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Instructions

1. This question paper contains all objective questions divided into three categories.

2. 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
ocption is correct.

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

3. 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-ll,
2/3 mark will be deducted for each wrong answer.

4. Category-lll questions will not carry any negative mark. Against the number of correct
options indicated, a maximum of two marks will be awarded on pPro 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.

5. 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 columns.

6. All OMR will be processed by electronic means. Hence, invatidation of Answer Sheet due
to foilding 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.

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

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

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

10. 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.

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

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

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

14. Hand over the OMR to the Invigilator before leaving the Examination Hall.

d M1 1/32

— LOLLEGE.-



Space for Rough Work

M1 2/32

7@LLEGE.



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) C (C) 3 (D) 1

VX + 1 —=Vx - 1= Vix — 1 siiteaaBa sSIurgag FeUst 56

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

2. Thevalueof |z|* + |z — 3|* + |z — {|? is minimum when z equals
_2, - ¢ i
(A) 2 =1 (B) 45 + 3 i (C}1+'-3- (D)1 — -

12|12 + |z = 3|% + |z — | 57D [E T4H 7 -9 919

5 . .
{A)Z—Ea (B) 45 + 31 [C]1+§' {D)l—i
3
2x*+1, x<1 2
. f ={ : ., th '
3 Flx) o Y en [ f(x)dx is

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

2x*+1, x<1 2
T f) ={o, T S =t
f(x) 4 -1 x> Of 20T |, f(x)dx

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

4 ¢ Hm 2asinx-—sin 2x _ ‘
0 —— exists and is equal to 1, then the value of a is
(A) 2 (B) 1 (C)0 (D) -1
i 2a sin x—sin2x s
gy M Z2ERF PR 99 TTGAA ST @ W32 15, SIEE a - N 3
x—=0 tan3x

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

l0g10: logr (VX + 7 + Vx) =0 s

(A} 3 (B) 7 {C)S (D) 49
l0L101 logs{vVx + 7+ \/T} = 0 FANFIaina Jaryid %&

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

The integrating factor of the differential equation
(1+ xz}z—i +y = plan™ X ig

(A) tan™x (B) 1+ x * (C) etan X (D) log. (1 + x*)
{1+ xz)i—i +y = et X % HEAFe IS Ta AN BF(integrating factor ) Zet
(A) tan™tx (B) 1+ x (C) plan™'x (D) loge (1 + x%)
ifﬁ = cos * x, then it satisfies the differential equation (1 — x?) 3?: xj—z = ¢, where
¢ is equal to

(A) O (B) 3 (€)1 (D) 2

£
Hﬁﬁ=cms‘1x§§r, o 3T @afp (1—x2)j—x§f~xa—y=co@ﬁ¢cﬂ NI e F4,
T ¢ bq 119 249

(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! sreaTIia o1E U 2% logye2 = 0.3010) 2

(A) 602 (B} 301 (C) 392 (D} 391
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9. The area of the regibn bounded by the curves y = x? and x = y*is

(A) 1/3 (B) 1/2 (C}1/4 (D) 3

y = Y2 ey = y2 JP@YRY TaT ANIaw CFAIbd CPATE T
(A} 1/3 (B)1/2 (C)1/4 (D)3

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

bl wHEE o FEE o5

471 TF R I\ 52T G5 Q32 f:R - R @UF f(x) = 3x% + 11 ©F 3t £71([1, 6))
GG 3o

offol) wlEA L @ FER oS

11. The value of tan% & 7 tanz?n + 4 cot%"’ is

114 37T
(A) cot - (B) cot=— (C) cot— (D) cot—
1:.':111't~'{5E + 2tan2?n+ 4c0t% -9 TIH 37

14 41 37
(A) cot= (B) cot? {(C) cot— (D) cot—

12. 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

YT IIF, [2,7] SWBANE f(x) 9F0 SWBIFA ST SCAHS | AM (2, 7) TSI T8 x -9
QA &S £/(x) < 5938 f(2) =3, S x = 7 9@ f(x) @7 s1ay sifew 917 3

(A) 7 (B} 15 (C) 28 (D) 14
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13. Let the number of elements of the sets A and B8 be p and g respectively. Then the number
of relations from the set A to the set Bis

(A) 2P (B) 274 (Clp+q (D) pq

43l UIF, A Q92 B TILAEA TAMIET TN TG p QL gl SIEA A G0 (TF 8 (T
AG{and AT 209

(A} 2P74 (B} 2P4 (Cp+q (D) pg

14. Ina A ABC,tan A and tan B are the roots of pq'(xz + 1) = rx. Then A ABC is

(A) a right angled triangle (B) an acute angled triangle
(C) an obtuse angled triangle (D) an equilateral triangle

ABC 930 fags | pg(x? + 1) = rix, IFAC tan A 992 tan B 9ib 9ISt 1 ©f a1 ABC

HEAIR
(A) SIHIET fap S | (B) SPEcFI Y fags
(C) e faes (D) sars fags

15. 1fy = 4x + 3 is parallef 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} T (C) oy (D)

i y = 4x + 3 SFe@WT y? = 12 x SfEquEy @ ~orf@Fa ATEe 20, B 30eT & e
@A AT Hhodld (TP Jug JAIeEYT 49g 33

213 219 211 210
(A) 7= (B) = (C) = (D) =
2 2
16. Let the equation of an eilipse be :i: = = 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

2 2

4T 1B m+— = 1 9FT TAJCaEA APA | BT ¥ @ e @4 (0, V2) 932 @ SECLE

33 BAYLSA rﬂﬁs*'aumﬁ’r S Y 2T

(A) 9 (B) 7 (C) 11 (D)5
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17. The straightlines x +y =0, 5x +y =4 and x + 5y = 4form

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

D) a right angled triangle

x+y=0, 5x+y =4 432 x + 5y = 4 e SfeT 71 Wm (FaAfb @

(A) ST Tag™
(B) SaT2 fag&

(C) e faps
(D) ST TG

=  then the value of x is

18. |fsin™?t (155) + cosec ! (1—3) >

12

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

g% sin™t == + cosec L =EE,Wx—Lﬂ?rmm
13 12 2

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

19. The values of A for which the curve (7x +5)% + (7y +3)% = 42(4x + 3y — 24)°
represents a parabola is

(A) % B+ . (Of (D) +

v | O

1 -7 1 WA S (7x + 5)% + (7y + 3)% = A2(4x + 3y — 24)? I@@UIT AT AT,
Of 2

2
D)+ ¢

|

6 7
(A) X (B) = ¢ (C) =
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20.

21

F

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)=x+1/2 1 O T x-93 T359fct aa wma s f(x), £(2x), f(4x)
29T F A5ths( H.P) (5 B, BT 5

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

let f(x) = 2x% + 5x + 1. If we write f{x) as
fX)=alx+1D)(x—-2)+b(x—2D(x—-1 +clx—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 of a, b, ¢

(D) more than one but finite number of choices for a, b, ¢

YA UIF f(x) = 2x° 4+ 5x + 11 IWBT SILA @, b, ¢-T S
fxy=alx+1Dx—-2)+b(x—2)(x - D +cx—D(x+1) 3=

(A) a, b, c-T ISP FAUTF T 583

(B) a-F (FINI@ QF([ UMT 4F2 b,¢c - SPNY FLUTF TN S8
(C} @, b, c-9 ATSNFI (FIETTA QFL F(F TIF &I

(D) a, b, c-7 Froda @FifHE fag A Aeia 717 587

if a,f are the roots of ax* + bx+c=0(a#0)anda +h, + h are the roots of
px*+ gx+7r =0 (p #0) then the ratio of the squares of their discriminants is

(A} a®: p? (B) a: p? (C) a2 p (D) a: 2p
am ax?+bx+c=0 (a0 ANvEmam FogfE @, f =W @3

px+gx+r=0 (p#0) Uazzcd F=fT a+h B+h 37, O A ST
fReoieag a0sfa IFATs @

(A} a*: p? (B) a:p? (C)a*:p (D) a: 2p
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23,

24.

23.

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

AYy =a/4+p (B) S < y CQy=a/2+p Da<y<p

I qIE, p, g 90 IS8T AW I x2 + 3p°x + 5¢% = 0 TR GFfo TS a 438

x? +9p%x +15¢%° =0 slleacrd @3t I f W (0<a<pB), o ==
x? + 6p2x + 109? = 0 ANTICNT WD IS y @ *THHF 741 B o7 ©f 36

Ay =a/4+f  BIF<y CQy=a/2+8  (Da<y<p

The equation of the common tangent with positive slope to the parabola y* = 83 x and
the hyperbola 4x% — y? = 4 is

Ay =V6x +V2 (B)y = v6x —+2
(C)y=vV3x++2 D)y =V3x -2

y? = 8v3x LT 4x% — y? = 4 ANGCST FANGE ANSAPIE FIYFT =9 15g FRFI T

(A)y =V6x+/2 (B)y =V6x—+2
(C)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) (C) (4, —16) (D) (—9,—-24)

y2=64x fﬂﬁ:iqc@»::l SNT IIES 4x + 3y + 35 = 0 FIq4d SETTTST IR ﬁ“’iﬁ

F191F 21

(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
satisfving |z — z,| + |z — z,| = 2|2y — 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,

sl TIF SFos1e (Argand ) BEd ST WAES 24, 2, 510 [HE ®ivet AW €32 z @ I
aBfo 9 T |z — 2, + |z — 2| = 2|z, — z,] Ao e $d | ©f 3 z qE JAwlE
A Z(

(A) 9T T3

(B) z, Q2 z, SILTAMSIFIT BTG FISTITYT

(C) 3D s

(D) 2z, €a2 z, RLTTSIF HAEEAR QBID TWRAIST

tan{ﬁ[x—g]}

2+[x]4

27. The function f(x) = ~where [x] denotes the greatest integer < x, is

(A) continuous for all values of x

' T
(B) discontinuous at x = -

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

Flx) = tantrlx—21) STPFHG, @A [x) 5D TS LT < x T

2+[x]*°

(A) x -9 B qI{Hd S9) A9

(B) x = ; [T9(® SR8
(C) x-9F [ TITRAT S5 SBIFTF TS 97
(D) x = —2 MY(® S°Bo

M1 10/32

Z®LLEGE.



28. The function f{x) = a sin|x| + be!*' is differentiable at x = 0 when
(A)3a+b =0 B)3a—»bH =0 (Cla+b=0 (Da—b =10
f(x) = asin|x| + be* SCTFHT x = 0 TG SWAFFISHT 5@ T

(A)3a+b =0 B)3a—b=0 (Ca+b=0 D)a—b =0

1

13 13
2g. If the coefficient of x® in (axz -+ ﬁ) is equal to the coefficient of x™° in (ax — HE)

then a and b will satisfy the relation
(Ayab+1=20 (B)ab =1 (Cla=21—0 (D}a + b = -1

13 13
afir (ax2 +i) _q7 fBna x8 -ag g5t ¥3e (ax --1--) -7 fa®itg x~8 -97 M35 TIWE

bx bx?

7, &1 306 q 93¢ b & FAFT B g ©f 26

(Ayab+1 =20 (B)ab =1 (Cla=1-—0b (D)a+ b= —~1

30. Ifi= fﬁz e*'(x — a)dx = 0, then « lies in the interval

(A} (0,2) (B) (—1,0) (C) (2,3) -~ (D)(-=2,-1)

qiu | =J‘;e"4(x—a)dx=O,olkmcx-ﬂawmmcﬂwaﬁ

(A) (0,2) (B) (—1,0) (C) (2,3) (D) (=2,-1)
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31.

32.

33.

= 4

i
Y
dy lyz “’(I-‘f)

] is {where ¢ is a constant}

The solution of the differential equation y-—= = x [ (yz)
i b )
W o(Z)- o oxo(5) ¢
0 (D)= er 012 (%) =
- o)
y <L =x %4 ("% 9% SBIT TNFICT T (¢ GFE #7F) 267
P2 /]
W o(Z)= o @xo(2)=¢
00 (E) e o1 () =

Suppose that the equation f{x) = x* + bx + ¢ = 0 has two distinct real roots a and §3.
The angle between the tangent to the curve y = f(x) at the point (E:—ﬁ (if')) and

the positive direction of the x- axis is

(A) 0° (B} 30° (C) 60° (D) 90°

a1 AT f(x) =x2+ bx+c =0 TNFAT7 g0 94T IWI A= a, B | y = f(x)
GG EMIT (# (ﬂ)) fF® = fe 3 491UP  x-SCHT N @I ATanrof

2

(A) 0° (B) 30° {(C) 60° (D) 90°

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 + ¢ SAFG(function) , WANF b 9de ¢ BT $IF

(A) 90 WiFF B@T( one-to-one mapping) [T I

(8) @35 Sofaba@<( onto mapping ) AT &4

(C) Qi< ba< 77 o8 B4ifsiba@d( not one-to-one but onto mapping ) HTH1 7

(D) 73 fo@e 1 Safafbad (SIHGIR (neither one-to-one nor onto mapping) RTCT F3 71

M1 12/32
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34.

35.

36.

letn = 2 be an integer, A=

cos(2x/n) sin(Zn/n) O
(- sin(2m/n) cos(2n/n) 0) and ! is the identity matrix

0 () 1
of order 3. Then

(A)A® = Tand A" % # I

(B} A™ # [ for any positive integer m
(C) A is not invertible

(D) A™ = 0 for a positive integer m

cos(2n/n)y sin(Zm/n) O
n > 2 930 gfiewi(integer), A= (-—— sin(2rr/n) cos(2m/n) 0) 93e | R 3 X3
0 0 1
o wrifGE{ identity matrix ) | BT 20T

(A} A" = [ @3 A" # ]

(B) m 4TS ALY LT A™ # |

(C) A Faorfre@adrarsts (invertible) WIfG® 47

(D) @17 6 4ArE AU m 9T &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

JI 9F THA 10 AN | T MA@ ST IFT G2 B Q2 SN T GPE DG (Rl |
zr%ﬁmwem@mmwmmﬁww,@ﬂa@fﬁawwﬁﬁm

R3TIF 3BIFT 27

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

The value of the sum (" C!)z % (” s )2 + (" C3)2 o LS & (" C, )2 is

w(re) @ @rce1 @C, -1
(o) s(res) s (o) ee(ce. ) ammem

(A) (2”(:,,)2 (B} " C (C} "¢, +1 (D) **C_ -1

M1 13/32
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a1,

38.

3

The remainder obtained when 1! + 2! + 3! 4+ -+« + 11!is divided by 12 is

(A) 9 (B) 8 (C) 7 | (D) 6

14+ 21431+ 4+ 11 -F 12 M@ ©ofst 90 SI9I0CT 3

(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 & 1= G(consonant) 932 4 T ©a@T(vowel) @a @@ 3 T FEHATDH

(consonant) 3 2 6 SIS (vowel) I9XIT Fa Togfer <=m(Sfoyef a1 A3 57 ) Cofd
&I J1F, OIF AN 37

(A) 24800 (B} 25100 (C) 25200 (D) 25400

2 22 23 Zﬂ"Fl
tet S = - "Cy+—=—"C; +="0, +..% "C_ .Then $ equals
1 2 3 n+1 "
2ﬂ.+1 1 3?1-!-1_1 3?1___1 2?1___1
(A} n+1 (B} ntil (C) n (D) n
2 2 23 2+l
WAAF S= 2 "Cop+ = "C+7"C, +.4=="C, I SIS -QI T 7
2n+1 1 3H+1_1 371__1 2?1___1
(A) — (B) — (€)= (D) =
M1 14/32
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40,

41.

Let R be the set of all real numbers and f:[—1,1] = R be defined by
x sini, x + (O
X

f(x)zio, x=0

Then

(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 10, 1]

R 3TE qRd ST251d G0 €42 f:[—1,1] = R a0 S a7 FT\M 26T

f(:r)={

7 &S Tt

xsini, x¢0|
0, X

(A) [—1,1] B4l f @reT-97 FA=w5( Rolle’s theorem ) -4 ToNRfA T $d

(B} [—1, 1] SSAMET f TISIANEHT JLHI Sotors( Lagrange’s Mean Value Theorem) -9d
TSt B s

(C) [0, 1] SREIT f @reT-a7 TAMms( Rolle’s theorem ) -7 & 83feT Bra 19

(D) [0, 1] BT f eTISILET FLHIT Bofoims{ Lagrange’s Mean Value Theorem )- 9
T8 e aa

if o, 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

loge ¢ l0ge
{A} —1 and - (B) 1 and log. &
(C)1andlog, ¢ (D) —1 and log. a

a, b, ¢ 1 @rerad dafoe® =0, &7 2tet (log, a) x* — (2loge b) x + (loge ¢) = tRERIG

ARTEaeriha Arsegfet zet
& loge €
(A) —1 932 :z:; (B) 1 @ — 2=
(C)193g iog, ¢ | (D} —1 «“4q¢ log, a
M1 15/32
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42. 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 like onfy dancing and painting is

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

265 SAG QF0T WA A TSI 519, JI6 I IPT NG5 P | Q% #teT 200 & ST %% $Lq,
110 &F 916 %™ $d, 55 W?ﬁmﬂmﬂh 4| M 60 T stq Qg2 5 A $id, 30 T4

ST Qe TP T IE T 10 &F F5a1G Fe1R A0 Fd, ol 20 TN 716 Q32 ITH
TR™ S AN TgET 4T 36

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

— -
43. Therange of the function y = 3 sin (Jf—ﬁ i xz) IS

(A) {0, /3/2] (B) [0, 1) (C) {0,3/V2] (D) {0, =)

= 35in( f-—xz) SPFHI0F 233 range ) T

(A) [0, /3/2 (B} [0, 1] (€) [0,3/V2] (D} [0, o0)

f“mj Lns(tz)dt ]

44, The value o 1S

X0 X sinx
(A} 1 (8) —1 (C) 2 (D} log, 2
T fxzcns(tz} dt
l’f:j : xXsinx HEHA
(A) 1 (B) —1 {C) 2 (D) log, 2

2
45. Let f{x) be a differentiable function and f'(4) = 5. Then '™ Ll }equals

X2 x-2
(A) O (B) 5 (C} 20 (D) —
f (x) QFfT STEIEETTCIIST PSS 932 f/(4) =5 | o 3T | “’" e )x-f;xz) -9 I17 3
(A) O (B) 5 (C) 20 (D) =20
M1 16/32
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46,

47,

The sum of the series
S sin ()
sin|——m—
720
n=1
F Fi . 14 . T
(Aysin (?a'a) T Sin (';53) 30 (‘sm)

+ SIN (%) + SIn (%E) + sin (?EE)
" {4 . T

=

1
q% AN CTNfGa @rsrwe 5=

Let ] denote the 3 X 3 identity matrix and P be a matrix obtained by rearranging the
columns of /. 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 FN TG identity matrix) X8 9¥e P wifG® afk /-97 gafera(columns)
@ QT 49559 ( rearrangement/permutation ) -9 TeT & 2 ST

(A) P-94 6 T feade 5183 932 det(P) =1

(B) P-49 6 G foamet 587 uqe det(P) = %1

(C) P-9F FifHF el 58T T QTR U5 FLASI0 [AAISFIUTIISH (invertible ) T
(D) P-9T 9BIf4T &t 5T G2 O™ FL@ P4 = |

M1 17/32
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48. The coefficient of x? in the infinite series expansion of -

e for [x| < 1,is

(A) —1/16 (B) 15/8 (C) —1/8 (D) 15/16

2

(1~x) (2~}

% |x] < 137, 93 QT JHW (T4 APTCT x3 - 8T 5357 3

(A} —1/16 (B) 15/8 (C) —1/8 (D) 15/16

3 5
49, Foreveryreal number x,let f(x) = % + ;xz +%x3 i i—,x"‘ b
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

ATETE AWI AW X -AF ST f(x) ==+ =2 +ox? + x4+ A f(x) =
S RIETERIT |

{A) (1 BT AL ( real solution )(F3

(B) FC 12 (FINA UF(T TBF AL JZ
{

{

C) 56 WAL @aeTara 7fh Ia SN SIS
D) ISP FLYTF IBI AN HITZ

50. Let Sdenote the sum of the infinite series 1 + ; + -é% + %’- + Ej- + ««-. Then

i

(A)S <8 (B) S > 12 (C) 8B <S5 <12 (D)S =8

L4+ o=+ = e @8 ST TR st § e

(A} S < 8 (B) S > 12 I8 <5< 12 D}S =8
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52.

33,

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

lim 'nw’rZ].
Is equal to

71— 00 n

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

x ot ImT FeUt =@, [x] 267 IIW AT greatest integer ) T x ICAF (AT qT Sid

* V2
a— [n ]-l-‘l%i’frﬁﬁ'

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

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"(0) does not exist (B} g'(0) =0
(Cyg' (0) =1 (D} g'(0) = 2

431 TF f(x) 997 AP SWIdeN@ABT ( differentiable ) S FE( function) @ f7(x)
SPERL F86( continuous ), £/(0) = 193e f'(0)-7 W8T FX | g(x) = xf'(x) =

(A) g'(0) -3 =Ry 7% (B) ¢’(0) = 0
(C)g'(0)=1 (D) g’ (0) = 2

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,, z3 as the
vertices taken in the counter clockwise direction. Then 2,2,z is equal to

(A) z7 (B} z3 (C} 21 (D) z,

43T AF 2z, AT B Argand plane ) 936 WIS P4 Jrad S sRfEE 9T 7a
R @ J03d @U JOaGs K38 2z, # +1 | ST 03T TT 9fpa $OR orswFm
sfgs f57f0 0 2y, 25, 23 QS0 ST fagS 5167 I | ©F E 2,2,23-9 T 2T

(A) z; (B) z; (Cy z} (D) z,

M1 19/32
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54,

=1 2

Suppose that z,, z,, z; are three vertices of an equilateral triangle in the Argand plane. Let
@ = %(ﬁ + i) and # be a non-zero complex number. The points az; + 8, az, + f,
azz + 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

4T AP 24, 25,22 SNATNS ST Argand plane ) OSI0 ST TapiSd( equilateral triangle)
feas  Trffa=g | g a'=%{\/§+£) Q3L B + 0 @b Soa T 28; 7 U@ az, + B,
az, +p, azs + f8

(A} OFT sarz fapcea Rt ey

(B) WFfG swhaarz(isosceles ) faprea Reafp Mfaw
C) AT

D) QFHh f&ﬁudﬁ(scalene) %lg\ocewd TORIIE ﬁﬁ'&%‘"ﬁ

The curve y = (cosx + y) 1/2 satisfies the differential equation

(A) (2y — 1);4- 2 (E) +cosx =0
(B) — 2y (E) +cosx =0

Z 2 |
(C) (2y — 1)%—2(3—1) +cosx =0

2 a 2
(D)(Zy—l)z;g (f;) + cosx = (

y = (cosx + y) /? a5 @At (7 Seadet saadfiee Bra @ <1t 35

v, 2
(A) (2y — 1)d—y+ 2 (d—y) +cosx =0

dx? dx

ay o (4) _
(B) 2 Zy(dx) +cosx =0

2 2 .
(€) 2y — 1) =2 Z(J—y) +cosx =0

dx? dx

2
(D) (2y — 1)%— (d—y) +cosx =0

dx
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56. In the Argand plane , the distinct roots of 1 + z + z3 4+ 7z =0{zis a complex number)
represent vertices of

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

wastte; BT (Argand plane) 14 z + 22 + z*4 = 0 (z €5 Sihet LA STNFIIT LD
Asspfer @ ovrad Ml o 3@, ©F 39

(A) 9sIG Fsfewa (B) @sfC 53z fap™
(C) 9T 9837 rhombus ) (D) YD HITHTFA

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 a* sin(B — () + b3 sin(C — A) + ¢? sin(4 — B) isequal to

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

ABC Taetsd A, B, C @1esfferd fastdte arzsfet INM@w@ a, b, c | S (& o’ sin(B ~ ) +
b3 sin(C — A) + ¢’ sin(A — B) -3 WF TJ

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

53 Leta,f be the roots of x> —x—1=0andS, =a™ + ", forallintegers n 2 1. Then
for every integer n 2> 2,

(A) S, + Sp_y = Spat (B) Sp — Sn—1 = Sn+1
(C) Sp—1 = Sn+1 (D) Sp + Sn—1 = 25p4

4aq1 T3 x2 — x — 1 = 0 SMNegrd dSafe o, f €998 A, FTYY AW n = 1-99 &
S =a+ B Of 0T BAG ALY n = 2 -9F HFeT WIHFT TS

(A) Sp + Sn-1 = Sn+1 (B} Sp — Sn—1 = Sn+1
(C) Sn-l = n+1 (D} Sn + Snmi = 25ﬂ+1
5 M1 21/32
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9.

60.

A fair six-faced die is rolled 12 times. The probability that each face turns up twice is equal
to

(A) 121 212
616! 612 (B) 26612
12! 12!
(C) 26 612 (D) 62 612

QD AFATSRS TSI TS 12 I (T 357 | ©f 3061 ATovdb o 2 19 T (w4l TG
S AGT T

(A) 12! 212
6'6! 612 (B) 26612
12! 12!
(C} 26 612 (D} §£2 pgl2

if a, § are the roots of the quadratic equation x* + px + g = 0, then the values of
a® + B and a® + a*f¢ + B* are respectively

(A)3pq — p* and p* — 3p?q + 3 ¢°
B)-p(3g — p?) and (p® — q)(p* + 39)
C)pq —4andp* ~ q¢*

D) 3pg — p* and (p* — g)(p® - 3q)

x*+px+q=0 Ras Aeads ol gt @ 932 B o™, S A o + 43 93
at + af? + p* -«g MFsffer AT 3

(A) 3pg — p* €32 p* - 3p®q + 3 q°

(B) - p(3q — p?) 932 (p? — q)(p* + 39)
(CYpg — 4932 p* — q°

(D) 3pg — p° 932 (p* — q)(p? — 39)

M1 22/32
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Category - i

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 equatton

dy y 1
=} -—
dx  xlop.x X

under the condition y = 1 when x = ¢ is

1

loge x
P

loge x

(A) 2y = log. x +

(B) y = log. x +

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

d 1
2y 2 = = o wwRaft e,
dx  xlogeXx X

y =1 T4F x = e "SI 267

1

loge x
.

loge x

(A) 2y = loge x +

(B) y = log. x +

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

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

(A} 0 (B) 51/2 (C) 21/2 (D) 1

@l T £(x) = max{x + |x|,x — [x]}, TWUE [x] 94D SIS TP T TF x-9QF B
AEIRCIGE @ﬂﬁfif(x)dxﬂﬁﬂﬁﬁ

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

64.

65.

Let X,, = {z =x+iy: |z|* < i} forall integers n > 1. Then N;-; X, 1S

(A} a singleton set
(B} not a finite set
(C) an empty set

(D} a finite set with more than one elements

n > 19972459 & X, ={z=x+iy: ] ii} T Npey Xn

(A) CT6-4 @‘W(element) YT AF
(B) TG0 «wiT W G5 A%

(C) oTBTT =5 6

(D) CTG-4 GAWIAR AU 5311 f6g Qi

Applying Lagrange’s Mean Value Theorem for a suitable function f(x} in [0, h], we have
f(h) = f(0) + hf'(Bh), D < 8 < 1.Then for f(x) = cas x, the value of

lim &
h—Q%t
IS

(A) 1 (8) 0 (C) 1/2 (D) 1/3

[0, h] SRBINST LATT TFF f(x)- 99 S TS ( Lagrange’s ) TEW TIH G HTast
Fd R F(R) = FO) + Af'(Bh), 0 <8 < 11 TT3ESf{x) = cos x-9F S

lim &
h-07t
- {19 2

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

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) 4x2 — y? = 48
(C) x* — 3y = 48 (D) x? — 4y® = 48

(T *IAgaa Tifearma FAE (48,0) 32 AfeamEd s 24 €S, BIF AN Z6T

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

6/

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

cne answer. Given that he has answered the

question correctly, the probability that he did not tick the answer randomily, is

op
3p+2

3p

(A) 4p+3

(B)

4p
3p+1

op
4p+1

(C) (D)

qafs ara AEh e Ser Sy, I Wat If6d 1 Wt gizas 9fta sifde T w=E

TRAT 36 p, 0 < p <11 OF g A5 Bad

b AT A, ©f 3067 (7 Ield QF b Gald

Gafb® @1 (4T (51 (T grafhd 9va Tad JAHd | (7 Fea o 1@ Jf6d Bag &w Tl

2P
3p+2

ip
40 +3

(A) (B)

27 47 e¥(4

COS— + COS— + COS—
7 7 7

A} is equal to zero

C) is a negative number

2T 47T O
cos-_;,-+ cosT + cos? - Qg qiq

A) O
C) QFT e 4Tl

Suppose M = f;’fz CU:; dx,N = |

A

‘:;

/4 s5INX COsSX d
0 (x+1)2

(C) (D)

4p+1 3p+1

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

(B) 0 3 3 QT Ty ATFE
(D) 336 A9 YT ATF]

x. Then the value of (M — N) equals

: 2 4
A3 i L2 - (D) 5t
e M = f;ﬂ :f; dx,N = f;“ Sirg;:fx dx | o13te (M — N) -9 94 3

3 2 4 2
(A) — (B); (C) — O
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69. For any two real numbers 8 and ¢, we define 8R¢ if and only if sec?6 — tan®p = 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 gl @I AUT H G2 @ -QF Ty, 99l YT HRe T QI (FIeWI@ T
sec’0 — tan®@ = 1 T S %& R SWFL(relation )

(A) 0 ( reflexive ) €8 JeTR{ transitive ) FX

(B} 25T symmetric ) 58 F570( reflexive ) 7%

(C) 755 ( reflexive ) 92 Ao symmetric) 4% 3I3@ N transitive ) ST
(D) UFD AN eTel{ equivalence )

70. The minimum value of 25N¥ 4 2€0SX g

(A) 21—1/‘#:? {B] 21+1ff§ (C) 21_J'E (D) 2

28InX 4 2COSX HToNFHIGY ATMD WIF 26

(A) 21712 (B) 21+1/+2 (C) 2V2 (D) 2

71. 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 @ 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

FoeT 3 x 3 9%d TIGH -93 (3 X 3 real matrices) GG S QFG TEF(relation) 31
Siha b

A ~B @ IM 9I2 @FIoWra % gio Tordtesas @ists (Invertible) WIGH P, Q “1aar A
g ST B = PA Q! 57 =1 5@ & (relation) ~ 0 2

(A} 7514 ( reflexive ) 31 ARSI symmetric) (F1H01E A9

B) #74( reflexive ) €8 ATe>H{ symmetric ) g TSN ( transitive ) 99
C) ofostm( symmetric) Q@2 FurT( transitive ) 8 F70( reflexive ) 71
D) 9D JATpaiol( equivalence relation )

M1l 26/32 O
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72.

i ?

74.

Let &, # denote the cube roots of unity otherthan 1 and @ # f. Let
302

S = ;(—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, § %6 1-97 910 424 999 Tl (F53 1 37|
302

§ = ;(-1)?1 (%)

LA §-&KGq Hi9q &

(A} —2w 91 —2w* (B) —2w T 2w?

(C) 2w T —2w* (D) 2w AT 2w*

Let t,, denote the nth term of the infinite series f‘r : ;? + 33—:‘ + %—?— + 45—? + -
Then Tff; t, is

(A) e 1830 (C) e* D) 1

n—co 1t

%+%+%+%+?+~-ﬂ3@ﬁﬁ(ﬂ%n—m¢ﬁtn’a'{ﬂ, m 2

(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 particie at point P

. . T
is 1 and if the velocity at time - is v, then

{A) vy = 1, (B) vy > vy (C) vy < vy (D) v, = %vz

Q55 FT AB FEE(TAT IT1EF 41w ¥39aCe { positive constant acceleration ) A T
B f&vre 9 T SWeE | 431 aiF w107 AR stforast u >0 @32 AB FeTRIE I P

P ey o - 3
penfba sfstast P T v, 932 - ST v, T

(A) v, = 1, (B) v; > v, (C) v, < vy (D) v, = = v,
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/5. 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

(A} — (B —= (C)

4165 4165 4165 4165

52 G St @aft Sreed s et (3E 5 G o Itel@ Gete et 1T e’
CUTTIT QB0 B0 | OBIG (AP (XA 3@ (o Th BT Sletd T A0 932 J1fe 56 o173

SETa W93 WIS (@A 2 G e =19 3 6 oezg =ar 2 6 e &g 3 6 3f%), «R <bag

e 1T9T 277
6 23 1797 1
(A) 4165 (8) 4165 (C 4165 (D) 4165
Category — (Il

Q.76 to 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.

76. Ifu(x) and v(x) are two independent solutions of the differential equation
.
<2, b + cy =0,

dx?

then add:tlonal solutlon(s] of the given differential equation is(are)

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

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

H%E;+ b—+ cy = 0 SBaFe SNFI0d 516 T TNNT u(x) 932 v(x) 24, S 3= 973
YGEE: Tog Hﬁ?ﬁqﬁ?a 9 QIS FATH 33

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

(B) y = ¢ {u{x) —v(x)} + ¢ v{x), ¢; 9392 ¢; W (BIF PP

(Q)y=c¢ulx) v{x) + ¢, u(x)/v(x), ¢, 992 ¢, W (FIF $IF

D)y = u(x) v(x)
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77. The angle of intersection between the curves y = [|sinx| + | cos x|} and x* + y* = 10,
where [x] denotes the greatest integer < x, 15

(A) tan™* 3 (B) tan™*{~3)

(C) tan~' V3 (D) tan‘1(1/\/3’—)

y = [| sinx| + | cos x|] 932 x? + y? = 10 IF @RI (2% [T9q0o @F Atanter 2e7( A
[x] %7 A S FLYT T 019 x-9F 5 (T 1 SWIF )

(A)tan™1 3 (B} tan™'(—3)

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

fjl1—tldt, x>1
78. Let f(x) = )

xX—z=, x<_:1'
2

Then

(A} f(x) is continuousat 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

ffl1—tldt, x>1
g T f(x) = 3 | Of J(&
X —-, s o |

2
(A) f(x) JAFFH0 x = 1 RYE o
(B) f(x) HoFail x = 1 9@ 785 ¥
(C) f(x) TAFF0 x = 1 TYLS SWIPATIINT

(D) f(x) orsait x = 1 9o SRBAGEAN (15T JY
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79. If the circle x%>+y2+2gx+2fy+c=20 cuts the three circles x*+y*—5=0,
x2+y2—8x—6y+10=0andx?+y*—-4x+2y—2=0 at the extremities of their
diameters, then |

(A} c = —>

(B) fg = 147725
(CYg+2f =c+ 2
(D) 4f = 39

AN TF x2 +y2 +2gx+ 2fy+ ¢ =0 FS0
x*+y>—=5=0, x*+y*—-8x—6y+10=0
Qge x2 + y? —4x + 2y — 2 = 0 33 500 Simg by IBirs w7 | O S

(A} c = —5

(B) fg = 147/25
(Cg+2f=c+2
(D)4f = 3¢

80. For two events A 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(An B) = 0.45
(C) P(AN B) = 0.65 (D)P(ANB) = 0.28

55 9041 A @ B 901 SBIAT TNTFW P(4) = 0.7 €32 P(B) = 0.61 ©f e SNy M
ST (9feT) =<

(A) P(AN B) = 0.35 (8) P(A N B) = 0.45
(C) P(AN B) = 0.65 (D) P(AN B) = 0.28

END OF THE QUESTION PAPER
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