37. The remainder obtained when 1! + 2! + 31 4+ --- + 11! is divided by 12 is

38.

39.

(A) 9 (B) 8 (C) 7 (D) 6
11+ 214314+ 4+ 11! F 12 Pg oSt T O 79
(A)9 (B) 8 (C) 7 (D) 6

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

(C) 25200 (D) 25400

7 & s G(consonant) W32 4 5 et (vowel) @ @@ 3 T FewAwG
(consonant) 3 2 T SIS (vowel) T59x19 T3 Fosffer w(wrlsd at a3 ver@) tofF
F T, S ALAT 27

(A) 24800 {B} 25100 {C) 25200 {D) 25400
2 i 22 " 23 " 2n+1 ”

Let S = 3 CU+? C, +5"C, +.4 —7 C,.Then S equals

2n+1_1 3n+1_1 3!'1._,1 2”‘-—1
[A} n+1 (B} n+1 (C} n (D) T

2 2 23 2:!+1

E!ETWS=—1-”CD+—"C,+?”C:+ +ﬂ+1”C” | OT J(A § -49 19 &

gatl g giti_g 3" 2" -1
{A) n+1 (B} n+1 [C) n {D} n
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40. Let R be the set of all real numbers and f:[—1,1] = R be defined by

o=

Then

xsin%, x # (0
D, il 3

(A) f satisfies the conditions of Rolle’s theorem on [—1,1]

(B) f satisfies the conditions of Lagrange’s Mean Value Theorem on —1,1]
(C) f satisfies the conditions of Rolie’s theorem on [0, 1]

(D) f satisfies the conditions of Lagrange’s Mean Value Theorem on [0, 1]

R T8 983 22714 (10 942 f:[—1,1] » R @3fC S a1a 5281 26T

o=

) s R

xsin%, x;t{)l
0, ri=14

(A) [-1, 1] S@arE f @reT-93 $ar( Rolle’s theorem ) -4d Toaid s

(B [~ 1, 1] SBARST f SHISIANET WU S5 Lagrange’s Mean Value Theorem) -94d
TSt Bra sid

(C) [0, 1] ST f @1eT-aT TAATT( Rolle’s theorem ) -9 1S & Bra o4

(D) [0, 1] SWBATCST f aTATLEHA FHH1F Sorm( Lagrange’s Mean Value Theorem )-9d
TS @ e

41. Ifa, b and ¢ are positive numbers in a G.P., then the roots of the guadratic equation
(log, a) x? —{2log. b) x + (log. c) = 0 are

(A) —1 and ::E; (B) 1 and — :::ﬁ'z
(C) 1 andlog, ¢ (D) —1andlog. a

a, b, c Tt wreaa Asfop® 2w, B 2@ (log. @) x* — (2log, E:;) x 4 (log, ¢) = 0 TagT®
StegerGa rse]fer 2

(A} —1 €3¢ 1‘2:; (B) 1«4a% 'E?Ti
(C) 1932 log, € | {D} —1 432 log. a
O M1 15/32
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42.

43.

44,

45.

There is 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 like both singing
and dancing, 30 like both singing and painting and 10 like all three activities, then the

number of persons who fike onfy dancing and painting is

{A) 10 (B) 20 (C) 30 (D) 40

265 SAT AFDT WA ATSCIR 519, A5 T ST 25w S| 9% ey 200 o ST Y B,

110 ©iF A6 2™ $0, 55 T SIS Ay Fd | gt 60 S 1A W2 15 5™ &d, 30 i
S QR SRA 1™ S WIF 10 TF foafG TS o= a0, S 5061 T4Ta 716 ¢ Sh

Mo FCd ANF THES 7 3

(A} 10 (B) 20 (C) 30 (D) 40

(A) o, /3/2] (B) [0, 1] (c} [0,3/V2] (D) {0, =)
y = 3sin (\/_T—z—_ﬂ) WCAFFHI A range ) &0

(a) o, /3/2] (B} [0, 1] (€) [0,3/v2] (D} [0, @)
The value of ‘" o ::ff = 5

(A} 1 {8) —1 (C) 2 (D} log,, 2
e

(A) 1 (B) -1 {€) 2 (D) log, 2

; L gD
Let f{x) be a differentiable function and f'(4) = 5. Then ;‘f Mequals

2 x-2

(A) O (B) 5 (C} 20 (D) —

; g
f (x) QG SrEREETTESts SUTEE 932 f1(4) = § | ot et fm LOTLE) gy 5

X -

(A) O (B) 5 (C) 20 (D) —20
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46. The sum of the series

n=1

a3 SR EINGa @rsrEer 56

(A) sm( - ) + sin (32{]) + sin (;G)
(B) sm( ) + sin ( ) + sin ( zn) + sin 321::)
() + s (5) +sn () s 25) s ()

{D) sin (18 ) + sin (36{})

SIH

47. Let] denote the 3 x 3 identity matrix and P be a matrix obtained by rearranging the
columns of 1. 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

(C) there are more than one choices for P and some of them are not invertibie
(D} there are more than one choices for P and P! = [ in each choice

7% 3 x 3 @enw TG E(identity matrix) 2 €3e P i 1k /-9g sgafe(columns )
@1" QT F99i( rearrangement/permutation ) - 47 T M 2 ST

(A) P-94 6 6 foamet 518q W32 det(P) = 1

(B) P-499 6 {5 fogme 87 ¥ae det(P) = 1

(C) P-a7 GFRT Fe1 67 972 7T 0K SIS0 (4TS TTIsT (invertible ) 7
(D) P-97 @p1fYd ® ST YT AloW Ct@ P71 =/

M1 17/32
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48. The coefficient of x* in the infinite series expansion afms for |x| < 1,is

{A) —1/16 (B) 15/8 {C)—1/8 (D} 15/16

3

———— QT THIT (TG AT x3-4F T35
{(1—x}{2—x)

% jx| < 137, ©@@

(A} —1/16 (B) 15/8 (C) —1/8 (D) 15/16

3 5
49. For every real number ¥, let f(x) = % +ox° %f‘ + —1—11:4 e,

Then the equation f(x) = 0 has
{A) no real solution
(B} exactly one real solution

(C) exactly two real solutions
(D} infinite number of real solutions

ATET AW AW x -9F T f(x) =S4 -2+ I+ 2kt e T Fx) =0

(A) (@19 187 > ( real solution )3

(B) 9T QT (FIETNTA AF(G TWBT FANIYIH HH
(C) 510 9ae (FIeTHra@ 75 IWT TWYH ANG

(D) SN FL4TF IBI AT HI(T

50. Let Sdenote the sum of the infinite series 1 +;+§+j—?+%§—l—m. Then
(A})S <8 (B} S > 12 {CrB.5 =l (D})S =8
L+2+ 24+ 24 2 ax ol caififfg carsreat § xeer

(A}S <8 (B} S > 12 (C}8 <SS <12 (D}S =8

o
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51. let [x] denote the greatest integer less than or equal to x for any real number x. Then

lim [2] .
— is equal to
n— 0o n

(A) O (B) 2 (C) V2 (D)1

x 3ff ama e =, [x] 267 W fFou(greatest integer) AT x STAFI (2T AT S

lim [nvZ]
n—oo n

ST | -QF TF 5

(A} O {B) 2 (C) V2 (D)1

52. 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) g'(0D) does not exist (B) g'(0) =0
(Cg'(0)=1 (D) g’ (0) = 2

431 TF f(x) 997 aFG wWIFeasast (differentiable) SCsiF&(function) @ f7'(x)
STFHs FB6( continuous), £/(0) = 1 9ae f'(0)-7 WeF =1 g(x) = xf'(x) 2

(A) g'(0) -7 SIf&g (73 (B) g’'(0) =0
Qg'®M=1 (D) g'(0) = 2

53. Let z, be a fixed 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;, 23 as the
vertices taken in the counter clockwise direction. Then z,z,z; is equal to

(A) z{ (B) z{ (C} z{ (D) z,

ST TIF 2, SIS 5 Argand plane) 935 UFF I 03T So1T RfES @I
R @ 04 (T TGS €3S 2y # +1 | ST Jraa Gow wiva $UE oo
sfrs f5aft 99 2y, 75, 23 QT THIY (apST 5107 T | O JET 2,2,25-F T 26

(A) zZ (B) z; (€} 2z (D) z,
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54,

55.

Suppose that z,, z,, z; are three vertices of an equilateral triangle in the Argand plane. Let
o = %(ﬁ"r () and B be a non-zero complex number. The points az; + 8, az; + f3,
xz; + 5 will be '

(A) the vertices of an equilateral triangle
(B) the vertices of an isosceles triangle
(C) collinear

(D) the vertices of a scalene triangle

H] AP 24,25, 25 SNASNS Bt Argand plane ) QMG S92 T@pTSE( equilateral triangle)
feafs Mfa~g | Erﬁ?cx=%(\/§+£) Oge B # 0 Wl Sfos srewst =4; o o0 az, + B,
az; + 5, az; +f8

(A) @35 sTuars fagrew feab MRy

(B) «FfT swfadrz(isosceles ) fagrsa Reafl THfas
(C) STy

(0} @D Tz scalene ) fagrem Rovfp My

1/2

The curve y = (cos x + y) */“ satisfies the differential equation

z 2
A 2y — D Z+2(2) +cosx =0

2
[B)%—Zy(f—é) +cosx =10
2 2 .
(C}(Z}’—l)j;—Z(z—D +cosx =0
2 2
ID)(Zy—l)Ex—f—(z—D +cosx =0

y = (cos x + y) V2 @it 7 S@ase i s s o1 5o

2 2
(A) (2y—1)%+2(%) +cosx =0
a2y o () _
{B) . Zy(dx) +cosx =0
2 2 1
(€) (Zy—l)g— G—i) +cosx =0

2
(D) (2y—1)%~ (Z—D +cosx =0
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56. In the Argand plane , the distinct roots of 1 + z + z3 4+ z* = 0{(zis a complex number)
represent vertices of

(A} a square (B) an equilateral triangle
(C} a rhombus {D) a rectangle

Srastites 50 (Argand plane) 1+ z + 23 + z* = 0 (z @35 Sfber LU STTALAT HIT
e @ ovras ey 9o @, ©F 3

(A) @aTD Fsfosa (B) @G owarg fag s
(C) @& &1 rhombus ) (D) BT HTHTFA

57. in a AABC, a,b,c are the sides of the triangle opposite to the angles A,B,C
respectively. Then the value of a3 sin(8 — €} + b?sin(C — A) + ¢’ sin(4 — B) isequalto

(A) O (B) 1 (C) 3 (D) 2

ABC fagtsd A, B, € @sffers adle arzgfer sv@w a, b, c | ©F 22T o® sin(B ~ ) +
b3 sin(C — A) + ¢3 sin(4 — B) -a W T3

(A) O (B) 1 (C) 3 (D) 2

58 Leta,f be the roots of x? —x —1 =0and S, = a™ + ", for all integers n = 1. Then
for every integer n = 2,

(A} Sy, + Sn—1 = Sn+a (B) Sp — Sa1 = Snna
(C} Sn-l = Sn+1 {D) Sn T Sn-—l = 25?14—1

gat TF x2 — x — 1 = 0 Sieard AwafF o, f €2 T8 TIQY AW n = 1-97 &N
S, = a®+ f"| of 30T TG AW n = 2 -9 JFe JLF9 &3

{A) S, + Sn-1 = Sn+1 (B} S, — Sn—1 = Spa1
(C) Sn-1 = dn+1 (D} Sn + Sn-i = 2'5"1r1+l
S M1 21/32
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59. A fair six-faced die is rolled 12 times. The probability that each face turns up twice is equal

to
(A) 12! 212
6161612 (B) 26612
12! 12!
(C} 26 gi2 | (D) 62 612

QFD HFFATST TG TE@E 12 T (AT 367 | 57 201 ATosall o 2 917 S0 7l TaTHT

R AC IR

A 121 212

A ererer2 B) eerz
12! 121

(C} 26 g12 (D} 62 612

60. Hfa, fare the roots of the quadratic equation x* + px + g = 0, then the values of
a® + B3 and a* + a?B% + B* are respectively

(A)3pg — p* and p* - 3p’q + 3 q°

(B} -p(3g — p?) and (p? — q)(p* + 39)
(C) pg — 4 and p* — ¢*

(D} 3pg —~ p? and (p* - ) (p* — 3q)

x?+px+q=0 feas NieaeR I I o 932 B 3w, O e o + B3 «ge
at + a?f? + p* -«3 gRsfer gY@ w 3@

(A) 3pq — p* €32 p* - 3p?q + 3 ¢

(B) -p(3q — p?) 932 (p? - @) (p* + 3q)
(C) pq — 4 @3z p* - ¢*

(D) 3pg — p’ 972 (p* — @)(p* - 39)
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Category — il

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

61. The sotution of the differential equation

d
}’_I_ y
dx xlog.x x

under the condition y = 1 when x = e is

(A) 2y = loge. x +

loge x

(B) ¥y = log. x + oz

(C)ylogox =logex +1
(D) y =log.x +e

d 1
2 o s = ~ IFEIFA AN DT I,
dx  xlogex X

y =1 T4 x = e TSRIEF 2o

(A) 2y = log. x +

loge x

(B)y = log. x + oz s

(C)ylog.x = log.x +1
(D)y = loge x +e

62. Let f(x) = max{x + |x|, x = [x]}, where [x] denctes the greatest integer < x. Then the
value of f_33 f(x)dx is
(A} O (B) 51/2 (C) 21/2 (D) 1

a1 TF f(x) = max{x + |x|, x = [x]}, WA [x] ST WAy e TF UF x -<9F G
WWW@TE{HI_Zf(x)dx a7 WIF 557

(A) O (B) 51/2 (C) 21/2 (D) 1
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63.

64.

65.

Let X, = {z =x+iy: |z|? < ﬂ forall integers n = 1. Then M-y X, 05

(A} a singleton set

(B) not a finite set

(C) an empty set

(D} a finite set with more than cne elements

n = 17Af5Ya & X, ={z=x+£'y: 2|2 Ei—] - i By (8

(A) OT0-4 TAMIAT( etement ) AT QF
(B) 7510 T s o6 7%

(C) GTOTT =15 315

(D) G-« ARG T4 A1 &g w1

Applying Lagrange’s Mean Value Theorem for a suitable function ffx) in [C, h], we have

f(h) = f(0) + ~f'(Bh), 0 <€ < 1.Then for f(x) = cos x, the value of
lim &
h—0%

=

(A) 1 (B} 0 (C) 1/2 (D) 1/3

[0, h] SBATT TATT TNFS f(xj- 99 TG o571t &a( Lagrange’s) TEW T ST At
Fd MR f(h) = f(O)+ hf'(Bh), 0 <8 < 11T 2FSf(x) = cos x-97 S5

lim 6

h—=0"

-g q19 2
(A)1 (B) 0 (€)1/2 (D) /3
The equation of hyperbola whose coordinates of the foci are (48, 0) and the length of

latus rectum is 24 units, is

(A) 3x2 —y? =48 (B) 4x? — y? = 48
(C) x% —3y% =48 (D) x? — 4y? = 48

@ AIEsa Aifcaiad ®AE (£8,0) 938 Aifcama il 24 9%, B AL T

(A)3x% — y2 =48 (B} 4x% — y% = 48
{C)x? —3y* =48 (D) x* — 4y? = 48
M1 24/32 &
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66.

67.

68.

A student answers a multiple choice question with 5 alternatives, of which exactly one is
correct. The probability that he knows the correct answer isp, 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

4p
3p+l

(a) =L (B) =2 (C) == (D)

4p+3 Ip+2 4p+1

QafG Aryg A ey Seg Wity 9 UG ea 1 Wslh witag a4fg s Twa R
TRA 36 p, 0 <p < 11 oF A 5if5s TG a1 S, ©f 5067 ¢ weid aslh el
fTafbn @i (AT (T (@ Tralhd o%a Gad ASE | (T (Fa (F (@ A6 5ad (& Hdib®
Merry, 7% 90919 ST 36

3p 5p S5p 4p
{AJ {B}3p+2 (C}4p+1 (D)3p+1

27 47 61T
COs —?- + cos? “+ COS =

(B} lies between 0 and 3
(D} lies between 3 and 6

(A} is equal to zero
(C) is a negative number

21 47 61T
COS = + cc:rs? + CoSs = -OF g4

(A) O (B) 03 3 OT W7 ATHEF

(C) QFT «emard Sy

(D) 336 A9 U YTE

Suppose M = f;ﬁ T:; dx,N = fﬂﬁﬂg—r;cf;:—x dx. Then the value of (M — N) equals
3 2 4 2
(A) = (8) €= D)+

_ fmficosx _ rr/asinx cosx . }
AT M= [ ——dx,N = [ —r x| ST XA (M —N) -3 9= 33
3 2 & B
Al B L& e Ly
M1 25/32

L
collegedunlaa
° ] India’s largest Student Review Platform

T



69. For any two real numbers 8 and ¢, we define 6R¢ if and only if sec?8 — tan®@ = 1.
The relation R is

(A) reflexive but not transitive

(B} symmetric but not reflexive

(C) both reflexive and symmetric but not transitive
(D} an eguivalence relation

™ @F g a8 FIUT § €L @ -9F Ty, 9 @ FRe TW QIR (BIEWi@ Tn
sec?f — tan®@ = 1 Ui &1 5 R SHHRD( relation )

(A} F59( reflexive ) 68 SIS TE{ transitive) 51

(B) &Ta™T({ symmetric ) &8 ¥519( reflexive ) A%

(C) #5 ( reflexive ) 932 AR5 symmetric) 18 F2@R(transitive ) =4
(D) 9l Awpersl{ equivalence)

70. The minimum value of 251X 4 2¢05% g
(A:l 21—1;’»’? {B} 21+1N§ [C} 2.._:5 {D} 2
2810 4 2COSX FTPHF(LA TN NI 2T

(A) 21—1;’*.,"5 {B) 21+‘1,.’v"§ [C) 2-\;'5 {D) 2

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

(A) neither reflexive nor symmetric

{B) reflexive and symmetric but not transitive
(C) symmetric and transitive but not reflexive
{D) an equivalence relation

Sget 3 x 3 a3 qfEe 93 (3 % 3 real matrices) GTOd S48 &0 Faw (relation) ¥y
R

A ~B T@ Ift a3s @emia 3% g5 Fadtowad @tsrs (Invertible ) WG P,Q “1aar I
qIHE ST B = PA Q' Bra z 1 s&(relation ) ~ 5 =@t

(A} 754 (reflexive ) a1 AR5 symmetric) THIAGE Y

(8} 74 (reflexive ) ¥ AR5 symmetric) g @ w(transitive ) 39
(C) oo ( symmetric) Qas J9@T9(transitive ) a@ #5M(reflexive ) a8
(D) Q=I5 ATgatol( equivalence relation )

5]
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2.

73.

74,

Let ¢, f denote the cube roots of unity otherthan 1 and « # f. Let
302

- ;(—1)*1 (g)n

Then the value of s is

(A) either —2w or —2w? (B) either —2w or 2w*
(C) either 2w or —2w? (D) either 2w or 2w°

a, f %1 1-47 9f5 4P T79e 4l (P82 1 7|

302

=Y ()
n=0
20T 5-499 19 257

(A} —2w T —2w? (B) —2w T 2?
(C) 2 31 —2w? (D) 2w AT 2w*

mr . 0,2
Let t,, denote the nth term of the infinite series % 4+ % + -3% 4 ? 4 ? S

Then "™ t, s

T1— 0

(A) e (B} O (C) e* (D)1

T+ 2+ 2424 20 @ ol e newT om e, A, (T £, W@

¥ 71 =400

(A) e (B) 0 (C) e? (D) 1

A particle starting from a point A and 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

. . e T
is v, and if the velocity at time S5z, then

(A vy =73 {B) vy > v Qv <vp (D) v, = %vz

Ol BT AB STIECUT IT19T 4TS ¥=7gace (positive constant acceleration) A 99 (AF
B fovte T T mem | 4t 715 @fGa araies sforast u >0 €992 AB JeTayd N4ag P |

fBa sifiswast P Rqes v, €3 2 0T v, T
(Al vy = 1y (B) v; > vy (C) vy < vy {D}vlzivz
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F s

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 1
(B} — (B) —= Q) (D)

52 G S 9Hf0 SieTeld s «imeh (3 5 § o Tymei@ gate fieat o ‘toiea’
CETIE QB0 BTo | GBIT TAFIT (RTE 310 ForTD ST oot 717 SN 9a2 Fifs it wiem
BN A3 WIS (WA 2 G 51s =g 3 6 o1ead s 2 5 (e oz 3 16 f4fa), a <bmrg
FIRAT 24

6 23 1797 1
(A} 4165 {B} 4165 (C] 4165 (D} 4165

Category — Il

Q.76 to Q.80 carry two marks each, for which cne 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.

76.

If u(x) and v(x) are two independent solutions of the differential equation

d’y dy
— == ey =1
dx? dx B !

then additional solution(s} of the given differential equation is(are)

(Aly =5u(x) + 8v(x)

(B) y = ¢ {u(x) — v(x)} + c, v(x), ¢, and ¢, are arbitrary constants
(Q)y = ¢ u(x) v{x) + ¢, u(x)/v(x), ¢; and ¢, are arbitrary constants
D)y = u(x) v(x)

Hﬁgi—f+ bi—i-i—cy — Gmwmﬁﬁiﬁﬁ’%mw u(x) 932 vix) 29, ©f 30T 973
TP TSI HA 9 QTS TN (3

(Al)y =5u(x) + 8v{x)

B)y = ¢ {u(x) — v(x)} + c; v{(x), ¢; 992 ¢, W @ PdE
(Qy = ulx)v(x) +c ulx}/v(x), ¢, 932 ¢, W IS $IF

D)y = u(x) v(x)
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77.

78.

The angle of intersection between the curves y = [|sin x| + | cos x|] and x? + y* = 10,

where [x] denotes the greatest integer < x, is

{A) tan™' 3 (B) tan~(—3)

(C) tan~*v/3 (D) tan~1(1//3)

y = [|sinx| + | cos x|] 9F2 x° + y? = 10 IF@IRET (20 [T0o @7 ffawrer et s
[x] 2o stfa® o3 L4t Tg Wi x-9F 509 (T 91 5WIF)

(A) tan~13 (B) tan 1(—3)

(C) tan~2 /3 (D) tan~1(1//3)

fjlr—tldt, x>1

Let f(x) = :
/ x—%, x<1

Then

(A) f(x) is continuous at x = 1

(B} f(x) is not continuous at x = 1
('C} f(x) is differentiable at x = 1

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

Fli—tlde, x>1
41 T f(x) = ’ | O 7T
X x<1

2
(A) f(x) SIHFF0 x = 1 G o
(B) f(x) w0 x = 1 faqe do 74
(C) f(x) TAFIT x = 1 RYE IWIFATEISN

(D) f(x) SCorsats x = 1 favro SBATeT @ISt 3y
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79.

80,

f the circle x%+vy>+2gx+2fy+c=0 cuts the three circles x*+y*—5 =10,
x24y2—8x—6y+10=0andx?+y>~4x+ 2y —2=0 at the extremities of their
diameters, then |

(A)c = —5

(B} fg = 147 /25
(CYg+2f =g+
(D) 4f = 3g

T x2+yi42gx+2fy+c¢c=0 38T
x*+y*—=5=0, x*+y*-8x—-6y+10=0
Qe x2 +y? —4x + 2y — 2 = 0 3 F5af0re ot Py auiiyes @ $d| S U

(A)c = =5

(B} fg =147/25
CQYg+2f=c+2
(D)4f = 3g

For two events 4 and B, let P{A) = 0.7 and P{B) = 0.6. The necessarily false statement(s)
is/are

(A) P(AN B) = 0.35 (B) P(A N B) = 0.45
(C) P(ANB) = 0.65 (D) P(A N B) = 0.28

G 9091 A @ B abid SRIRET IVEW P(4) = 0.7 €432 P(B) = 0.61 ©f TeT ImR st
Sl (qfer) ==

(A) P(ANB) =035 (8} P(ANB) = 0.45

(C) P(AN B) = 0.65 (D) P(ANB) =0.28

END OF THE QUESTION PAPER
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10.

1.
12,

13
14. AIPFTITH BIGTT IS OMR #f@ San3 “ffamdfars g T j

() A

T Bte fom oaTad(Category ) 2% TR

AFRA | : 21T 1 (WS 48 60 dfslG a7 1 797 =R @Ie QF Ao g ua b T Tod
Ni5a

AT Ik A3 61 (ITH A 75 TS 9407 2 T Wy €32 &% 19w ve <) @ S

AU : 98 76 (& 243 80 4Tl 200 2 999 =y W3t W} Asfr waifss Sag A
30e AT

FFE | 9T AT || -T5 BT SHREI ST 787 FOT A} AP | ad A6 B SaEd &

1/3 759 ™ 973 QI 94F7 Il -aF AFST T TTLE9 & 2/3 799 <7 AT |

AFF Il 13 ©F SJEL & I FMHT AT | TS TIDM(EF T SFAT1SE 20 A4S

2 799 (oT A1 TR @F 97T ©F $ad e el Afe Gedas F4 @S 91 @A, 9%

AT AT A (A A

OMR #ira 4fEth 4797 9933 THAT A, B, C, D fofee v T 3@ o3 4177 &ag

frre za|

+fsG OMR S@ava a@ 15 ot 7Rt I Sadota TS T W I SC6 LS w167

3AT 58 QT OGP fomy O T W ©d SadUa dfed #41 3@ T &)

QAT ATAFIIR A AT

(T F0IF Gaq 97 feel @3 40T P97 AFd (SW @ | AN AT -TE @FF q4TIF QT
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