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Subject : MATHEMATICS 91 079920
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Duration : 2 Hours Full Marks : 100
i I
INSTRUCTIONS

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

2. 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, s mark will be deducted.

3. Category-II : 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.

4.  Category-lIll: 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 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 marked A,
B, C, or D. .

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

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

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 invalid due to
folding or putting stray marks on it or any damage 1o it. The consequence of such
invalidation due to incorrect marking or careless handling by the candidate will be sole
responsibility of candidate.

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 itself. 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 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 Q 50)

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

3o Bor 3id% | Hf¥e Sux fiwet 1 797 N1 | o1 B fiver w13 @ @1 93T Twa

Preet v e 01 AT |
xl_i)l(l)1+ (x"Inx),n>0
(A) does not exist (B) exists and is zero
(C) existsandis 1 (D) exists and is e”!
xl_i)f(l)1+ (" Inx),n>0
A), 97 RY 7 (B) Rg WIR @k WA A
(C) SRg WME @2 A9 | (D) wRY WMR ¢k W ¢!

If I cos x log (tan %) dx = sin x log (tan %) + f (x) then f(x) is equal to, (assuming c is a

arbitrary real constant)

I cos x log (tan %) dx = sin x log (lan %) +f () T, £ (x) 99 TH @, (FAEA ¢ 93

PTG

(A) ¢ B) c-x

(€) c+x (D) 2x+c
y=]cos {2 tan~! \ /}—;f }dx is an equation of a family of

(A) straight lines (B) circles

(C) ellipses (D) parabolas
y=fcos{2 tan™! \ / } ;’;}dxﬂﬁlﬂcfﬁ"‘ Aoe 3@ afe

(A) FeEd SAfeRe (B) 3¢ “fffm=
(C) Togs “fRR@R (D) wf¥ge A=

3 P.T.O.
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/4
The value of the integration f (M sinx |+ T%L%%g—x Ak y) dx
—T/4
(A) is independent of A only (B) is independent of p only
(C) is independent of y only (D) depends on A, pandy
/4
AP J (kl smx|+T&+—ca+ )dx-ﬁ? RIg)
—n/4

(A) SYN@ A-aF FCICF T
(C) OYNA y-aF ACCE T

a a

(B) OBYIA p-aF ACCF A
(D) A\ p8y-a93 T T

. =] . ;
The value of lim —[f esin’t g — f esin’t dt} is equal to
x—0 X

Y xty

lim
x—0
y xty
( A) esin2 Y
(©) elsinyl

122 25dx=A22 +c, then A=
T[22 2 dx=A2% +¢, T, SRA=

1
(A) log 2

(©) (log2)

2015
The value of the integral f {

. £2015
J { e (x2 + cos "

-1
(A) O
(C) 2¢7!

e:,d}dx‘-‘l?l T A

a a
%U esin’t gt f esin’t dtj\ _Gq W T

W (x2 + cos x) T

e2sin y

B)
D)

-
ecosec”y

(B) log2

1

® fog2y?

1
} dx is equal to

1-¢1

(B)
D) 2(1-¢h
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L ¥ { \/nH \/n+6 \/n+ \/n+3(n 1)}

(A) does not exist is 1

(€) is2 (D) is 3
JT;H{ \/n+ \/n+ \/n+ \/n+3(n 1)}
(A) Y 7 (B) WA |

(C©) == 2 D) T5 3

& X

The general solution of the differential equation [ 1+eY | dx + (1 - i‘) ey dy=0is(cisan

arbitrary constant)

X

l+e¥ dx+(] —i) e?dy=owﬁqummrmc 936 IR §79)

X x
(A) x-ye¥=¢ B) y—-xe¥=c
X

._\'_
(©) x+ye¥=c (D) yt+xe¥=c¢

i d Al .
General solution of (x + y)? '&)‘X =a’, a0 is (c is an arbitrary constant)

(v+y)2—z a2, a0 49 I G TA (c I IPR 479)

(A) Jgt'stangf-%c (B) tanxy=c
(€) tan(x+y)=c (D) tany:_c=x_:_x
) )

Let P (4, 3) be a point on the hyperbola % - é 1. If the normal at P 1ntersects the
X-axis at (16, 0). then the eccentricity of the hyperbola is

WWP(43)ﬁ"§me —1@3%%@31?%%@%@3@7{7%
xwwus.mﬁwcwasﬁcammmwﬁwwm

(A) 325 ®) 2

© 2 (D) 3

5 ' P.T.O.



12.

13.

14.

15.

M-2019

If the radius of a spherical balloon increases by 0.1%, then its volume increases
approximately by

3B TIPS @ TIFIE 0.1% o ~1¥ ST ot @ @ I
(A) 02% (B) 0.3%
(C) 0.4% (D) 0.05%

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

g7l T faems oA g ered gifste wim | W faerEd yRIIE
8 BTW, OE@ tana 8 tan BTA

(A) \B; L and\Bz_l (B) "\ Pﬁ;—land’\ /357_—1
35 .

1 2
(©) \lgand$ D andT

W

1
1 ey
If log,6+5_=log, {2" + 8} , then the values of x are

1
1 —
T log, 6+ 75, = log, [2x +8]1w, O@ x -GF Aol T

| —

1 11
A 23 B) 33

S

11 | 11
© -%3 D) 35

Let z be a complex number such that the principal value of argument. arg z> 0.
Then arg z — arg (-z) is
wiba A z-93 FAF (argument)-9F I arg z > 0 | O arg z — arg (— z) I

@A) 3 (B) +m

© D) -n
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The general value of the real angle 8, which satisfies the equation,

(cos O +1sin B) (cos 20 +1i sin 20)---(cos n +i sinnb) = 1 is given by, (assuming k is an
integer)

(cosO + i sin O)(cos 20 + i sin 20)--(cos nb + i sin n6) = 1 q% FNeE s IR

G -9F MRS WH A, (AN k S wm)

2kn 4kn
(A) 1+2 ’ (B) n(n+1)

4k 6k
© 3 +n1 T f D

Let a, b, ¢ be real numbers such that a + b + ¢ < 0 and the quadratic equation
ax? + bx + ¢ = 0 has imaginary roots. Then

WA 9 a.b.c I I 9N W a+b+c<0 R Rwe ATFIY ax? +bx+c=0-
93 ARy IS | IR

(A) a>0,c¢>0 ' B) a>0,¢<0

€) a<0,¢>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 ?

gFe A / AAFRAE w12 B gquw g @@ 6F quw Sew swe
@ | el ¢ Rer swerr fow | 43w/ e fd® @m Rem @ 49
W@ AerE Tee I ARE A AW / AR om w66 qvew Sew
IAC AME TS TAT ©f 2

(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,

e ey wen i o8 @re @ e ez AS® 4w WM | T@ WA ©[
Ioele A o W e B R I IR WX T W WS, ©F WL
LA

(A) Cy B) 2.7C,

(C) 3!%C (D) 3'7C,*C
4 33,

720 +16n -1 (n eN) is divisible by
@R W6 @9 720 +16n -1 (n eN) ko 2
A) 65 - (B) 63
(©) 61 (D) 64
7 P.T.O.
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84
11
21. The number of irrational terms in the expansion of (33 +54 } is

1 1 84
{38 +54] _fagfere wgem At R XA

A) 73 (B) 74
© 75 : (D) 76

22. Let A be a square matrix of order 3 whose all entries are 1 and let I, be the identity matrix
of order 3. Then the matrix A - 313 is

(A) invertible (B) orthogonal

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

TR T A GFB 3 o I UM T R WME T ] AR ;I 3 @O
g WGE | TeeE OlE A - 31

A) a3 fefe mhw-a SR amzl (B) FW Wb

©) -a7 R WifiE-ar sRg R1 (D) WA fefoom i

23. If M is any square matrix of order 3 over 2 and If M’ be the transpose of M. then
adj(M") — (adj M)’ is equal to
A M (B) M
(C) null matrix (D) identity matrix
™ M, 7. -@a 3 @ I Ui IR MM a7 +iS T, S@
adj(M") - (adj My Wiief6 ==
A M (B) M’
(©) 0 Wil (D) @ WG

5 5x x
24. If A=| 0 x 5x |and|A%=25,then|x|isequalto

0 0 5
5 9% %
WA=|0 x 5x |8|A2=25TF, @ x| -9 AW
0 0 5
1
(A) 3 B) 5
(C) 52 (D) 1
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Let A and B be two square matrices of order 3 and AB = O;, where O; denotes the null
matrix of order 3. Then, :

(A) mustbe A=0;,B=0;, (B) if A#0O; mustbe B#O0,

(C) if A=0;, mustbe B # O, (D) maybe A#0;,B#0,

TH FT A 8 B, 3 T (order) P IfMEF <2 AB = 0; @I 05, 3 FCH
Wi e @ CreE '
(A) SRPMRA=0,B=0,Td (B) I A#0, TWER WM B+0,TX
(C) FA=0,T,O@ SNEB#0; TI (D) A© *MAA#0,,B#0;

Let P and T be the subsets of X—Y plane defined by
P={(x.y):x>0,y>0and x> +y?=1}
T={(y):x>0,y>0andx8+y <1}

ThenP N Tis
(A) the void set @ B) P
© T (D) P-T€

T I9 X-Y = b SHAGH P 8 T Ryend wmewe sy :
P={(x,y):x>0,y>0and x> +y>=1}
T={(xy):x>0,y>0andx®+y3 <1}

oM@ PNT @

(A) 71 T @ (B) P

© T (D) P-T€

Let f': & — & be defined by f (x) =x* - l:——;z for all x € = Then

(A) fis one — one but not onto mapping (B) fis onto but not one — one mapping
(C) fis both one — one and onto (D) fis neither one — one nor onto
Wﬁt B> «ﬂW"l@’LWWNf(x) X szm

(A) f azs g SoAfdfbas w0 (B) f Tofifoat e aise T

(€) f Sofafoadt ¢ atss (D) f 93%-8 77, Toifafoaa-8 7%

Let the relation p be defined on R as apb iff 1+ ab > 0. Then

(A) pisreflexive only

(B) pisequivalence relation

(C) pisreflexive and transitive but not symmetric

(D) pisreflexive and symmetric but not transitive

R -Q F9F apb GOIA MRS WMZ @ apb IW @R I W@ I 1+ab> 0 TH |
[Gl6 e

(A) p BN TN RF (B) p IOl AXF

(C) pTN 8 WMEFATNA g ofST T (D) pTW ¢ oo 5y ewwria 77

9 P.T.0.
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A problem in mathematics is given to 4 students whose chances of solving individually are

é _l’ ‘lt and ; The probability that the problem will be solved at least by one student is

sfires @I 9F 4 T ATWE TGN IS WA T | @ ofeid FIET AR

ﬁ%%%«:%l@ﬂ:ﬁﬂ@'@:amﬁmﬁmﬂmwmmmﬁ
2 | 3

A) 3 (B) 3
4 3

© 3 D) 7

If X is a random variable such that o(X) = 2.6, then o(1 — 4X) is equal to,
GG IPREA X G TFE o(X) =2.6 A ol -4X) -9% ¥ T
(A) 7.8 (B) -104

©) 13 (D) 104

If eSin ¥ _ g=sinx_ 4 = (, then the number of real values of x is

A eSinx_ e ST 4 =0T, @ x -9F IV AW A 2
A) 0 B) 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. Thelength of the smallest side is

@ frgrera el 2:3.7 wee e @< fagebe sfigres amI€ =9 10 om.

faeefts Fuow AT U 2=
(A) 2cm (B) Scm
(©) 7cm (D) 10cm

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)

avﬁmﬁmﬂtﬁfﬁﬁﬂi(x,,yl) M G THWITME A 8 B e =
F(E | AHSFE OAPB FPoE T4l [ P-9F FLRAY A (O: THNAT Jelav)

2 TEi
A) O-y) =4x-3) B) =1

X y
2
X
©) /Py =al 3 @) 5 7+y7"1

10
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A straight line through the point (3, — 2) is inclined at an angle 60° to the line \ﬁx +y=1.
If it intersects the X-axis, then its equation will be

(3. -2) Rt @36 SRAEN \Bx + y = | FFARIT WX 60° P T© | W
TR X -THE @M I @ AT A (3,

A) y+x\3+2+3\3=0 (B) y-x\3+2+3\3=0
©) y-x\3-2-22[3=0 D) x-x\3+2-33=0

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

a3 e SFedt [RfRE 7Y (o, p) ME I RN RE @ TREEeR o
TS THEIR MR LA T

(A) ¥+y?—oax—-By=0 (B) x?-y>+20x+2By=0
’ 2 2
© ox+py+\(e2+p)=0 (D) a+pg=]

If the point of intersection of the lines 2ax + 4ay +c = 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 : bc equals to

2ax + 4ay +c = 0 € 7bx + 3by — d =0 FIAMGIT @ARYP 5P M7 SRFS @k
THTH (O TWEIE!, WA a, b, ¢ 8 d S AT | TIURE ad : be TR

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

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

a3fs Ae M 3@ AME Y A, q) TN 8 x-THF =pf 3@ A Fprd
ORGSR ALRAL T

(A) (x-p)Y=4qy (B) (x-q’=4py

© (-pP=4qx D) (-9 =4px

“ P.T.O.
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1 4/3 . . @
If P(0. 0). Q(1. 0) and R 3 75 ) 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(I.O)GR(%.%E)W foaf6 91 “ea@s PQ. QR 8 RP (¥ Jred foafb
=3, PR o7 (T8 T

w (3 ® 53

© (5) o (3

For the hyperbola Y- - ‘.V: = 1. which of the following remains fixed when a
cos-w sin- o

varies ?

(A) dircetrix (B) vertices

(€) foci (D) eccentricity

mc'(;;a-qi:;; 1-97 TF(@ o *fiaf¥e s FafRostn @Rt w-1Reids

I ?
A) Fuws B) =ifEn
(C) =feww (D) TgrEHel

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

36 TogreT AT S 8 T Gk TACFT gRRY B | I STB I TR
faga za oz @ Togren SEHe R,

(A) (B)

19— b |rm
WL W=

©) (D)

The equation of the directrices of the hyperbola 3)_c2 - 3y2 - 18x+ 12y +2=0is
3x2 —3y2 — 18x + 12y + 2 =0 RIS AAIFG TP TR

‘(A’) =3+ % (B) x=3i\/1£3,
© x=6i\/1:2 D) x=6i\/lz3

12
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P is the extremity of the latusrectum of ellipse 3x% + 4y? = 48 in the first quadrant. The
eccentric angle of P is

3x2 + 4y? = 48 ToIYLGT MGAFE AT A ABRY 2o P| P 7 TRIFFILI T

3
& 3 @
2
© 3 oy

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

5¥ v il
(-1, -2, 1) and parallel to 5~ = Y3 =% s

x;2=1§—1=§w SWeRE @& (1,2, -3), (-1, -2,1) REeR 4Re SEw
T wfvergs e, -sqee ze

A) 2,3,4 B) .(14,-8,-1)

(C) ("25 09 —3) (D) (19_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) RRANT FFARUE AR TARASE I G0 @7 AN
T4q

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

(©) x+ty+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

T n - 0, BT n-WF ARRMEE T Igorms Al swew v @

T
@A) = ® 3
3n 2n
& 5 @ 7
Let f(x) > 0 for all x and f(x) exists for all x. If f'is the inverse function of h and

1
1+logx

A I NI x-GF O f(x) > 0 qR HFA x-9F G f'(x) -9F WG O | IW
f, AHF h-97 [Ae Sorws 27 ¢ h’(x):l—;}—og—xw ©@ f'(x) W

(A) 1 +log (f(x) B) 1+1f(x)
©) 1-log (f(x)) (D) log f(x)

h' @)= . Then f'(x) will be

13 P.T.O.
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Consider the function f(x) = cos x2. Then

(A) fis of period 21 (B) fis of period \[2n

(C) fisnot periodic (D) fisofperiodn

f(x) = cos x2SHIMH [ F7| TOF(Y,

(A) f-93 g8 2n (B) f-97 18 \[2n

(C) f *Je WrHF T (D) f-93 *HgG n -
1 1/

xE:(I)1 + (ex W x) i

(A) Does not exist finitely B) isl

(C) ise? (D) is2
1 1/

i e

(A) -97 SR W2 (B) -99 W 1

(C) -9F T ¢? . (D) -9F WF 2

Let f(x) be a derivable function, f'(x) > f (¥) and f{0)=0. Then

(A) f(x)>O0forallx>0 (B) f(x)<Oforallx>0

(©) no sign of f(x) can be ascertained (D) f(x) is a constant function
ST A [T f(x) G0 SRPAT SOFS, £/(x) > £ (x) 9 £(0)=0 TCw@
(A) 99 x> 0-99 G497 f(x) >0 (B) ¥FE x> 0-99 &5 f(x) <0

€) fx)-97 P Pz I BT T (D) f(x) 90 &[T SCrFS

Letf :[1,"3] — R be a continuous function that is differentiable in (1, 3) an

f'() =|f(x) |> +4 for all x e(1, 3). Then,

(A) f(3)-f(1)=S5istrue (B) f(3)-f(1)=5is false

() f(3)-f(1)=171is false (D) f(3)-f(1) <0 only at one point of (1, 3)

WA T £:[1, 3] > R IS SOIHS 8 (1, 3) TSN SWIPAAN GR e x (1, 3) - 97
G f(x) =|f (%) > + 4 TR,

(A) f(3)-f(1)=5 o] T@
(B) f(3)-f(1)=>5 AT&T X
(©) f3)-f(1)="7 AET =X =

D) (1,3)-99 Waq 93> e £(3) - f(1) <0TW@
14
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Category — II (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, ¥ mark will be deducted.

3f Sur 1Rz | A Tea fiiter 2 797 N1 | go1 Bux Fieer ot @ ot w3t Gwa

S1.

S2.

53.

et v TR PO AT |
. . l—cosB n )
Let a=min{x?+2x+3 : x € R} and b= lim 02 .Then X a'b™is
050 =0
. o . 1-cosB n
M YFa=min{x*+2x+3 : xe R} 4R b= lim —> —OX@ X a’'b*' -3 TN
00 O =0
W
o+l _q o+l 4
(A) 3.2n B (B) 3.2n
4l 1 1
(C) 3'2[1 (D) 3 (2n - 1)

Let a>b>0and I(n)=a"-b!", J(n)=(a—b)"" forall n>2, Then

TA I a>b>09R AP n>2-99 U [(n)=a"-bl", J(m)=(a- b))
(S0

A) Im<Jm (B) Im)>J(m)
©) Im=Im (D) Im)+J@m)=0

A

x 5 . T P
Let o, B,y be three unit vectors such that o x (Bxy)=§([3+y)where
&x(Bx§)=(&.7)B —(&.B)7.If B isnot parallel to7, then the angle between G and is
<« 2 a % o & a1 & 4
@B,y o «3F 39 @ @ ax (Bx7)=5(B+7)

A &x (Bx 1)=(G.9)B —(&.p)y | I B, 7 -97 AT W T, SR & 8 f -
qF WHIR @ T

5
@) % ® %
n 2n
© 3 (D) 3

15 P.T.O.



54.

55.

56.

M-2019

The position vectors of the points A, B, C and D are 31— 2} -k, 2i —3} +2Kk, 5i —} +2Kk
and 4i - 3 + Ak respectively. If the points A, B, C and D lie on a plane, the value of A is

A, B, C 8 D RrpoBrad g (937 T AP 3i—2j—K, 21 -3]+2K, 5i—j+2K
4i-j+2k 1 T RpeBT @I O AT, O -3 T A

@A 0 B) 1

© 2 (D) -4

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

: b - ; i 1. )
then it moves 5 unit vertically up and reaches P,, then it moves 7 unit horizontally to
E ; | - : X
right and reaches P;, then it moves g unit vertically down and reaches P, then it moves

% unit horizontally to right and reaches P5 and so on. Let P, = (x,. y,) and nli_r’nac X =
and nlgn00 ¥, = B. Then (a, B) is ‘

G WIN TRV UF A OF IE@ YT OfF THME 1 9FF q1] I
P,-q Ted | BReR Sgger S fate % 9T P P,® Tlied | Sod SRE

wwﬁamm%mmmp3-wcmlmﬂawm

Rl ft‘?@% @< i P,-a Tlied | oReR Sgfie oiw Wl’ﬁcarl]—ﬁaw g
At Pra Uhew @we @2 o1 5o} AT | W P = (x,, y,) T GR lim x,=a 8
lim y,=p ¥ O (a,p) I

@ @3 ® (33
© (1) o (33)

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

z T3 aaﬁwwﬁaaﬁuzuu-u-m_ﬁﬁamm

19| —

A 1 (B)

© 0 (D)

[\ o8]

16
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The system of equations

Ax+y+3z=0

2x+puy-z=0

Sx+Ty+z=0
has infinitely many solutions in R. Then,
ANFANTRR R -9 SR LA AT,
(A A=2,p=3 B) A=1l,pu=2
©) A=1Lp=3 D) rA=3,p=1

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

A) f1A)-f!B)>f" (A - B) but the opposite does not hold.
B) f'(A)-f-1(B)cf! (A - B)but the opposite does not hold.
© f1A-B)=f1A)-f1®B)
D) f'A-B=f1@Auf!®B)

WA I X o> YR A BTG Y-G9 S TACH | TR (T ASvefer
spfere Wz 1)

A f1@A)-f!'B)o>f!(A-B)FE el o T
B) f1(A)-f1®B)cf!(A-B) e e 7o7 73
© f1'A-B)=f1A)-f1®B)
D) f'A-B)=f1@A)uf'®B)

Let S, T, U be three non-void setsand f: S > T,g: T—>Ubesothatgof: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

WA IFS, T, U S oy OF @ £f:S>T, g:T>UET @ gof:S>U
Tofafbae @1 TICRTE

(A) g foerz® Tifioas 2@
(B) g Tofifbae =3, £ Sofbat -8 E A
©) fEffoa 2@, g ToAfiba q-8 T(@ M=
(D) f8g%ermg Tfife@s F-8 (O “MF
17 P.T.O.
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The polar coordinate of a point P is (2, - %) The polar coordinate of the point Q, which is
such that the line joining PQ is bisected perpendicularly by the initial line, is

uﬂzsﬁ?%qp-aamwm(z,-%)u Q e % R¥ IR PQ
A AR @ Ay TRiEe I@ | ORE Q-9F NE TAEF TW@

() (2; %) | B) (l %)
o (23 o (2

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

@I YOI WA R Y RSB TAg WO R B IS | @
TRl ¢ W@

A) =2 C®B) >\2
©) <42 (D) <é

e g] )
The value of i 1_1:7(1)+ P [x 1s

lim {[ﬂ:l -g9 q9 ]

x>0+ PLX
(A) [gl - B) 0
< 1 D)

Let f(x) =x* - 4x3 +4x2 + ¢, c € R. Then

(A) f(x) has infinitely many zeros in (1, 2) for all ¢

(B) f(x) has exactly one zero in (1, 2) if — 1<c <0

(C) f(x) has double zeros in (1, 2) if — 1<c <0

(D) whatever be the value of ¢, f(x) has no zero in (1, 2)

T I () =x*-43+4x2 +¢c,c e R, TCHR@

(A) 99 A M T (1, 2)-T f(x) TRY IR N7 @
(B) T -1<c<0%F, O@ (1,2)TO fx) 9 TG 0 (I

(©) I -1<c<0%F, S® (1,2)-TS f(x) [ T T

(D) c-9F AN AR @S A &, (1,2)-T0 f(x) IV TE@ =
18
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The graphs of the polynomial x2 —1 and cos x intersect
(A) atexactly two points
(B) atexactly 3 points
(C) atleast 4 but at finitely many points
(D) at infinitely many points
W AR A2 - 1 97 @A GR cos x 99 TERfaE
A) Be o Rge d~me = 36
B) B o frge “w=mE @ 9@
(C) FWoCw b6 g &g T e Rge /e @ 3@
(D) P WeE e ™ IE

- . 10 : 5 : {
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 > unit per second
. |
(B) decreases at the rate of 7 unit per second

2
ecreases at the rate of 7 unit per secon
Cc) d th £ unit p d

2
(D) increases at the rate of £ unit per second

memm%wwmmﬁ%mwwmwﬁ

TS 1 999 @ P = 9o (5, 2) M sfowwd e o @il @
EiE

(A) S TS 5 @9 AR & A

(B) oS TS 5 993 I@ T I

(C) S TR £ 43I I@ T @

WMIN VN = =

(D) o TS T @39 FWF @ MR

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 mcludmg 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 93T Soa A% | 77 b e Sua fiter 2 7797 o117 1 3% @ go1 Som 1 AT
932 AT Teas 717 T A1 AT SR AW 2 x [ 3 e Soa erear zaR oF
Yt + SIPIteT | Y T AT ©rF At | I @I o1 Sew oreat z@ I 9IRT
CewE T G0 GoT T igrer TAft g 4@ (e 3W | e ciosta @It

TR FIOT I AL, SLIR 4+ TG AT |

| |
66. Letl =[x"tan'xdr.Ifa l,,+b I =c foralln1,then
0

(A) aa,,ayareinG.P . (B) by,b,b, arein AP

(C) c¢peycy arein HP (D) a,,a,,a;arein A.P

1
T ¥ [ =[x"tan"lxdx| W A n>1 9 G a ]

n n+2

+b, [ =c, TH, O

(A) a;,a,,a; CTNGT AMfS(S AT (B) by,b,,b, R AfeTE AT
©) ccpc, RATS FoMfSTE IR (D) a,,a,,a, TRA TS AYII

67. 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

it FEN A 8 B FoRY WF 9B T @A J[RE WEFW £8 h BF 93T
R @ IE | GIE AR @-9 R(® B-97 [F A, m PTPS @ AN &4
R n 9FF [N A9 ARNFN IE | PR

(A) (f+h)m2=fhn (B) (f—fh)m2= fhn

© (b-Dn=7 fhm? (D) 3+ b= fhm?
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The area bounded by y = x + 1 and y = cos x and the x-axis, is
3 '
(A) 1 sq. unit (B) 5 $q. unit
, 1 : 1 .
© 2 59- unit (D) g Sq. unit
y=x+18 y=cosx IR x - N7 NLAbd TFAPe T

@) 13f a3 ®) 33 av%

©) %?ﬁf 9IS (D) %‘«f T

Let x|, x, be the roots of x2—3x+a=0and X3, x, be the roots ofx2—-12x+b=0.

Ifxl <x,<x;<x, and X s X5, X3, X, ATC in G.P then ab equals

x2—3x +a=0ANFIALT JowT x,, x, GR x2— 12x + b= 0 FANFFA0A WA x,, %, |
; x, <xy <x; <x, T GR X}, X, X;, X, GTCNGT JOTS AMF S ab T

24
A ®) 64
©) 16 D) 8
I£0 € R and -9 i rcal number, then 6 will be (when I: Set of
€ Rand {75 " "—o is real number, then 6 wi e (when I: Set of integers)
0 e B o 250 or e 7w o 07w (1: R OB
€S 1+ 2icos 0 ) (LA )
(A) @n+Djnel (B) 3'%,nel
(C) nmnel (D) 2nm,nel
303
Let A=| 0 3 0 [ Then the roots of the equation det (A —AL)= 0 (where I is the
303 .
identity matrix of order 3) are
39 3
WA FFA=| 0 3 0 | FMFAT det (A -AL)=0(I, T 3 T 437 W)
303
a3 Jerefa ze
(A) 3,0,3 B) 0,3,6
©) 1,0,-6 (D) 3,3,6

21 : P.T.O.
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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+4y=29FRL%T B RS 70T @ I@| @ 2 @FLE o7
A 8 C R A6 @¥F ©II WS T @ AB=AC | (2,-7) vpit AC @R
AN 7

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

(©) 2x-y-11=0 (D) 7x-6y—-56=0

Equation of a tangent to the hyperbola 5x2 — y% =5 and which passes through an external
point (2, 8) is

5x2—y2=5 *RIged 936 e ARy [ (2, 8) A T @ =~rfzs wfiwsd @
(A) 3x—-y+2=0 (B) 3x+y-14=0

(C) 23x-3y-22=0 (D) 3x-23y+178=0

Let f and g be differentiable on the interval I and let a, b € I, a <b. Then

(A) If f(@)=0=f(b), the equation f’'(x)+f (x)g'(x)= 0 is solvable in (a, b).

(B) If f(a)=0=f(b), the equation f'(x)+f (x)g'(x)= 0 may not be solvable in (a, b).
(C) If g(a)=0 = g(b), the equation g'(x)+kg(x)=0 is solvable in (a. b), ke R

(D) If g(a)= 0 =g(b), the equation g'(x)+kg(x)= 0 may not be solvable in (a, b), k € R

T I9£8 g A [-{O SRAFaAN R a,bel,a<b| T

(A) FWf@=0=F(b) T, X f'@)+f(X)g'E=0 FNFTIT (a, b)-TS FACIIT

B) W f@)=0=fb) T, ©@ f'®)+f @ E)=0 TN (a, b)-TS TN
q-8 RO A

(€) W g@=0=gb)IF, SR g'E)+kg(x)= 0 NI (a, b)-TS FMNLCI, k € R

(D) T g@)=0=gb) T, O@ g'x)+kgx)=0FNF3 (a, b)-T® TN -8
T[O AE, keR '

Consider the function f (x) = %3— sin 7x + 3

(A) f(x) does not attain value within the interval [-2, 2]

1
(B) f(x) takes on the value 2 3 in the interval [-2, 2]

(C) f(x) takes on the value 3 21" in the interval [-2, 2]

(D) f(x) takes no value p, 1 <p <5 in the interval [-2, 2]
f(x) ={T3_ sin x + 3-S(AHIH [EIHA 91

(A) R [-2,2]-T9 f(x) @M W ARG I3 A
B) SO [2,2] fx), 23T R T

(C) =& [-2,2]-T® f(x),3% T ez I@
(D) SEFE [-2, 2]-T9 f(x), 991 @FW IH p ARgZ F@ 7 @AE 1 <p<5

22
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