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INSTRUCTIONS i W

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

Category-1 : Camry 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.

Category-1{ : 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.

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.

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

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

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

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

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

The OMR is liable to become invalid if-there is any mistake in filling the correct bubbles for
question booklet number/roil 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 or it or any damage to it. The consequence of such
invalidation due te incorrect marking or careless handling by the candidate will be sole
responsibility of candidate.

Candidates are not allowed to carry any writfen or printed material, calculator, pen, docu-
pen, log table, wristwatch, any communication device like mobile phones etc. inside the
examination hall. Aay candidate found with such items will be reported against & his/her
candidature will be summarily cancelled.

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

Hand over the OMR to the invigilator before leaving the Examination Hall.
This paper contains questions in both English and Bengali. Necessary care and precaution

between the two versions, the information provided in the English version will stand and will

be treated as final. .

w-201o | [NININMIINNN Ad24




M-2019

MATHEMATICS
Category — | (Q 1to Q50)

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

wﬁ%%|%€mﬁmlmm:w€mﬁmwwmwmﬂ¢@w
Tt v e 3t g |

1. Let A and B be two Square matrices of order 3 and AB = O3, where 03 denotes the nulj
matrix of order 3, Then,
(A) mustbe A= 0;,B=0, (B) ifA+# O;, must be B # O,
(©) ifA=0; mustbe B#0, . (D) maybeAy 05, B+#0,
T I A8 B, 3 TET (order) %6 afufie «we AB=0; WY 0;, 3 Trag
oG e w@ vies
(A) RMTA=0,,B=0,3Q (B) ‘IﬁA#Oyﬂ'@@WB#%W
(©) IMA=0,7q oE SR B#0, TW@ (D) S MAA#0,, B0, ‘

2. LetPand Tbe the subsets of X—Y plane defined by
P={(x=Y):x>0,y>0andx2+y2= 1}
T={'(xa}’)ix>0,y>0andx8+y8< 1}

ThenP A Tis
(A) the void set @ (B) P
© T (D) p-1C

A I X-Y o1 7 oem p w T eI siewre iy
P={(x,y):x>0,y>0andx2+y2=I}
T={(x,y):x>0,y>0andx3+y8<1}

U®E P NT TX@
(A) T =@ (B) P
(&) (D) Pp-TC
3. Letf:R—>Rbe defined by f(x) =J‘2—I_+£.;2‘ for all x € R. Then
(A) fisone—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
2
TR RO BT R Wy JORTES ixz ik e
(A4) f AU=T g oRfSa Wy (B) f &fifsa fog wtwe =y
(©) f Tofifoaa 8 Graes D) f aFF-s 77, SaRfBaee 7y

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

(A) p is reflexive only

(B) p is equivalence relation

{(C) pisreflexive and transitive but not symmetric

(D) pisreflexive and symmetric but not transitive

R -4 F°9F apb qSII RWIMAS WME T4 apb¥W @R @< WA W 1+ab > 0 2T
[l

(A) p O W R (B) p IAPTE! ARE

(C) pFN 8 REPAMA g dfosmm 711 (D) p 7 8 AT g FAcwFa e T

A problem in mathematics is given to 4 students whose chances of soiving individually are

111
2.3 gandz 5 The probability that the problem will be solved at least by one student is

ﬁﬁcwwf%w4@ﬁwwmwmww|@aﬁawwmw
P11

ﬁz,gd—fm\5| & El TFo: GIEGA AW AAGT FAC AN ©F FSR/A TA

(A) (B)

(D

hih W
Bl Ll

(<)

1f X is a random variable such that ¢(X) = 2.6. then o(l — 4X)} is equal to,
@3B PR B X 9F T o(X) = 2.6 T ofl —4X) -99 T TR
(A) 7.8 By -10.4

(C) 13 (D) 10.4

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

I esiny_ S g = 0T, O x - IV ANGAT AN T
(A 0 B) I

) 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

a3l fageEs @M 2:3:7 S e @k fugee AfRgrer aEd =@ 10om.
freulte Faow Agq 9 A

(A) 2cm (B) 5cm

(C) 7cm (D) 10cm
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A variable line passes through a fixed point (x;, yt) & 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)

a3l TN AR PR R (x.y,) O g% wwmE A ¢ B fewe @
LA SITSER OAPB T3 331 1707 P-4 FERAY XF (O: MR o)

. l‘] y]
(A -y =4(-x) By 7+~
2 2
C) P+yl=x2+y? D) T5+35=1
€y x*+y Xy Y, (D) 21.12 },12

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

~ —

(A) Y3+ 2+343=0 (B) y—r\f&+2+3\ﬁ=0
(€) y-n\3-2-2f3=0 @ 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,
AF0 S WA FRE R (o, B) Y W R e @ e $ew
SIFS THENE AMRE FERAY @

(A) x*+y?—oax—By=0 (B) x?-y?+2ax+2py=0
(©) ox+ Byt \[(e?+p2) =0 (D) 3+ p=!

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

2ax + day +¢ = 0 GR Tbx + 3by - d =0 FFIIAIR @ORHH vod M7 wEFE G
TET TS ANIAS, TWRIA a, b, c 8 d S7 WL | TIHE ad : be &4
(A) 2:3 (B) 2:1

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

3 FeriE g5 B Y A, @ TR 8 x> ) A e
A 9o oy AW 2

(A) (-plP=day (B) (r—q)P=4py

©) G-pP=dax (D) (y-q?=4px

1 +/3
If PO, 0), Q(1, 0) and R (*2*, )25) are three given points, then the centre of the circle for
which the lines PQ, QR and RP are the tangents is
1 _
P(0, 0), Q(1, 0) 8 R(gﬁgjem foif 31 wmenal@y PQ, QR 8 RP ¥ Jrev oAl
=i, B e " 2

@ @3 ® (%)

11 | 1 -1

© (2’2 3] ®) (2’\/3]
y2 |
For the hyperbola —35 - — -5~ =1, which of the following remains fixed when «
cos‘ o sin“a

varies ?
(A) directrnix _ (B) vertices
(C) foci (D) eccentricity

2 2
Y 25—~ =S —= 1-47 TF o e e Faffoefn @b w--fiss
UII 7
(A) fuaE (B) R
(C) +feax (D) SeEwe

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 elhpse is

a3l Beigrew AT S ¢ T w BACHY AR B | ¥ STB 93 e
&vﬁww@@ﬁqm%‘awww |
@ 3 ® 3
© 3 ®) 3
6
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The equation of the directrices of the hyperbola 3xZ — 3y2 —18x+12y+2=01s

3x2 - 3y2 — 18x + 12y +2 = 0 ISR NITFGRE ANFAA TR

(4) x=3i‘\/%3‘ (®) x=3i'\/%
© x=617\/5 ® =615

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

322+ dy? = 48 TRTTT ARSTET S9N W AR T P P a7 SEFRE-LEA T

T In

@A) 3 ® 7
' 2

© 3 ® 5

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 5 2_ =gis

x—2_x+1 z

o=ty = 7 TR AR SR (1, 2, -3), (-1, -2,1) Repnm e oW
G wiGeyy e Sie == '

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

C) (-2,0,-3) D) 1,-2,-3)

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

(1,2,3) 8 (3, 4, 5) FFRaiill @i AR THEe 3@ W oFEE wHeRd
‘Q"a f

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

C) x+y+z=9 D x+y-2z+9=0

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

LT n - o0, O n-0e IR oW IJgorea ofels s S 3@

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

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

1+logx
WA TR A 9 T f) > 0 R A 87 T £(x) -99 SOG WE | A

f, SCHFT h-97 RS WrFE T 9 ()= 7Y O@ {'(x) TR

1 +logx
(A) 1 +log (f(x)) (B) 1+ f(x)
() 1 ~log(f(x)) (D) log f(x)

Consider the function f(x) = cos x2. Then

(A) fis of period 2n (B) fis of period \[2n
(C) {fis not periodic (D) fisofperiodn
f(x) = cos 2EprEel AR 39 IR,

(A) f-93 1999 2n (B) f-9% *HEgs\2n
(C) f gy AT W (D) f-93 “HAFe 1
:-l—ilgi‘l+ (er + x)“x

(A) Does not exist finitely (B) isl

(C) ise? D) is2
Jpeor

(A) -9 SRg 7R (B) -«F WH 1

(C) -4 T &2 (D) -99 =W 2

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

(A) fx)>Oforallx>0 (B) fix)<Oforallx>0

{C) no sign of f(x) can be ascertained (D) fix)is a constant function
™S AE T f(x) G G SPES, F/(x) > £ (x) 9R {(0)=0 TICFE
(A) T x> 0-9F T fx)>0 (B) A x> 0-9% T fx) <0
(©) fx)-93 W o 30 73 T D) flx) 93 75 WAFF
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Let £:[1, 3] = R be a continuous function that is differentiable in(1,3)an
F'G)=|f ()P +4 forall x €(1, 3). Then,
(A) f3)-f(1)=5istrue (B) f{3)-f(1)=5is false
(C) f3)-1(1)=7is false D) f3)-fih<o only at one point of (1, 3)

WA L[], 3] o RS ST @ (1. 3) ST SRETTCAN e 57 x (1, 3) - w7

A £ =] f(x) 2+ 4 TIU#,

(A) f(3)-f(1)=5 o1 ™

B) f3)-1f(1)=5 AT 7@ 7

©) f3)-K1)=7 A 5@ =

D) (1.3)-9 g @3 Fqe f3)-f()<0zE™

Im " inx) nso0

¥—30+

(A) does not exist (B) existsand is zero

(C) existsandis | (D) exists and is e

xﬂ%ﬂ G"Inx),n>0

(A) -@7 wRg =2 (B) R wMw <@ W =y
(C) Ry wi® 9= w9 i (D) wRT WE @3 TF !

If,[ cos x log | tan e dx = sin x log | tan z + £ (x) then f(x) is equal to. (assuming ¢ is a
2 2 9

arbitrary real constant)
j cos x log (tan I) dx = sin x log (tan %) + 1) X, f(x) Q7 T] R, (AIA ¢ s

2
PR I 477 )
(A) ¢ B) c-x
(€) c+x D) 2x+c¢
y =/ cos {2 tan~t - / 11 Ii }dx is an equation of a family of
(A) straight lines (B) circles
(C) ellipses (D) parabolas
y=.[cos{2 tan~! ~\ /;;i}dxﬁﬁwqﬁ e I a3
(A) W s B) IT ffwm
(C) RE s (D) wftgw sffyarg

9 P.T.0.
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/4
The value of the integration J. [?\.[ sinx |+

—m/4
is independent of A only
is independent of y only

(A)
(©)

/4

1 +cosx

[ Sin x
1+cosx

+w{]dx

(B)

T f (:q sinx;+—5ﬂ5—+y)dx.fﬁ‘a T

L
(A) OYUIT A-9GR FEACE G
(C) S y-aF ACEF FIT

a a

(B) YN p-gF ACICF FEN
(D) A, p8y-937 Bom fFSalw

| . .
The value of lim "[J. esin?t gt J. esin’t dtj’ is equal to
_ x—0X

¥ x+y

-0 X
y xty

a a
lim 'l{f esin’t dt—f gsin®t dtji ~OF W9 2

esin2 ¥

(A)
(%) elsinyl

Iff 22" 2¢dr=A22 + ¢, then A=

27 2 dr=A22 +¢, T, TRA=

1
log 2

(A)

(€) (log2)?

52015

1
The value of the integral f { m +
"y

1
2015

1
J’ {f:l"l(Jn:2+c4::osx)-|-e“'}dx‘ﬂ?r R

(A) 0

(C) 2e!

10

elsiny

(B)
(D)

acosect y

(B) log2

1
(D) (log 2)2

;r} dx is equal to

(B) 1-¢!
(D) 2(1-e™)

is independent of p only
(D) depends on A, pand y
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.fﬂ“w; {1+ \/H;_+ \}n+ \} \In+3(n 1)}

(A) does not exist (B isl
(C) is2 (D) is3
n
tim 2 S\ Vs vt -\ /m}-ﬂ
(A) g IR (B) WA 1
(C) ¥ 2 (D) WA 3

X x

The general solution of the differential equation { 1+e” | dx + (1 —f;) ey dy=0is(¢cisan

arbitrary constant)

X

1+e dx+[1 Hf;) & dy = 0 SR TR TS ST 27 (c G T )

x X
(A) x-ye¥= (B) y—xe¥=c
=3 z
(C) x+ye¥= (D) y+xe¥=c
. 2 QX — 2 a - *
General solution of (x + y) dy ~a°» a# 0 is(c is an arbitrary constant)

(g+y)2§r-‘f=a2, a# 0 -qF TRFD FAGH TF (c 90 IprR 79)

A S=tanl+c (B) tanxy=c
+e x+
(C) tan(x+y)=c (D) tan y—é‘E = "_a_I
S
Let P (4, 3) be a point on the hyperbola i~ 1. If the normal at P intersects the
X-axis at (16, 0), then the eccentriciry of the hyperbola is -
WWP(43)WW§T§ =1-9% ¥R ) p g wfFe Sfoem
X-SHF (16, 0) REs @ aﬁm mmfﬁ‘a SerFfuTe T
5
A) 32[ ®) 2
€©) 2 D) 3
11 | P.T.O.
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If the radius of a spherical balloon increases by 0.1%, then its volmne increases
approximately by

9Ff IR erER e 0.1% P ARE B TWEEE Pr 7@ g
(A) 02% (B) 03%
(©) 04% - (D) 0.05%

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

wﬁﬂwﬁrﬁwﬁﬁm—@maﬂ%ﬁwwﬁﬁ—mmm
a8 BTN OI tana @ tan PRA

35;1 and\[g:;1 (B) '\I '\/
5

(©) \Band% @) 5 and_jg

_ 1
1 il
If log, 6+ %= log2 [2" + 8] , then the values of x are

.
1 —
W log, 6+357=log, [2‘ +8]ﬂ, A x -43 WA =4

11 11 11 i

Letzbea compiex number such that the principal value of argument arg z > 0.
Then arg z — arg (-Z) is
o A z-qF (SAF (argument ) -4 TTIR arg z > 0 | S arg z - arg (— z) REY

@ 3 ® trn © n ®) -x

The general value of the real angle 6, which satisfies the equation,

(cos 8 +1sin 8) (cos 20 +1 sin 20)--+(cos 19 +isinnB) =1 is given by, (assuming k is an
integer)

(cos® + i sin O)(cos 20 + i sin 28)----(cos nB + i sin nf) = 1 T% Wﬁ?ﬁq@ Pm @
G 9~ YRS W T, (A k ~F =t

2kn 4kn
(A) n+2 B m
4k 6k
© 7+1 O T
12
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Let a, b, ¢ be real numbers such that a + b + ¢ <  and the quadratic equation
ax? + bx + ¢ = 0 has imaginary roots. Then
A I a,b,c I UM 97 @ a+b+e<0 9 TIe I3 ar +bx+¢c=0-
7 Jeray IEART | CORE | |
(A) a>0,c>0 B) a>»0,c<0
(©) a<0,c>0 D) a<0,c<0

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

- of 6 questions ?

G AAFIAE / AT gwa 12 B gow o i 6B g Sew vAe
W | ol wh Rent weme few | 2% / 413w mm Rem wEt 463
N o Ten THe AR A A/ 9w o drvwe ¢ B g Sow
IS AR TS TA o 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,

areft Rfen wer A ¢ g @ o FJew A W wWR| ¥E WW SR
FCGRNT W T WY MY BT bR 18 TR ;WeT WNE W AR, ©OF A
74,

(A) 7C3 By 2. 7C3

(C) 314C, D) 3!7C3 4@3

728 +16n -1 (n €N) is divisible by

R RYMBT &R 720 +16n -1 (n eN) Roteg ¢

(A) 65 (B) 63
© 61 D) 64

13 P.T.0.
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i 184

The number ofirrational terms in the expansion of | 38 +54 | is

(A) 73 (B) 74
(¢ 75 Dy 76

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

{A) invertible (B) orthogonal

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

T T A G 3 @O @ ol W R WME T 1 @9 1w 3 @0
G WG | Cirerd Wil A - 30,

(A) 97 e wiis-an g se1 (B) @ wilwE

@ -97 Raste wiig-aw ol @21 (D) o R

A) M By M

(C) nuil matrix (D) identity matrix
AW M, R -4 3 TR o w20 9w M. M -97 +fd 3, v
adj(M’) — (adj My WiGEH ==

(A) M (B) M’

©) T e (D) 9N Wity

5 5x x
IfFA=| 0 x b5x andJA2I=25,thcn|x]isequa!to

0 0 5
5 5x x
YRA=( 0 x 5xr [8|AY=2500, O@ x| -97 WA ZE
0 0 5
1
@A) 3 B) 5
(C) 52 (D) 1

14
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Category — 11 (Q.51 to Q.65)

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

combination of more than one answer, ¥: mark will be deducted.

9Fis Sog AT | A3 Sua et 2 Te7 I | a1 Oea Fiet o @ @I G Swa

51.

52,

e v TR I IR

The system of equations
A+y+3z=0
x+py-—-z=0
Sx+Ty+z=0

has infinitely many solutions in R. Then,

. AANGEER R -4 SRLAT AqA A,

(A) A=2,u=3  (B) A=lp=2
(© r=lpu=3 D) rA=3,u=1

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

usual interpretation)
(A) £-1(A)-f1(B)>f-!(A - B) but the opposite does not hold.
(B) f~1(A)-{1(B)cf-'(A-B) but the opposite does not hold.

R -~ L —_

WA F9 X > Y GR A BUB Y-99 W THCH | TR (TAE  OIeiE
siofere wedex 1)

(A) f-leAy-f-! (B):)f*-I (A -B) g R o7 77

B) 1) ~f!1B)cf1(A-B)RFg RRAeh o7 73

€ f1A-B)=f1@A)-f1®)

(D) f1A-By=f1(A) U (B)

15 P.T.O.
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Let S, T, U be three non-void setsand f: S > T, g: T > Ubesothatgof: S - Ulis
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 4 S, T.UTSAD WM 016 @2 £:S > T, ¢: T U @ gof:S3U
e TR TR

(A) g fooEE Ssiflbad =@

B) g Toifdbad w3 f TRkt as o A

(C) oififbaa &®, g ififbud W-8 7o i

(D) f6g e fdhbad T8 o

The polar coordinate of a point P is (2, - g*) The polar coordinate of the point Q. which is
such that the line joining PQ is bisected perpendicularly by the initial line, is

g3 9 P93 T wEE T (2,—2]1 Q wr <o Rv @mWA PQ
TR T (A Avery e IW | O Q-7 (WEF IS TR

® (3 ® (23 © (23) ® (2

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

a6 RRET WA WFE (T Eehe oAy SeE R B I8 | [
TerEEe! ¢ TE

@A) =2 B) >+ (© <3 ) <%

The value of lim -£|-ﬂ—| ie

(A) J‘gl By 0 (C) 1 (D) o
Letf(x)=x%—4x* +4x* 4+ c.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< ¢ < O
(C)  f{x) has double zeros in (1, 2) if - i< e < .
(D) whatever be the value of ¢, f(x) has no zero in (1, 2)
WA T () =x-4x2+4x? +c.c e R, TR
(A) 99 MIT WA T (1.2)-TC f(x) SRYT AT 9T A
B) W - 1<c<0TW, BR® (1,2)TS fx) 9 IF ¥ TQ
(C) T —1<c<0TW, SR (1,2)-T8 f(x) [T 5T &
(D) c¢-9F AN WX ZF T A, (1,2)19 =) ™7 T 7
16
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The graphs of the polynomial x2 ~1 and cos x intersect
(A) at exactly two points
(B} atexactly 3 points
(C) at least 4 but at finitely 'many points
(D) at .inﬁniteiy many points
g A x2 -1 9 T 9Re cos x €7 (4T
(A) Be 7 frge me @ 9@
(B) f¥= forit e v~ @ 9@
(© e vl fpe g i s e swae 1w 20
(D) SR MGs e @r I

o . 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 > umit per second
2

(CY decreases at the rate of 3 unit per second

. 2 .
{D) increases at the rate of Z unit per second

a3 Y, Wy:*lfawﬁamwmﬂmww'xWﬁ%
IS 1 99T WA o w1 9l (5, 2) o s m o7 e ™
E3E

(A) ﬁ%tﬂmﬁ%awmqﬁﬁw

“

(B) ﬁ%mﬁéawmmm
(©) ﬁmﬁ%awmmw
(D) ﬁ%tﬂm@%awmaﬁﬁm

17 P.T.O. .
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s . l-cos® a .
Let a=min{x*+2x+3 : x e R} and b= lim > .Then X a" b is
b0 O =0
. g . l-cos® 1 .
Y AF a=min{x*+2x+3 : re R} 9 b= lim 7y O] X oaf bt -qF |W
60 0 =0

T

2n+l_1 - 2n+1+1
(A) 3-21'1 (B) 3'21'1

41 ] 1
(C) 3.2n (D) 3 (2n - I)

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

WA I a>b>00R WA n22-09 & [(n)=a’ - b¥, J(n)=(a- by
il
A) Im<J(m _ (B) I(m)>J(m)

© Im=Jm) D) Im+I@)=0

~ g ) L [a) hus Y 1 o ~
Let &, P, ¥ be three unit vectors such that & x (B x §)=35(B+7)where

&x(Bx§)=(&.$)p —(&.B)y.If B is not parallel to7, then the angle between g and § is

&,B,7 foi v 98T W T ax (fxi)=3(h+7)

3
@) % ®
2
© 3 ™ 5

18




63.

64.

65.

M-2019

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

A, B, C 8 D Rpoliae sy (937 251 T 31-2j-K, 21 -3j+ 2K, 51+ 2%,

41~ j+ Ak 1 TR Rpely @33 oF A, W@ A-9F WA T
Ay O B) 1
) 2 _ (D) -4

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

. 1, . . 1 . .
then it moves 5 unit vertically up and reaches P,, then it moves 7 unit horizontaily to

. . | ) . :
right and reaches P, then it moves g unit vertically down and reaches P,, then it moves

1 ) - .
16 unit horizontally to right and reaches P, and so on. Let P, = (x,, ¥,) and nh_r)nmD x= o

and nh_r)nm ¥, = B. Then (q, B)is

qI0 RIN FAPY WE T OF I GYNT SF TAME | 9T wAg A
Pl-atmlwm%amm@ﬂﬁw%mﬁmpzw Ties | oo WRE

YT O T 3 9% A A7 P, (0 UNEN | SRR SRR ST

Fea ﬁ-@s% aa A p-a TR oRee Sefie e maﬁwl—lgﬂw Y
i Py-a ToMed a9 @& Wret oo AE | T P = (x, y,) TH @R Jim x, =08

lim_y,=p %9 O (a,p) T

(a) (2,3) (B) @ @
©) (g, 1] (D) (—4*, 3]

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

z TAPN Gl Sy wioa Atz |+ |21 | -9% Ay " T

@A 1 B

B B

© 0 (D)

19
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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 wiil be awarded.

43 31 GIP SO AeT | 7 b Ade Toa fitet 2 797 M | T @ G O Al A
Q3R AfdF STAS HT T A AT SIRCET AT 2 x W IIG AT TOF (M\SHT T BIR
Y -+ ST (@ 316 OS7 AbT O WAt | AT QA Gt S (AT T I iR
TSR WY Y08 Fo1 T SKLe THAT o1 $1a (7e7 39 | 199 oo it

TR PO T 1, A& ¥ 777 A
303
66. Let A= 0 3 0 | Then the roots of the equation det (A —AL,)= 0 (where [5 is the
3073 )
identity matrix of order 3) are
303
WA FAA=| 0 3 0 [®ree HIAFA det (A —AL)=0(L, IF 3 (AT I MG
303
47 erafer z@
(A) 3,0,3 B) 0,3.6
€) 1,0,-6 (D) 3.3.6

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

Xx—y=78 x+dy=2 7A@ B T T @ IE| @ 4% ®IAA So1
A 8 C g 9t ¢ Sitz meW T@ @ AB=AC TW! (2. -7) Pl AC @A
ARG A

A x-y-9=90 : B) 2x+7y+3=0

©€) x-y-11=0 (D) 7x—-6y—-56=0

68. Equation of a tangent to the hyperbola 5x2— y? = 5 and which passes through an external
point (2, 8) is
S5x2-y2=§ AAgred G ~rfe ARy Ry (2, ) M Tw! @ ~pfes IMeww =@
(A) 3x-y+2=0 (BY 3x+y-14=90
) 23x-3y-22=0 (D) 3x-23y+178=0
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Let f and g be differentiable on the interval [ and leta, b e I,a<b. Then

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

(B) Iff(a)=0=£(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), k € R

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

M B LG g WA (O WIFEANT G a, bel.a<bl TR

(A) TWf@)=0=f() =¥, O@ ')+ E)g'E)=0 T (a, b)-TS MR

(B) Wrf(a)y=0=f(b)7m, W& f'(x)+ f g’y =0 FAMIANMG (a. b)-TS SL_CTF
-8 O A

(C) T ga)=0=g(b) TW, WA g'(x)+kg(x)= 0 AN (a. b)-TS FNLENT, k € R

(D) 3™ g(a)=0=gb) T, O g'(x)+kgx) = 0 TG (a, b)-(S FANLAENT T8
@ A, keR

3
Consider the function f (x) = I‘Z —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 intervat (-2. 2]

(C) f{(x) takes on the value 3 ‘}I in the interval [-2, 2]

(D) f(x) takes no value p, 1 <p <5 in the interval [-2, 2
f(x)'=‘§—sinnx+3-ﬂt‘°fﬂﬁ Rt w3

(A) S [-2,2]00 fix) B WA ARIZ IE A

(B) W& [-2,2]-% f(x), Z%W MR I

(C) =& [-2,2]-1e f(x),34i R ofdgz ww

(D) SR [-2, 2]-TT f(x), 99 TFH TN p ARIT FF A WAF 1 <p<5

I

Let In=J' "tanlxdx. Ifa I .+ b[1 In= ¢ foralln= 1, then

nn+2
0
(A) aa,.ajareinG.P (B) by.b,.b; arein AP
(O €1,y €4 are in HLP D) aj,a,,ay are in A.P

1
T T 1= [x"tanlrdy! W A 021 47 WY a1 ,+b | =c TW, R
0
(A) aj,a,,a, SAGT YT AT (B) by,b,,b, FET A AT

(C) cpepe, AR aAsfere amz D) aj,a,,a, BT Yofere AU

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

e N A ¢ B BORY T G el @1 JWRF TIGH £6 h 59 Iy
T WA | I WA W@ TGS B-9F WE A, m TIPS TN 909 78
IR n I TN A AREN IR CTRE

A) f+hbm?=fhn (B) (f-h)m?=fn (©) (h—f)n=%ﬂ1mz(D) %(f+h)n=fh.m2

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

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

<) % sq. unit q0)] % . unit
y=x+18 Iy=cosx¢F~T& x SR Ay A BT T
(A) 13% 93T (B) %—-«f T
© 7% a3 D) Tk aww

Letx , x, be the roots of x2 - 3x + 2= 0 and x;, X, be the roots of x2 — 12x + b= 0.

IfxI <x,<x,<x, and X, X, X3, X, are in G.P then ab equals

x2=3x+a= 0 TNABT AT x ), x, G x2— 120 +b =0 ¥eFAH7 Rerax x,, x, |
MR x) <x, <x, <x, T IR x, X, X, 5, STNGE A4S WF SR ab W

24
A T (B) 64
) 16 (D) 8
£6 € R and 2258 1 eal number, then 8 will be (when I Set of int
If6 € R an 1+ Zicos o 18 real num er, then 8 will be (when I: Set of integers)
M0 e R aw +—28Y e TN TW SR 0T (1 : FRAE T)
SR TN+ 2ic0s 0 N (L: 7R
(A) @u+1pnel ® el
(C) nm,nel (D) 2nm,nel

22




ST : ) Tl

M-2019
Subject : MATHEMATICS

FifET /T 1v00

T 2 & R

S0.

0.

o,

S,
| 8.

et

G & RoAls IMBoifsa SRrsFo o% g e afelb awid orib TSRy Tea

syt IR |

Category-l; «3fG Teq A | AT Ten Tt 1 749 T | & Tex Teet ot (@

& @i Geg e v = ST |

Category-ll: Y3l Tag 15 | b Ted FteT 2 797 449 | g1 Ted et ot @

@ G Teg e 14 T B AR |

Category-lIl: a3 1 G313 Tz i35 | o7a 316 511w Tex fget 2 793+ | afw @
G T A1 AT G3e IA5F Teae T I 71 T SR M 2 x @ ML A5F Tex

mmmﬂaﬁ\ﬂn EPiE @ I Owd 5T G wey | A @E o Oud

mmmmaa@ﬁ@wmamwmw@l@%@ﬂ@mmm

e GTOHE It 779 P01 AW A1, SY1e B 771 AR |

OMR *GT A, B, C, D o b wft wats o Swe Frcw 5@ |

OMR it &7 fM0e SYIIG FIET I [e I A oF JRET T4 |

OMR #i7 (MRS T ROT S GRS GIF w15t Gl 1 |

OMR g8 RS Tt aaeitam 799 432 f{esig @1e 997 oo Srymer i ffracs
7R AL AR TFBfeT 47 I8 7 |

%@ﬁmﬁ%mﬁmweﬂ%mwm%wmmﬁwwﬁw
7 |

AT T I G@IFT TR ot foT4et O S T9 GG IAE, AT AW, A9
mewa@?{%w\b\aqﬁaquwmmrm|0MRﬂaﬁ-’*m
»(El I SIS SHIRNT 75T Foees ANed 2 @0 A | 1M 9% 4301 @
SPTEPER SF) SEReiE Afoe 2L QNia Harwid e o o wft A4 |

GRS, TETFEGT, FRCPE, A50TE, Wy, @Ufd, & 1 @H R
EWW@WWWW@%W@@%W@W
T 31 7T |

A (I T FIST P Gie) 01 STST (3! SR | ) (I FIOST 9% PICST

IR FAE Al |
ST I QIO SGTOMR i@ SR 3 A e i |
% PP RIS @ T TS SRR 2N 016! SR | e JiHy &b (g TR

SATSAY YS! S FoHo! ST 31 A | ©f FES Al (@I Sis o7 al
I, TR LA FIRIOT (a1 2 57 @ Fore 3t REis %1 |

\

J/




