M-2018
Subject : MATHEMATICS
_ | (Bubklet Number)

Duration: 2 [ours _ s ¥ Full Marks: 100
. o | X

INSTRUCTIONS
I.. This question paper contains all objective questions divided o three -categories. Lach
j question has four answer options given. : ; '

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

~ any combination of more than onc answer, % marks will be deducted. |

3. Category-Il : Carry 2 marks cach and only. one option is correct. In case of incorrect unswer

or any combination of more man onc answer, Y2 marks will be deducted.

4, Categorv-lll: Carry 2 marks each and one'or morc option(s) is/are correct. II all correct
answers are not marked and also no incorrect answer is marked then score = 2 * number of
cortect answers marked = actual number of ¢hrrect 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.

Questions must be answered on OMR sheet by darkening the approprialc ‘bubble marked
(A), (B). (C)or (D). ‘

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 ca‘refully.iﬂ the specificd lTocations of
- the OMR. Also fill appropriate bubbles, T

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

10. The OMRs will be processed by electronic means. Hence it is liable 1o become invahd if
there is any mistake in the question booklet number or roll number entered or il there is any
mistake in filling corresponding bubbles, Also it may become invalid if there 1s any
discrepancy in the name of the candidate, name of the examination centre or signature of the
candidate 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 incorreet 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 cevice like mobile phones ete. inside the

_ examination hall. Auy candidate found with such items will be reported against & hisher
candidature will be summarily cancelled. i

12. Rough work must be done on the question paper ifself. Additional blank pages arc 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 [nglish 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 cach and only one option is correct. In case of incorrect answer or any

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

3 B atfd | A Bwg et 1 799 1 | o1 Bew et o @ @ et Bww.
| R |

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
&) Frra=o B ryi=d

(C) AP+yl-8x—12y+48=0 D) 2+y*=9
SrFar g RS - FER (2, 3) e BHSiie 79 | o

X2+ 2 dx 6y + 9 = 0 Segelfig #falSe e =
A) 2y i4=0 (B) x2+y*=4

(C) a2+y? - 8x—12y+48=0 (D) xXX+y*=9

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

X2+ y2 +4x — 6y + 9 sin? 0.+ 13 cos® o = 0 is 20.. The equation of the locus of the point
Pis.

(A) I2+y2+4.1:+6_y+9=0 | - (B) 'r?*+;y3—4x+6y_+9'—'0

(C) x’"’+y'2—-4x--l~6y+9={] | _ (D) I.xl'z+y2+4x—6}f+9=0'

sl Ellte @ 98 x3+}3+4x;6}'+95in20t+130052a=0-kﬂﬁ3fiﬁﬁﬁﬁPNWW
el =R TS P 2T 20 | OO P RSN

(A) X+y?+4xt+6y+9=0 .{B-) Ay —dx+6y+9=0

(©) 2+y2-dx—6y+9=0 R (D) 32+ y2+4x-6y+9=0
' 3 .o - | P.T.O.
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The point Q is the image of the point P(1, 5) about the liney = x and R is the1 1mdgr.: of the
point Q about the line y = —x. The circumcenter of the APQR is

(A) G, 1 - (B) (-5, 1) (C) (1,-5) [D) 0,0) .
y = x ST 0T P(1, 5)—@3%@Qﬁ‘iﬂﬂxx——xww Q-4937

fftsfers 71 R R | O APQR-wi A @

A) 6. D B) 51 () (1,-3) (D) (0.0)

The angular points of a trangle are A(=1, =7), B(5, 1) and*C{I, 4). The equation of the
bisector of the angle ZABC 13

(A) x=Ty+2 (B) Ty=x+2 €) y=7x+2 (D) Tx=y+2
3l Ragrem Roat cRfrRs Ry 27 I A1, —7), B(5, 1) 8 C(1, 4) | GTCRE LABC
—qq TS TP 26T

(A) x=Ty+2  (B) Ty=x+2 © y=7x+2 (D) Ta=y+2

If ane of the diameters of the circle, given by the cquation 2ty + 4x + 6y—12=0,isa

chord of a circle S, whose centre is (2, -3), the radius of S is

(A) 41 unit (B) 3fSunit . () 5y2unit (D) 23/5unit

4y +ax+6y- 12= ow-ﬁ@i‘v‘w _3) @ERPE S J0ea <%l Suf | erost s-
a7 e 2

(A) ~[41 93 (B). 3\/5 9T © 52935 D) 25w

~ A chord AB is drawn from the point A (0, 3) on the circle x* + 4x + (y — 3)2 =0, and is

cxtended to M such that AM = 2AB. The locus of M is
(A) 2+y2—8x—6y+9=0 B) 22+y2+8x+6y+9=0
(C) P+y*+8x—6y+9=0 (D) x2+y?—8x+6y+9=0

I8 X2 + 4x + (y — 3) = 0-47 Tifig A (0, B)WWABW%GWG‘“EWM-

o STRETIRG 291 A AM = 2AB 2 | GO M- G FBRONY 2T

(A) 22+y?-8x—-6y+9=0 (B) xX2+y*+8x+6y+9=0

]

(€) x*+y*+8x—6y+9=0 (D) 2+y -8r+6y+9=0

-
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. 2 -

Let “the eccentricity of the hyperbcrla A_Z—%=l be reciprocal to that of the ellipse
x% + 9y? =9, then the ratio a* : b? equals .
(A) 8:1 ' (B 1:8
(CYy 9:1 ' - (D) 1:9

= . O
41 AP S S5 - 7= | -aa@mﬁmr-wﬁ 9qa@mwl
®(J a’ : b>-9g HIH }J
9 vy G - (B) 1:8
() 9:1 _ ' (Dy 1:9

Let A, B be two distinct points on the parabola y2 = 4x, If the axis of the parabola touches
a circle of radius r having AB as diameter, the slope of the line AB is

a) | - B) +

r

(D) -

mwmﬁq@ﬁ 4x-97 G5 A 3 B %[0 foq R | 3 wiiRqefia oFF, AB TP G «
JPIEPFTE G O =1 B, B AB WU 239! 33

1 1
2 U B 5 (€)

- b

- b

. = o) =

S oMt | ka

Let P(at?, 2at), Q, R(ar, 2ar) be three points on a.parabola v2 = 4ax. If PQ is the focal
chord and PK, QR arc parallel where the co-ordinates of K is (2a, 0), then the value of r is

il I
(A) 1 _12 [B} t

ol ' t*—1
: _

(€)

W ¥4 P(at, 2at), Q, R(ar?, 2ar) SRYS y2 = dax-97 Soifee A /ey 1 A PQ
SRqEoa ANGSTN Sl %7 948 PK, QRWTET’{HWKQHW(&,O},WP
QI

t | -1

(A} 12 | -' (B) _'t_
t2+ 1 2- |

oy B) =

5 ' " PT.O.
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) 7

e s

10. Le’r P he a point on the ellipse lq {T = 1 and the hm., through P parallel to the y -axis

11.

12.

meets the circle x? + v = 9 at Q, where P, Q are on. the same side of the x-axis. If R is a

PR 1
point on PQ such that e~ RQ™ 5, then the locus of R is

. i |

(A) 9+—ﬁ"1 g (B) E"_.*}_:l
2 g - o

© STl ©) 355!

| mwpﬁﬁ%3+ —I@W@ﬂﬁﬂﬁlﬁﬂmPﬁTﬂﬁy—Ww&ﬂﬁ

@4l 2 + ¥2 = 9 3 Q s @ I, @A P, Q x-SI0FT R e AT | T R,

PQ- nﬂa%ﬁwnﬁmﬂﬁ%ﬁmﬁﬁ—%ﬁ@&@amwwm

| 2 : : - 9'-3 2 )
©) T+ -;ﬁ (D) 5+5=1

| : X z :
A point P lies on a line through Q(1, -2, 3) and is parallel to the line 7= ‘E:g. If P lies

on the plane 2x + 3y — 4z + 22 = 0, then segment PQ cquals to

(A) A2 units | | (B) /32 units

(C) 4 units .o | (D) 5units

Q(l,f2,3)ﬁ“i‘7ﬂﬁf\31—4 S@mqwmﬁﬁ%ﬁﬁﬂﬁﬁp1

P, 2x+3y-4dz+22= 0 ST Bifi =, T PQ TEireie 2F
(a) R @) 2

(C) 493TF o (D) 593F

The foot of the perpendmular drawn from the pmnl ( 1, &, 4) on the linc joining the points
(0,—11,4) and (2, -3, 1) is

(A) (4,5,2) | ‘B) (-4.5,2)

(€) (4,-3,2) (D) 4,5,-2)

(0. —11, 4) 8 (2, =3, 1) Reqac TSR THEIGHIE B (1, 8. 4) QT SIS 0
R CaTh s

(A) (4,5,2) | . (B) (4.5,2)

(C) (4,-5,2) : | (D) 4,5,-2)

-
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13.  The approximate value of sin 31° is | 5 |
_(A) =05 | g Uy s By 206
ﬁ(C‘.) <05 ' | | (D). <0.4

 sin 31° -9 SR T

(A) >05 R B) >0
(€) <05 | _ (D) <0.4
i4. Let_fl(.i:)-'= e', H,(x) =¢ fﬂ.x?‘? B i e Br)= £ for all n > 1. The for any fixed n,
"-‘.d | - ) . "
ax ) 18 _
(A) () i g (B) £, f,_ ()
©) £@E 0.5 - D) Bt
G S TP 0 > 197 S £ () = e, fy(e) = el . L () = e | O RS n-
RS g ) 3
(A) £ . e A R AR G
©F St . LB e '
B -- ,... | ]-._‘.x-.'l
15. The domain of definition of f{x) =\ },? = I8
A (e U B FLIHUR ) U, -2)
O (e DUR) (D) [FL U2, =)

Her.e.'_(a& bj=i{x:a<x<hj & [a,_.b] =[x 1agx<h)

)= fz—_ﬁt -G JTRIF ST 35

(A) (oo, -1 U (2, 0) " - - (B) [LL 1w (2, 00) U (0, -2)

(©) (e DUEw) D LU
T4 (a,b)={x:a<x<bp&[ab]={x:a<x=<b} | B
B I L ' o R , -« ' PT.O.
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Also lf:t J{K} f'{(x) + k ' {x):. Then
(A) Jx)>O0Oforallx e [a. b]

(O
AT [a, b] — K SR [a. b] -0 SR@QISN 942k € R | 44 fa) =0 = fib)

QR I(x) = £(x) + k f(x) | CTTHQ
(A) P x € [a, b} =9I &) J(x) = ()
(B) 31Pe] x € |a, b] =499 T 1] J(x) < 0

(©)

(D),

Let f{x) = 3210728 + 5x% 21x%~ 3x2— 7. Then lim

(A)

(C')

(a, b) -9 3T J(x) =

does not exist

Y

(A) -47 SifEg (13
o |
© T

Let [ [a, b] 3 R be dll‘fumuablu on [a, b] & k € K. Let f{a) = 0 = f(b).

Jix) = 0 has at least one root in (a. b)

J(x) = 0-93 (a. b) ~(® See Qi A wMg

| T T 1) = 30— 78 + 5202213+ 32— 7 | P 1im

f1 —h) —f(1)
h® + 3h

fl1 ~ h) ~f(1)
h3 1 3h

' 50
(B) =W 7

i . 03
(D) = 3

J(x) <0'forall x € [a, b]
(D) J{x)=0 through (a, b)

Let f: .[*1 b] — R be such that f is differeﬁtiahle in (a, b), f is continuous at x=a & x=b
and moreover f(a) = 0 = f(b). Then

(A)
(B)
(C)
(D)

’r{a}

(A)
(B)

(©)
(D)

there exists at least one point ¢ 1n (a, b) such that f’(c) - f(c)
£'(x) = f(x) does not hold at any point in (a, b) '

at every point of (a, b), {(x) > f{x) -
at every point of (a, b}, {7(x) < f{x)

0= f(b) | T

(a, b)-(® SW® GH{b 777 c-q7 wiftng @iies T oF@ f"(c) =f(c) T

(a, b) 97 @ 0@ £ (x) = f(x) T Al

(a, b) 99 &S Rrre () > f{x) &3
(a, b) W7 e KA £(v) < f(x) T3

g

-

T

: [a. b] — R. 9% @ f, (a, b) (O TEIPOWALY | L, x=u @ x=b @ T@w @3g
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Let £: R — R be a twice continuously differentiable function such that

f(0)= (1) = £'(0) = 0. Then

(A) £7(0)=0 . (B) t”(c)=0forsomece R
(C) ifc#0,thenf”(©)#0 D) £ (x)>0forallx#0

T3 F: R > R - Sraaaeacly @ PTG TG €32 G @
fO)=f1)=f(0)=0 | CTF@ §

(A) £70)=0 ¥ - - B) R ce RSB {"(0)=0

(C) AMez0WSRF” () #0 (D) RETx#0-QTEA 7 () > 0T |

s 08 X - sinx - ; | ; ; S
If J & e [x — | :| dx-= ¢ ¥ f (x) + ¢, where c is constant of integration, then

cos’ x '
s L |
AA) SEEX—X , (B) X —secx
(C) tanx-—-x o (D) x—-tanx

it Je sirrr-[’l s "‘] dx = e3I05.f (x) + ¢ T, @A ¢ ST &F, O f(x) =

cos® x
(A) secx—x - (B) ‘x—sccx
(C) tanx-—x | " e DY rtank

It ff (x) sin.x cos x dx = log f (x) + ¢, Where_: ¢ is the constant of integration,

2(b? - a?%)
_ then f(x) = |
£r _

{Pf) (b? — a%)sin 2x | | (B) 5 em 2

ey 2 ' .

(©) (b2 — 2%)cos 2% i 7 R

Tfir jf{_x} sin x cos x dx = 3"("1;'5_—&3—)‘ log f (x) ~ ¢ 23, I ¢ ReT SHIPsT &P, O f(x) =

i | 2 : ) k . 2 .

AR BE Pz | (B)  2b sin 2x

s 2 _ - ' 2

{0 = Ul (D) 26 cos 2x

G % | . T

-

o
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23.

M = Jc;um
(A)

.
© 773

)53

The value of the mtegral o I

(&) Flog2014
(©) mlog2014

2014

- e

172014

(A) Tlog2014 -

. (C) wlog2014

- M-2018

w4
J S!: 1(:;])521(1.1( then the value nfM Nis |
0
3 o
(B) %
Yo B
(D) T+ 4
/4
- | ﬂ(nicf)?‘dxﬂ oG M — N-9F 71 7
0
el ﬂ:-
B) 7
: .
(D) e o
2014

* tan—l
tan this
1*’20[4
(B) 3 log2014
T
(D) 7 log2014
wm‘f‘l"}amﬂf@

(B) 3 log2014
4 =
(D) Elog 2014

10
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W '
l£1]; SHLxdELThen ‘
'l
1
(A) 5=zl
2
/3 .
g TT 1= f Slzxchlmw .
: | '
Tk
(A) 3211

s5r/2 o
: Lo etan (win x) o
The value of 1 = etan”!(sinx) 4 etan(cos x) X,
nil - _
(A) 1
(€C) e
53?2 ] -
f etan”™ (sin x) |
i J tan‘!tsiﬂ _.'L'] _|_ tﬂll- I"_CCIS ..‘.} dx—tﬂa— nﬂ Eé:[
€ e
n'2 |
(A) 1
H
i) 2
1

- (D) 151;345

.

(B) 4<1<230

(D) 1 jE_F:E NG

(B) 4<1<2430

18

(B) =

D) w2

B) =

; (D) ‘Tll',."z

-

T

P.T.O.
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The value of _ h

: ik 5 K 2 7L ;N |,
lim = {scc"—~+sec =+t SECT— |18

n— ool 4n. 4n 4n
.._ ¥ . E
(A)  log, 2 - | (B) 3
4 ;¥ : |
= D
(o) T D) e
i 3 , B AR 20T |,
lim -—{sec'—+sec"——+ ...... +sec”— | ~Q HI9 297
0 —3 o0 1l 4n 4n 4n
- : 2 b X -'I-E-
(A) log. 2 . | (B) 3
i . ' ' |
ey - . D &
(.C) - | o (LY €

The differential equation representing the family of curves 3o 2d(e + «J:l) where d 15 a
parameter, is of. | , |

(A) order?2 | (B) degree 2

(C) ° degree ’% (D) degree 4

CTAIE d 557 2657 GG IFEA- AR y2 = 2d(x +[d)-97 Spat 5P 23

(A) 2R | (B) 2 ure K#E

(C) 3 9rs [FE . (D) 441 <KFE

Let y(x) be a solution of (1 + x?) %f + 2xy — 4x2=0 and y(0) = 1. Then y(1) is equal to
' S
(A) B) 3

(€) D) -1

= |-

A 7 (1 +x2) %f_ b 2xy — 4@ = 0 FFACI y(x) G0 T R ¥(0) =1 1 SX y(1)
A |

o E
(&) B) 3

A= 2=

(©) (D) -1

12

-

T
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29.' .Thc law of motion of a body moving along a straig.hl line is x =% vi, x being its distance
ﬁ‘om a fixed point on the line at time t and v is .its velocity there. Then
(A) acceleratign f ;rari es dircetly with x
(B) acceleration [ varies inv'er;'ely' with x
(C) gccele_ra’tinn fis cﬁnst’anl

(D) - acceleration [ varies directly with t

ﬂﬁwwweﬂ‘wsgﬁ.r=%x-rﬂwwnlvﬁﬂ%@ﬁméxia
AR TSoifiw @ﬁﬁﬁ@ﬁﬂim@ﬂam | GTCHE |

(A) T -5 A ST ST | .

(B) Wl f, x-aaﬁﬁﬁﬁﬁ mwl
© s

(D) T £, -9 S0 STHETSR I |

.30' Number of common tangents ﬁfy = _1_,2 and y = .—_:\'3 +d4x—41s
(A) .I | | (B) 2
(Cy 3 | : (D) 4
yzxz 3 }'=—x? ~4x—4 -Q?J'W‘TWT’IE?HT
(A 1 . " (B) 2

©s3s (D) 4

B | - 13 - P.T.O.

-
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Gilwn that n numbers of A.Ms are inserted between two sets-of numbers a, 2b and 2a, b
where ;1,.13 € R. Suppose further that the m™ means between these scts of numbers are
same, the;n the ratio a : b equals '

(A) n—-m+1:m - (B) n-m+1:n

() nin-m+1 ., R’ (D) m:n-m+ 1

32.

33,

8, 2b 3R 2a, b AFWETR AE 0 FRAP SWST T TGS T LA WA a, be R |
T 39 & % AR NP m S PR =i M0 | GRS G a:bTd
(A) n-m+1:m . - (B) n—-m+1:n

(C) nin-m+1 | > (D) m:n-m+]

Hx+ logm(i + 2% ="x l'ng'm.S + log,, 6 then the value of x is .
o 1
(A) 3 - 1By 5
2

€ 1 | (D)

N G . 1
(C) 1 ' A (D) 2
. o 10
If Z, = sin 7 —icosT7 then et R
. r=1{]

(A) ~ . ' (B) 0
© i | | (D)~ i
10

Zr=sin21_T—icn% e Y L=

(B =l- . (B) 0

© i - .. D) =
14
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Zy Zy "
If 7, and 7 be two non zero complex numbers such that ;‘l +"£‘ = 1, then the origin and
| 2l = - -
the points represented by zl and z2 | |
(A) " lie on a straight line _ o L (B} form a right ang,lcd tnanble
(C) form an equilateral triangle ~ =~ (D) form an isosceles tnanglf.,

Zy

3, 8 2; 7% oy sifbe @l @ m%""z_{ = .;_ I-Gﬂmaﬁﬁlﬁtﬂﬁ?@ z, 3 2,-9q
(A) G2 AR AP -~ (B) R @afG e fags siow saw

(@) g aofmrm fags T TR (D) R il R firgt st e

'If b,b, = 2(¢; + Lz) and by, by, ¢}, ¢, are all real numbers, ther at least on¢ ﬁf the

equations x¢ + b T+{.»| ~Uandx2+b2.ﬁ cz“*{]has

(A) real roots
(B} purely imaginary roots
(C) routs of the turm a+ib(a,be ]F' ab#0)

- (D) rational muts

™ hb, = 2 +gz}-§zr B} bay By, czwcaiwmﬁr Wﬁﬁw
X4bxtc, =082 +h,1+c:2—0l£1?§‘3ﬂ%“"iﬂzﬁ%ﬁ

L (A) ISR IS FE

(B) ?I@Tﬂ%aimﬁﬁ%mﬁa |
(C) a+ib(a,be R, abw0) SRR T I
(D) w%’t@w[

. The number of selection of n objects from 2n objects of which n are identical and the rest ™

are different is |
) & i, B 2+

({0 -2 . . Theg D) 201+1
'mmzﬁa@anwwwiwamﬁhwﬁﬁw|naﬂww
%ﬁw‘@‘mmwm |

{A) 2" : A (B) 20

© = . D) 20141

15 . '- o ETO,

-

T
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lf(’? ‘1 < n), then “C + 2.0 +"Cr|715 equal to

(&) 2.°C_.

{C) nf?(‘: o

[:B) ; nHCr—H

(D) 'h+lcr.

M (2 < r < ). T, BAC, +2.7C,,, +"C,,, G AT

&) 2.°C.

(C) "™Cp

The number (101)190 —1 is divisible by

(A) 10

© 10°

(101)100 -1 521G Feea S A Relsy (=

(A). 10%

(C) 10°

(B) ™Gy
(D) "IC,
(B) 106
(D) 10
(B) 10°
(D} 10'?

If n is even posﬂne integer, then the condition that the greatest term 1n the expanmun of

(1+ 1]“ may .:1130 have the greatest: m&fﬁmmt 15

-1 n+2 o N e O]
(W) Trz<r<Ty B TPy
n+1  n+2 _ n+2 n+l
(€} q+2°%%a+1 ) D) T53°¥“n+2

o R n+?2 | n n+4 .,
WA} G 3 ST, - (B) n+ T n
n+ | n+2 _ ox BED ot
€ a2 ¥ n+1 | _ (D) a3+ 35¥ n+2
16
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40,

41.

42,

179 _ b 0P 5
It 2 1 -3 |=A,Then| -7 -1 25 |18
3 4 1 J =21 -3 -15 |
(A) A% (B) A?-A+1,

(C) A?-3A+1, (D)} 3AZ+5A -4l

(4 denotes the det of the identity matrix of order 3)

: -1 70| 13 —11 5
“'z]ﬁA= 2.1 3 |sg,e@| -7 -1 25 - QI TH3E
3.4 1| - 21 =8 15| -
(A) A? (B) A*-A~I,
(C) AZ-3A+I, (D) 3A%+5A-4],
(I, 91 3 FCR BIGEE s |
' g 4 =
1 2 3

If a = (cos 27 + i sin 2rm)!/®, then the value of | 3, 3, '3, |1S

% 8 6
A . - (B) -1
) 0O (D) 2
a -a a
_ | 23
Hf':(_ar=(§n_s 2rr|:+i_s_'.in _Em)"'g’-iﬂ,w 34' 35 af, -G JI9 3F
' a. a’a
| 7 8 9
(A) 1 | _ (B) -1
<y a9 . D) 2
R x n(ntl) T .
IfS =| 6r°~1 y n?2n+3) |, thenthe value of ¥y g is independent of
| 43-2nr z  nd(ntl) £ r=1 g o
(A) xonly . (B) y only
(C) nonly (D) x,y,zandn
2r x nm+l) . ;
s, = 62-1 y n(20+3) |sg, @@ ¥ S
- 43 -2nr z  ndn+l) | =
(A) ©PIE x s ~ (B) ©Y§ITy RCrF
(C) ©Ya n Faeors (D) ‘x,y,28n fF@ems

17
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1 M-2018
43. If the following three linear equations have a nnn;triv_ial solution, then

x+4ay+az=0

" x+3by+bz=0
_ x+2cy+f-.:zj=0' |
(&) abcarein AP, 3 (B) ab,careinGP.
(C) a-b EareinHP (D) a+b+ec=0

Hﬁﬁmﬁ%@ﬂmﬁwawww e

..II+4H}’+EIZ 0
J;'_-I-Shy+b2=0
x+2L‘-jf"lf“l:Z_=@ .
(A) a,b, c BT S5iore FE
(B) a, b, c Qe 2oifsre v
(©) a,b,c%ﬁ@ﬁﬁp@w

(D) a+b+c=0%T

44. On R, a relation p is déﬁnéd by xpy if and only if x— y is zero or irrational. Then

(A) pis equivalence relation

‘@ g
(B} p is reflexive but neither S}mhjeu*ic nor transitive
(C) pisreflexive & sy:rnmen'ic but not transitive
(D) = pis symmetric'& transitive but not reflexive _
GG R-9 tﬂaﬁi‘ﬁ%p SRGIE TR S caupy‘otw:rf% Q3L (PIEHIA M x — y
A1 ST R | CTORCE “
(A) p WW | -
(B) p wwﬁ*apaﬁnw SEFHAN 77
(©) p P S oot R p srcamyiier
(D) p memﬁﬂ%ﬁﬁ p T 7 | |
B | % | 18
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45. On the set R of real numbers, the relation p 1s defined by xpy, (x, v) € K.
(A) if r—y| <2 then p is reflexive but neither symmetric nor transitive. .
(B) 1fx—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,

1T LY OT6 R-9 p 936 5797 @b swewifie 33157, xpy, (, y)e R
(A)* MW |x—y| <2 W O@, p W 58 dAfom 3t et 77

(B) WMx-y<2WGSE, p P 3 Ao o5 sieanaiia 73

(©) I |x| > y ¥ SR, p PN QI FLFTTe [P Afoom 73

(D) x> |y| T S@, p ATFHTN (P8 Fo7 7 Afeom ay

46. Iff: R — R be defined by fix) =" and g : R — R be dcfined by g(x) = x. The mapping
- gof:R — Rbedefined by (gof) (x) =g[f(x)] Vxe R, Then

(A) gofis bijective but fis not injective
(B) go fisinjective and g is injective
(C) gofisinjective but g is not bijective

(D) gofissurjective and g is surjective

f: R — R 9NSNT SREBMG MR @ fix) = ' 8 g: K — R QTSI Fo @ g(x) = 22|
Bat gof: R — R QIS SREIS S0 @ (g o ) (x) = g[f (x)] 30T x € R,-Gq S |
s _ ;

(A) go f T Tt e £ Qtes fbast a7

(B) gaﬁfﬂ?@ﬁqlﬂﬁ?glﬂmw

(C) gofQldd b9 [F8 g o GoAfafoae 77

(D) g o fToRDBAT 92 g Toifdfoas

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

STG QIR (XG TR T 0.9 1 OF @ 26T S GFT AHTSRT (unbiased)
TEIP FHATF TOIF e FACS [ ©F A 56

(A) 3 | (B) 4
(L) 5 : | (D) 6 .
B : 19 | P.T.O.
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48.

49,

M-2018

A student appearé for tests 1, Il and Ill. The student is successful if he passes in tests 1, I
orl, I[] The probabilities of the student passing in tests I, Il and III are respectively p, q

1
and . If the probability of the student to be successﬂll is 5. Then

(4a) pl+g=1 . () ql+p)=1

! ' o W
(C) pq=1 , (D) st a1

GF TGHT F16AT AT 1, lmmﬁmmﬁﬁﬁi’mwmﬂ%m 11 ST ST 1,
IllﬂmwiﬂiLmaum%mﬂmﬁwmwiﬁwmp,qﬁgmﬁ

' (A) p(l+q)=1 _ B) q(l+p) =1
. : T S ;
(€) pq=1 S i, BY T g

[f'sin 60 + sin 49 + sin 20 = 0, then general value of @ is

T [
(A). n4,nn:ﬂ:3 | - '14.,nn:16

| | _ .
€); T 2n +3 (D) 3, 20m 5

(n is integer) |
A% sin 60 + sin 40 + sin 26 = 0 T, BT 0'F ST HHY Ze1

nm [ . Y (1 i

A) 7 n:lt i 3 (B) Znm*y
@ LhE k (D) 7 20m £
© (bR |

.] | L8 y
v FOZA< %:' then tan™ (2 tan QAJ +tan~! (cot A) + tan~! (cot? A) is equal to

® 3 ‘®) 1 © 0 0 i3

0<A f-t"’-ic?f tan" (] tan2AJ+tan" (cnt A) + tan~! (cot® A) 97 T

@y TEew g e T ) g
20

T
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Category — I (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.

QT B e | T Sww e 2 T AR | G Bed et S1ar @ @1 i e e

51.

52,

53.

1, 7 6T AT |

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

5
and x, =75
(A) are parallel to each other (B) are pair wise perpe:ndicular
(C) are concurrent (D) are not concurrent

1 _ 5 .
@A y =32 —x + 1-98 @5 FEe §ix, =0, x5, =1, 3,=5, o1 frqafis s
ST ay

(A) FIET TS (B) &R yoier Qi SIPIET O o7y
(C) T - (D) i 7 |
The equatiuﬁ slogx=3-x |
(A) hasnorootin(l,3) | - (B) has cxactly one root in (1. 3)
(C) xlogx-{(3—x)>0in[l,3] (D) xlogx- (3-x)<0in[l,3]
x log x =3 — x NPACIK | |
A) (L) CEATSTER (B) (1,3)-CS P03 ST BIMZ
. (© [1,3)Sxlogx—(3-x)>0 (D) [1,3]-Sxlog r—{3-x)1<0
Consider the parabola y> = 4.1' Let P and Q be points on the parabola where P (4, -4) &

Q(9,6). Let Rbca pmnt on the arc of the parabola between P & Q. Then the area of
APQR is largest when

(A) ZPOR = 90° .. (B) R@.%

© g ® r(1.4

i y2 = 4x-f67 BotR P (4, -4) 8 Q (9, 6) 76 R | HC 9 SRFLSA BoIH, P8 Q-

TS TR R GlG R | WMQR-@EWWW

(A) ZPQR =90° | (B) R4, 4)

©fp) . . O R(L:ﬂ
1 . 21 P.T.O.

-

T

collegedunia:s

India’s largest Student Review Platform



5.

55,

M-2018

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 |

]
(A) 3 . (B) %
3 1
(€ 5 (D) T7

éoﬁwaﬁnﬁm@rmmwﬁﬂ_mmﬁﬁa%ﬁﬁﬁmﬂzﬁmﬁm

iz e | 0% -3 A AR T4 reHist (@ 12 6 iR 4R IR A 5 e

8- 6
(A) "3 (B) 3
3 ' 17
< 5 @) =

For 0 < p < 1 and for any positive a, b; let I(p) = (a+Db)P, J(p) = al + bP, then

(A) 1(p)=J(p)

(B) I(@=Im

© 1@<In0.5)&1E>1@in| 2]

]

(D) 1(p)<I(p)in E—; e-?] & 1 (p) <1(p) in [0, 5]

0<p< 1932 @ @ 4TIP AP a. b-9F S N F7 I(p) = (a + b)? @2 J(p) = aP + bD,
IO | -

(A) 1(p)>1J(p)
(B) 1(p)<J(p)

© 0.5 10)<1 @) e [gm] 1)1 ()

(D) Bw] @ 1(p) <J (p) 43R[0, 51-8 1 (p) < 1 (p)

22
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Letor=1 + g ﬁ, B = ?_— ff —k and f = i+ ? Kk be three vectors. A vector 3, in the
%x

plane of o and ﬁ, whose projection on -*? is-ﬁ , is given by

£ iy g *'.". " 2x
(A) -1-3;-3k : (By "1i-3;3-3k
. ' .
(£} =i+3]+3k : : (D) 1+3j-3k

—_ 8 ; P :
I o =1+)+k B=i-7-k ¥=-1+]-kfoaf to¥a | o © B-97 o wrfo

QG (S84 5, AR SHCFA ¢ -tﬁﬁ%ﬂ’f% EEu

(B3 =7-35=3k By T—37 -3k

Let o, B, :}7 be three unit vectors such that '&B = EET‘F = () and the angle between B and ? |

is 30°. Then o is

A 2Bxm (B) -2(B x7)

(© 2B x7) (D) Bx7)

YA @, B, 7 oAl 9 o379 @ o.f = oy = 0 932 B 3 Y -49 WUFE @I

30°| 0N o 5@
(A) 2@ x7) B) -2Fx7)

©) £2Bx7Y) - (@) Bx7)

23 | P.T.O.
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Let z; and z, be complex numbers such that z; # z, and |z|| — |22|. If Re(z)) > 0 and

2, +2,-
Im(z,) < 0, then Z, ~ 2, 18
(A) One i  (B). real and positive
(C) real and negaﬁvg : (D) purely imaginary

AT 9 2, 8 2, 0 SO AT AT @ 2 %2, 8|z, =21

: T
T Re(z,) > 08 Im(z,) < 0 B ©R z:_zj _
(A 9F (B) 3BT 3 4T
(C) DI ST (D) el e

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) 285x16
206 *igeig el edfid sWiE QA SR A 9T S @R @A 361 @ s

SRR T TN T | G (AR (GTR R

60,

(A) 284 =17 - - (B) 285x17

(C) 284x16 | (D) 285x16
T . R
cos—  sin—
The least positive integer n such that 41[ ‘:t is an identity matrix of order 2 is
| ' —sin— cos— |
(A) 4 (B) 8 . © 1 (D) 16

n-QF T FAH LTS RN AT Ty

£ AR
c:_msE sinE : :
;:}E (b 2 YT 9FW TG T3, O &
—sin— cos— - ' i,
(A) 4 (B) 8§ iy g D) 16

24
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62.

63.
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Let p be a rel at_ipn defined on ¥, the set of natural numbers. as

0= {(xy)e NxXN:2c+y=41} Then |

(A) p is an equivalence relation (B p is only reflexive relation
(C)' . pis only symmetric relation g (D) pisnot transitive

TR FSYF ET6 M-« 5% p S SIS Y :
p={x,y)e NxN:2x+y=41}

CIeH
(A) pINEETSI R (B) p B4R W >Fa%
(C)  p BYE e T (D) pOREHITHR AT

(1+ x).“ (2 +x)b 1 _
If the polynomial f{x) = I (1 +x)4 (24 %) |, then the constant tcrm of f(x) is -
¥ e @+xp .1 (1+xp

(A) 2-32°+2" | @y 2:32°+2" ¢

0 2988 oy 2-82"-2"
[4 and b arc positive integers]
| (1+x0 2+xb 1 .
TmgemE =] | (1+x° Q+x° |5, SR fx)-93 & 2Mi0 33
Q+xp 1 (1+x)0
Ay 2327+ | B) 2+32°+2"
[0y " 2320 =™ i g2
[a 3 b &SR 572401

A line Lut:c the x-axis at A (5, 0) and the y-axis at B(0, —3). A variable line PQ is 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 is

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

(©) xX+y*+5x-3y=0 L (D) B2+y-5x-3y=0

GG FREEU x-SPHE A, 0) Reqre @3 y-ors B0, -3) Reqre an #@ | 95
#{fZeael 41 35 PQ, A AB-GF Tl 771, tﬂ%xWP%ﬂGGy—WQﬁT
@ FE | A AQ @ BP, R-Reqre fifere 21, O R-93 FERAN T3
(A) xX2+y?*-5x+3y=0 (B) x*+vy>+5x13y=0
(©) F+y+5x-3y=0 S8 (D) BPyP—5x-3y=0

' g8 e P.T.O.
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64, LetA be the centre uftht: circlex? +y*—2x -4y —-20=0.Let B (1, 7) and D(4, '?) be
- ‘'two points en the circle such that tangents at B and D meet at C. The area of the

quadrllateral ABCD is -
- (A) 150 sq. units ' : (B) 50 sq. units
~AC) 75 $q. units ; p , (D) 70sq. unifs

A2 +y2 25 —dy-20= owwﬁmwwa(l 7), D, —2)@@:5?%91%55%
R @ @ B @ D e wifis =orfema ¢ Re @ 90 | 5ggs ABCD-9 o

E‘ s
(A) 1503f9zT < (B) 503f 9%
(C) 753 9T P (D) 7035f @33

r ' . ' o
~2 sin x ifx < —.'f

65. 'I-,etf(:c)='< Asinx+B ,-'if—.g-{x.{%. Then

N

| cosx, ifx>

(A) fis discontinuous for all A and B
(B) fiscontinuous forall A=-1andB=1
© f i.s continuous forallA=1and B=-

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

o
=2 s8inx, ﬂﬁxﬂ—%’iﬁ

N 4 f{x) =9 Asinx+B, z]f%ﬂ-:xv: =% | CTOFE

| cosx, ﬂﬁ'x?.i’-iﬂ

(A) T A, B-43 ) { SPISS

B) A=-1 B = 143 B 155

(C) A=1,B=-193 S {I@

D) A, B~ ST TSI, S £765
o 1 - 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.

a3 31 G e 31T | 3 b 15 T fireer 2 1 A | 1 ot T B A U
@32 31T TR 13 B A T IR AT 2 x @ b 10 Bwa crawt 2w o =t
+ ST @ 0 Owd S1fde wig At | 7 @I ot Bww oredn 21 1 WIilie Bewa
mqmwwwwwmmm rﬁammwmm
A, TR S 78R AN |

n : ;o
66. Letf(x)= cos[ﬂ, x # 0 then assuming k as an integer,

. = <4
(A) f{x) increases in the interval (71{ 1" 21:]

(B) f{(x) decreases in the interval (21{ T ]

(C) f{x) decreases in the interval [ K+ 1]

(D) f(x) increases in the interval [Zk 770k + ]

EAT I f{x) = w{ﬂa#ﬂ(ﬁt‘ﬂi_k{‘fwm.

3

i % 1)
(B) SR (57 » 3k ) T fix) 0PI

(1

e I |
(C) SrEdle 2k +2° 2k + 1) 0 f(x) FIZPHIN

N

B 27 P.T.O.
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3 .t

. Consider thé function y = log, (.1: + ‘\/_.1*2 + l), a>0,a#1. The inverse of the function

(A) does not exist ' ' . (B) isx= lmg’g”iJI (y-+ *Jyz + l)ﬁ
s -' - I
(C) 1sx=sinh(y/n a) | (D) isx=cosh (— y in '5)

y=log, (_a+‘\fr- ) afﬂ ailwwww

L Eﬂﬁiﬁﬁa S x_=lﬁguu(}"+‘ Jy 1)
(C) .\'zsmh{yfn a) (D) x=;ush(—.yfnﬂ
o
Let 1= [ 52 4 Then
0
ol L | oy 1 1
(A) _5_{:[{5 ; (B) -3<I<3
| 3 3
Fosn
. Sienl
.ntﬂasﬁhj‘;fsfdxlw
| 0
1<t - ' %
Sl s T R o e
| ' - g 10 G
{C) ~1<1%1 - D) =5<lsy

A particle is in motion along a curve 12y = x*. The rate of change of 11s ordinate excecds -
that of abscissa in

(A) 2<x<2 _ -~ (B) x=%2.

(C) x<=12 : - “ + (D) x>2

ﬁﬁa@wwuy— JWWWIWWWWMW
 RRSTR T AN TATE

(A “Z4x<l g F 5 (B) x=%2
(@) x<-2 | (D) x>2

-
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7.

72.

The area of the regmn lmng above x-axis, and included between the circle 3% | }2 =2ax
& the parabola y* =ax, a> 0 is |
' ' o : 2
(A) 8ma’ (B) a? E - 3’]
l6ma® ' .

o g N © nF+3a2)

X-SICHF BT @ 22 + y° = 2ax 3 SRFE y? = av, a > 0-97 R T SBEW GFae]
2

§-
(A) 8ma B) a2 [: 3]
161a’ ‘ . 27

Gy —g - ©) T [ =L, 3a-]

If the equation x2 2 ¢ex + d = 0 has roots equal to the fourth powers of the roots of v* + ax
+ b = 0, where a? > 4b, then the roots of x* — 4bx + 2b? — ¢ = 0 will be

(A) bothreal (B) bbth negative

.(CJ both lm.sitive - | | (D) one positive and one negative

32 - ex + d = 0 FIACER AT, 12 + ax + b = 0 FNICR ISTERE GG T A
I a2 > 4b, GO 22 — 4bx + 2b% — ¢ = 0 FPACR Fosfr 3=

(A) TOEZIT | (B) TowmZANTT

(C) TORI IS . (O a3f e s ual g

On the occasion of Dipawali festival each student of a class sends greeting cards to

- others. If there are 20 students in the ciaés, the number of cards sends by students is

(a) ¢, B ', - (©) 2x e, (D) 2x2P,
W%&w@ﬁwmﬁ WWWW@WWW | afi
@IS 20 T I AF, S (2Afis PG et

(rﬂt) Z{ICE I:B]' 'Z{]']jl (C) 7 X ZHCE . (D) 2w 2"])2

e P.T.O.
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74.

5
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I a third order matrix A, a;; denotes the element in the i-th row and j-th column.
lf.ﬂij = fori=]
=1 fori>j
=—1 fori<j
Then the matrix is
(A) skew symmetric - (B) symmetric
(C)  not invertible - (D) non-singular
Gl @ T A-CS i-©9 A1 3 j-5F BT A a, G
T a;; =0 fori = |
=1 fori>j
" =—l1fori<]
wiee WiGss ..
(A) f4-afeem (B) afeom
©) FfewfGaer (D) o-RfFE wifgs
The area of the triangle formed by the intersection of a linc parallel to x-axis and passing
thruu_gh P(h, k), with the lines y =x and x + y = 2 is h%. The locus of the point P is
(A) x=y-1 ¢ e i e M L e () . x==(1+%)
P(h, k) REp11aT, x-S SIS SR QR y = x 8 x + y = 2 T AGH 2l sivw
- fagrew ovazer h? | P Reqg oo s
(A)  x=y-1 B r=-fy=1) (O x=l+y .. (@) x=-[l+3)
A hyperbola, having the transverse axis of lcngth 2 sin 6 is confocal with the ellipse
3x% + 4y* = 12. Tts equation is |
(A) x*sin®0—y? cos?0 = | (B) x?cosec?0—y’sec’0=1
(C) (x*+~y¥) sin?9=1+y? (D) 2 cosec? =212+ y? + sin’f
Q{0 AT S STHF df 2 sin B | ST 302 + 4y2 = 12 RIS IS | 3519
(A)  x?sin%0—y? cos?0 = 1 (B) 22 cosec?® - y2 sec?0 = |
(C) (F+yH)sin®o=1+y?. (D) x?cosec’®=x*+y? +sin’0
30
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SPACE FOR ROUGH WORK
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~ Subject : MATHEMATICS

R TR g 00 iR 774 1500

_ _ i %

NS S |

5. @8 ameid Roafs eIaRT SRTSTEe ad witg @3 2ol sew R e/ Ter
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