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Subject : MATHEMATICS 91079920
(Booklet Number)
Duration : 2 Hours Full Marks : 100
INSTRUCTIONS

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

2. Category-l : Carry 1 marks 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.

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-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 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 to 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

93fC Ow7 3% | Ade Sea fiter 1 797 N | ga1 Bwa fiea o131 @ @19 WIRT Sog

e Y 99 0T @ |

1. lm "[px),n>0
x—0 +

(A) does not exist

(C) existsandis 1

lim (x" Inx), n>0
x—0 +

(A) -99 SR W
(C) WY SIE ¥ WH 1

arbitrary real constant)

X

(B) exists and is zero

(D) exists and is e

(B) ©R¥g WM& @2 WF
(D) WG WME @ WH ¢!

X : ~
If I cos x log (tan 5) dx = sin x log (tan %) + f (x) then f(x) is equal to, (assuming c is a

_[ cos x log (lan 5) dx = sin x log (lan %) + f(x) T, f(x) 99 T9 TR, (WA ¢ 90

IPR T LIF)
(A) ¢
(C) . etx

|
[ —
3. vy=/cos {2 tan~! l -

(A) straight lines
(C) ellipses

——
1 =x

y=fcos"2tan"‘\l T

(A) TN AR
(C) T+3e <=

(B) c-x
(D) 2x+e¢

rap }da: is an equation of a family of

(B) circles

(D) parabolas
— (dy TNHM0 dfoe I@ 9o

(B) C BRI ECIE
(D) wf4e =

P.T.0.
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/4
4. The value of the integration j (M sin x | + T%Ség—ﬁ + y) dx
—T7t/4
(A) is independent of A only (B) is independent of p only
(C) is independent of y only (D) depends onA, pandy
/4
. L Sin X
AP J‘ (?\.lsmx|+ 1 +msx+y)d.x-f33 qq
—/4
(A) BN A-9F FACTE FE (B) Y@ p-a3 IACATE T
(C) YN y-aF FCICF T4 (D) A p8y-a3 T fAowa
- . -
W : :
5. The value of m — j eSint g J esin’t gt | is equal to
x—0 X |
=0 4 xty ol
- . "
e = . . 5
lln] — feam tdt__ J. eSlIl""l dt -89 m ﬁ ‘
x—0 X |
Ly vty |
(A) t=_:sin2 y | (B) eZsin y
(C) elsiny| (D) ecnsccz y
6. Iff22° 2xdx=A2% +c, thenA=
22" 2¥dr=A2% +¢, T, S@A=
1
(A) log 2 (B) log?2
" 1
M\
(€©) (log2) D) Gog 27
1
2015 1
. | kB
7.  The value of the 1nt‘egral f (2 + cos 1) e“'} dx is equal to

-1
1

42015 1
J *L el (x2 + cos x) e"‘l}dxm ..
1
(A) 0 B) 1-e¢!
(C) 2¢! (D) 2(1-¢e)
D 4
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,}Errn{ \f + n+ n+ \/n+3(n l)r

(A) does not exist is |
(C) is2 (D) is 3
! — .
n‘_':l,n{ \/n+ \fn+ * n+ \/n+3(n -1) | i
(A) TG 72 (B) WH 1|
(C) o9 2 (D) 99 3
[ x) x
The general solution of the differential equation | 1+e” | dx + (1 - %) e’ dy =0 is (c is an
\ J
arbitrary constant)
j x) X
l+eY | dx+ (1 —3 e¥ dy = ( SBIPE FANFACR IMIF TG T (¢ 93> TR I9)
\ J '
X | x
(A) x—-ye¥=c (B) y—-xe¥=c
X X
(C) x+yed=c (D) y+xe¥=c¢

' d Gt .
General solution of (x + y)? EAX =a®, a#0 is (c is an arbitrary constant)

(x+y)3§xx=a3_ a#0 -9F AT T TA (c GIB TPYE §39)

(A) i:tan£+c (B) tanxy=c
(C) tan(x+y)=c (D) tm%z%z

2

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

X-axis at (16. 0). then the eccentricity of the hyperbola is

T I P (4.3) e e az-—b—,—ma g | P e ke wfeem
X-SrH(F (16, 0) e en sRre el Safaee 3@

(A) 35 (B) 2
(C) \/’ (D) 3

S | P.T.O.
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12. If the radius of a spherical balloon increases by 0.1%., then its volume increases
approximately by

G TIPS @ReqEa IFNE 0.1% P AR TR e o @ AW
(A) 0.2% (B) 0.3%
(C) 0.4% (D) 0.05%

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

g3 TR forms oAt g orre giafere | W fagrEe rEEeRy
08 B%H, @ tan 8 tan T

(A) 3EZ+—land ﬁ?_" S (B) \/_ 5; ! and 5,_,_"1
£ 8 NS 2
(C) +/5and NG (D) 5 and NG

N
14. If log,6+ % = log, [2-" + 8 |, then the values of x are

1 A
1 =
W log26+'z't‘=log2 {2-" +8|TW, O@ x -9 WHefd ze

11 11
(A) 7.3 (B) %3
11 | 1 1
©€) -%32 D) 3.3

15. Let z be a complex number such that the principal value of argument. arg z > 0.

Then arg z — arg (—z) 1s

ool A z-99 (S (argument )-9F YN arg z > 0 | OR(A arg z - arg (— z) I
A) 3 B) +m

© T D) -m
D | 6
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The general value of the real angle 6, which satisfies the equation,

(cos O +isin 0) (cos 20 + i sin 20)-+-+-(cos nO + i sinnb) =1 is given by, (assuming k is an
integer)

(cos® + i sin 0)(cos 20 + i sin 20)------(cos nO + i sin n6) = 1 ¥& FANFINF M I

g 0-4F ARG W T, (AT k g )

2K 4k
(A) § +Hl | (B) }—1(11 -:C 1)

4k 6k
(€) n +Ztl (D) n(n f 1)

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

WA ¥4 a.b.cIBI M @ W a+b+c<0 R "we INFH ax? +bx+c=0-
q3 ATIY IEAS | CICHE

(A) a>0,c>0 | (B) a>0,c<0

(C) 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 ?

GG AAHIAE / AN owe 12 © 4w 99 @ 60 qrue Ted IA©
TR | pefE vt [Rene swer [Rew | 4w/ awild @ [om g 409
@ AR Ber T AE W1 AwS / ARwdR o omwwe 66 oqrew e
IAC AN IO A ©f T

(A) 850 (B) 800

(C) 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,

ot RSy wen fift: 38 «32 @ o e ACh AN SMT | I® YOI
IOl AW oA W e O PR I IR [ET AN WY AE, O e
L

(A) C, B) 2.7C,

(C) 3!C, D) - 31%C,*C,

720 +16n -1 (n €N) is divisible by

@ Wefbd T 720 +16n -1 (n eN) Rew@T 2

(A B85 5 ~ ° (B) 63

(C) 61 (D) 64
7 P.T.O.
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91.  The number of irrational terms in the expansion of 38 454 | is
\ /

N
38 454 | —fRfore wgem A RN I
\ /
(A) 73 (B) 74
(C) 75 - (D) 76

79. 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 — 315 is

(A) invertible (B) orthogonal
(C) non-invertible (D) real Skew Symmetric matrix

TR I A GIB 3 woW W Uh IW R MT T 1 GR_FA 3 FER
N WL | CTed W A -3,

A) -3 R Tliw-ag e arz | (B) “¥ Wil
©) -3 Rede wilig-az g &1 (D) e Refess iGH

93. If M is any square matrix of order 3 over @ and If M’ be the transpose of M. then
adj(M") — (adj MY’ is equal to
(A) M (B) M
(C) null matrix (D) identity matrix
T M. 7. a3 TR I OGS T @R M. M -3 RIS T, T

adj(M’) - (adj My Wi Ec z=

(A) M (B) M’
(C€) 1 il (D) @@ WG
(8§ B x )
74. If A=| 0 x 5x |and|A%=25,then|x |isequalto
.0 0 5 J
5§ 5 X
fAa=|0 x 5x |8|A2Y=25TH, @ x| -9F AL
0 0 5
1
(A) 3 (B) 5
(C) 57 (D) 1
D ' 8
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Let A and B be two square matrices of order 3 and AB = 0,, where O, denotes the null

matrix of order 3. Then,

(A) 1'nustl::eA=O3,,,B=O3 (B) if A # O, must be B # O,
(C) 1f A=0,;, mustbeB # O, (D) maybe A+#0O,;, B#O0,
A FT A 8 B, 3 @ (order) 46 TTMMBH @ AB =0; @IE 0;, 33‘7@3

1 R e 3@ ErFEE

(A) WMRA=0,B=0,T (B) M A#0, TASI SR B#0, X
(C) IMA=0,TH,OR@ SMEIB#0, TR (D) UG AMIA#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}
={(x,y):x> 0,y>Oandx8+y3< 1}

ThenPvTis
(A) the voidset @ (B) P
C) T (D) P-T¢

TH 9 X-Y O Qe TAGHG P 8 T Ayed we g :

P={(xy):x>0,y>0and x> +y- =1}
T={(xy):x>0.y>0and x® +y3 <1}
Ct®E@ PNl WA

(A) T T o (B) P
(3 T (D) P-T¢
R,
Let {: . — = be defined by f (x) = x> — l :_ e for all x € . Then
(A) f1s one — one but not onto mapping (B) fis onto but not one — one mapping
(C) f1s both one — one and onto (D) fis neither one — one nor onto
W@'ﬂ f:5 >0 W_IE’IWWWWf(x) .r"—lfxgm
(A) f azFs =g Sofbat w7 (B) f Sofifoat g iz 7w
(C) f Tofafoad 8 iz (D) f GI3-8 7Y, ToAfafoad-e 7%

Let the relation p be defined on R as apb iff 1+ ab > 0. Then
(A) pisreflexive only

(B) p isequivalence relation

(C) pisreflexive and transitive but not symmetric

(D) pisreflexive and symmetric but not transitive

R -4 3™94F apb qONT WS SME @ apb I @R @A W W 1+ ab> 02|

Sl

(A) p BT TN 7R (B) pANQeOl AXR
(C) pF N 8 T g AfSow 79 (D) p TN 8 Aoy FF TeTEaTNa 77

9

it
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A problem in mathematics is given to 4 students whose chances of solving individually are
1 11 I - : :
534 and 3- The probability that the problem will be solved at least by one student is

Med GI0 9F 4 GF APIME TNGH IFA© WS 2o | @ ofeld ANGEHA FR_A!

T2 R A TED TS GO G TG FAS I OF A &

(A) (B)

(€) (D)

Wnh|Hs W
S W

If X is a random variable such that o(X) = 2.6, then o(1 — 4X) is equal to,
g6 IPE A X 9 TR o(X) =2.6 A o(l -4X)-9% Iq TW
(A) 7.8 . (B) -104

(C) 13 (D) 104

If eSiNY — g~SINX_ 4 = (), then the number of real values of x is

W esinx_esiNI_4 = (T, O@ x -99 IWI TS F2A T
(A) O (B) 1

(C) 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

g3 frgrea el 2:3.7 S Wi g fagee ofgres IE 29 10 em.

(A) 2cm (B) Scm
(C) 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) |

G verNm e FE R (v, y,) T 9k THEEE A 8 B Rpe mw
I(E | SASIFE OAPB I Fa T P-9GF ALY @ (O: THHNAG Tofd™)

, ud IR
(A) Y-y =4x-x) (B) ;+?=1
* vy
(C) F+y=x2+y (L) 5. 3t 3%4
i ' 2y
10

LOLLEGE.



34.

3S.

36.

37,

M-2019

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) it @3 FEAEN \B3x + y = | FIAEIW WHE 60° @ W@ | WM
TR X -SH(F '@ @ SR Ty A/ T3,

(A) y+x\3+2+33=0 B) y-x\3+2+31[3=0

©) y-x\3-2-2\3=0 (D) x-x\3+2-3/3=0

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

WWW%W(&.B)WWIWW@W@N
BT FAFEIAE M LAY A

(A) xX*+y?-ox-By=0 (B) x2-y2+2ax+2By=0
e | 2y
(C) ox + Py (o +p°)=0 (D) 52-4.#:1

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 : be equals to

2ax + 4ay +¢ = 0 @R Tbx + 3by — d =0 FHARIEEIT (@G0 5P¢ MM SAF® =
THIY (O AWMAQG!, [WAA a, b, ¢ 8 d S FedN | TR ad : be TR

(A) 213 By 2:1
(05 R 4 (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

G336 AeF e 3@ [fA8 ] A(p, @) M 8 x-owE ~pf I A oprd
YR AT AR AeRoAY TA

(A)  (x-p)y=4qy (B) (x—q)*=4py
€) (-p)=4gx D) (y-9*=4px

P.T.O.
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If P(0, 0). Q(l. 0) and R G‘, ),,E) are three given points, then the centre of the circle for
which the lines PQ. QR and RP are the tangents is

1 /3 -
P(0. 0). Q(1. 0) 8 R (339 gre foaf6 feq| F=ead@y PQ. QR 8 RP 1@ a7 fofe
=, PR J0eF 8 T

AY 1 43

(A) (’i" E) V) (E" 4]
_ (1
>

© 33 o 23]

For the hvperbola r': - _.V: = |. which of the following remains fixed when o
COS™ ! SIn- o

varies ?7

(A) directrix (B) vertices

(C) foci (D) eccentricity

“

. X~ y
TIE — 5 - 3= 1-99 TFa o S zEe FafaResfm @ab u-+fFfTe

(A) Rams (B) M=y
(C) fSuw (D) CRFHS!

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

g6 ToYred AT S 8 T Gk TArwR qWRY B | I STB I @
faoE T TR @ TSR TEHl TR,

1
(A) 3

1
© 3

The equation of the directrices of the hyperbola 31_:2 - 3y2 — 18x + 12y +2=0is
3x2 —3y2 — 18x + 12y + 2 = 0 “RIYGT FATFCER AN TR

| 13 6

'(A) X=3+ % - B) x=3+ 3

13 3

C) x=6+"\/7 D) x=6x+\/73
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 TAJET ST 4T AW BT T P| P 99 TIFGI-(I T«

3
A) 3 B) 7
2
© 3 D) 3

The direction ratios of the normal to the plane passing through the points (1, 2, —3).
-2 y+1
(—1, -2, 1) and parallel to = 5y ="3 = % 1S

x?:%’—lﬁ-maﬁm TRAE G (1,2, -3), (-1, -2,1) [ REE 43F oEd
S Sioeyd e -Se Ze

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

(C) (_2: 0:! _3) (D) (l,—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) [@aMT FFEEAE TR TARASE I@ 9T OET ANI9
T

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

(C) “¥+y+2F9 D) x+y-z+9=0

The limit of the interior angle of a regular polygon of n sides as n — w0 is

I n o> o0, O p-MIAF IRRME SN g Afeld s I @

(A) = B) 3
3
© = D) =

Let f(x) > 0 for all x and f(x) exists for all x. If f is the inverse function of h and

; 1 , ;
h'(x)=1 +logx® Then f " (x) will be

A I AP x-GF G f(x) > 0 GR I x-9F GO '(x) 97 QPG Wz | ;MW
f, MHS h-97 AAS SFF 7T 8 h'(¥)= l_ 2 e f'(x) TR

1 + log x
(A) 1+ log (f(x)) (B) 1+1(x)
(€) 1-log (1(x)) (D) log f(x)
13 P.T.O.
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Consider the function f(x) = cos x*. Then

(A) fis of period 2 (B) fis of period \[2n
(C) fisnot periodic (D) fisofperiodn
f(x) = cos x2 SIFFM0 [RIBA 9| TR,

(A) f-93 193G 2n B) f-97 *4E38\[2n
(C) f 4Ty C SIHF T (D) f-99 *§Ey@ n -
.x-l-i-g]+ (e* + x)1/x

(A) Does not exist finitely (B) is1

(C) ise? (D) is2

i, @+

(A) -93 SR W2 (B) -93 W 1|

(C) -9% T ¢’ . (D) -G93 W 2

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

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

(C) no sign of f(x) can be ascertained (D) f(x) is a constant function
ST AR [F f(x) 9F0 SR SOHS, '(x) > f(x) 92 £0)=0 TCH@
(A) ¥ x> 0-99 §4] f(x)> 0 (B) 59 x> 0-99 &7 f(x) <0

(C) fix)-99 @ o I 8T 7 (D) f(x) 93 R&F WIHFS

Let f:[1, 3] = R be a continuous function that is differentiable in (1,3) an

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

(A) f(3)-1f(1)=151strue (B) f(3)-1(1)=S5is false

(C) {3)-1f(1)=71is false (D) f1(3)-1(1) <0 only at one point of (1, 3)

WA T £:[1, 3] > R IS SEAHS 8 (1, 3) WA WA G HIFT x (1, 3) - G2
& /() =|f(x)|?+4 TwE,

(A) f(3)-f(1)=5 %] T@
(B) f(3)-f(1)=>5 (e TR
(C) f(3)-f(1)="7 A&7 TR

D) (1,3)-97 T« 93 REe f(3)-f(1)<0T@
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.

4FIC O AT | AT ToA Tt 2 T4 M | 71 ToA Fieer oAt @ e wFIRTF Sww
FiCeT ¥; 7R 101 A |

§w 0 n
s Y . Then 2 a"b™ T is
r=0

51. Let a=min{x*+2x+3 : xe R} and b= lim >
00 0

B n
1 YFa=min{x*+2x+3 : xe R} 98 b= lim : cosetﬁtﬂzﬂafb“—f-tﬂﬁ A

00« ©°
L6
P e | * bl of
(A) 3‘2n . (B) 3. Qn
4+l _ o ¥
© S D) F@"-1)

52. Leta>b>0and I(n)=a'"-b!'", J(n)=(a-b)"" forall n>2, Then
T ¥ a>b>049R FFd n22-99 G I(n)=a"-b!n, J()=(@- b))

[l I
A) lm<Jm) (B) In)>J (n)
©) Im=Jm) (D) Im)+J(m)=0

53. Let &, P, 7 be three unit vectors such that & x (B x '}‘r)=%([§ + v )where

N

ax(Bxy)=(&.7)B —(6&.B)y.If B is not parallel to 7, then the angle between & andf is

-y

A A A I ’
&, B,y foaft 939 o837 G @ ax (Bxy)=3(B+7y)

T ax (Bx §)=(&.7)B —(&.B)y | M B, 7 -97 FISAA 7 T, SR & S f -
G NHIRE 9 A

d
A) % ®) %
© 3 o
D 15 P10
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54. The position vectors of the points A, B, C and D are 31— 2] -k, 21~ 33 +2k, 5i- 3 + 2K
and 41— ] + 2k respectively. If the points A, B, C and D lie on a plane, the value of A 1s
A, B, C 8 D Rrpesraa S8 (o34 T UG 3i—2j-k, 2i-3]+2k, 5i—j+2k,
41— j+ Ak 1 T RPpesy W8 OF AT, ©R A-9F T T
A) O (B) 1
© 2 (D) -4

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

. | ; : | .
then it moves ~ unit vertically up and reaches P,, then it moves 7 unit horizontally to

2 : | - : .
right and reaches P;, then it moves g unit vertically down and reaches P,. then 1t moves

1 ._
16 unit horizontally to right and reaches Py and so on. Let P, = (x,. v,) and lim x = a

n— o
and lim y_ = p. Then (a, p)1is

n-—ao

GI6 FIN TARY WF @ OF IF Aofie ©@ THME | 93 g (I
Pl-at’ﬁEﬂ!Wﬂ@ﬁW@@ﬂm%mﬁtﬂPz—t@ TRy | WMo I

Wﬁﬁ?wmimwﬁmm{sﬁwumﬂaww

Rl ﬁ@f% 933 fim P,-q TiR¥ | ORF Sefie oIl wﬁ'@f—éﬁw g
At P-a Tlew @3¢ @ (S 5e00% ACF | AW P = (x,,y,) T @R lim x=a 8
lim y =BT O@ (a,p) TX

A) (2,3) (B) G %]
© (1 o (9

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

z T3 Wwwﬁaaﬁuzmz—u-mjﬁﬁamﬁ

1 | =t

(A) 1 (B)

b |2

©) 0 (D)
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S7. The system of equations

M+y+3z=0

x+puy—z=0

Sx+7y+z=0
has infinitely many solutions in R. Then,
AAFANSTET R -a SR AL A,
(A) A=2,u=3 B) A=l,pu=2
(C) A=], =3 D) A=3,u=1

S8. Letf: X — Y and A, B are non-void subsets of Y, then (where the symbols have their
usual interpretation)

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

TA I f: X > YR A BTO Y-93 S BAGH | TOw@ (RAE Aol
spfere Wz 1)

(A) f1A)-f!'B)of!(A-B) 8 Ragelt o7 7@
(B) f1(A)-f!1®B)cf!(A-B) @ Rafelt o7 7
) f'(A-B)=f"1(A)-f"1(B)
(D) f1'A-B)y=f1@A)uf!@®B)

59. LetS, T, U be three non-void setsand f: S> T,g: T—>Ubesothatgof:S > Uis
surjective. Then

(A) g and f are 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 IS, T,UTSAD Sy %6 @2 f:So5 T, g:To>UGT @ gof:S—>U
SAfRbad @ | CICHE

(A) ge ez ToAfiea z@
(B) g Seffafpae 2R, £ ToAfdfoad -8 2@ IR
(C) feofdfoad 2@, ¢ ToAfafbat F-8 @ <M=

(D) f8 gTerEg Teffoad -8 (G A
D | 17 P.T.O.
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60. The polar coordinate of a point P is (2, — 'jﬂ The polar coordinate of the point Q, which is
such that the line joining PQ is bisected perpendicularly by the initial line, is

61.

62.

18

WWP-MWWW(&—E)I QWWWWGPQ
TRARRIDE e @ ayeR e I@| ORE Q-9 NE TAIF T

w (2 ' ® (2

)

6

o (a3 o (23

The length of conjugate axis of a hyperbola is greater than the length of transverse axis.

Then the eccentricity e is,

G RS T WRT (G RGBT SAR SCFE AIE B IS | @

SEF Ol ¢ TE

(A) =42 "~ (B) >\F

(©) <42 D) <= \ﬁ
x[q].

The value of xl—1>m0+ plx 1S

x[q

Il_l}mmp X -9 9§ A

(A) Igl i (B) 0

[y 3 (D) o

Let f (x) =x*—4x° + 4x*> + ¢, c € R. Then

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

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

(C) {(x) has double zerosin (1, 2) if — 1<c <0

(D) whatever be the value of ¢, f(x) has no zero in (1, 2)
A 9 f(x)=x*-43+4x2 +c,c e R, TTH(@

(A) c-9% AP AT & (1,2)-T0 fx) SR IF 4T @
B) I —1<c<0TF, @ (1,2)TO f(x) 99T TG U (I
(C) I -1<c<0TW, @ (1,2)-T® f(x) R N (I

(D) ¢-93 W9 TR RF « &, (1,2)-T9 f(x) ¥ @ =

18
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64. The graphs of the polynomial x?> —1 and cos x intersect

63S.

(A) at exactly two points

(B) atexactly 3 points

(C) at least 4 but at finitely many points
(D) at infinitely many points

Igom A 2 - 1 9T @EPT GR cos x GF @A
A) B 7t e ~rre = @
(B) fo% ot e e @7 I

(C) JTuorHF vk foe g e Me e 7 &'v @

(D) N WeRE ge ®v I

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 5 unit per second

2
(C) decreases at the rate of 5 unit per second

2
(D) increases at the rate of 3 unit per second

Wﬁﬁ%ﬁ@y=%ﬂiﬂ@ﬁﬁ%ﬁﬁﬁ%?ﬁxﬂ@ﬁﬂ%

T 1 933 @ @ o /e (5, 2) hen s e o =it wmeee

1L

9FF @ @ @

b | —

(A) oS TS
(B) of® T=E 5 9T @ ZH A

(©) gFF AW F S

3 9
| 3

(D) qFT AR I @

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.

93 31 93T Cea % | 77 30 1w Tur fiwer 2 797 A7 | I @ o1 Bwa 1 I
32 A3F TTAS 37 IV At T SIZET ANA 2 x T L 3T $GA (1SAT R O
IRIT + SR @ FIL O&A AT ©IF 7Lt | I @I o1 O&a cr8at 27 31 9I N
O Y QIS §oT AT GIRCE AN §o1 4T (1871 [ | [ p® ciowwa @i

YA FI0! I 1, LI o) TG T |

1 .
66. Letl =[x"tan"'xdx.Ifa ] ,+b I =c foralln>1,then
0

(A) a,,a,,aareinG.P . (B) by,b,,b, arein AP

(C) c¢y,¢ppcy arein HP (D) a,.a,,a,arein A.P

i
T ¥ L=[x"tan"'xdx| I A n21 9 W a I ,,+b | =c T, O
0

(A) a,a,,a, STNET TS AU (B) b,,b,,b, FEH AAfSre A
(©) cpepe, AT Fifere U@ (D) a,a,,a, TR IfETS AR

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

q6 FJFN A 8 B FoRg W@ 93 e @Y [WA IAFE £8 h FF wawT
TR @A I | GIE AR [@1-9 RS B-99 RF A, m PFS @ JANY @
R n 9IT [ 49 AfIFT IE | CORE

(A) (f+h)m2=fhn (B) (f-fh)m?= fhn

© (-Dn=7 fhm? (D) (E+h)n= fhny

LOLLEGE.
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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 8q. unit
1 _ 1 _

(©) 2 59. unit (D) g Sq. unit

y=x+18 y=cosx d®R x-SR AT SE«ADT (FAP el

A) 131 aF% B) 33 o=

(C) ;}aof qGFP (D) %H‘f 9IS

Let X1 X be the roots of x2 — 3x + a=0 and X5 X, be the roots of x2— 12x + b= 0.
It_“xI <Xy <X X, and X\, X,, X5, X, @re in G.P then ab equals

x2-3x +a=0ANII0T Ae%Y X5 Xy QR x2 = 12x + b= 0 ANFa0d AGTY X35 X, |
A x, <x, <X, <X, T R X, X, X3, X, OTNET LSS AF ST ab F

24
A) T (B) 64
(C) 16 (D) 8
I£0 € R and =i 56 real number, then 6 will be (when I: Set of int
€ Rand 7775~ "0 1s real number, then O wi (when I: Set of integers)
0 e B 250 o wwn zw w@ 0T@ (1: R TH)
S ST+ 2icos 0 t ' )
(A) @n+ly,nel (B) %lzt',nel
(C) nmnel (D) 2nm,nel
F3 0 37
Let A=| 0 3 0 | Then the roots of the equation det (A —Al,)= 0 (where I3 is the
\3 0 3
identity matrix of order 3) are
(3 6 3)
WA FWA=| 0 3 0 |ora AT det (A -AL)=0(1, T8 3 FNE G h)
.3 0 3 )
-q3 el ze
(A) 3,0,3 (B) 0,3,6
C) 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) 1s

x—y=78 x+4y=2 NI B Y@ 7= @7 I@| @ 98 TR T4F
A 8C Y qft 99 ©I@ ™WeW T @ AB=AC T (2,-7) piit AC ¥R
ANIIT T

(A) x-y-9=0 (B) 23x+7y+3=0
C) 2x-y-11=0 (D) 7x-6y-56=0

Equation of a tangent to the hyperbola 5x* — y?= 5 and which passes through an external
point (2, 8) 1s

5x2— y2 =5 *ALGA @I ~rfe Ry 7Y (2, 8) ey 7w @ =iz JWe79 T@
(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 leta, b € I, a < b. Then

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

(B) If f(a)=0=1(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

TA 9 8 g A [-{0 SBIFaNAT 9R a, bel,a<b!| T

(A) W f@)=0=F(b)Tq, @ f'(x)+f®)g(x)=0 FNFAMD (a, b)-TS TN

B) I f(@)=0=Ff(b) T, O@ f'@)+f @ K)=0 FNFIIM (a, b)-TS TN
-8 RCO A

(C) I ga)=0=gb)2Tq, OE@ g'(x)+kgx)=0TNF3M0 (a, b)-T® FNLF, k € R

(D) T g(a)=0=g(b) T, O g'(x)+kg(x) =0 FMFAM (a, b)-TS FALCAN -

][O {, keR

3
Consider the function f (x) = ﬁ" — sin mx + 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]

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

(D) f(x) takes no value p, 1 <p <35 in the interval [-2, 2]
f(x)=§—sinmr+3—@[’l‘$3ﬁ e @91

(A) SR [-2,2]-9 fx) @ W9 fHgT I@
(B) &I [-2,2]-© f(x), 2%%@‘ AR I

(C) =& [-2,2]-T® f(x),3;lf WAt AfEgR I@
(D) SR [-2,2]-T9 f(x), 99F (W W9 p A% I@ 7 @AE 1 <p<5

22
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