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INSTRUCTIONS

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

question has four answer options given.

Category-I : Carry 1 mark each and only o

any combination of-more than one answer, 1, mark will be deducted.

3. Category-II : Carry 2 marks each and only one option is correct. In case of incorrect an
or any combination of more than .one answer, % mark will be deducted.

4. Category-III : Carry 2 marks each and one or more option(s) is/are correct. If all correct
answers are not marked and also no incorrect answer is marked, then score = 2 x number of
correct answers marked + actual number of correct answers. If any wrong option is marked or
if any combination including a wrorng option is marked, the answer will be considered wrong,
but there is no negative marking for the same and zero mark will be awarded.

5. Questions must be answered on OMR sheet by darkening the appropriate bubble m

ne option is correct. In case of incorrect answer or

!‘J

SWEr

ark,ed A,

B,C,or D.
6. Use only Black/Blue ball_point pen to mark the answer by complete filling up of the
respective bubbles. ' . . . .
rk on the OMR.

7. Mark the answers only in the space provided. Do not make any stray ma

8. Write question booklet number and your roll number carefully in the specified locations of
the OMR. Also fill appropriate bubbles. »

9. Write your name (in block letter), name of the examination centre and put your full signature
in appropriate boxes in.the OMR.

10. The OMR is liable to become invalid if there is any mistake in filling the correct bubbles for
question booklet number/roll number or if there is any discrepancy in the name/signature of
the candidate, name of the examination centre. The OMR may also become invakid due to
foldipg or putting stray marks on it or any damage to it. The consequence of such invalidation
due to incorrect marking or careless handling by the candidate will be ‘'sole responsibility of

< candidate. ' e _ A

11. Candidates are not allowed to carry any written or printed material, calculator, pen, docu-pen,
log table, wristwatch, any communication device like mobile phones etc. inside the
examination hall. Any candidate found with such items will be reported against & his/her
candidature will be summarily cancelled.

12. Rough work must be done on the question paper .tself. Additional blank pages are given in
the question paper for rough work. . '

13. Hand over the OMR to the invigilator before leaving the Examination Hall.

14. This paper contains questions in both English/3nd Bengali. Necessary care and precaution
were taken while framing the Bengali version. However, if any discrepancy(ies) is /are found
between the two versions, the information provided in the English ‘version will stand and will

be treated as final. .
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MATHEMATICS

Category-I (Q : 1 to 50)
Category-I : Carry 1 mark each and only one option is correct. In case of incorrect

answer or any combination of more than one answer, %4 mark will be deducted.
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e*—x-1-2_
IfI= limsin —2 |, then limit
xX—=>0 X
(A) does not exist : (B) exists and equals 1
(C) exists and equals 0 (D) exists and equals—;-
x x?
e —x—-1-—
W 1= lim sin 5 2 w,mv‘nw
xX—0 X
(A) RYEZ (B) TR¥TNZ S WM @1
1
(C) wi¥g=mE 8 T 0 (D) wﬁmwemi
Let f : R — R be such that f (0) = 0 and [f'(x)| < 5 for all x. Then f (1) is in
(A) (5.6) B) [-5,5]» ©) (~0,-5)(5,0) (D) [4.4]
TMAFAF:R >R F(0)=08|f'(x)| < 5| TR { (1) -9 T (@ NS AUIE O T
(A) (5.6) (B) [-5,5] ©) (~o0,-5)(5.0) (D) [4.4]
sin 2x : a _
—_—  _dx= lo e|a+bcosx|+—‘-]+ ¢, then o
Hj(a«o—bcosx)z dr a[ & a+bcosx
2 2 2 2
(A) l—)} (B) " © m o (D) %
sin 2x _ . a +cqY O@a =
——— " dr= a |log |a+bcosx|+—— ¢ ¥,
b I(a+bcosx)’ [ a+bcosx
~ 2 2 D .__2_
A = B) — © -5 (D) ¥

S S P.T.O.
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. 2x
f(t
Let g(x) = j(T) dt where x > 0 and f be continuous function and f (2x) = f (x), then

(A) g(x) is strictly increasing function (B) g(x) is strictly decreasing function
(©) g(x) is constant function (D) g(x) is not derivable function

2x :
fi
T I g(x) = J(Tt)dtmmp 0' @R {78 SFF G £ (2x) = £ (x) | PICFA

(A)  g(x) INE TIREA SowT (B) g(x) INE FAZFTIN SCAFE
(©) g() T TwS ' D) gx) SRR T

i |x—1]

1Ix 2|+ x- 3|

4 3
() 1+ log3 B) 1+-log3 (O 1—§loge3

3
|x =1 '
dx -3 W T
!| x—2]+|x-3|

4 3
(A) 1+-log3 B) 1+7log3  (O) l—glogefi

The value of the integral

JA 2 2 4

J‘{(XHJ +[x—l) —2} dris equalto -
3 N x-1 x+1

S

@A) log, (13‘.) @) 4log, () (© 4log, G)

3
(D) 1-7log,3

3
(D) 1 ‘Z‘ lOge 3
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7. If I (e" —l)—| dx=log, -;-then the value of x is
loge?

€ |

A) 1 B) & (C) log4 (D) -

o I(e’ -l)_l dx=log, %ﬂ, O x-I9 T I
loge2

A 1 (B) €2 (C) log4 (D)

8. The normal to a curve at P(x, y) meets the x-axis at G. If the distance of G from the origin
is twice the abscissa of P then the curve is

_ (A) aparabola (B) gcircle ~ (C) ahyperbola (D) anellipse

TR P (x, y) Rg® oo x-S G R T 94 | T TR 0F G 9 Y
P-«2 O(Ed fTed T, o[ ITERIG

A) HegE @B) =PIE (C) wRbRgE (D) 6 TRT

9.  The differential equation of all the ellipses centred at the origin and have axes as the co-

ordinate axes is
(A) Y +xy?-yy' =0 (B) xyy"+xy?-yy' =0
©) yy' +xy?-xy =0 (D) ‘xzy’+n”'—3y=0
2

R Tt
TR (S8 R T TS W T T Borg R S AR T
(A) y*+ay?-yy=0 fB) xyy" +xy?-yy' =0
(C) yy' +xy?-xy'=0 (D) X%y +xy"-3y=0

d d’y
Ay = %’Y“F

e e e e e e e e e . S e e T ) [3 P.T.O.
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M, then | f(xy) | is equal to

dy
Ifx—=+y=
A "(xy)

2
A) ke'/h (B) A ©€) ke® D) ke’

where k is an arbitrary positive constant.

ﬂﬁx%+y ,;f,'((xy)) Y, O[T | f(xy) | R

2 2
@A) kA B) key/ | ©) ke® D) ke’
TR k 21 IpR 4199 39 |

The straight line through the origin which divides the area) formed by the curves
y=2x—x% y=0and x =1 into two equal halvesis .

@) y=x ®) y=2 © y=3x ' y=§x

IFENy =2x —x? GRy =0 8 x = | T RS NLAE (7 TN 6 T St Rwws
I, OF ANFA1 @

A) y=x ®) y=2x © y=3x ) y—§x

5.
The value of _[max{xz,sx- 8} dr is

A 72 (B) 125 € 43 D) 69

5
[max{xz,ex- 8) dx 9% WA T

(A) 72 (B) 125 © 43 D) 69
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13. A bulb is placed at the centre of a circular track of radius 10 m. A vertical wall is erected
touching the track at a point P. A man is running along the track with a speed of
10 m/sec. Starting from P the speed with which his shadow is running along the wall
when he is at an angular distance of 60° from P is

(A) 30 m/sec (B) 40 m/sec (C) 60 m/sec (D) 80 m/sec

10 m BT L 38 G vy @b 21 20t 20 | G P R =k w0 @
<3 TEY ST Wy | @7 IR P AT 10 misec AR @ Hiie A1 TR |
P TACF i SRR F1e qag T99 60°, ©4F @ e Ti ST IRA WMI T
ST ©f 7 ‘

(A) 30 m/sec (B) 40m/sec - (C) 60 m/sec (D) 80 m/sec

14. Two particles A and B move from rest along a straight line with constant accelerations
f and f' respectively. If A takes m sec. more than that of B and describes n units more
than that of B in acquiring the same velocity, then

(A) (f+f)m2=f"n
B) (f-ff")m?2=1f'n

©) (f-fn= %ﬁ"mz

D) %(f+ £)m = ff'n?

fyo1ag U 6 T I A @ B TN T G £ 8 £ HT G HALACIN I Wl I |
A-7 %% AT B-3 BT m sec. @ | A, B @3 BT n 433 SF# SfOFT 307 @

91fSTa7 TR &) | TR
(A) (f+f)m?=ff'n
(B) (f-ff")m?=ff'n

© @ -pn=3fm’

(D) %(f+ f)m = ff'n?

4 7 P.T.O.
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Let a, ﬁ, ¥ be three non-zero vectors which are pairwise non-collinear. If & + 3B is

collinear with 7and B+ 27 is collinear with &, then @+ 3B +67 is

=

(A)
B)
©)
D)

WA I &, B, 7 A S-=e T3 0T W T S SRTICN TEE AH | W;h & + 3P @
¥ ANAAITTGR B +27 S TE@IRH, SR a+3p +67 TX

=1} (=2}
+
=<2

Qi

A)
®)
©
®)

RI Ol =
+
<

Rl

[df:R—)Rbegi;renbyf(x)=|x2—l |, x € R. Then

(A) fhasalocal minimum atx =1 1 but no local maximum.
(B) fhasalocal maximum at x = 0 but no local minimum.
(C) fhasalocal minima atx =+ 1 & alocal maxima atx = 0.

(D) f has neither a local maxima nor a local minima at any point.

WA 41 : R - R IOINI MGG SR W f(x) = | x2 -1 |, x € R TCR@A
(A) x=%1-4 {2 g &y W= w5y g AEs ww =

(B) x=0 RS f-3 AW AT W1 e 6F T &y W iR

(C) f-9fx=1+1 -4 QN TERY T WL S x = 0 TS M L5 W Wi
(D) T3 AFeE f-a9 YA 4T 8 T4y 7 °¥

—— ——

2}

R ——
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‘Let a, b, ¢ be real numbers, each greater than 1, such that

2.0 .3 5
: Elogllq+ - log b+ Elogac=3.

If the value of b is 9, then the value of ‘a’ must be

@) Y81 (B) 327-
© 18 D) 27

v 5
a,b,c?ﬂﬁ'ﬁﬁu@ 1 \ﬂ?lmwu‘l'ﬂi’i(‘l%logbawL -:;— log b+ Elogac,=3 |-

T b - T 9 T O TPNE ‘a’ -9 T X
»

-

@ B B) 327-
©) 18 (D) 27 ‘

¢’

and satisfying h(p) = %{h(p + 1) + h(p — 1)}for every p =1, 2 ....99. Then the value of

h(1)is
(A) 5.15 B) 5.5
©) 6 (D) 6.15

h(p) = —lz-{h(p+ 1)+h(p -1} p=1,2...99 1 h (1) -7 T TI

(A) 5.15 B) 55

(C) 6 (D) 6.15

—— A VP b oS it W S R, o

P.T.O.
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5 lieon ;

If|z|=1and z# % 1, then all the points representing

"(A) aline not passing through the origin (B) theliney=x

(C) the x-axis L | (D) the y-axis.

S |z | = 19R z = 1 1, TR —— 7 ARG et R ;

1-272
(A)  TARPNR T G AN T WIS A
B) y=x TR T YT .
(©) x-Sw3 To SRS
D) Y-WWW

Lelt C denote the set of all complex numbers.
DeﬁneA={(z,w)|z,weCand|2'|=|w|},B={(z,w)lz,weCandzz=w2}.Then
(A) A=B (B) AcBe (C) BcA ©) ANB=o
WA I C 73 wioA AR T | |
A={(z,w)|z,weCcﬂ3llz|=|w|},B={(z,w)|z,'weC~ﬂ?{z2=w2}lm

(A) A=B ® AcB = (0 BEA .- (@ AnB=¢

Let a, B be the roots of the equation x? — 6x —2 =0 witha > B.Ifa, =a"~ B forn> 1,

then the value of 212=22% js
2a,
@A) 1 (B) 2 ©) 3 D) 4
— N — AN a,,—2a, _
xz_gx_:;:ommmaw,wﬁmﬁan-a B,nZlm.loTag_sm
@A) 1 (B) 2 © 3 D) 4

10
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ForxeR,x=-1if °

\ - . .

1+ x)016 2015, 2 2014 o :

(1+x)* FXA+) 4 X2 (14x)20M 4 +x2°'6=Zai-x', then a,, is equal to
i=0

2016! ]
(A) 2016! 2017! 2017
1711999! (B) 16! © 2000! ®) 1712000!

16 2016
(l+x)m +x(1+x)2 4 x2 1400 4 +x2°'6=Zai-x', A¥Ad x € R, x -1 T(A
=

a;;

2016! 2016! 2017! 2017
A — By ——— —

17'1999! ® T © o001 @) 7120001

Five letter words, having distinct letters, are to be- constructed using the letters of the
word ‘I;ZQI.II'\'_I'IQN’ so that each word contains exactly three vowels and two consonants.
How many of them have all the vowels together ?

(A) 3600 (B) 1800 (C) 1080 (D) 900
‘EQUATION’ *It%a warefer (ot 5 6 fom fon o R »rvt 107 330® (3 91 108
X oS w1ra oo - 72 ¢ 7fe TaRe AT | gFH S el g TR g3t
IR G R R

(A) 3600 (B) 1800 (C) 1080 (D) 900

What is the number of ways in which an examiner can assign 10 marks to 4 questions,
giving not less than 2 marks to any question ?

(A) 4 B) 6 (C) 10» (D) 16

AT e 4 AT WA 10 F9E AW FACS B | (I JATE T 2-F FA I
G S TOSTA oA @ TVE T[WH FAS I, SR R T4

(A) 4 (B) 6 © 10 (D) 16
Yo (w\
mdigitindxemit’splaceoftlwnumberl!+2!+3!+ ....... +99!is
(A) 3 B) 0 © 1 o) 7
1M+2143+....... + 99! MNYNT GF(FT W ¥ T#A
@A) 3 (B) 0° © 1 o7
e A T P.T.O.
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26. IfMisa3 x 3 matrix such that (0 1 2)M = (100), (34 5)M =(010), then (6 7 8) M is

27.

equal to
A @21-2 B) 0o € (<120 (D) (9 10 8)

TRSH SR T M, 3 x 3 CR Wfw, ad1 @O0 12)M=(100), 345 M=(010),
SR (678 MTR
A @1-2) B) 001 (C) (<120 (D) (9 10 8)

1 0 0
LetA=|0 cost sint
0 -sint cost

Let 4., A,, A, be the roots of det(A — ALy) = 0, where I; denotes the identity matrix. If
A+, + Ay = 2+ 1, then the set of possible values of t, -t <t < T is

(A) avoid set ®) {%} _ (©) . {_E,E} (D) {_E E}

1 0 0
AAIFTA=|0 cost sint
0 -sint cost

TR det(A~ ALy = 0-/ @A, 4y, 1, (1, o woom wivw) | o
xl+32+13=ﬁ+lﬂ,t,-n$t<n-~ﬂ?lmﬂﬁmﬁl‘:

Ll _Ex T
(A) FTB ®) {4} © { 3 4}. (D) {_3 g}

>

Let A and B be two non-singular skew symmetric matrices such that AB = BA then
A2B? (ATB)! (AB )T is equal to '

(A) A2 (B) -B? (C) -A? (D) AB

" A s B %> B fagfsa e 9%+ 17 AB = BA | Gtwa

A2B? (ATB) (AB)T T@
(A) A? (B) -B? ) -A? (D) AB

. — 2 ] 0 e . et . o g,
A . . i
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29. Ifa, (> 0) be the n' term of a G.P. then

loga, lo'ga,m loga
loga,,; loga,,, loga, | is equal to
ogan+6 10gan+7 loga

n+2

n+8

@) 1 ®) 2 ©) -2 (D) 0
‘ﬁﬁmﬁ’iﬁb’ﬁnW’Wan@O)ﬂ,W |

loga, loga,,, loga,,,
oga,,; loga, , loga |- WNT@

0g3a,.6 10g'an+7 log an+8

A 1 B) 2 ©) -2 (D) 0

30. Let A, B, C be three non-void subsets of set S. Let (ANC)U(BNC’) = ¢ where C’ denote
the complement of set C in S. Then ‘

(A) AnB=¢ B) AnB=¢ © AnC=A (D) AUCEK™ ™
WA T A, B, C OB S-43 T4 AT | T F9 (ANC)UBAC') = ¢ TG C, Smi
C -3 *[F%F T | CTRd

(A) AnNB=¢ (B) ANB= (C) AnC=A (D) AuC=A

31. Let T & U be the set of all orthogonal matrices of order 3 over R & the set of all non-
singular matrices of order 3 over R respectively.

Let A={-1,0, 1}, then

(A) there exists bijective mapping between A and T, U.

(B) there does not exist bijective mapping between A and T, U

(C) there exists bijective mapping between A and T but not between A & U.
(D) there exists bijective mapping between A and U but not between A & T.
WA FAT 8 U, R-a97 Tora foaaars gty 7 Wificers o6 ¢ wRiE miies
tiB TR A = {-1,0,1}, CC™@

(A) AST,U -a8 W QLFs oo famam

(B) AST,U-98 W @33 Sefifoarm wRiyg 2

(C) A ST -8y qa Sofbact RAm g A s U - 70 TR

(D) ASU -MWW@WWWAG T -7 YR |

e e < . o s & -

e s s

C 13 P.T.O.
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Four persons A, B, C and D throw an unbiased die, turn by turn, in succession till one
gets an even number and win the game. What is the probability that A wins the game if A

begins ?

1 1 7 8
A) 1 B) 3 © 5 D) T

A, B, C 8 D bR& e 36 RArrw 3l =797 Tore I q0%d 7l I
TEIETR AT §OC IR foretet | 3 A ie! oF I3 1 O ool ek &0

7 8
© = @) 75

1
A) — l
A) 2 B) >
The mean and variance of a binomial distribution are 4 and 2 respectively. Then the

probability of exactly two successes is

7 o 21 7 9
@\ = ®) =5 © 3 ® =

G2 fE*m TOET 1T 4 emzmﬁzsqﬁvwﬁmﬂmm

7 21 7
(4) o ® 5 © = D) =

LetS, = cot12+cot!18+cot118 + cot™! 32 +...... to n'" term. Then lim Sn is
n—oo

&a

(A) ©) % | o =

w|a

(B)

3IC7{?§S"=cot“'2+cot‘l 8+cot!18+cot!32+.... nWﬂW’FﬁGlm lim S

'MW
©)

Nk

(B)

Sk

@A)

W

14
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d ﬂ > Og b > s . N .
It O then the maximum area of the parallelogram whose three vertices are

0(0, 0). A(a cos 0, b sin 0) and B(a cos 0, ~b sin 0) is

(A) abwhen6 = % (B) 3abwhen0= %

(C) abwhen = ~% (D) 2ab

a3 SRt W e ﬁ“ﬁ I T O(0, 0), A(a cos 0, b sin 6) 8 B(a cos 0,

b sirf 8) TN a > 0, b > 0 | AR AEBE TFATH @

(A) abTeFO =T/ (B) 3abTO=7/,

(C) abIWO=-1/ (D) 2ab

-

Let A be the fixed point (0, 4) and B be a moving point on x-axis. Let M be the midpoint
of AB and let the perpendicular bisector of AB meets the y-axis at R. The locus of the
midpoint P of MR is

@ y+x=2 @) K+ 1(© (-2 -x=L0) K=l

T 3T A B2 R9 (0, 4) 9 B, x-9F7 To oM g | M, AB-9% R G AB-
I AY-TARYES y-SH(F R RS @7 303 | MR-GR TR P-4 AR TF

(A) y+x2=2 (B) x2+(y—2)2=-‘li(C) (y-—2)3—x2=-‘1I(D) x2+y?=16

A moving line intersects the lines x +y = 0 and X —y = 0 at the points A, B respectively
such that the area of the triangle with vertices (0, 0), A & B has a constant area C. The

locus of the mid-point AB is given by the equation
(A) (2+yP=C2 (B) K-yP=C © +y=C © x-y=C

G M FRAE x +y =0 8 x — y = 0 TATAITHF TWTTH A 8 B RFS @A I
Q¥ (0, 0), A 8 B &7 WAl 3T UG THIwH §3% C T | AB-47 TR

AQRFACAT AT A
@A) R+yP=C2 B) KF-yP=C? (O) x+y?=C? (D) (x-y}=C

L e 1402 34 O O A . 4O O W

Mt o 1 S L 1 T L

e e e e e e e . . i SR, e i R "”'l"“s' “ P.T.o.
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- a i “lar . ] . .
The locus of the vertices of the family of parablys by = 2a’x? + Julx —122 18

105 B) %= Lad C _ 3 (DY XY= I;%
A =y ST © wy=To 38
WS AR oy = 2a%x? + 3% =120 - Mg sy veerre1a 203
‘\ _IGS B] W= _ﬂ (c. , = E lD) .\-‘.'= _;-i_—
W B 0 AT

o weaxis uation of
A ray of light along x + 3y =3 gets reflected upon reaching x-axis . the €9

the reflected ray is

A y=x+3 @ By=x-43 (© y-VIx-43 O VIyTx-l

x+ By = V3 R 4w SR 5. S0F oo 7y oo A TR 2

A y=x+v3 B Vy=x-¥3 (© y=Bx-3 D By=x-I

Two tangents to the circle x* + y? =4 at the points A and B meet at M(—4. 0) . The area of
the quadrilateral MAOB, where O is the origin is

(A) 43 sq. units  (B) 2.3 sq. units  (C) -\ﬁsq. units (D 3-ﬁsq. units

22 +y? = 4 67 TR A ¢ B Regre Sfis =nfawg M(— 4, 0) e fifee 2% | 5g9e
MAOB (O Tfd9) -93 U%aT+ &2

(A) 43w (B) 23 xfaes () Sfaw (D) 343 I 93w

From a point (d, 0) three normals are drawn to the parabola y2 = x, then

=1 1 1 _1
(A) d 2 (B) d>2 (C) cl-<2 (D) d 3
(, o)ﬁqmy!;xwﬁqmﬁaﬁwmmﬁlm O f\

=1 1 1 _1
(A) d 3 (B) d=-2 © d<2 (D) ‘:1—5

16
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If from a point pea, b, c), perpendiculars PA and PB are drawn © ¥Z and ZX-planeg

respectively, then the equation of the plane OAB is
(A) bex + cay + abz = ¢ (B) be +cay ~ 0% 71

(C) bex — cay + abz = o D) by — cay —abz=0

P(a, b, ©) R W& v7z-9% @ zX-wrer Berg sy gaECy PA @ PB BF1 T | Tewt
GABEWWFE

(A) bc-"+nay+abz=0 (B) bex + cay —abz=0

(© bcx-cay+abz=0 D) bcx_cay—-abz=0.

i - .
The co-ordinate of a point on the auxiliary circle of the ellipse x* + 2y° = 4 corresponding
to the point op the elﬁpse whose eccentric angle is 60° will be

A V3. @ (L, V3) © @D D) (1,2)
%+ 2y" = 4 Borqras T 09 Bota T R BegEa I 60°, T Y T
(A) (V3,1 ® .3  © @D (D) (1,2)

The locus of the center of a variable circle which always touches two given circles
externally is

(A) anellipse (B) ahyperbola (C) a parabola (D) acircle

7 278 YO IR U 1 I R oMot 39 (ITET TR TR

(A) @olrm (B) 93buige @ =B @O IWE

A line with positive direction cosines passes through the point P(2, -1, 2) and makes
equal angle with co-ordinate axes. The line meets'the plane 2x + y + z = 9 at point Q.
The length of the line segment PQ equals

(A) 1 unit {B}' V2 unit [C-) V3 unit (D) 2 unit
GF ArermS (direction cosines) RF¥E gafd et P2, -1, 2) R e FwE
THORT A AW I CAH I | @ @0 2+ y + 2 = 9 T Q e W IR |
TICHTd PQ TRYRTTE (79T T

(A) 1933 B) V29 @) 393 (D) 243F

e S — e

17 P.T.O.
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. 2
Fory = sin™! {5"”?31 X };|x|51,ifa(l —xz)y2+bxy,=0then(a,b)=

@ @n ®. (,-1) © LD ® 1.2

y=sin™! {5“1?3‘ X }; |x|< 1 -9 T#T@ a(l -2y, + bxy, = 0% (a, b) =

f(x) is real valued function such that 2f(x) + 3f (-x) =15 — 4x for all x € R. Then f(2) =

A) -15 B) 22 © 1 (D) 0

fix) G2 IWT T RFB SCMFT GH WIF x € R WEU 2f(x) + 3f (-x) = 15 — 4x
T | CIORE f(2) =

A) -15 ®) 22 ©) 11 D) 0

Consider the functions f,(x) = x, f,(x) = 2 + log, x, x > 0. The graphs of the functions

intersect |
(A) once in (0, 1) but never in (1, «) (B) once in (0, 1) and once in (&2, )
(C) once in (0, 1) and once in (e, e?) (D) more than twice in (0, «)

£,(x) = x, £,(x) = 2 + log, x, x>0 WCrwID R 77| Wrrwrefim rrefbawn
(A) (0, 1) -9 IR AT R I fF (1, ) -9 SIS A I A

(B) (0,1) -9 GFTA S (¢?, ) [T TFI R 1F &7 IT

(€) (0,1)-Q GFARS (e, ¢?) [T TFIR *IAF T FH

(D) (0, o) T T T 1T T ¥

—— —— Art O

18
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49. The equation 6* + 8~ =1 has
(A) no real root.
(B) infinitely many rational roots.
* (C) exactly one real root.
(D) two distinct real roots,
6* + 8% =10" o=
(A) PTHIW] AR
B) FRFTMT R oW ey oM
(©) SEa 93 WI ey Wi

D) P T IBVT e Wz

50. Letf:D — R where D = [0, 1]U[2, 4] be defined by

_I= if x€[0,1]
)= {4—x, if xe[2,4]

en,

(A) Rolle’s theorem is applicable to fin D.
(B) Rolle’s theorem is not appiicable to fin D.

(C) there exists E€D for which f'(€) = 0 but Rolle’s theorem is not applicable.

(D) fis not continuous in D.
WA FA£: D — R @A D = [0, 1]U[2, 4], 9O &S §g @

_x, W x€[0,1]
17‘(’f)'{4-::,1;-.=;xe[2,4]'[ R

(A) DTG Ao Soenaft £ Srore e g% I
(B) D 0N A+ Soromfe £ Sore (e S I A
(C) EeD -7 SfiFg W T WA {'(£) = 0 T ey ranera Soonf o Tt

(D) f, DTG WS T |
T T T T 19 T PT.0.

0]
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Category-II (Q 51 to 65)

Carry 2 marks each and only one option is correct. In'case of incorrect answer or any

S1.

52.

53.

combination of more than one answer, ¥ mark will be deducted.

T T 3 | D Bwa FTeT 2 747 A | G B FCeT S T4 (I T T
fAtet v, g B AR | |

a+T

Let f{x) be a continuous periodic fiinction with period T. Let 1= [f(x)dx. Then
. N A ' . ’ a

(A) lislinear functionin‘a’ (B) 1does not depend on ‘@’
(C) 0<I<a?+1whereldependson‘a® (D) Iisquadratic function in ‘@’

: a+T
A T f{x) G S, 7S ST ¢ AR T | WA I9 ] = jf(x)dxlm

a
A) I ‘a’ -99 G3ART JrFS

B) L -m_%ﬁaﬁﬁaw

(C) 0<I<a?+1TIMAL a-9% To7 ST

D) I, ‘a’ -3 fawIe wrermw< |

-t

1 t a
Ifb= [ i
-([t+1dt’ then a‘[,t— - IS
(A) be? (B) be? (C) -be? (D) - be?
1 t a -t
wWb= j"'—dt @, TR | —— 7@
ot+1 a_lt~- a—ll
(A) be? (B) be™ (C) -be? (D) -—be?
The differential of f(x) = log, (1 + e!%) — tan™! (e%*) at x = 0 and for dx = 0.2.is
(A) 0.5 B) 03 © -o02 D) -0.5
f(x) = log, (1 +!%) — tan™! (%) - x = 0 S dx = 0.2 -7 & WTFoTF TR
(A) 0.5 B) 03 € -02 D) -05

e T ——
20 = A 144 b vt s v Sonretan, s
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- Giventhat £: 8 — R is said to have a fixed point at ¢ of S if f(c) =c.

Letf:[l,w)%Rbedeﬁnedbyf(x)=l+sf;.Then

(A) fhas no fixed point in [1, o)

(B) fhas unique fixed point in [1, )

(C) fhastwo fixed points in [1, o)

(D) fhas infinitely many fixed points in [i, 00)

TS WCTHF £: S — R -9 ¢ (eS) e g R 9 I f(c) = ¢ & | W 37
f:[1, ) - R IHTOII &S WZ T; £ (x) =1 + +/x | T
(A) [1, ) TS f-99 (3 A8 R

B) [1, ) TS f-97 577 7 Ry W

© 1, w) T f-q3 7fb fw R e

D) 1, ) -TS f-a3 SPRrYy &7 {9 acae

3x-1 wm) =4
e 21
A 1 B 0 ©) &33 (D) e*?
4x :
m(3"'1J 7@
x—>w| 3x+1

A 1 B) 0 C) %3 (D) 49

2 :
The area bounded by the parabolas y = 4x2, y = *— and the straight liney =2 is

9
(A) qu unit (B) 104/5sq.unit (C) 1_07£sq unit (D) 1042 sq. unit

2
ey = 4529y = %my=zmmﬂmmmm

(A) Zo‘rwﬁm B) 10/53ass (C) lofvfm (D) 10V23f g3z

E\_ —_ S

21 P.T.O.
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57. If a(c'ix ﬁ)+b(ﬁ x y)+c(¥x &)= 0, where a, b, ¢ are non-zero scalars, then the vectors

a.B,7 are
(A) parallel 4 (B) non-coplanar
(C) coplanar (D) mutually perpendicular

ST WICE a(6ix B)+b (B x 7)+c(x d)=0 TIH a, b, ¢ S THella | CIOFE  &,B.7
163 £ TR '
(A) I TN . (B) e

(C) W&y (D) “%™~" 7

58. If the tangent at the point P with co-ordinates (h, k) on the curve y? = 2x3 is perpendicular
to the straight line 4x = 3y, then '

(A) (h,k)=(0, 0) only

(1 1
®) (h,k)-(g,—ﬁ)only

- 1 1)
© (h,k)—(o,O)or(s, 16)

(D) no such point P exists .
I y2 = 2x3 -7 TARTE P(h, k) TS SFS ~opfa 4x = 3y avm Boiw oy =
(A) (b, k)=(0,0) BT

~(L-1
(B) “‘""'(s’ 16)0‘1’1@
1

1
©) (mK)=(0,0)or (g —’l'g)

(D) «Q @@ P e oG (7R

b —— ot 7

C 22

S ——— ——— —— o -
T et e, s, o ot o, o Y
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59. The co-efﬁcien; of abcS in the expansion of (bc + ca + ab)® is

BV : f - 6!
@ a5 e B 3

3 6!
© 3 | (D) 3(3'3’]

(bc + ca + ab)® - RPFETS a3p4c5 -7 vget 7o

12! ' : 6!

@ 34 ‘ ® 3
' | 6!
(C) 33 (D) 3(3'3!]

60. Three unequal positive numbers a, b, ¢ are such that a, b, ¢ are in G.P. while

log ( 23) log( S ) log( gb) are in A.P. Then a, b, ¢ are the l¢ngths of the sides of

(A) anisosceles triangle (B) an equilateral triangle

(C) ascalene triangle | (D) aright-angled triangle

7t w-oy NIGF MY a, b, ¢ STNET AfSTS ME | log (2 )log(zsj log(iﬁ)

wﬁmaﬂf%wwrcvzlma, b,cmmwmmmm,'mﬁm'

(A) g (B) €

C) feme ~ . (D) AR

——
C T e e,

7 “TF T,
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61. The determinant

aZ+10 ab ac
ab b2 +10 bc |[is
ac be c2+10

(A) divisible by 10 butnotby 100 ~  (B) divisible by 100
(C) not divisible by 100 ‘ (D) not divisible by 10
aZ+10 ab ac :
ab b2+10 be |l
ac be c2+10

A) 1owaRemr g 100w R (B) 100 9=t R
(©) 100wy (D) 10 o=t Rereg 7%

62. Let R be the real line. Let the relations S and T on R be defined by |
S={(x, y).: y=x+1,0<x <2}, T={(x,y): x—yis an integer}. Then
(A) both S and T are equivalence relations on R
(B)- T isan equivalence on R but S is not +-
(C) neither Snor T is an equivalencé relation on R

(D)e S is an equivalence relation on R but T is not

WA 39 R W T BE IR | R-9 48 7199 S ¢ T e e wie
S={(x,y):y=x+1,0<x<2},T={(xy):x-y 93 fmem | orw

(A) S 92 T TSHA R -4 FAAGATS! AFH

(B) T, R-4 FNgee! 74w FF S T

(C) S8 T-g7 [FTL R-Q TAGHATS! THE T

(D) S, R-Q FAGATS! A7G ¥F T T

D e p— T .
" —— o
R s
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C =01 . . . . .
The plane {x + my 0 is rotated about its line of intersection with the plane z = 0 through
an angle a. The equation changes to

(A) £x+myitanam=o (B) x+my+ztana {¢>+m’+1=0
© tmy*ztana \¢*4+1=0 (D) Cx+my+ztana ¢*+m’>=0

x + my = 0 O 2 = 0 SR WX W TR WA o, @ T FE | TR
FReTR RS e g

@) Grmyxtano eimi=0 B) G+mytztana 2rmi+1=0
©) +mytztana {2+1=0 (D) Cx+my+ztano /f2+m>=0

The points of intersection of two ellipses x2 + 2y? — 6x — 12y + 20 = 0 and 2x” + y* —10x
— 6y + 15 =0 lie on a circle. The center of the circle is ' <o

@) (.3 ®) 6.1 © (23) ®) G.9)

22 +2y2 — 6x— 12y + 20 = 0 8 2x2 + y2 —10x — 6y + 15 = 0 T Tnieqofet 9=
e TAEE | @ JEAEER W

@A) @.3) ®) 6. 1) © @3) D) G.8)
Letl= j SI0X 4 Then

X

% .

. 3 23 3 o5y 47
(A) —?sls{z- (B) _ZJ—;SIST © TSIST— D NSIS—3—

% .
AT fsmxdxlm

% |

3 243 V3. 2 4n

(A) %sls-—‘?—' (B) —Z-J-’—:SIST © -6'515—13 (D) m<Is< 3

" T s P.T.O.
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Category-III (Q 66 to 75)

Carry 2 marks each and one or more option(s) is/are correct. If all correct answers are
not marked and no incorrect answer is marked, then score =2 x number of coﬁect
answers marked + actual number of correct answers. If any wrong option is marked or
if any combination including a wrong option is marked, the answer will be considered
wrong, but there is no negative marking for the same and zero marks will be awarded.
W R T A | T I A T A 2 TR MR | ¥ R & B A
aR 3T TR I I A WF ORCH M 2 x W I 7w oz trewt R
S R + WA (1 I Tow AdF ot et | 3R I g Bew W A A

GIRF TeTaw W s o AN orare T gt wow theW T |
- TR T T 1% 101 0T 1, weie, =ty 7931+ |

66. Iﬂ]:z-i-i|—|z—l|=|z|—2=Oforacomplexnumberz,thenz= |
@ VZa+) @ Ea-)  © ) @) VZEl-i)
oG Tioa A z- R TF@ |z +i|—|z—1|=|z|-2=0"FAz=

@) V20+)  ® V23a-i) © V2(¢-1+i) (D) V2(-1-i)

x 3x+2 2x-1
67. |2x-1 4x 3x+1 |=0is true for
T7x-2 17x+6 12x-1

(A) only one value of x (B) only two values of x
(C) only three values of x : (D) infinitely many values of x
x 3x+2 2x-1
2x-1 4x 3x+1 |[=0T@=A
Ix-2 17x+6 12x-1

(A)  x- TR A T C B) -7 OGN P W @
(€) x-«% oyw@ f&b M7 T (D) x-F ST T T

T o coar e g Vo

-

e s e
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69.
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. g7 -
The remainder when 77" (22 times 7) is divided by 48 is

a) 21 (B) 7 (C) 47 (D)

7 .
7T ‘ 2
77 (2T 7) TF 48 VR ot FACE S0 T

@A) 21 B) 7 © 47 D) 1

Whichever of the following is/are correct ?

- _

(&) Toevahuatel, = [—=_ itis possible tox = 1
Sd+x t

1
(B) Toevaluatel, = I \/(xz +1) dx, itis possible to putx =sect
A .

i .
(C) Toevaluate L, = I \}(xz +1) dx, it is not possible to put x = cosec 0
o .

1
D) To ﬁuate I,, it is not possible to put x = ry

RafrReefas @Rl / el o7 2
e 1

&) 1= [—= R v x = - R ST
S4+x t

l .
B) L= I\/(xz-#-l) dx TG 79T x = sec t AT &7
0 .

1
©) L= j'\/(x2+1) dr ARG 7T x = cosec O AfSYH T T
0

(D) l,ﬁmmx=%mmﬂ

- ————

——
27

- — ——— L . 2 S . 1 e . . o . bt . S o, . S
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71.

A plane meets the co-ordinate axes at the points A, B, C respectively in such a way tlgat
the centroid of AABC is (1, r, r2) for some real r. If the plane passes through the point
(5.5.-12)thenr= ‘

; o 2
@ 3 ® 4 © -4 ®). -2

G S PIE TwefrF T gt A 9 A, B, C 1 8w 3@ T AABC @3

SAFE TW (1, 1, ), r G G JWT W &0 | W Q@ o S (5, 5, -12) ReprR Ew,
SR r W@

3 | - 3
(A) 3 ®B) 4 <) -4 D) - >

Let P be a variable point on é circle C and Q be a fixed point outside C. If R is the
midpoint of the line segment PQ, then locus of R is

(A) acircle

(B) acircle and a pair of straight lines
(C) arectangular hyperbola

(D) a pair of straight lines

7S C @ Ty P @3 M7 Ry 2 Q, €

T WMEE @I (@ Ry | PQ
TSR WO R T R-G3 Aol I

(A) DTS

(B) i T § AP
(C) RS

(D) RN

——
"*—--‘—-‘._ =
& N S—— —— —
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W’ ‘-J(“+4)3 +J{n+8)3 .l"mm".'-;|.|[u+4(n-l)]3
(a) 238 5445 2443 ©)
B 2433
10 R T © —
lim{ o 8 .}mﬁﬁ
b {ng) r_{n+4)3 T—(n+3)3 Forernie [n+4(n—l)]3
3-v5 J5 2443
Ay Y2 545 2449 (D)
W = ® © =
0, if -1<x<0 x
Letfix) =41, if x=0 andletF(x)= _[ﬁ;t)m,-l <x<1,then
2, if 0<x<l -1

(A) F is continuous function in [-1, 1]
SI}) F is discontinuous function in [- 1, 1]
(€) F'(x)existsatx=0

(D) F'(x) does not existatx=0

0, T4 —1<x<0 x

2-\3

==

2-43

2

‘lt'{ﬂt(x):-{l, ™ x=0 GRFK)= j-ﬂt} dt, 1 <x < 1 %, T

2, TMO0<x<l a1
(A) [-1,1]-9F S

(B) [-1,1]-4F %8S

| () x=0RTT F(x) - Y TR

D) x=0RETF () -9 TRITR

29
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74.  The greatest and least values of fx) = tan~! x _ 3 fnxon [:E\EJW

1
- Lins
(A) f. =3-1 (B) fpq ="+ 70

I —
©) fpyp="- 53 (D) fop="i2* 03

wb‘_ﬁ] 1@ fix) = tan~! x — -;- Ln x-9% AEEE (max) 9 &y (min) ¥4 1S
3

1,
A) £ =3-1 (B) fmux=ﬂf6+-4—|:n3

€ f.="- -}; (n3 D) £, =Y,+n5
75, Let fand g be periodic functions with the periods T, and T, respectively. Then f+gis
(A)  periodic with period T, + T,

(B) non-periodic

(C) periodicIWitl; the period T,

(D)  periodic when T, = T, '

mwrsgqﬁmﬁww\s A T T, S T, | CIORTA £+ g
(A) ~HYE WAFT § I T, + T,

(B) *Hw =

(C) T, *Firte RfE -y wreree

(D) T, =T, 38 SrrF3 T

- T e e ——



