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INSTRUCTIONS

This question paper contains all objective questions divided into three categories. Each
question has four answer options given.

Category-I : Carry 1 marks each and only one option is correct. In case of incorrect answer or
any combination of more than one answer, ¥ mark will be deducted.

Category-1I : Carry 2 marks each and only one option is correct. In case of incorrect answer
or any combination of more than one answer, 2 mark will be deducted.

Category-Ill: 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 js 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 wrong option is marked, the answer will be considered wrong,
but there is no negative marking for the same and zero mark will be awarded.

Questions must be answered on OMR sheet by darkening the appropriate bubble marked A,
B,C,orD.

Use only Black/Blue ball point pen to mark the answer by complete filling up of the
respective bubbles.

Mark the answers only in the space provided. Do not make any stray mark on the OMR.

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

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

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 invalid due to
folding or putting stray marks om 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.

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.

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

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

This paper contains questions in both English and 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 -1 (Q 1 to Q50

Carry 1 mark each and only one option is correct. In case of incorrect answer or any
combination of more than one answer, ¥ mark will be deducted

wﬁﬁm%|%€wﬁmlmmxwﬁw%mwwmawﬁ¢@m
et %4 svem Bt g |

1.  Let A and B be two square matrices of order 3 and AB = 0;, where Oj denotes the nul]

matrix of order 3. Then,

(A) must br‘:A=O3,B=O3 (B) ifA;é03, must beB;éO3

(©) ifA=0; mustbe B#0, (D) maybea O3, B#£0,

W FH A S B, 3 T (order) T wfmle 9w AB =0 TAIH 0;, 3 g
UG e w1 tiewg

(A) WA=O3,B=O3W (B) IA%0, T o@ sz B#0,%3
© IA=0,70 @ SR B#0, T (D) RS MIA£0;,B#0, ‘

2. LetPandT be the subsets of X—Y plane defined by
P={(x=Y):X>0,y>0andx2+y2=]}
T={'(xs)’)ix>0,y>03ndx3+y3< 1}

ThenPA Tig
(A) the void set @ (B) P
© T (D) P-TC

T XA SR A T P T Ryerz e wiy
T={(x,y):x>0,y>gandxs+ys<1}

CitF@ PNT 3R
(A) 71 T o (B) P
© T (D) Pp-T€
3. Letf:R->Rbe defined by f(x)=x2—l‘j_;2; for all x € R. Then
(A) fisone—one but not onto mapping (B) fis onto but not one — one mapping
(C) fisboth one — one and onto (D) fis neither one — one nor onto
2
TR R O O @S Wy @ f(x):xz—-lixz Gk
(A) f ates &g Tofifaqy =g (B) f ®ififbar g gtz Wy
(€) f Cofifoad ¢ gras D) f W=F-8 T, Tofifuats 7y

A 3 P.T.O.
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Let the relation p be defined on R as apb iff 1+ ab > 0. Then

(A) pisreflexive only

(B) pisequivalence relation

(€)Y pisreflexive and transitive but not symmetric

(D) pisreflexive and symmetric but not transitive

R -4 & apb GONF RIS WAME (T apb I @ @< W@ WX 1+ ab > 0 TN
Sl

(A) pBNE T T (B) p TPl HH

(C) pTN 8@ MEFNHS g oSy 79 (D) p TN ¢ AfeoTy [ Meww™ia W

A probiem in mathematics is given to 4 students whose chances of solving individually are

111
233 and . The probability that the problem will be solved at least by one student is

ﬂﬁmwﬁw4wwwmwmﬂrwmaﬁwwww

ﬁ;,;ltﬂﬁ\slﬁﬂﬁfﬁw AFE AP AT IS AR ©F S I

(A) (B)

(D)

b W
LN PSRV (8]

©)

If X is a random variable such that ¢(X) = 2.6, then o(1 — 4X) is equal to,
a3 PR b X GF TH@ o(X)=2.6 TE o(l - 4X) -9 A T@
(A) 7.8 @ -104

() 13 (D) 104

If eSin¥ — e~Sin*_ 4 = (), then the number of real values of x is

AR SNy oS4 = 0 7Y, OE@ x -9F TSI TAAT AN &
(A) O By 1

© 2 D) 3

The angles of a triangle are in the ratio 2:3:7 and the radius of the circumscribed circle is
10 cm. The length of the smallest side is

a3 fagrera Frel 2:3.7 Sete SR W3k fagwia «fRrer wend == 10 om.
fagwafts saow Ay 70 T4

(A) 2cm (B) 5cm
(C©) 7cm (D) 10cm
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A variable line passes through a fixed point (x,, y[) & meets the axes at A and B. If the

rectangle OAPB be completed, the locus of P is, (O being the origin of the system of
axes)

ﬂﬁmwwﬁﬁ%ﬁ*ﬁ(x,.y,) TR G o A @ B Rite mw
P | SIS OAPB 94 91 (01 P-4 Tewgotar 2 (O: THYNTT A7)

) X yl
@A) (y-y)?=4(-x) B) T+7=
22
24 2=y 2 2 X Y _

A straight line through the point (3, - 2) is inclined at an angle 60° to the line \/3x + y=1
If it intersects the X-axis, then its equation will be

-~ —

(A y+a3+2+3y3=0 B) y-x\3+2+3y3=0
© y-x\3-2-2/3=0 D) x-x3+2-33=0

A variable line passes through the fixed point (@, B). The locus of the foot of the
perpendicular from the origin on the line is,

aﬁwwﬁ%ﬁ?(a,ﬁ)WW| T WE @ AR o
SfFS SRR AR Aol TE

(A) x*+y2—ax—PBy=0 (B) »*-y+2ax+2By=0
(©) ax+By+\o?+p2) =0 @) z+dr=

If the point of intersection of the lines 2ax + 4ay +¢ = 0 and 7bx + 3by —d = 0 lies in the
4% quadrant and is equidistant from the two axes, where a. b, ¢ and d are non-zero
numbers, then ad : be equals to

Zax +day +0 = 0 G Tbx + 3by — d =0 ALARIIIT ®ARTG bgd Mm wafee gae
THE JAS TG, TR 2, b, ¢ 8 d S | TR ad - be T
(A) 2:3 B) 2:1

© 1:1 | (D) 3:2
5 P.T.O.
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A variable circle passes through the fixed point A(p, q) and touches x-axis. The locus of
the other end of the diameter through A is

a6 Fwgra o e g Ap, @ M 8 xwwE = @1 A Reprdt
JYEA WA e AEFoi 2e

&) G-pP=4dqy (B) (r—q=4py

© G-pP=dax (D) (y-q?=4px

1+/3
If P(0, 0), Q(1, 0) and R ["2‘, 325) are three given points, then the centre of the circle for
which the lines PQ, QR and RP are the tangents is

P(0,0),Q(l,O)BR[%,@W fosf6 f71 “=eia@a PQ, QR @ RP ¥ G4 oAb
=rfs, R 999 FF A

w69 ® ()

1 1 | 1 -1

© (b5 ® >3
x2 2 :

For the hyperbola — 5~ — 4 5~ = 1, which of the following remains fixed when o
cos?a  sin’a

varies ?

(A) directrix _ (B) vertices

(C) foci (D) eccentricity

2 2

TS 5= 5= 1-97 T o e 2rie Faffoefn @b w--fafe

sin? a.
I ?
A) frar (B) Mm@
(©) =ifear (D) ©FH

S and T are the foci of an ellipse and B is the end point of the minor axis. If STB is
equilateral triangle, the eccentricity of the ellipse is

aofs Boreg wfder s 8 T «wx Hewy zRfeg B | W STB @b g
ﬁ@aw@m@%ﬂmﬁﬁmm '

A) (B)

© D)

[0 o N
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The equation of the directrices of the hyperbola 3x2 — ?;y2 —18x+12y+2=0is

3x2 - 3y2 — 18x + 12y +2 = 0 *RITST AT a2

(A) x=32[2 ® x5 5

13 3
© x=6+7\[7F D) x=6:1/73

P is the extremity of the latusrectum of ellipse 3x? + 4y? = 48 in the first quadrant. The
eccentric angle of P is

332+ 4y2 = 48 Bo1Y0ET AOTRT T oA e T P| P 47 CLRRAR-EN T

it 3
A) 3 ® 7
4 ' 2n
© 3 O 5

The direction ratios of the normal to the plane passing through the points (1, 2, =3),

-2 1
(-1, -2, 1) and parallel to 2 5 = %* = % is

5= Lo e @ (1,2, -3) (1, 2.0) Repes «7e o
SR wfoergy e -wite 7@ '

@A) (23,4) ®) (14,-8,-1)

€) (-2,0,-3) D 1,-2,-3)

The equation of the plane, which bisects the line joining the points (1, 2, 3) and (3, 4, 5)
at right angles is,

(1,2,3) 8 (3, 4, 5) RV@zRN @4E =y TwEew IW AN OFE A
W .

(A) x+y+z=0 B) x+y-z=9
(C) x+y+z=9 D) x+y-z+9=0

The limit of the interior angle of a regular polygon of n sides as n — o is

Wnaw,Wn—W&WWWWﬁ%@WMWW'

@ = ® 3
.
© = o F
7 P.T.O.
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Let f(x) > 0 for all x and f(x) exists for all x. If f is the inverse function of b and

B (x) = Then f'(x) will be

1 +logx”
T T T e T () > 0GR T x-47 T [(x) 97 WG Wz | WMo

f, ST h-07 FAT® SIS 2T 8 W(x)= T4 SR 1'(x) '@

T+logx
(A) 1+log (f(x)) (B) 1+f(x)
(C) 1-log(f(x) (D) log f(x)
Consider the function f(x) = cos x%. Then
(A) fisof period 2n (B) fisof period \/;t
(C) {tis not periodic (D) fisof period n
f(x) = cos X2 SFFL LA F91 CUF(,
(A) f-43 9798 2n (B) f-a7 *HEg@[2n
(€) f ATE ST T (D) f-49 4TS =
X‘lj:(?+ (E’r + .X)U“-
(A) Does not exist finitely (B) isl
(C) ise? (D) is2
X]_i)r51+ G :
(&) -9 SRY W] | (B) -4% WA |
(C) -4a W+ ¢? (D) -99 WF 2
Let f(x) be a derivable function, f'(x) > f (x) and f{0)=0. Then
(A) f(x)>0forallx>0 (B) fix)<Oforallx>0
(C) no sign of f(x) can be ascertained (D) f(x) is a constant function
™M WE @ f(x) 930 SLIAAN SAFF, £'(x) > F(x) 9R {(0)=0 TICFA
(A) T x> 0-9F & f(x) >0 (B) & x>0-93 A f(x) <0
(€) {(x)-9% @R BF I I W (D) flx) 936 T ATFF
8
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Letf:[1,3] > Rbea continuous function that is differentiable in (1, 3) an
f'&) =] £ (x) 2 +4 for all x €(1, 3). Then,
(A) f(3)-f(1)=5istrue (B) f(3)-f(1)=5is false
(C) f(3)-f(1)=7is talse D) fB3)-1f1)<o only at one point of (1, 3)

WA L[], 3] o> 7 T ST @ (1. 3) SR ST e 7 x (1. 3) - g

T £6) = £() P+ 4 TiCwTE,
(A) f3)-f(1)=5 o7 7"

(B) 1(3)-1f(1)=5 eame =@ =

©) B -f1)=7 g 3@

D) (1,3)-97 W@ = e 13) - q1) <02

lim (0| x),n>0

x>0+

(A) does not exist (B) exists and is zero

(C) existsand is | (D) exists and is e~!

_vl_‘fél (*lnx),n>0

(A) -9 w9 @ (B) w%@wmmw
(C) wERYT WE 9k T | (D) RY WME 932 W o

If] cos x log [tan %) dx = sin x log (tan 5

‘{) + £ (x) then f(x) is equal to, (assuming ¢ is a

arbitrary real constant)

Icosxlog tan > dx = sin x log | tan = HE) R, f (x) W AW R, (@ ¢ @3
2 2

TPR I 7 )
A) ¢ B) ¢-x
(C) c+x D) 2x+c¢
y=Jcos {2 tan~! -\ | 11 _:i }dx is an equation of a family of
(A) straight lines (B) circles
(C) ellipses (D) parabolas
y=/cos {2 tan~! /11 ;t}dzﬂﬁ?ﬁ‘ﬁ IS I a3
(A) =R e (B) I8 it
(C) T “ifiqm (D) e «f=r
9 . T.O.
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/4
The value of the integration f [2.[ sinx |+

—n/4
(A) is independent of A only
©

is independent of y only
/4

{ sin x
l+cosx

+'}']dx

(B) is independent of p only
(D) dependsonA, pandy

T f (u sinx1+—1'—‘~s-'—‘1~5—+y)dx-fﬁ‘a Ei

1+cosx
—Tt/4

(A) Y@ A-9F JACATE TN
(C) BYEF y-9F FCTE T4

a a

(B) O p-47 ATATE F4H
(D) A, p8y-97 BoF FMSwta

.1 . 7 )
The value of lim "'|:f esint gt — f esin’t dtj} is equal to
=0 X

Y Xty
a a
JI‘E:'S i‘|:f esin’t gt — f esin’t dt} -9F WE TA
¥ xty
( A) esin:" y
(C) elsinyl

Iff 22° 2%dr=A22 +¢c, then A =
[ 22 2¥dr=A27 +¢,TH, OEA=

1
(A) log2

(C) (log 2y

. ! 42015
The value of the integral f { ehl (x2 + cos x) *
-1

x2015

. e T
f{el"i(x2+cosx)+em}dxtw
-1

(A) 0

() 2e!

10

e2siny

ecoscc2 y

(B)
(D)

(B) log2

1

(D) (log 2)2

1
e_EXT} dx is equal to

(B) 1-¢!
D) 2(1-¢
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niilflxn{“_ \/ITJE_+ \/n+ \/n+ \In+3(n i)}

(A) does not exist is 1

©) is2 (D) is 3
,}133011{1"' \}n+ \/n+ \fn+ \{n+3(n 1)}
(A) WY 3 (B) W 1

(C) W= 2 (D) W 3

X

X
The general solution of the differential equation | 1+e” | dx + (I - 3 e’'dy=0is(cisan
arbitrary constant)

X

1+e’ dx+(1-% e;dyzowmﬁwquwﬁ(c@ﬁ
Y RULEREL )

(A) x-ye¥=c¢ B) y—xe§=c

ey X
(©) x+ye¥=c¢ (D) y+xe¥=¢

d
General solution of (x + y)? axx =a?, a#0 is (c is an arbitrary constant)

(.f+y)2%=a2, az 0 -qq YR TN "xf’?f (c tﬂ?ﬁf‘v‘ IPR Y3IF)

(A) §=tani"+c (B) tanxy=c
(€) tan(x+y)=c (D) tany;:*c=%x

2 2
Let P (4, 3) be a point on the hyperbola :-2 - % = 1. If the normal at P intersects the

X-axis at (16, 0), then the eccentrlclty of the hyperbola is

WWP(43)ﬁ*§fﬁ*ﬂm~ >’— = 1-a% TRy | P Repe wiFe wfew®
X-S%T (16, O)ﬁwwaﬁmﬂwﬁawm”@

(A) 325 (B) 2
(C) 2 D) \3
11 | P.T.O.
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If the radius of a spherical balloon increases by 0.1%, then its volume increases
approximately by '

< TR @ T 0.1% P AR T e Pa I A
(A) 02% B) 0.3%
(C) 04% (D) 0.05%

The three sides of a right-angled triangle are in G.P (geometric progression). If the two
acute angles be o and B, then tan o and tan {3 are '

a3 S e oAt I wrares aﬂ%c@wwﬁﬁ—m'mm
08 BTH, R tan 0 8 tan f} &

\/§2+ L4 \/752— 1 B) {3{5; Lo /3[52— 1

1 5 2

€ 5 andﬁ (D) %andv—g
1 1
If log, 6+5-= log, [2-‘ +8 |, then the values of xare
.
RG] 10g26+2x log, [2 +8] , (@ x -93 WAl T
11 11 11 1

A 3 ®B) 33 ©) -3 ® 3.3

Let z be a complex number such that the principal value of argument arg z> 0.
Then arg z — arg (-2) is
TSt AR 2-9% TIAIF (argument)-G3 YLV arg z > 0 | OIRC arg z — arg (- 2) 1T

T

@ 3 ® tr © n ©) =

The general value of the real angle 8, which satisfies the equation,
(cos © +i sin 0) (cos 26 +i sin 26)---(cos nO + i sinn@) =1 is given by, (assuming k is an
integer)
(cos® + i sin @)(cos 20 + i sin 26)---(cos 0O + isinnd) =14% Wﬁlﬁq@ P s@
G 9-9F YR WA T, (RAE k AT A1)

2kn 4kn

@ 5 ® s
4k 6k
© 735 ®) wnr

12
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Let a, b, ¢ be real numbers such that a + b + ¢ < 0 and the quadratic equation
ax? + bx + ¢ = 0 has imaginary roots. Then
A 9 a,b,c W AN G @ a+b+c<0 9 fa¥e AFA ax2 +br+c=0-
7 e I | PR | |
(A) a>0,¢>0 B) a>0,c<0
© a<0,¢c>0 D) a<0,c<0

A candidate is required to answer 6 out of 12 questions which are divided into two parts A
and B, each containing 6 questions and he / she is not permitted to attempt more than
4 questions from any part. In how many different ways can he/she make up his/her choice

- of 6 questions ?

e AT / AT qme 12 B 4vm WG W 6B ovr Tew vue
R | et 7 Rewt e Rew | 43w i@ / +3wl® @R for s 451
@ﬁam%wmwmﬁmﬁr/ﬂ%ﬁ%wwsﬁmw
TS AN T© AT o 7o

(A) 850 (B) 800

(€) 750 - (D) 700

There are 7 greetings cards, each of a different colour and 7 envelopes of same 7 colours as
that of the cards. The number of ways in which the cards can be put in envelopes, so that
exactly 4 of the cards go into envelopes of respective colour is,

et [fen wea @A w18 g @ wref Wwez B Wy R | IO W ©@
mﬁwmwamwmmaﬁWﬁamwwa‘mwmw
¥,

) c, (B)‘ 2.7¢,

© 314c, D) 3!7C;4C,

728 +16n -1 (n eN) is divisible by

TR FRB= 7= 720 +16n -1 (n N) Rte 7

(A) 65 (B) 63
(C) 61 D) 64

13 P.T.O.
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1 1 34
The number of irrational terms in the expansion of | 38 +5¢ | g

84
I 1
[38 +54} - [efore wwem s oA ==

(A) 73 (B) 74
(€) 75 (D) 76

Let A be a square matrix of order 3 whose all entries are | and let I, be the identity matrix
of order 3. Then the matrix A — 3y is '

(A) invertible (B) orthogonal

(C) non-invertible (D) real Skew Symmetric matrix

M T A 9 3 TeR o Wil o omE T | gwe [, *F 3 A
I WG | iRt Wil A -3l

(A) -3 Rede wifig-gz sfe i | (B) =¥ Wik

(©) -7 RAfe Wfigar wRe @21 M w7 Refoy T

(A) M (B) M’

(C)  null matrix (D) identity matrix
A M, R -9 3 & 3 Wiy 7 932 M'. M -93 +f3<S 77, wre
adj(M") - (adj My TGl =1

(A) M (B) M’

() 7 Wi (D) aT7Y Wit

5 5x «x
IfA=| 0 x 5x |and |A%|= 25, then | x | is equal to
5

0 0
5 5x x
IMMA=| 0 x S5x B|A =252, O@ | x | -9 W T(@
0 0 5
1
A 3 B) 5
(C€) 52 (D) 1

14
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Category — 11 (Q.51 to Q.65)

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

combination of more than one answer, %2 mark will be deducted.

(s So7 % | TR Sor fiter 2 797 1 | GoT S Fire ot @ @ 93T Sww

s1.

52,

TRTaT V2 9= 1o I |

The system of equations
M+y+3z=0
2x+py—-z=0
S5x+7y+z=0

has infinitely many solutions in R. Then,

- NFIISPET R -9 TR AN A,

(A) A=2,u=3 B) A=1,pu=2
(C) A=1u=3 D) a=3,u=1

Let f: X — Y and A, B are non-void subsets of Y, then (where the symbols have their

usual interpretation)
(A) f1(A)-f1(B)>f! (A - B) but the opposite does not hold.

(B) {1 (A)-f'(B)cf-! (A -B) but the opposite does not hold.

- -~ L. —_

WA ¥ X > Y QR A BUH Y-G9 Sy SACH | PIRE (AN JolasfE
pfere widaz 1)

(A) f-1(Aa)-f-! (B):jf_-l (A - B) g Rerdhefd 1oy 71

B) f1A)-f!'B)cf1(A-B) g el o7 77

€ f1A-B)=f1@A)-f1(®B)

D) fl1@A-B)=f1@a)yufl(®B)

15 P.T.O.
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Let S, T, U be three non-void setsand f: S > T, g:T—>Ubesothatgoef:S - Uis
surjective. Then

(A) gand fare both surjective (B) g is surjective, f may not be so

(C) fis surjective. g may not be so (D) fand g both may not be surjective

W F9 S, T, U forfe smen o8 e f:8>T, ¢:T>UAT @ gof:S>U
Tofifbas 2@ tew@

(A) gv ez Toifibad =™

(B) g Toififba 23, f Bofifbudt Ae zre Arm

(€) foAfibud T@, g Toffbae -6 20 g

(D) f8gTeER $oifdfoad w-¢ 2o iz

The polar coordinate of a point P is [2, — 3{) The polar coordinate of the point Q. which is

such that the line joining PQ is bisected perpendicularly by the initial line, is
936 v p-ar " TR = (2,-%% Q 9 =t & @I pQ
TR 27T @ TreR THRAfSE I | R Q-97 HE wE T(@

@ (23) ® [ © (23) ® (24

The length of conjugate axis of a hyperbola is greater than the length of transverse axis.
Then the eccentricity e is,

aﬁmwﬁwmw@ﬁameWWW|w
TFT! ¢ TX
1

A) =2 (B) >+2 @) <A2 (D) N

The value of [im 5'-9'_’ ie

(A) 1§1 (B) 0 © 1 D) o
Letf(x)=x*-4x3+4x2+c.c € R. Then
(A)  1(x) has infinitely many zeros in (1,2) forall c
(B)  f(x) has exactly one zero in (1, 2) if - I<c <0
(C)  f{x) has double zeros in (1, 2) if— I< ¢ < 0 _
(D) whatever be the value of c, f(x) has no zero in (1, 2)-
L@ =xt-43 +4x2+c.c e R, TTH@
(A) 99 AP WA &7 (1. 2)-(C fx) SPRRT AT Wy =@
(B) W -1<c<07W, B@ (I.2)® fix) 9FT9 W@ =5 3@
(©) W —1<c<0TW, OF (1.2)-T8 f(x) [ T =
(D) c-99 TN WX @ T &, (1,2)-10 f{x) = =@ 1

16
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59.

‘M-2019
The graphs of the polynomial x2 —1 and cos x intersect
(A) at exactly two points
(B) atexactly 3 points
(C) atleast 4 but at finitely 'many points
(D) at infinitely many points
@ A 22 - 1 GF BT @R cos x @F DY
(4) B vt fqe e @ @
(B) B foaft e e~ @ <@
© wwdew sl e Reg /i s Reqee sts~face o ¥
(D) T WF e e I

C . 10 . . . .
A point is in motion along a hyperbola y = ¢ So that its abscissa x increases uniformly at

a rate of 1 unit per second. Then, the rate of change of its ordinate, when the point passes
through (5. 2)

. 1.

(A) increases at the rate of 5 unit per second
1 .

(B) decreases at the rate of 7 unit per second
2

(C) decreases at the rate of‘s" unit per second
. 2 .

(D) increases at the rate of 5 unit per second

ﬁﬁﬁwy:%wﬁﬁmwmmww'xWﬁ%

TS 1 93F Qd I =m0 Refe (5, 2) fen sfomwa I o @y wEs
35

(A) a%WG%awma%m

(B) ﬁ%tﬂmw%awmmm
©) ﬁf%tﬂm@%ﬂwmwm
(D) ﬁ%mw%awmaﬁﬁm

17 P.T.O. .
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. . 1—-cos® 2 .
Let a=min{x’+2x+3 : x e R} and.b:ehm g;’b . Then X a' b""is
=0

=0

—_ n
4 IFa=min{x?+2x+3 : xe R} 4R b= lim I cfsewz R e
8->0 6 =0

W
20t g - ol 4 ]
(A) 3.on (B) 3.0
4n+1 -1 1
(C) 3,20 (D) _2 (2n - 1)

Let a>b>0and I(n)=a"-b" J(n)=(a—-b)" forall n22, Then

T I a>b>0dR HSA n>2-93 T I(n)=a’m - b J(n)=(a- bl
TIHE

A) Im<Jm | (B) I)>T (n)

© m=Jm (D) Im)+I@=0

"

Let &, f, 4 be three unit vectors such that & x (Bx )= (B+ ¥)where

[\.J!’—‘

ax(Bx7)=(&. )P -(&. B)7.If B is not parallel to7, then the angle between g and is

(B+7),

lx)l)—

&, B, 7 foafs 9as 1889 @99 @ ax (fx9)=

TR 6x (Bx )=(6.7)p —(&.B)7 | oW B, 7 -97 “Tea= T =T, S@ & B f -
93 WHIR @ T

5
@A) % ® %
2
© 3 ® 5

18
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64.

65.
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The posmon vectors of the points A, B, C and D are 31— 2] -k, 2i- 3_]+ 2k, 51— _] +2k
and 41— j+Ak respectively. If the points A, B, C and D lie on a plane, the value of A is

A, B, C 6 D frpeltas sy o 39 71 AT 31—2] K, 21—3_]+2k 51—-J+2k

41~J+xkaaﬁﬁ@@a@ﬁwwwammw o
(A) 0 B) 1
© 2 | (D)-4

A particle starts at the origin and moves 1 unit horizontally to the right and reaches Py,

then it moves ‘;‘ unit vertically up and reaches P,, then it moves % unit horizontally to
right and reaches P, then it moves ‘é unit vertically down and reaches P,, then it rﬁovés
% unit horizontally to right and reaches P, and so on. Let P, = (x,, y,) and nli_gbneo X,= O
and nli_:}n‘ao ¥, = B. Then (q, B)is

@I RN ARG WF A OF (A OGRT SIF TARE | 9% g B
P -a Tlea | Sl SEweny Tor fate % 9FF W P,-8 Uied | wew wRE
WWW%ﬂWWﬁ@P3—thiWﬂWW

DUGE] ﬁw% 933 P P TiRd | Sisls wiplie ei@ W%QW )
Py Pea fied g 9% weet veeR AF | AW P = (x,y,) TW 9 Jlim x =0
lim y, =BT ©F (ap) T

(A) (2,3) (B) @%
© (Z, 1) (D) @ 3]

For any non-zero complex number z, the minimum value of | z | + |z-1]is

z WM 936 S wba @t 1|2 ]+ |2z-1|-97 EAY I =7

A 1 (B)

ROJL R

© 0 D)

19 P.T.O.
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Category - I1I (Q.66 to Q.75)
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 wrong option is marked, the answer will considered wrong,
but there is no negative marking for the same and zero marks will be awarded.

9% 31 GFIRT T T | 33 I A% Gwx fieet 2 797 A7 | 3 @I wor Bgw A1 A
3R 7 TeAs AT IfT A AT IR AW 2 x W I AT Soz rent xww O
MR + WYL (T 15 OO T ©IF 32T | T et geT Gww oneat z7 It RS
TEEA NUYJ G0 Qe AN ©IReT GOAT G 47 (171 T[ | % Goseay et

TR P01 AW A1, LR o) 77T AT |

303
66. Let A= { 030 J Then the roots of the equation det (A —AL)= 0 (where [; is the
303 ’
identity matrix of order 3) are
303
WA FTA=| 0 3 0 |OREA 7P det(A -AL)=0 (I, T 3 WAL TP TGHA)
303
-49 Jewefr ==
(A) 3,0,3 B) 0,3.6
(C) 1’0:_6 (D) 3; 3-.6

67. Straight lines x —y = 7 and x + 4y = 2 intersect at B. Points A and C are so chosen on
these two lines such that AB = AC. The equation of line AC passing through (2, —7) is

x=y=78 x+dy=2WGRETE 3 PO ST~aE @7 6@ | @ 72 @99 B0
A e C v 76 «u oI e & @ AB=AC ®W| (2, -7) Repr AC @R
ANFAY T

(A) x-y-9=0 : (B) 23x+7y+3=0

(C) 2x-y—11=0 (D) 7x-6y—56=0

68. Equation of a tangent to the hyperbola 5x> — y2 =5 and which passes through an external
point (2, 8) is
5x2—y?= 5 I8 930 = rfe sy 97 (2, 8) e Tw1 & ~pfer i 3@
(A) 3x-y+2=0 (B) 3x+y-14=0
(C) 23x-3y-22=0 D) 3x-23y+178=0

A 20




69.

70.

71.
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Let fand g be differentiable on the interval | andleta,b eI a<b. Then

(A) Iff(a)=0=1(b), the equation f'(x)+f (*)g'(x)=0 is solvable in (a, b).

(B) If f(a)=0=f(b). the equation f'(x)+f (x)2'(x) = 0 may not be solvable in (a. b).

(C) If g(a)= 0= g(b), the cquation g'(x)+kg(x)= 0 is solvable in (a,b),keR

(D) If g(@)= 0 =g(b), the equation g'(x)+kg(x)= 0 may not be solvable in @bk eR

AT AMG g T 10 TBIIAIN G3e a,bel.a<b| TIrs@

(A) T f(a)=0="F(b) 7T, B f'()+ f(x)g'(x)=0 AT (a, b)-T STmamCRITT

(B) W f(a)=0=f(b) =W w@ f'(x)+f @)= 0 IS (a. b)-TS TG
-8 T(© AR

(C) Tt ga)=0=gb) T, ©E@ g'(x)+ kg(x)= 0 N7 (a. b)-TS ITHLATIA, k R

(D) A g(a)=0=g(b) 7T, ©@ g'(x)+ke(x) = 0 FRwaells (a, b)-TS LTI A-@
RO “E, keR

3
Consider the function f (x) = xz —sin myx +3
(A) f(x) does not attain value within the interval [-2.2]

I, .
(B) f(x) takes on the value 2 3 In the interval [-2. 2]

(C) f(x) takes on the valuc 3 ‘JI in the interval [-2, 2]
(D) f(x) takes no value p, 1 <p <5 in the interval [-2.2
fx) ﬁ%—sinnx%-?:—W"TWﬁ fRtasa <41

(A) O [-2,2]-T8 f{x) (I W e I@ A
(B) &I [-2,2]-% f(x), 2 %‘amfﬁ‘ iz I

©) =94 [-2,2]-T8 f(x),B% o ey wa
(D) ST [-2, 2]-T9 f(x), 99N @ A p T FF A LU l<p<s

1
Letl,= [ x"tan L dx.Ifa,I o+ b L =c foralin> I, then
0

(A) aj.ay.ajarein G.P (B) b,.b,.b, arein A.P
() C,Cy, ¢y are in HLP (D) a;,a, .azare in A.P

1
A F L= [ x"tanlx dx | W T n>1 @F W a1 +b, I, =c T, wa

n n+2
0

(A) aj,a,,a; STIET AofSTe AT (B) by,by, b, e oifsTe AT
(©) cpiepey REFT goifere U@ (D) aj,a,,a, TR Ao e

21 P.T.O.
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73.

74.

5.
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Two particles A and B move from rest along a straight line with constant accelerations f
and h respectively. If A takes m seconds more than B and describes n units more than that
of B acquiring the same speed, then

% @Il A 8 B FoRE (WF 990 TR @9 WA IAFW 6 h BE 9y
TR | 9IX AEH W49 CRC® B-97 W A, m TS @ 909 77
IR nGFF TN A AREH I EIewRE

(A) (f+hm?=fhin (B) (f-fhym?=fhn (C) (h-Hn= % thm? (D) %(f+ h)n = fhm?

The area bounded by y =x + 1 and y = cos x and the x-axis, is

(A) 1sq. unit (B) %sq. unit

(C) %sq. unit D) %sq. unit
y=x+18 Iy=cosxiﬂ?f°\ x -SEEREl s Wb TRaTH X
(A) 13 933 (B) %'q'»f aFF
(©) %ﬁ'ﬁf GEFF (D) %aﬁ q9FS

Let x,, x, be the roots of x2 — 3x + a=0 and x5, x, be the roots of x2 — 12x + b = 0.

Ifxl <X, <xy<x, and X, Xy X3, X, Ar€ in G.P then ab equals

x2=3x+a =007 JeaT x, x, @R x2- 12x + b =0 Feawiba Fean Xp X, |
;A x, <x, <xy <x, T GR X, x,, %, %, OTNGA Y@ AF O@ ab TR

24
@ 3 ®) 64

) 16 (D) 8

1—i 6 .
If6 € R and FI_:%%?S_G is real number, then 6 will be (when I: Set of integers)

1—icos®
ﬂﬁeeﬁ‘muzicgsew WA T SR 0T (1: FRAE TH)

(A) @n+1ynel (B) 3”7",11 el
(©) nmnel (D) 2nm.nel

22
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