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INSTRUCTIONS |

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

' question has four answer options given. % ~

2. Category-l : Carry 1 marks each and only onc option is correct. In case of mcorrect answer or

~ any combination of more than onc answer, /4 marks will be deducted. _

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

4. Category-1ll: Carry 2 marks each and one or morc aption(s) is/are correct. Il all correct
answers are not marked and also no incorrect answer is marked then score = 2 * number of
corteel answers marked + actual number of correct answers. If any wrong option is marked or
if any combinativn 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.

Questions must be answered on OMR sheet by darkening the appropriatc bubble marked
(A), (B). (Cyor (). ' \ _ | _ '
6. Usc only Black/Blue ball point pen lo mark the answer by complete filling up of the
respective bubbles. o , , : | |
7. Mark the answers only in the space provided. Do not make any stray mark on the OMR.

8.  Write question booklet number and vour roll number carefully.in the specificd locations of
the OMR. Also fill appropriate bubbles. 8 L g

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

10. The OMRs will be processed by electronic means. Hence it is liable lo become invahd 1f
there is anv mistake in the question booklet number or roll number entered or il there is any
mistake in filling corresponding bubbles, Also 1t may become invalid if there 1s any
discrepancy in the name of the candidate, name of the examination centre or signature of the
candidale vis-a-vis what is given in the candidate’s admit card. 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. Auy 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 arc given in
the question paper for rough work. o -
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) 1s /are found
between the two versions. the information provided in the English version will stand and will

hn

ke be treated as fimal. L _ y
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MATHEMATICS
Category — I (Q.1 to Q.50)

Carry 1 mark cach and only one option is correct. In case of incorrect answer or any

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

aﬁwmlﬁh%@ﬁmlmW|w%‘@ﬁmwmmwﬁ¢@m
ftet % EE I A |

Without changing the direction of the axes, the origin is transferred to the point (2, 3).
Then the equation x* + y* — 4x — 6y + 9 = 0 changes to

(A) x2'+y2+4=_0 | (B) _,1'2.—'I-y.=4
(C) AP+y-8x—12y+48=0 D) x2+y?=9
Wﬁ*{ﬂﬁqéﬂm-ﬁm{ﬂﬁﬁfﬁaa)ﬁwmﬁlw

x2+y?— — SL B 9 & OWWWW

(A) 2+y*+4=0 | (B) x+y’=4

(C) »2+y2-8x—12y+48=0 | D) x*+y2=Y

~ The angle between a pair of tangents drawn from a point P to thc circle

X2 + y- +4x — 6y + 9 sin® o + 13 cos? o = 0 is 20t The equation of the locus of the point
Pis.

(A) X¥*+y*+4x+6y+9=0 (B) Y -4x+6y+9=0
(C) x+y —4x-6y+9=0 = (D) 2+y +dx-6y+9=0

TS SitE, @ 8 2+ y2 + 4x — 6y + 9 sin? o+ 13 cos? o = 0-97 IR R P T 0@
wisfRre =hMeacs TR @I 39 20, | GTORE P g IBRoRT®

(A) 2+y +4dxi6y+9=0 © (B) 2+Y-4x+6y+9=0

(C) 2+y2-dx-6y+9=0 (D) »2+y?+4x-6y+9=0
i~ g - R P.T.0.
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The pomt Q is the image of the point P(1, 5) about the line y = x and R 1s the image of the
point Q about the line y = —x. The circumcenter of the APQR 1s | |

(A) 3,1) - (B) (-51) ) (1.5 (D) (0,0) .

y = x SFETT ACITT P(1, 5)-97 &fold =1 Qﬁiﬁtﬂﬂaw = —x SRR CTF Q-7
ftefrs 791 R R | 8 APQR-«i “fista & -

@) 1 B 51 (©) (1,-5) (D) (0,0)

The angular points of a triangle are A(-1, =7), B(5, 1) and C(1, 4). The equation of the
bisector of the angle LABC 1s

(A) x=T7y+2 (B) 7y=x+2 (C) y=T7x+2 - (D) Tx=y+2

ol Rrgreta Roaft Gfers Ry 27 Ty A1, —7), B(5, 1) '8 C(1, 4) | G0 LABC
— < YT e T

(A) x=7y+2  (B) Ty=x+2 (C) y=T7x+2 (D) Tx=y+2

If one of the diameters of the circle, given by the cquation P4y +4x+6y-12=0,isa
chord of a circle S, whose centrc is (2, -3), the radius of S is

A) \ATwit (B HSwit . (©) 52wt (D) 2y/Sunit

X2+ y2+dx+ 6y 12= oqmaﬁ,’W( 3)@@%1‘*‘1%321@@25%%1@1%3-
7 [ = | '

(A) \[4] 9FF (B). 3+/5 9T © \295F .(D) N5 9TF

. A chord AB is drawn from the point A (0, 3) on the circle X2 +4x+ (y—=3)% =0, and is

cxtended to M such that AM = 2AB. The locus of M is
(A) R+y—8x—6y+9=0 B) x2+y2+8x+6y+9=0
()  #+y+Be—6y+9=0 (D) xX2+y?—8x+6y+9=0

8 2 + 4x + (y — 3)* = 0-47 Geifag A (0, 3}1‘%@@@%&6@6@3@1@&4_
R IERTRIS 291 AT AM = 2AB 2 | CTCFA M- FERA 2

(A) x2+y2-8x—-6y+9=0 (B) x2+y?+8x+6y+9=0
(€) ?‘72+Y2+337—f5?+9=0 (D) xz-liyz—&f+6}?+9=(}

-
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Lct “the eccentricity of the hyperbola ;j—‘z—;=l be reciprocal to that of the ellipse
12 4+ 9y? = 9, then the ratio a® : b* cquals |

(A) 8:1 ' (B 1:8

(G 9 ) | - (LY 138

; ooy , ' ; |
WWWF-E;:LM@W%WIE+9ﬁ=9-qaﬁﬁmw|
O(d a’ : b2 WIF '

(A) ' JedX 2 'I(B) 1:8
[y 9:1 | ' (D) 1:9

Let A, B be two distinct points on the parabola y* = 4x. If the axis of the parabola touches
a circle of radius r having AB as diameter, the slope of the line AB is

1 ' iy 5 '
L) -~y * ¥ (B) ©

.
R
mwmﬂq@yz=4x-nﬂ§@‘9r§ﬂ~3311fﬁ%ﬂﬁﬁlﬂﬁwﬁmw, AB JPT 8 1
FPHRPE 93 087 =M T, ©E AB RUR 239! 3

)

1 | - ' | 2
LAl =5 j B) e 3 ] =y

Let P(at?, 2at), Q, R(ar?, 2ar) be three points on a parabola y% = 4ax. If PQ is the focal
chord and PK, QR arc parallel where the co-ordinates of K 1s (2a, 0), then the value of ris

_ t - | — 2
YA ' 2~ 1
(€) - (D) —

WA 99 Pt 2ar), Q, R(ar?, 2ar) SRS y? = dar-<7 Soffire foaf® Reg 1 afr PQ
SRFEiA AMGSTA SUf 27 @92 PK, QR WIS 27 (AT K 99 1% (23, 0), BTOHE r-
G W17 '

t ‘ A e I ___-t:!

(A) b | - (B) "
2+ 1 | t2— |

& b o

5 ' " P.T.O.
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10. Let P he a point on the elhpsc 9 ‘% = 1 and the hm through P parallel to the y—ams

meets the circle X2 + v> = 9 at Q, where P, Q are on lhc same side of thu X-axXI1s. If R is a

PR 1
point on PQ such that E =7, then the locus of R 18

. 3 2 -
(A) "5+'ﬁ‘"1 -_ B) z0tg =1
2y | | R al
© Tre=l D) Go*g=1

_ WWPﬁ‘iﬁng = 1 %W@*ﬁﬁ%ﬁﬁﬂxPﬁﬁﬂﬁv-WWHﬁ,

@‘%nx2+x~—9qwqﬁﬂirc§ﬁm A P, Q x-S0 W G AEF | T R

1
PQ-9F TR 9T GG K T Cﬂ%‘s,_ﬁR QT FPN 2

2 | : -:w 2

3

2 * ' - X
(A) "g+39 = | ~ (B) _49+-9=1
| - _1 . D a8

X ﬁ Ox* - ¥
(€) 9+49;1 P | . (D) 49"":9__

X Y &

11. A point P lies on a line through Q(1, -2, 3) and is parallel to the line T =% =7. IfP heb
on the plane 2x + ?v 47 + 22 = 0, then qegment PQ cquals to |

.(A) \(—Emllts - : - (B) ﬁumta
(C) 4 units ik | (D) 5 units

Q(l, -2, 3) Repmit @. 7 45@W%Wmﬁa%ﬂﬁﬂﬁﬂipl
P, 2x+3y-4z+22= DW@ﬂﬁﬂiﬂ,_ﬁPQtﬁf\ﬁiﬂm

(A) YR . - (B) VR
(C) 493F%F . D) 54935

12. The foot of the perpendicular drawn from the point (1, 8, 4) on the linc joining the points
(0,—-11,4) and (2, -3, 1) 18 | - P _
(A) (4,5, 2) | '(B) (-4.5,2)
(€) 4.-5,2) (D) (4,5,-2)

0, -11, 4) 8 (2, -3, 1)%@3%%@&%%(1 3 4)@@5@%‘?@?4’

S TS 26
(A) (4,5.2) | | (B) (—4.5,2)
(C) (4,-5,2) J Ko (D) (4.5,-2)
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13. The approximate value of sin 31° is

A o et REPRER BT
'#(C) <0.5 ' (D). < 0.4
- sin31° -9 SPENR BT
A) 05 B (B) >0
(C) <05 ' | (D) <0.4

14. !Let fi(x)=¢" L(x) =¢ fl‘-"")?l.'........, . 1) = ¢ ¥ for all n >.1. The for any fixed n,

%f“(x) is .
(A £,(x) o (B) £ f, ()
©) £ f ). D) 0 )

- WA 9 3Pe n > -9 S £ () = e, (%) =ehl) ... f . () =eh | 7 WS n-

d
- QPN f.(x) ’-zf(?:l

A) £ | et B SRR
© £ @ D) W g (e
15. The dcllnﬁin of deﬁnitidn-;of f{x) = ’\/ %"‘E"‘j:— 1S
A (DU B FLUQ =) U, -2)
(O (oo U2, ' D) FLu@e=)

Hel"he;_(aﬁ by={x:a<x< b]_& [a, b] = {.x : a_'i'?!: < b}

| | 1-~  B
I-f(x)*-'-“- - 2_‘}1 -G BN OB\ 357
A e -hu@e) (B FLIUR e U, -2)
(C) (w0, 1)U (2, %) (D) [, 1]U(2, )
Ty (a,b)={x:a<x<b}&[ab]l={x:a<x<b}
.B. 4 TR : _.'7 : X -. v : " I
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Let [z [4, b] -4 R be dllTCl’CIl’[lt’lblb On [a b] &ke R Letfla)=0= f(b)

Also let J{,}s’.} f(x) +k t(x). Then |
(A) J(x)>0 forall x € [a. b] & (B) J{x)<Otorall x € [a, b]

(C) J(x)=0has at least oie root in (a;b) (D) J{x) =0 through (a, b)

. b O 2 I '[a,lb] — R SoFHPI0 [a. b] -(® Wﬁiﬁ"ﬂ@ﬂﬂ] G4 k c R I qd t(a) 0=1f(b)

QR J(x) = () + k f(x) | CTTHRQ

(A) STPeI x € [a, b] =4 G} J(x) > 0

(B) 1P x € |a, b] =97 T J(x) < 0

(€)  Jix) = 0-97 (a. b) —(© e 9a; IS iy
(D) (a,b) -9q 54& I(x) =

. | ﬁ _ ’ o . f{1 —h) -f{l
Let f(x) = 3210 = 7x% + 5x® 21x%= 3x2— 7. Then Im R 3 ) -f{1)

h—0 h” + 3h
g . 30
(A) doesnotexist . (B) isTF
i e . o) isE
- f(1 - h) —i{1
WWf(\}—%'” 758 + 850 2103 + 32 — 7 | ICShCg 11m U ~h)—1(1)
| h— 0 h’ 1 3h
| 50
(A) -7 Sy 13 | B) =@ =
l ;ﬂ | , 29
€ W7y D) ™S

Let f: [a, b] — R be such that f is differentiable in (a, b). f is continuous at x=a & x=b
and moreover f(a) = 0 = f(b). Then |

(A) there exists at least one pont ¢ 1n (a, b) sun.,h that £’ (c) =f(c)

(]:3) f’(x) = f(x) does not hold at anyv point 1n (a. b)

. (C) at every point of (a, b), ['(x) > f(x)

(D) atevery pomt of (a, b), [(x) < f{x)
: [a. b] — R. Q@A @ f, (a, b) (O OB | x=a 3 x=b @ o 32

'f(a) 0= f(b) | T4
(A) (a,b)-(® C‘Wﬂﬁﬁﬁwﬂa%ﬁ%\a WIICR J1 CH(E f’(c)—f(c)m

(B) (a, b) 9T @F {7Tex f(x) = f{x) I A1

(C) (a, b) 97 s s [(x) > 1) 3@

(D) (a, b) 9 &hs KL £(x) < f(x) T
. & »
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19. Let f: R —> R be a twice continuously differentiable function such that
£(0)= (1) = £’(0) = 0. Then .
(A) f7(0)=0 ' . (B) f“(c)=0forsomece R
(C) ifc#0,thenf” (€)#0 . (D) f"(x)> 0 forallx#0

WWF:IR{*:——J-IR%*Wﬂdﬁ?ﬂtﬂﬂﬁfﬂm@%'-mﬁﬂ SE el
f0)=f(1)=£(0) =0 | GICF@ ) .

(A) £7(0)=0 e (B R ce RETEA " (c)=0

. {€) ﬂﬁca&ﬂiﬂ?ﬁf”(c);ﬁo | . &) Wx;t(]—*ﬂﬁmf’(x)}bfﬁl”

i S |
X COos” X — SIn x g et . | . L,
[ dx-= ¢ ¥V f (x) + c. where c is constant of integration, then

20. rfJ;-, sin x

cos?x |
)= |
(A) secx—x g (B) x-—secx
(C) tanx-—x i .. (D) x—=tanx
i ; — 2 3 . E '- -—" . . - - . | ;
3 fe sinr | 2E2E0E gy = @S0 f (x) + o7, QI ¢ IR &P, O f(x) =
(A) secx—x | - (B) ‘x—scecx
(C) tanx—x . SRS | = S
e 3 g 1 ; ff (x) siﬁ..:_; cos x dx = ?(bzl- 22) log f (x) + ¢, where ¢ is the constant of integration,
~ then {(x) = E | .
s - : | | ot
(A) (62— ad)sin 2x . B Gbsinax
g b | | ‘ S
() (b2 — a”)cos 2x D) 3b cos 2%
g Jf(x") SIn.x cos x dx = —"?(bg P log f (x) + ¢ 23, I ¢ 2T SHIPeT &P, ©d {(x) =
: | . 5k
| (A) (b* —a?)sin 2x = - (B) absin2x
) e ) abcos 2x
B ot SN A e _ _ . P10

Z@LLEGE.
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| . T4 _ | |
COS8 X > sinx cos X
2. lfM J-l_}_zch J G +l)2 d.rllhmthewalueofM le
() -
A} ® . e ah (B) %
2.t | (D) =2
T2 /4 i _
rky h f-;mxc031 .
HﬁM-‘-’fx+2dx,;N=J (.x+1)"‘ dxiﬂ,ﬁmm Ntﬂﬂl‘ﬂﬁ'ﬁﬁ
0 0 |
: | : 4 P
(A) ™ | (B) 3
© 2 (D)
_ (C] 'n_;], 'T[.-I—4
2014
| x - tdn | x
The value of the integral 1 = [ dx 1s
| 12014
N R | e W
- (A) Zlog20l4 '~ - (B) 'jlng20[4
(C) mlog 2014 - | - (D) 5 log 2014
| 2014 ~
ta
e |2 ﬂmﬁﬁs‘awm
172014 .
| | n - .. - al . I . -R— | : '
R Ilﬁgzﬂl.zl ; (B) 2.lf.)g2fJ'1ﬂ
I ; ; . 3 = ™ . ' : l '
(C) .wlogl0l4... - ' ~_ (D) 5log2014
10
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‘ S1N X | -

(B 451230

(D)

1<1<

i

\2

/3
SO - Fupa—
| /4
(A) 3<I<l (B) 4<122430
3 2 R ..~ 5.
(C) g 1*1536[ () lilifﬁ[
Sw/2 l(- --]
tan “(sin x
The value of 1 = v[ -1 ‘-‘3 s d.‘[", 15
- glan (510 ,1-)+etdn {cos X)
w2 |
(A) 1 (B) =
(€) e (D) w2
- Snﬁ:
o i _etan']{ain.r) | ‘
L= J etan"(;;': :r}qr Etun""(cusx) CL\"L‘]?J' IIF-{ 5?'[
M2
(A) 1 (B) =w
g
(C) e D) 2

P.T.O.
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26. Thevalue of - h
o , 7T o 27 N7 |,
i = {scc —4+sec’ —+......+secT— |18
n— oo Il 4n. 4n ' 4n
| T
(A) lm;iE | . (B) 5
4. 0 - '
| e R D) e
_(C) - D)
. 1 | T > 27T znfr _
lm = {@ec —+¥sec — +......+sec”— | QI HIH 29
N — eo I 4n 4n - 4n
(A) log, 2 | | (B) 3
4 | ' |
G : - D -
(L) o . - D) e

27. The diﬁ%rcntial equation representing the family of curves vé = 2d(x + '\ﬁl] where d 15 a
parameter, is of | ' |
(A) order?2 | (B) degree 2
(C) dcgn,c 3 ' (D) degree 4

demma@w ﬂﬁzﬂay —2d(,1+\[<_1) 99 S[Pe S 5@

(A) 2 TCH (B) 2 4@ K8
) 3grsffEe . (D) 4%%1*@"
28. Let y(x) be a solution ot (1 +x%) ﬂ_\ — 4x%=0 and y(0) =-1. Then y(1) is equal to
1 %] e
(A) 3 B) 3
(C) -ﬂ; . (D) -1

0 34 (1 +x2)§f_-+ 2xy — 42 = 0 FFACHE y(x) Q16 T €2 y(0) =1 | SR y(1)

2l

1 ol , Y
A 5 | H) 3
© (D) -l

LOLLEGE.



29. The law of motion of a body moving along a straight line is x =

M-2018

1
2

vt, x being its distance

ﬂ01n a fixed point on the line at time t and v is its velocity there. Then

(A) acceleration f varies dircctly with x

(B) -acceleration [ varies inversely with x

(C) acceleration f is constant
(D) - acceleration [ varies directly with t

xﬂﬁmww%«a 4 bﬁx=%vt,wlﬂﬂﬂt,vﬁ5‘lfkﬂﬁ‘5l Lﬂﬁéx‘fﬁ

SRTRAT ST @ﬁﬁﬁﬁﬁﬁﬂw@ﬁaw | G

(A)  FH £, x-9F M SAEST I |

(B) S&9 f, x-97 T [4719T® oo WTKQ |

o (C) | WA f &

(D) T £, 1-99 A SRS I |

Number of common tangents of y=x" and y = —x2 + 4x — 4 is

(A) 1

() 3

y=x28y=—x? = dx — 4 -G LT =fep et

(A) 1.

(€) 3

- 13

(B)

(1)

(B)

iR

2

4

P.T.O.
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Given that n numbers of A.Ms are inserted between two sets-of numbers a, 2b and 2a, b
wheré .a,' b € R. Suppose further that the m™ means between these scts of numEers are
same, the.n the ratio a : b equals ' '

(A) n—-m+1:m “ (B) n-m+1:n

_.'(C) n:n—-m-+1 o D) m:n-m+1

32.

a, 2b 432 2a, bWWnﬂxWWﬁﬂWWﬂ@T{HWa be R
mw@ﬁmmm-ﬂWWW|mwwa b

(A) n-m+1:m . - (B) n—-m+1:n

(€) n:n-m+1 , (D) m:n-m+1

L

X+ loglo(i + 2%) ="x 1'0g‘|0‘5 + log,, 6 then the value of x is .
& | !

A) 3 B ;

€) 1 | | (D) 2

v ¥+ log-,_ﬂ[l +2Y)=xlog;, 9+ iogm 6 531, O x-QF JF T

1 . _ |
S S *. IBL 3
(€) 1 ‘ ,. (D) 2
IfZ -sinzlf?.—lcos%'?then 2, 2=
_ =0
(A) -1 p g (B) 0
©€) i | , (D) " —i
| -
Z —sinzlﬁr—lcosz—m QEET 2 Z=
55 r=0"
A -1 -_ K. (B) 0
© i g, O A
14
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ZI ZJ', '.

If 7 énd’ 7, be two non zero complu: numbers such that ‘;“2'_+ 2‘1‘ = ], then. the ongm and
the points represented by zl and 22 | |
(A) " lie on a straight line | g . (B) form aright énglréd triangle _. |

(C). form an equ:tlateral triangle - (D) form an isosceles tr‘ianglc

Z, \‘32., ﬁ%%ﬁﬂdﬁtﬂmm—q+%*l IW{ﬁﬁ“itﬂﬂEzl \33:2 LEIE e
(A) ﬂﬂ?ﬁﬂww (B) R 93fs s fages sivw A

(©) ﬁﬁ—ﬂ@ﬁﬂﬂ?ﬂﬁhmw (D) ﬁwﬂﬁmﬁm%ﬁw

It blb., = 2e,. T c),) and b,,' b,, ¢, ¢, are all real numbers, then at least on¢ of the

equations x +b1r+o|—-Oandx2+b2.H C'Z-Ohas e

(A) * real roots
(B} purely imaginary roots

(C) roots of the form a + ib (a, b € IF’ ab#0)

- (D) rational roots

g™ bb, = 2(c +c1)’-31 bl, By Bt c,ﬂwiwmﬁ Wﬁw
'~:2+b.1'+c1—0\312+bq1+czf0lﬁa‘?ﬂ€—"lﬂ¥%"ﬂ

L (A) IS A IRPE

B) - ?.[ﬁﬂvmﬁ?ﬁ%‘\ﬁm@
(C—) aﬂ'lbl(ﬂ,bﬁ R,ab;_ﬁﬁ]lwwm
(D) W%wnw[ ~

The number of aelcutmn of n objects from 2n objects of which n are identical and the rcst

are different is

(A) 20 b B 2 |
(C) LI R | . (D) 201+ .
2n U TEG n AP @ﬁw aqe I n WY fow fo7 Wem 1wy 7
CRISER B St 5| | ' e '
(A) I 2" Sl I _ (B) 2:‘1—1
() 201 : £ 3 D) 2¢'+1

15 o '- s RTO
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37 l-f (2<r<n), then i 8 P ST “CH 5 18 equal to
- (A) 2.°C, N (B) - ™IC,,,
(C) 20 b . . (D) | n+|Cr

T (2 < r < n). W, BA"C,+2.7C,y) +"Cy G HFIA

(A) 2."C, ° e ¥4 (B) "MC

| -+ n+l
(o M ® e

38. The number (101)!%° —.1 is divisible by
A 100 " ‘ (B) 10°
© 105 ®) 10"
(-101')“}0—1 ﬁsﬂﬂ%ﬁﬁmmﬁwm? =
(A). 10° | - (B) 10° _

(C) -10° | (D) 1012

39. Ifniseven posmw integer, then the condition that the greatest term in the expanswn of

(1 +2)" may alw have the greatest coefficient s

N n+ 2 L n_ . ntl
(A) RF3=*¥Tg (B n+T$A€ n
. n#+1 A+ b n+2 n+3
(C) h+ 2% n+1 D) §F3¥a+2

e o wt n+2 | - n s
(A) R+25¥<Tn < o 4B FaTSES

o nd2 ﬁ+23_ n+3
1 g g ™ D) 7+3<*¥<n+2

. ep « . Z@LLEGE.
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0 —1

-y - _ 13 5 |
40, If| 2 1 -3 [=A,Then| -7 -1 25 |18
3 4 -2l »§ 1% .
(A) A% (B) A2-A+I,
(C) A*-3A+1, (D) 3A2+5A - 4I,

- (I; denotes the det of the identity matrix of order 3)

t -1 70 [ 13 —11 5
K'ﬂﬁA= 2.1 =3 |57, 0@ | -7 -1 25 | -qguez@
| 3.8 1.] - T
(A) A? (B) A*-A+1I,
(C) A’-3A+1, (D) 3AZ+5A -4,
(I; QT 3 SR PHGER FeRs gam) -
| aQ agih
, 12 3
41. Ifa = (cos 2rmw+isin 2rm)'”, then the value of | 4, 3, 2 1S
N | | |a a a
7 8 9
(A) 1 (B) -1
(C) O (D) 2
a a ‘a
| t 23
ﬂﬁar=(co_s 2rm + i sin 2P, @ | 2, & 4 | -93agmEd
| | d A" A
_?’ B,, 9 |
(A) 1 B) -1
(C) 0 ‘D) 2
s - ln 2% x  n(ntl) _
: = 1
42, IfS = 6r~1 'y n*2n+3) |, then the value of 2. S_is independent of
4r’ —=2nr z nd(ntl) | r=| :
(A) xonly | (B)  y only
(C) nan]_y (D) x,y,zandn
| - -2r x  n(n+l)
: n
_qﬁsrz 6r:—1 y n?(2n+3) |37, o@ L
. 43 -2nr z n3{(n+l) r=1 .
(A) wgla x FRers ~ (B) YW@y FRCF
(C) YW n HGCPs (D) x,v.z\3n ~ADPF
37 | - P.T.0.
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43. If the following three linear equations have a non;trixfial solution, then
x+4ay~+az=0( - | ‘
x+3by+bz=0
_ x+2cy+¢z:=0 | |
- (A) .a,b,carein A.P. ;. (B) a,b,careinG.P,
(C) ab,careinHP. (D) a+b-c=0

ﬂﬁfmwlﬁwfﬁ‘?ﬁﬁwmﬁ%{'ﬁwﬂrw, o

| x+4day +az=0

x+3by+bz=0

x+2cj:+'cz,=(;l |

.(A_) a,b,cwaﬁ%@w
(B) a, b, c BT 2of5Te A
(C) a,.b;c%ﬁﬁﬂﬁ%@‘w

(D) a+bh+c=0%3

44 On R, a rc.latic'm P is déﬁne'-d by xpy if and only i.f X-—V 18 Z€ro or irratiﬁnal. Then
- (A) pisequivalence relation | ‘
~ (B) pisreflexive but ncither symhjetl‘ic nor transitive
(C) . pisreflexive & symmetric but not transitivg _
D) p 18 symmelﬁcf& transit.i\;e but not reflexive , 8
BT k-9 Q3B 74 p GTSIE SRS S @ xpy T A QL PRI T x — y
91 e T | GTCRCE e
(A) p TGS , -
(B) p T o e p aifiosm 7, ST A
(C) PTG Ao g p seameiier 7
©) p 2w @ N o p PR |

o s 4 .18
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45. On the set R of real numbers, the relation p is defined by xpy, (x, v) € K. '

(A) if |x—y| <2 then p is reflexive but neither symmetric nor transitive. X
(B) 1tx—y<2then p is reflexive and symmetric but not transitive.

(C) if |x| > y then p is reflexive and transitive but not symmetric

(D) ifx > |y| then p is transitive but neither reflexive nor symmetric.

I YR 6 R-9 p 9F(G 5797 A Heesife Fa1 27, xpy, (x, v) € R
(A)* % x —y| <2 & @, pm%ﬁﬂ%ﬁﬂﬂm@ﬂﬂ%qﬂ |
(B) ﬂﬁxf—y{ziﬂw,pﬁmﬁﬂ%ﬂﬂﬁsﬁﬁﬁww

(C) A x| > y T ©®, p PN 43I TR g afteon 7

(D) A x> |y| 2 S@, p MRFHTN [P T 1 oo 73

46. Iff: E — R be defined by f(x) = e* and g : R — R be dcfined by g(x) = x°. The mapping
- gof:R —> Rbedefinedby(gof) (x)=g[f(x)] Vxe R, Then

-(A) gofisbijective but fis not injective
(B) go fisinjeclive and g 15 1njective
(C) gotisinjective but g is not bijective

(D) go fissurjective and g is surjective

f:lHi—)Rlﬂﬂﬁ@@?ﬁwfﬁmiﬂf(ﬂ=e‘\‘3g:ﬂﬁeﬁﬂmﬁmﬂg@):ﬂ
BaT g o f: R — R 9IS SIS ST @ (g o f) (x) = g[f (¥)] TP x € R,-97 S |
Tl | -

(A) g0 f 9T BoAfafoa 5w £ Qtes Bast 91

B) go fGFT BAT Y2 ¢ GIP Bl

(C) go QT3 B9 98 g Wioa Soifafoast a7

(D) g o fTARBAT 932 ¢ Tofaibaa

47. In order to get a head at least once with probability > 0.9, the minimum number of times
a unbiased coin needs to be tossed is

(A) 3 . @B 4
€ 5 (D) 6

WS QI (G AGH TERA 0.9 I O @ 26T & 95 AHoTOR (unbiased)
JEI FHACF TeI| MRS IO 3R ©F 52T 56

(A) 3 ' - B 4
(C) 35 | -~ (D) 6 .
B N | 1.0,

Z@LLEGE.
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A student appearé for tests I, I and III. The student is successful if he passes in tests 1, 1

I | . s

and 5. If the probability of the student to be successful is ';‘ Then

LA pltg=1 . (B ql+p=1
C = ] e S
(€) pq - (D) S+q=!

or I, . The probabilities of the student passing in tests I, II and III are respectively p. q

Lﬂﬁfmﬁﬁ‘lﬁﬁﬁl uxsmcwznmﬁﬂ%mﬂwmﬂﬁm llﬁWWl
Illﬂmwiﬂ|I,n@1-11ﬁmﬂmwmwsﬁawﬂqe;mﬁ

_ [
s TR RPCAE WET@,_@H

49.

50.

(A) p(l+q)=1 . (B) q(1+p_f=1

. -y !
r i . | 1 18
(©) pq=1 : @) oo

[f sin 60 + sin 48 + sin 26 = 0, then general value of 9 is

mr n 2 nn T
(A) nm I3 5 B - R R
Nt .. | - - nyt 7
Ve A 2nT ig (D) 77 2nm ig
(n is integer) |

%% sin 60 + sin 40 + sin 20 = 0 T, B 0 F MYES NI Z&7

nmw - T nit T

N i L3 _ . Tﬂm‘ 6
-0 T.. 2nm _4:%’ B (D) == onm + 2
(nﬁ‘i‘fﬁﬂm

1 - & &
If 0 <A <i < - then tan™" (‘2' tan 2A) +tan~! (cot A) +tan~! (cot® A) is equal to

A) 7 B) ® & 0
l

e i ' |

(A) 3 | (B) m (€) 0

20

(D) .

A

0<A 5%5@, tan~! (5 tan 2_A‘) +tan~! (cot A) + tan~! (cot’ A) 97 ¥

A

(D)

LOLLEGE.
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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 answér or any
combination of more than one answer, % mark will be deducted.

afb Twa oifde | 16T T et 2 771 A |@%@ﬁmwmm=mwﬁ¢@wﬁm
% 79 16T AT |

51. The normals to the curve y = x> - x+ 1, drawn at the points with the abscissa x, = 0, x, =~

-
and x, = 5 _
(A) are parallel to each other | (B) are pair wise perpendicular
(C) are concurrent (D) ar¢ not concurrent

AFEA y = 52 — x + 1-99 (7 5 RS @ x, = 0, x, = <1, x; = 5, OR Frgiens oiFs

(A)  “AFIET SIS (B) &ifis FoieT QT SIPIAT O o1
(C) g R (D) Sl 7 '
B2 'The_equatioﬁ.x o x =08 | |

(A) hasnorootin(l,3) | - (B) has cxactly one root 1n (1. 3)
(C) xlogx—-(3—x)>0in[1,3] T (D) xlogx- (3-x)<0in[l,3]
x log x = 3 — x SNPACIT | '
(A) (1, 3)To @ IS @R B (B) (1, 3)-(S Qpiv2 ST SR

. (©) [1,3)-Sxlogx—(3-x)>0 (D) [1.3]-®xlogx—(3-x) <0

53. Consider the parabola y- = 4,1' Let P and Q be points on the parabola where P (4, -4) &
Q (9, 6). Let R bc a pmnt on the arc of the pambnla between P & Q. Then the area of

APQR is largest when |

(A) ZPQR=90° : (B) R4.4)
A - l

(C) R[E’ l] | (D) R (1, )

w@q@ V2 = 4o o P (4, -4) 8 Q (9, 6) b = | 7t 4 IRLSA B, P 8 Q47

(A) £PQR =90° . (B) R@4,4)
X 183
(€) R(? 1) » N ) R[l-.z)
B o " -, | P.T.O.

- Z@LLEGE.
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4. A ladder 20 ft long leans against a vertical wall. The top cnd slides downwards at the rate

of 2 ft per second. The rate at which the lower end moves on a horizontal floor when it is
12 ft from the wall is |

8 i
(A) 3 . ® s
s _
© 3 - o

Izﬂ‘fﬁwlﬂﬁﬁm@rmmﬁ céﬁﬁ’r%cﬁm | NEILF ™ o1 2 T6 @ sk
s e | 9% - 93 T SR T4 (reaet (TS 12 5 iR O B ST 79 X'

- .
™3 - ®) 3
3 :
€ 3 D) g

55, For 0 <p <1 and for any positive a, b; let [{(p) = (a + b)P, J(p) = aP + bP, then
(A) 1(p)>J (p) o
(B) 1(p=J(p)

© 1@ <I@in[0.5&16)>I @ [gﬁw]

E

il

(D) 1(p)<J(p)in -121,@}&1@)«*:1@)1':1[0..%]

.

0<p<149IL @@ 4TI T 0, b7 S NCH B I(p) = (a + b)? 3R )(p) = aP + b",
(A) 1(p)>1J(p)
(B) I(p)=<J(p)

©) 102081 (p)<1 (p) e gm] @1(p)>] (p)

(D) -g—m] 6 1(p) <J (p) G [0, 51-05 1 (p) <1 (p)

_ S

B 22
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56. Leto=1+ 3' 7 ﬁ, [—f = ?— T ¥ and ? =" 1+ ? —k be three vectors. A vector 3, in the

- T W
plane of a and E, whose projection on 7y 18 ﬁ , 18 given by

(A ~i~3)=3k .- . (B)
(C) -=7+3j+3k | , (D) i+3j-3k
AT o=1+]+k B=i-7-k ¥=-1+j-kfoal reda | o8 B-99 o= s@firo

'ﬂ@ﬁ@ﬁﬂi%ﬁﬁﬁ?ﬂﬁﬁ@ﬂiﬁ% Ry

| o & . | A _ gl A
(A) —1-3)-3k (B) 1-3;5-3k

AA . AA A
(C) —_—|+31+3ﬁ ' @3y 1 +3) -3k

57. Let o, B, ¥ be three unit vectors such that . = 0.7 = 0 and the angle between f§ and Y

$530°. “Then i i
A 2Bx7 B 2FxY)

(©) 2B x7) . D) Ex7)

 TAFRa, B, Y oAt 9T SRR G @ af = a7y =0 9R B 8 7 -7 MU @I

30°1 BICHCA o XH
(W) 2BxT) _ B) -2 x7)

(©) £2Bx7) @ Bx)

‘B R ' 23 | P.T.O.

LOLLEGE.
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Let z, and z, be complex numbers such that z; # z, and IZI‘ = |2,|. It Re(zl) > () and
Z, t 2z, - I
Im(z,) <0, then Z, -2, 18
(A) Onc ‘ ~ (B). real and positive
(C) real and negaﬁvé (D) purely imaginary
T R 2, 3 2, 70 SO AT 9T @ 2, # 2, 8 |z | =2,
i Re(z)> 018 Im(zz) -f'-‘-‘ll'} 1'8[ O z: :Z |
- (A) 99 . . (B) IS LTS
(C) IBIGATF (D) S I AP

From a collection of 20 consecutive natural numbers, four are selected such that they are

not consecutive. The number of such selections is

(A) 284 x 17 _ (B) 285x17

(C) 284x16 ' (D) 285x 16 ;i

205 “taeld Aeife el SIS @ s1EfS e I ©IE @R oAl 59 @ e

SRR T TR T | TR (0% (TGTIR A

60.

(A) 284 x17 . - (B) 285x17
(C) 284 x16 | (D) 285 x16

. B . BY

cos— Ssin— |
The least positive integer n such that ‘:!m ‘;lt 1s an identity matrix of order 2 is
| ' —~SIN— COS—
“ % 4 4 ) ' :

(A) 4 (B) 8 C© 1 (D) 16

n-99 (@ FTSH LAFF TR HIHT Sy

Lo B . G
coOsS— = Sin— - -
41; jﬁ GFG 2 AR 9N TiGH T, ©f T
—S8in—  COS— - ' | '
X 4 4/
(A) 4 (B) & () 12 (D) 16

24
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61.

62.

63.

(A) pINESI TR
(C)  p W3R oo T

M-2018
Let p be a relation defined on I, the set of natural numbers, as-

={(x,y)e NxX:2x+y=41} Then

(A) P is an equwalence relation (B) p is only reflexive relation

's

(C}' p is only symmetric relation (D) p is not transitive
TGP SR GT5 M-« 57 p FIHSIE oI S '
p={x,y)e NxN:2x+y=41}

CI0%CE

(B) p %343 o0 %

(D) p TETHI AR

[ (420 @+ap

If ti‘l&_ polynomial f(x)=| I~ (I Fx)0 (21 x)° |, then the constant term of flx)is
o @+xP .1 (14xp
(A) 2-32"+2% | (B) 2+3.2°+2%

iy 243%™

[a and b arc positive integers] .

gy I-32-2°

(La#®) 2+x)P

l

(1+x)p (2+x)°

qtw I fogy = | - |

27, B flx)-97 &I A0 TR

(L)

| (2 +x)° ] (1+ x)2
Ay 2~ g™ B) 2+32°+2"
iy 2432 =" 101 B I T i
[a 3 b §ATF A7)

A line cut;» the x-axis at A (3, 0) and the y-axis at B(0, —=3). A variable line PQ 1s drawn
perpendicular to AB cutting the x-axis at P and the y-axis at Q. If AQ and BP meet at R,
then the locus of R 1s

(A) x2+y2—-5x+3y=0 (B) x»2+y*+5x+3y=0
.xz+y2+5_x-3y=0 | (D) x2+y2-5x-n 3y=0
qFfb FRAF x-SPHE A(S, 0) RrS @R y-SPFeE B(O, -3) R0 (2 P | QPTG
AfGAeT (3T 75 PQ, A AB-GF B o714, €2 x-SR P I 3 y WQ&@&
@ T | A AQ @ BP, R-Feqrs fifes 1, W@ R-67 SR T

(B) x*+y?+5x+3y=0

(D) xX2+y2-5x-3y=0
25 ' P.T.O.

(A) x*+y*—5x+3y=0
(C) »#+y +5x=-3y=(

LOLLEGE.
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64.. Let A be the centre of the circle x? + y* — 2x — 4y — . 20 =0. Let B (1, 7) and D(4, —2) be

65.

two points on the circle such that tangents at B and D meet at C, The area of the
quadnlateral ABCD is )

| (A) 150sq.units ' . (é) 50 sq units
AC) 75 8q. units A - _, (D) 7[) sq umts
R4y 2x—dy-20= owﬂwmm N B (1, 7), D4, -zchm%ﬂﬁffﬁ‘

ﬁ"i‘ﬂ‘?‘fGIB @DW@%WCW@WW|WABCD-M R
Eo|

(A) 1503f93FF ¢ (B) 5035 93
(©) 753f 9T S (D) 70393
: e T
—2 sin X, 1fx£—‘2
'LLetf(x)= Asinx+B,-'if*,g-ix' %.Then
_ . v
COS X, ifx= 2

(A) fis discontinuous for all A and B

(05 i oontimians fir ol A o T atd B 4

ey t is continuous forallA=1and B=-1

(D) fis continuous for all real values of A, B

COS X, ﬂﬁngﬁﬂ

(A) e A, B-49 &) f SPS®

(B) A=-1,B=1-93 & { 1&&

(€) A=1,B =] <F O] f 7T

(D) A,'B-nqamﬁmwm.mfm
| 26
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Category — 111 (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.

QT 1 QI Bex A5 | mﬁﬂh@mﬁtﬁzwwmﬁmﬂwwmw
Qmmmmﬁmmmmzxmﬁm%@mmmmm
+ ST (@ 10 OWF 310 @i 74T | I @I GoT Be o183 37 A1 WIS Bema
mwﬁewwww?fmmmmlﬁwwmwmm
A, iR G T A |

Y . .
66. Letf(x)= cos[;], x # 0 then assuming k as an integer,

I 2
(A) f(x) incrcases in the interval (71'{ ] ’21{)

(B) f{x) decreases in the interval (2k 1 21{]

| I
(C) f{x) decreases 1n the interval (’?k T2 2k + 1]

(D) fi(x) increases in the interval \2 T 297k + )

WWF(A)-—@%(“) x % 0 CTOHGT k <i5f 722y 4ed,

' I - .3
(A) S&E (ETT ., i) (@ fi) FHIET

(B) ( zlk)tﬁii(a)mw
(C) (2 g 2k]+ ] (S f(x) PHZPHIN
0y w5y g ) T ) e
B. ' | 7. S l P.T.O.

LOLLEGE.
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. 68.

69.

(A] fﬁfﬁ‘?i ﬁi ' I (B) x.= loglm (}'ﬂ" ;\/3; T ])

® ==  M-2018

Consider the function y=log, (.1 + \/,x ¥ l) a>0,a# 1. The inverse of I:he functlon

(A) doesnotexist | - ® isx=log,, (y +4/y2 + 1)
e _ : | _ ;
(C) isx=sinh(yma) (D) isx = cosh (— y In ';1')

g =log, (++ VT 1), 20,4 1 s o Rl ST

: o 2 : | 1
(C) x~ sinh(}f- /n a) -' (D) x=cosh (__ y In E]

: _
LctI=JI ‘fsfm Then
()
L
o

| 1 p ) " B
. (A) <[< <3 | (B) -3<I<3
3 3
(C) -1 g1 <1 ik by & () —E{’If:'i
| '
| X’ cos 3x
mWI—J S o dr | DO
| 5
1 3 _ » 1 I
A) —5=ixy - - (H}~f§<I§§
| ", L = 3 3
JEB) =1 =]=K] - . (D) —‘Eﬂ:]-ci

A particle is in motion along a curve l’?y x3 The rate of change of 11s ordmalc exceeds
that of abscissa in

(A) 2<x<2 | e (B) e

0 vl o < (D) X

aﬁmwwy HWﬂﬁ—mw@ﬂﬂgwqﬁﬁaﬁﬂﬂﬂmqwmmﬁa
(A) —2<x<2 o s (B) x=+2

. (C) &3 ' . (D) x>2

28
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70. The area of the regmn lying above x-axis, and included between the circle x* | y* = 2ax
' & the parabola y* = ax. a>> 0 is |

(A) 8nma’ | " (B) a2 E %}
- 16;1:&1;- . B .. o E[%Hzﬁ]-

x-SICE GO 8 12 + ¥ = 2av B SIf%G@ y? = ax, a > 0-97 AT T SEEH CHaTe

=24
(A) B8ma® (B) a’ LZ %]
(©) lﬁ;ta’- . o (D) :n:[ %’}: +3az]

71. If the equatiUn x* = cx + d = 0 has roots equal to the fourth powers of the roots of x* + ax
+ b =0, where a? > 4b, then the roots of x* — 4bx + 2b* = ¢ = 0 will be
(A) bothreal” - (B) both negative

.(C‘) both po-sitive - | | _ (D) one positive and one negative

2 ext d = 0 SRR Tow, 2 + ax + b = 0 SR orac vgdiced o7
W32}4b,Cﬁtwl'z-4bx+2b2*c=0ﬁm§%@?@%m -

(A) TomR I ' (B) @R N

© CemRees (D) gl e @ @l e

72. On the occasion of Dipawali festival each student of a class sends greeting cards to
~ otherk. If there are 20 students in the class, the number of cards sends by students is

® %, (B) 2P, () 2xg, (D) 2x 2P,

ﬁ’ronﬁ%am%ﬂw aﬁa%mmww@mwm | afi
@IS 20 T 1T AT, —cacerﬁ—wé‘we‘&m

.(A) =« (B) 2”P2 (L) 2% 2"C?_ - (D) 2% 2"F’2

B | 29 | ' P.T.O.

LOLLEGE.
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73.. Ina third order matrix A, a;; denotes the element in the i-th row and j-th column.

lfa.ij =0 fori=j
=1 fori1>}
=—Lary )
Then the matrix is
(A) skew symmetric | (B) symmetric
(C) not invertible "o (D) non-singular

GO PO WG A-CS i-3 M 3 j-SF VIS BAM a,, G
AT a;; =0 fori=]

=] for1>)
=1 fori <j
(A) Ta-atfisomw (B) &foom
©) e alGEEs (D) u-RiE wiGs

74‘.' The area of the triangle formed by the intersection of a linc parallel to x-axis and passing
through P(h, k), with the lines y = x and x + y = 2 is h®. The locus of the point P is
(A) x4l (B] “Penify=T) (O] w=14y . () x=={1+y

P(h, k) R, x-SICHT FRIGANE SR G2 y = x 8 x + vy = 2 e AacH ail siide
- fagrew opawa h? | P R ooz -
(A) x=y-—1 (B) x=—(y-1) (C) x=1+y (D) x=-(l+y)

75. A hyperbola, having the transverse axis of lcngtﬁ 2 sin 6 is confocal with the ellipse
3x? + 4y* = 12. Its equation is .
(A) x*sin®0 — y? cos?0 = | (B) x°cosec’®—y”sec’®=1
(C) (*+y9)sin‘g=1+y> (D) 2 cosec?d = x2 — y? + sin’6

QD *FI0eH S SICHT (7f 2 sin 0| AARE 302 + 4y2 = 12 RS WIS | 3519
SRRFAY 2e - i
(A) x* sin0— y* cos™@=1 | (B) x* cosec’® — y? sec’ = |

(C) (*+y?)sinf@=1+y?, (D) x%cosec’® = x%+ y? + sin’B
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