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INSTRUCTIONS
This question paper contains all objective questions divided into three categories. Each
question has four answer options given.
Category-I; 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.
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, ¥ mark will be deducted.
Category-III: Carry 2 marks each and one or more option(s) is/are correct. If all correct
answers are not marked and also 10 incorrect answer is marked, then score = 2 x number of
correct answers marked + actual numbcr of correct answers. If any wrong option is marked or
if any comblnation 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.

Quesllons must be answered on OMR sheet by darkenmg the appropriate bubble marked A,
B, C orD.

Use only Black/Blue ball point pen to mark the answer by complete fillingrup of the
respective bubbles.

Mark the answers only in the space pr0v1ded Do not make any stray mark on the OMR.

Write question booklet number and your roll number carefully in tha specified logations of
the OMR. Also fill appropriate bubbles.

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/roll number or if there is any discrepancy in the name/ signature of
the caudwjatc, 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. :

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.

Rough work must be done on the question paper itself. Additional blank pages are given in
the question paper for rough work. 3
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
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 trsated as final. .
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PHYSICS
Unless otherwise specified in the question, the following values should be used :
Mechanical equivalent of heat, J = 4.2 J cal~!
 Acceleration due to gravity, g = 9.8 m s~2
Absolute zero temperature =273 °C
Speed of light in vacuum = 3 x 108 ms™!

The following symbols usually carry meaning as given below :
&g clectric permittivity of free space
H, : magnetic permeability of free space
R :universal gas constant _
AT SRR e 1 AP0, Fo7 WS IR TS 77 |
SICHA e QEiE, J = 4.2 J cal”!
@W@Hﬁfﬁ% g=98ms2
S Wt = 273 °C
I "I S (@9 =3 x 108 ms™!

A= e Rereia St s o 37T :
' SO:WG‘@Q-W
kg 2 TR B (SRt
R : SSAA o7 &7

) _ Category —~ 1 (Q. 1 to Q. 30)
Category—I : 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.

QG g Ao | 3 T et 1 79 #1q | ot Bew fvcet ot @@ i iR Bwd
- fcet v e i1 AT |

1. Assume that the earth moves around the sun in a circular orbit of radius R and there
exists a planet which also moves around the sun in a circular orbit with an angular speed
twice as large as that of the earth. The radius of the orbit of the planet is

Ww%ﬁ-mmkmaﬁwma@qmmawm
a3 g7 WE A RIAT FF @R Red @e @l THE IR R AR
FCE | q2M0% FHART IPNE = A

(A) 2728R (B) 2%°R (C) 2°BR (D)

Sl

A ' ' 3 ' P.T.O.
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2. A compressive force is applied to a uniform rod of rectangular cross-section so that its

length decreases by 1%. If the Poisson’s ratio for the material of the rod be 0.2, which of
the following statements is correct ? :

“The volume approximately ....... _ b
(A) decreases by 1% _ (B) decreases by 0.8% ' ”
(C) decreases by 0.6% ' (D) increases by 0.2%
WO AFERME 4B N WO 8UR, GIB AT I oA I 9 G
1% BT ﬁmlw\-sfﬁaﬁmﬂwmﬁwoz @, e TR B B

IS AW .
(A) 1%ZF B) 0.8% I AR
(C) 0.6% &M I (D) 0.2% @ = a

3.- A small spherical body of radius r and density p moves with the terminal velocity v in a
fluid of coefficient of viscosity 1) and density o . What will be the net force on the body ?

{
@ Fre-ox ® Gum © zeo (@) Wfoy

¢ <o @z\pwaﬁmtﬁWﬁ@an«onaﬁ@a
w4 TACa v o8 Tt feter 79 | e Bom frfe Al T o R 2

(A) ?é(p—c)g (B) 6mmrv © v (D) =R

4.  Two black bodies A and B have equal surface areas and are maintained at temperatures
27°Cand 177° C respectlvely What will be the ratio of the thermal energy radxated per
second by A to that by B'?

7 TER A GR B-GF POEHE TEFATT FAF GR SMAT FWEHE 27°C 9=
- 177°C WWWIAM\BWﬁ%mm@%WﬁﬁﬁGW
,W-@-ﬂvﬁ@ FG 7 .

(A) 49 ®B) 23 (©) 16:81 (D) 27:177

5. What will be the molar specific heat at constant volume of an ideal gas consisting of rigid
~ diatomic molecules ?

forme wofRFE aasf‘t»‘ i e e WS (W (molar) SIS O IS

T
3 - 5
(A) 3R | ®B) 3R

(C) R (D) 3R
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Consider the given diagram. An ideal gas is contained in a chamber (left) of volume V
and is at an absolute temperature T. It is allowed to rush freely into the right chamber of
volume V which is initially vacuum. The whole system is thermally isolated. What will

be the final temperature of the system after the equilibrium has been attained ?

g Bal w1 3wt e v wmere @3 e (IficeR) weE 9= e
WWWTMWWVW.WWWammm
4 | wEfe WWEW(W%WWWWW?

Ideal gas

(awf amer)

S ]

w T | ®)

N

© | o

Five identical capacitors, of cépacitance 20 pF each, are connected to a battery of 150 V,

in a combination as shown in the diagram. What is the total amount of charge stored ?

ﬁﬁﬁﬁ'ﬂm2ﬁuf“ am%w%ﬁwlsovmﬁﬁamﬁawﬁ
IE 39 39| T TN KGR AR TS @ 2

ST

(A) 15x103C (B) 12x103C (C) 10x103C (D)3x103C

5 ' P.T.O.
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8.

Eleven equal point charges, all of them havmg a charge +Q, are placed at all the hour
positions of a circular clock of radius r, except at the 10 hour posmon What is the

electric field strength at the centre of the clock ?

_Q_

(A) dmegr from the centre towards the mark 10

(B) Z'Q_ from the mark 10 towards the centre
€of

(®) -“EL», from the centre towards the mark 6
4ng,re

(D) Zero

afelba e +Q- awaﬂ@%%ﬂﬂ@rwwaﬁwwﬁww

wmwwm@qlo—maﬁ%wﬁwzﬂ@ﬁaWG%QW@?mw
IR ?

- (A) “Q_@'—E A= lo-ﬁmmﬂ%qm

4rrsor -

®) —(L4 m— 10%%1@@@

- (©) j—mm@ 6-61?1%@1%:{@

2
4nsor

(D) U

A negative charge is placed at the midpoint between two fixed equal positive charges,
separated by a distance 2d. If the negative charge is given a small displacement x (x << d)
perpendicular to the line jaining the positive charges, how the force (F) developed on it
will approximately depend on x ? '

2dmmmwwwifﬁﬁamﬁmﬂaﬁmﬁmﬂmﬁwm%
wmwmwwswwm%nﬁmwm@aw\mw%w
oo @@ FT T x (x <<d) A T, O @b T IR T (F)
e (4H) x-a7 T o7 T2

(A) Focx (B) Fey ©) Fox? (D) Fee3
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To which of the following quantities, the radius of the circular path of a charged particle
moving at right angles to a uniform magnetic field is directly proportional ?

(A) energy of the pafticie. ' (B) magnetic field.

(C) charge of the particle. (D) momentum of the pamclc

aﬁwtﬁwcﬁmmaﬁqmmﬂaqﬁwﬁsafwwm
mﬁmwwmﬁmwmﬁ%arm?

(A) I e | - (B) Tir® C®G|
(C) IR YT - - (D) TN SHRA|

An electric current ‘I’ enters and leaves a uniform circular wire of radius r through
diametrically opposite points. A particle carrying a charge q moves along the axis of the
circular wire with speed v. What is the magnetic force experienced by the partl cle when it

passes through the centre of the circle ? "

T AR e ¢ IPMER JOIRE @I I oI ¢ R fﬁm ST B, I
R Rt Ry faca Refo 21 1 @ e @2 oot v (@0 qeie oIt o T3
AR | Jo TH G R R0 eI 7 BT <1 o A O WA O 7

i gl i

B | B
O ® vz O @i

e (D) Zero

A current ‘I’ is flowing along an infinite, straight wire, in the positive Z-direction and the
same current is flowing along a similar parallel wire 5 m apari, in the negative
Z- direction. A point P is at a perpendicular distance 3 m from the first wire and 4 m from

the second. What will be magnitude of the magnetic field B at P?

a3 TN W WG e T M T AR ofgs ee Z-oww |k
FARE TG g S5 m GG RES GIB  wgwe - eI O TG forca S
MEIETTIESRCICN wwz-wwaaﬁ@wzpw%ﬁﬁm‘mwaw

8 B ©F (UF I 3 m R 4m/ P Yo BRE TF@T B 96 9 I ?
D 7 ' 5 25
(A) 73 (oD B) 7MD - (O 571D (D) 7gg (D)

7 - ' : P.T.O.
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A ‘square conducting loop is placed near an infinitely long current carrying wire with one
;..edge parallel to the wire as shown in the figure. If the current in the straight wire is

suddenly halved, which of the following statements will be true ?
G R SRR T @3B e e ufes AR O MR GIEO
T WS ofT G AT OIEE A TSAE - BT T R0AR | 1
o 4 O AT TBR WA T0 T, ORe A WA St A 2
| “The loop Will ....vinn.”
(A) stay stationary.
~ (B) move towards the wire. é
(C) move away from the wire. o E
(D) move parallel to the wire.
“ToAfS ... ;

(A) & R
B) ©GER fiE wPE 2
(C) OTF @ WE WE AR
(D) ®Iad FAGAE AT L |
What is the current I shown in the given circuit ?
e IEACe AN SRR 49 TH TS ?
R R R

| e | |

2R Tv RS 2R 2R ll

v v

\ Y V. \

A) 3R B) R | (O &R D) 3R
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When the value of R in the balanced Wheatstone bridge, shown in the figure: is increased
from 5 Q to 7 Q, the value of § has to be increased by 3 Q in order to maintain the
balance. What is the initial value of S ? _

A B it ofefie T3BCOM Red R-9g WW S Q WWE 7 IE T QI
X7, o oo wRE IR I G S-09 W 3 QIF IO TW| S-9¥ G
TN TS 7

(A) 250 ®) 3Q ©) 5Q D) 75Q

When a 60 mH inductor and a resistor are connected in series with an AC voltage source,
the voltage leads the current by 60°. If the inductor is replaced by a 0.5 uF ipacitor, the
voltage lags behind the current by 30°. What is the frequency of the AC supply ?

T4 @3B 60 mH SICPIT <R G TE @I AC (o0 ST 70T PRI
e 39 7W, dAREE ACICE OEeE 600 afity w1 W wieelbe e @3
0.5 uF 4FF T TH, ©E@ SRRA@ JACICE ToEbe 30° PIRGT TP | AC TTH
TN O ?

1 o1 3 1
(A) gxlomz (B) ;xlO“Hz (@) ET—txlo‘*Hz (D) —2?<108Hz

A point object is- placed on the axis of a thin convex lens of focal length 0.05 m at a

distance of 0.2 m from the lens and its image is formed on the axis. If the object is now
made to oscillate along the axis with a small amplitude of A cm, then what is the
amplitude of oscillation of the image ? "

1
[you may assume, 7 ;¥ 1 —x, where x << 1:|

@B -9 0.05 m TR AT 9F oo $e =R SCFE $ 2 (771 (90 0.2 m
AY A T qR GF SOF 8o T@-Ra ey i %4 | Qe 1 FHE TF [E
A om 8 RRE SClfere w9 T w1 affefalba wirmete [Bm e ¢

1
[Wﬁt‘ﬁ"ﬂ?{,mzl—x,ﬂ“ﬁx<< 1}

A A
@ Fxi02m ® x102m  (©) Fx107m O §x107m

9 P.T.0.

\!
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In Young’s experiment for the interference of light, the separation between the slits is d

~ and the distance of the screen from the slits is D. If D is increased by 0.5% and d is
“decreased by 0.3%, then for the 11ght of a given wavelength, which one of the following

is true 7

“The fringe width.......... »

(A) increases by 0.8% - (B) decreases by 0.8%
(C) increases by 0.2% : (D) decreases by 0.2%

R PR e 2Rean AN FUREEEd IR T 4 9R @URE
__mtamvﬁammnﬁowos% e T4 W GR dIF 0.3% I I T O

«gifesre <o @Y ...... »

(A) 0.8%& o1 (B) 0.8%3F I (C) 02%3% MMl (D) 02%F -1

When the frequency of the light used is changed from 4 x 10 s7'to 5 x 101 571, the
angular width of the prmmpal (central ) maximum in a single slit Fraunhoffer diffraction
pattern changes by 0.6 radian. What is the width of the slit (assume that the experiment is
performed in vacuum) ? :

T TS S FOAE 4 x 101457 T 5 x 10% s g ARRET I 2, @9
GRRE TATEE G TR N (@A) ﬁfﬁﬁmﬁﬁ06@%ﬂﬁ “Afsrne
e =1 | FRE A% (K3 WS AR R T TCAR) TS 7

(A) 15x107m @B 3x107m © 5x107m (D) 6x107m

A ray of light is reflected by a plane mirror. &, & and fi be the unit vectors along the

incident ray, reflected ray and the normal to the reflecting surface respectively.

“Which of the following gives an expression foré?

aﬁf‘ﬁ‘wﬁmﬁﬂwﬁwrﬁwmﬁm 8,6 R f INEA WAfET
My, sfeshie 1H g dfowas oEE ToE Sfows WoqE @IF 931 O
¢ RER TERHT T g/ T TS A 2 |

(A) &+2@RR  (B) §-2(E0n (€) &M (D) &+ (&M
' 10

bt
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A parent nucleus X undergoes o-decay with a half-life of 75000 yearsl. The daughter
nucleus Y undergoes. B-d‘ec.ay with a half-life of 9 months. In a particular sample, it is
found that the rate of emission of B -particles is hearly constant (over several months) at

107/ hour. What will be the number of o -particles emitted in an hour ?

75000 929 SEEREAE wae REFAT X-9q o -RGT B 9 A SEPmen ey
fefFam v-aq Bﬁ’aﬁﬂ W @B FFE TEE o e (FEF WA ATY
4C3) B - MR TR & IR W 107 /9011 fS wH ey o -wfer

T $9?

(A) 102 | @) 107 (©) 107 (D) 10"

A proton and an electron initially at rest are accelerated by the same poteptial difference.
Assuming that a protoh is 2000 times heavier than an'electron, what will be the relation

between the de Broglie wavelength of the protoll (lp) and that of electron () ?

i3 SR U GIB [T 8 G BEGH I8 RS Ao 93 S I | FEHEA
B 0 2000 o ot @ T @B & g9 (de Broglie) % (1, ) 8
sEaEe & 3 swmds (0,) -99 W Rl $ =@ e

. Ao . .
(A) 2,=2000%, (B) ‘A = 2000 © A,=2035%, (D) A,= 0\/_

To which of the following-_the angular velocity of the electron in the n-th Bohr orbit is

proportional ?

-WWWWW@ﬂWWWWﬁ?

1 1
© m ©

a) o* ®) .

n2

11 P.T.O.

\Il
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In the circuit shown, what will be the current through the 6V zener ?

TG TSMS 6V (EAF-AF T IS ©fp] AT (A ?

1kQ

A ~ A
vl é]kQ N6V
B
(A) 6mA,fromAtoB (B) 2mA, fromAtoB
(C) 2mA,fromBtoA | ‘(D) Zero
(A) AT B-93 A 6 mA (B) A U B-9¥ AtF 2mA
(C) B &F A-9% W& 2mA (D) *77

Each of the two inputs A and B can assume values either 0 or 1. Then which of the

following will be equal to A-B ?

WS BB A @<¢ B-4% AT FSRT WA 0 WA 1| OREH AR THA AB-G%

WA AN R
(A) A+B . (B) A+B

C) AB | (D) A+B

The correct dimensional formula for impulse is given by
qPred WA RIS T
(A) ML2T-2 (B) MLT-! (C) ML2T-! (D) MLT2

The density of the material of a cube can be estimated by measuring its mass and the
length of one of its sides. If the maximum error in the measurement of mass and
length are 0.3% and 0.2% respectively, the maximum error in the estimation of the
density of the cube is approximately

@B FET T GR @ @FB q=F G AR I TR0 TAMCH TR
R T WY AW O R W SR ke @b W 0.3% 9k 0.2%
=, e EehY Wy FdE dRke o =@ am

(A) 1.1% (B) 0.5% (C) 0.9% (D) 0.7%

' ' 12
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Two weights of the .mass m, and m, (> m,) are joined by an inextensible string of
negligible mass- passing over a fixed frictionless pulley. The magnitude of the
acceleration of the loads is |

m, 9R m, (> m,) SEF S en w3l B OEE, S B T YHE G
3f6 g7, TR et ez fry Tz | o AT A WW = |

. my—m,; m, mz“‘hl
(A) g - ® .'mzl_”g ©) m2+m1g .(D) ‘—m2+mig

A body starts from rest, under the action of an engine working at a constant power and
moves along a straight line. The displacement S is given as a function of time (t) as

(A) S=at+bt? a, b are constants

B) S=bt2 | '_ b is a constant

(C) S=at¥?, a is a constant

(D) S=at, ~ aisaconstant "

@awaﬁi@mﬁﬁmmﬁwa@ﬁawmwwaﬂ%

-Wﬁﬁamlm(t)mwmqusw

(A) S:=at+bt? a, by3F
B) S=bt, baEs®
©) S=at, sl

D) S=at, 2 TF

Two particles are simultaneously projected in the horizontal direction from a point P at a
certain height. The initial velocities of the particles are oppositely directed to each other
and have magnitude v each. The separation between the particles at a time when their
position vectors (drawn from the point P) are mutually perpendlcular is

WWW@WWPW@W@WWW
TerEY T TeT | IABA AT @R WYY @ W RESe g erensd
ARERF RO W v @ S M0 ¥R (989 (P g e wiF©) R
TR I W, O O NI EY T

] 2 4_‘2 - 2v2
@) 25 ® 3 © ®

13 | P.T.O.
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Category — II (Q. 31 to Q. 35)

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

aﬁ@@ﬂ%iﬁ%wmzwm|@wmwmmmﬂ%%@a

31

32.

| %ﬁ%wmmi

Two identical blocks of ice'move in opposite directions with equal speed and collide with
each other. What will be the minimum speed requlred to make both the blocks melt
completely, if the initial temperatures of the blocks were —8° Ceach?

(Specific heat of ice is 2100 Jkg "K' and Latent heat of fusion of ice is 3.36 x 10°Jkg™)

wEd P S 3 R R Sy A glers BHA 78 A% At
mewﬁw@fﬁammﬁammsm ﬂmw@?

_wqﬁwawamﬁamﬁaaf‘@ww?

@WW"[@W"‘MW 2100 Jkg ' K- 9 7% Wﬁﬁ‘ﬁi"fﬁ 3.36'x 105Jkg"‘)
(A) 840 ms™ - (B) 420mst (C) 8.4ms™ (D) 84 ms™

A particle with charge q moves Wlth 2 velocity v in a direction perpendicular to the
directions of uniform electric and magnetic fields, E and B respectively, which are
mutually perpendicular to each other. Which one of the following gives the condition for
which the particle moves undeflected in its original trajectory ?

sfgrord TR-So TR TEY BfE] @ BIFSFd, INFH E 8 B- _a7 A Y SO v A T
qwmaaﬁmm%%mlﬁ'mmméw%wmmﬁ%ﬂwwﬁwm
A 5O AP ?

A 4
-

w

.- B
© v=\/§ D) v=4f

lTJin

E ;
®) v=g ®) v=

14

e oo R g BT
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A parallel plate capacitor in sieri.c's with a resistance of 100 © , an inductor of 20 mH and
K 125
an AC voltage source of variable frequency shows resonance at a frequency of T Hz:

If this capacitor is charged by a DC voltage source to a voltage 25 V, what amount of
charge will be stored in each plate of the capac1tor ?

G AR S 47, 93IB 100 Q @Y 8 G320 mH T ARTSTNT ToAEme
<36 RS (AC) ToIEbEr BT K T TR Y& e G AT AT T

1250 Hz | 6% qRRHE @9 e (DC) ToIeser -7 AT 25 Vﬁ?ﬁ(“(}?@%

Wwwzﬁmwﬂmﬂ%m?
@A) 02pCc o (B) 2mC
(C) 02mC =~ S (D) 02C

A capac1t0r of capamtance C is. connected in: senes with a resistance R and a DC source of
emf E through a key. The capagitor starts charging when the key is closed. By the time the
capacitor has been fully charged, what amount of energy is dissipated in the resistance R ?

C e(ed 9ol «9s, @3 WK R @R E of¥eses w99 smad (Do)

T «afe 5 SRICw R o w9t 29| bR @ o9 TE el wilke
W&?WiWWWWﬁ‘TWﬁEW wqR@mWﬁm
&y SHER AW I @2

C
. R§-' -

| |

(A) %CEQI R @ 0

. . . 2

(C) CE? S (V) %‘

' 5
A horizontal fire hose with a nozzle of cross-sectional area == \fﬁ x 1073 m? delivers a

- cubic metre of water in 10s. What will be the maximum possible increase in the

temperature of water while it hits a rigid wall (neglectmg the effect of gravity) ?

ﬁ@ﬁ@i@ﬁﬂ‘@fﬁﬁﬁ% W"ﬂi“’f tﬂ'ﬁ\[z— X 10‘3 m? TFAFERME TP (nozzle) TE

10 TIRTS | <G & o 29 | 74 % el I VP AT SIS F(H O O
T SRy Byl (SRR doR Srerdn) e wwr
(A) 1°C - ®) orc - (©) 10°C (D) 0.01°C

15 - P.T.O.

S

N
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~ Category — III (Q. 36 to Q. 40)

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.

@3 31 IR T T | o B AT O et 2 78R A | 3t P gt T At AT 9

35 RS T BTV A1 AT SIRET A1 2 x T 6 AT TG (TGN ZLACR SR TRAT -+ S A

SACCE RS Rl | 5T I ot Beq 0raal 77 I A TSR W @53 gat AP
TR GRS G 4T AT T | R GTO I e 0T I A, SIS S T A |

36. A projectile thrown with an initial velocity of 10 ms~! at an angle o with tie horizontal,
has a range of 5 m . Taking g = 10 ms~2 and neglecting air resistance, what will be the

estimated value of & 7

GFB AT 10 ms” AT A WS MH o IR SRTEAT I ZH AW

oA Sml g=10ms? A @R TOCH I SR A o7 S AT FORI?

(&) 15° -
(B) 30°
(©) 45°
(D) 75°
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In the circuit shown in the figure all the resistances are identical and each has the value
"t Q. The equivalent resistance of the combination between the points Aand B will remain

unchanged even when the following pairs of points marked in the figure are connected

through a resistance R.

(A) 2and6 (B) 3and 6

(C) 4and7 | (D) 4and 6

%@mﬂaﬁt@mmwﬁawwm\ﬁ%%mmlmﬁﬁ%m
W@ R @Y 0 9 IRE8 A IR B ﬁwwm@wmﬁaﬁﬁa%qw
O TA

(A) 296 | (B) 396 o
C) 447 | (D) 449R6

A metallic loop is placed in a uniform magnetic field B with the plane of the loop
perpendicular to B. Under which condition(s) given below an emf will be induced in the
loop? | ' o

“If the 100p 15 vovre” .

(A) moved along the direction of B. (B) squecezed to a smaller area.

(C) rotated about its axis. " _ (D) rotated about one of its diameters.

mﬁwmmmﬁwmgmwwwatwmﬁsmw
WWI%WWWW\W@WW@WWWW?

(A) BL“?WWW& (B) Bi*t fACH O O TR@® U 23 |
(C) WWWICWWWWI (D) O TR T ACATE TIATT =2 |
17 - " P.T.0.
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Electrons are emltted with kinetic energy T from a metal plate by an 1rrad1at10n of llght of
intensity J and frcquency v . Then which of the followmg will be true ? -

(A) Tal _ (B) T linearly i'ricrea'sing with v

(C) T o time of irradiation (D) Number of electrons emitted o, J

] Sl g vwﬂmwwﬂaﬁmrﬁﬁWWWWT
WWWﬁwwiwﬁmwﬁwmﬁ/W
Wﬁr T ?

@ Tal ® v:&‘-“*??*?fffm O i

(©) Tawﬁwmw (_D) ﬁﬁﬁ@i@@mmﬂnm

. ' C _
The initial pressure and volume of a given mass of an ideal gas (with Eﬁz v ), taken in a
v _

cylinder fitted with a piston, are Pyand V| respectively. At this stage the gas has the same
temperature as that of the surrouncling medium which is T, . It is adiabatically

Vo
compressed to a volume equal to —- Subsequently the gas is aIlowed to come to thermal

equilibrium with the sunoundmgs. What is the heat released to the surroundings ?

: . . C
57 3w @3 e mwmﬁwﬁﬁmmém)m@ﬁme
e FWIFTH P, qR V, | 9% SR Mew Swer Al Swet T, -3 )

mﬁ‘wﬁmw Wwﬂﬁsww; SIER Wﬂﬁmw
memm|wmqwmﬁvmﬁsfwm?

‘ vao |
(A) 0 - ® @'-D7
| . POVO
(©) yPVyln2 O Ty

18
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~ CHEMISTRY
Category - 1 (Q. 41 to Q. 70)

Category-1 : 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.

aﬁ@@aﬂ% | ﬂ%@‘@r%@ 1 799 1 zw@wﬁmvﬁwm@mmﬂ%w

et v TR I A |
41. In the equilibrium H,+I,==2HIL, if at a given temperature the concentratlons of the
reactants are increased, the value of the equilibrium constant, K. will
(A) Incre_ase L (B) Decrease
(C) Remain the same ' (D) Cannot be predicted with certainty
H,+L,==2HI Rirafre FE ormam wRen [Riereetn wy 3w s0 ==
SIS, Ko, 99 W9
@ FH™Aawe (B) ZM | o=
(©) wﬁaﬁs’@ﬂml - (D) FfRE I <@ I 73

42. If electrolysis of aqueous CuSO ‘solution is carried out using Cu—electrodes, the reaction
taking place at the anode is

wf Cu-sf¥ead IR F@ CuSO, ¥ &y TR ofvs-Rugar, s [

(A) H*+e—>H | (B) Cu?(aq)+2e — Cu ()
+(C) 80,>(aq)~-2¢ >80, (D) Cus) ~2e > Cu?* (aq)

43. Which one of the follolvu"ring éléétroﬁic arrangements is absurd ?
(A) n= 31~—1m—-1 ~ (B) n=31=0,m=0
(C) n=2,1=0,m=-1 < ¢ . (D) n=21=1,m=0

44. The quantity hv/k, corresponds to

(A) Wavelength (B) Velocity

(C) Temperature - ' (D) Angular momentum

hv/k, Foifire aff & @3 goix

(A) ©HTG (B) @@= (C) Twel (D) T IR

R " | B X e N

A
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In the crystalline solid MSO,. n H,O of molar mass 250 gmol™1, the percentage of
anhydrous salt is 64 by weight, The value of n is

250 gmol~! WeiffF ¥ o @ (oo IHA W MSO,. n H0-9F Emf
R ST FCATE MoFA AR 64 T, n G WA TR 1
A 2 - B) 3 (C) 5 (D) 7
At S.T.P. the volume of 7.5 g of a gas is 5.6 L. The gas is

S.T.P. T8 7.5g S@ Q6 MG SIS 5.6 L | G 2o
(A) NO (B) N,0 (C) CO D) Co,

The half - life period of g, 125 is 60 days. The radioactivity after 180 days will be
112597 Wy 2= wo (60) F1 Svo (180) Fet iw Tew (owfETel T@

et T R T A ST B e

(A) 25% B 125%  (C) 333% D) 3.0%
Consider the radioactive disintegration "

210 206

The sequence of emission can be

(A) B.B.B - (B a0p - ©) BBy (D) B.Ba

The second lonisation Energy of the following-elements follows the order

frafeRe Ciieefem Rl wme fera e 20
(A) Zn>Cd <Hg (B) Zn>Cd >Hg (C) Cd >Hg<Zn (D) Zn<Cd<Hg

The melting points of (i) BeCl, (ii) CaCl, and (iif) HgCl, follows the order

(i) BeCl, (i) CaCl, «e (jii) HgCl, 9% *7T1%a RN T -

C(A) i<ii<iii . B) dii<i<ii (©) i<iii<ii (D) ii<i<iii

Which of these species will have non-zero magnetic moment ?

QETEIR WY ARG BIRE INe I A ?
(&) Na* (B) Mg ©) F D) A

20
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The first electron affinity of C, N and O will be of the order

C, N @R O 3 W SN FETRGA WS RN 7@ |
(A) C<N<O  (B) N<C<O (C) C<O<N (D) O<N<C

The H — N — H angle in ammonia is 107.6° , while the H — P — H angle in phosphine is
93.5°. Relative to phosphine, the p—character of the lone pair on ammonia is expected to
be '

(A) Less ‘ (B) More

(C) Same - (D) Cannot be predicted

A T8 H-N-H 989 @9 251 107.6°, TN ¥ H-P - H & I
93.5° | TR P Sy R TEnegH p-b@ we v ;WA

(A) I (B) TN (C) % (D) & T A
The reactive species in chlorine bleach is

: 1
i s Raara e |gh == |

(A) CLO (B) OCI- €) Clo, (D) HCL

The conductivity measurement of a coordination compound of Cobalt (IIT) shows that it
dissociates into 3 ions in solution. The compound is

(A) -Hexaamminecobalt(III) chloride

(B) Pentaamminesulphatocobalt(III) chloride

(C) Pentaamminechloridocobalt(IIl) sulphate

(D) Pentaamminechloridocobalt(IIT) chloride

@B FRES (1) 97 3§ TR (coordination compound) "Iﬁ?TﬁET‘JT T R 0 T
«fs wrare ol e Rewfere =3 | @t et

(A) RERFRRES (11I) RS (B) Wﬁ‘ﬁwamtﬁmw (1) FRES
(C) TIrBRMEFRIZEIPRES () AT (D) TrORAERIRTEIRRES (1) GFRIEe

In the Bayer’s process, the leaching of alumina is done by'using
1R 99 afferarn s e (leaching) F91 0 SR TEI
(A) Na,CO, (B) NaOH (C) 8io, (D) CaO

Which atomic species cannot be used as a nuclear fuel 7

@R (species) NI SR RTT U< 51 TR A 2

233 : 235 239 : 238 :
(A) o U B) U (C) o4 Pu B{Y)) 92 U }

21 - P.T.O.
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The molecule/molecules that has/have delocalised lone pair(s) of electrons is/are

e e @ e A welm W [Rge fswr RAsRT L\suxp/?m (delocalised lone
pair of electrons) Sg® 6 A Crefe z&

0 L
' . . ‘ //// N
/l.k /OCH3 (n /H\ | /C
H,C CH, HyC CHl,
OCH,4
() R (IV) CH,CH=CHCH,NHCH,
(A) LIandII ~ (B) LHandlV  (C) landIl (D) only III

The conformations of n-butane, commonly known as echpsed gauche and
anti-conformations can be mterconverted by

(A) rotation around C-H bond of a methyl group

(B) rotation around C-H bond of a methylene group *

(C) rotation around C1-C2 linkage

(D) rotation.around C2-C3 linkage

n-REEEE SRt sRERefE (conformatlonal xsomcrs) BfF9C. (eclipsed), T
gauche) '-‘37«1'\ W5 (anti) SRAIST (conformation) St fifes ! SE W AT

TR AT

(A) RUZa TS/t (group) TREFS C-H w47 Yo

(B) s WﬁE@/&I@T (group) SRFS C-H T@maa Yo s

(C) Cl-C2 & Qi s

(D) C2-C3 <@g Yol W

The correct order of the addition reaction rates of halogen acids with ethylene is

(A) hydrogen chloride > hydrogen bromide > hydrogen iodide

(B) hydrogen iodide > hydrogen bromide > hydrogen chloride

(C) hydrogen bromide > hydrogen chloride > hydrogen iodide

(D) hydrogen iodide > hydrogen chloride > hydrogen bromide

BRI I DS SIS TR R (addition reaction) T 3w & o
(A) " QRHEA FRZE > UGS @WES > Y@ SCASET

(B) TRUGIEH QAT > FLEE FHTE > AREE PHRT

(C) TRTCECEA WERT > IRGIEA FRIRT > ZREHGH AAGIRE

D) WW>WW>W@W
22
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One of the products of the following reaction is P.

e R = By smidefed W @G TAP |

0
iy aq KOH
cel, DMROV
ii) H;0"
Structure of P is
P &3 5% T4
o - 0
(A) O/“\co:u (B) O/k 1
O HO O

) OH | D) O ¢l
| R NG

For the reaction below, the product is Q.

CO,1 acetic anhydride _
e > Q[CoHgO,]
Conc.H,SO,(cat.) heat
10 : L

e RiFubre Bty & |

_ LCO,11 TR E SNRIEEET
: : > Q[CoH,0,]
Sy AT Wt (SWues), e |
1O

The compound Q is

Q 99 o7 TA .
CO-H COOCOCHy
(A) (B)
OCOCH, Ol1
CO,H
() D)
COCH;,
OH

23
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- Cyclopentanol on reaction with NaH followed by CS2 and CH3l produces a/an
(A) ketone - .~ (B) alkene
(@) et_her (D) xanthate

ARFCADIACETS 'W NaH, CS; @@ CH:l -93 wugn R o 8o e
tiEai | |
(A W | ' (B) SR

(C) WM | .(D) GG

The compound, which evolves carbon dioxide on treatment with aqueous solution of

sodium bicarbonate at 25°C, is "

W@mﬁﬁzsocwmmmﬁmmwmmwm
IE ISR LAy IR T T

(A) CH,OH () CH,COCI

(C) CH,CONH, | (D) CH,COOC,H

The indicated atom is not a nucleophilic site in

ﬁ‘ﬂ%ﬁ’@wmﬂ%ﬁﬁwmﬁt@fﬁﬁw "W‘T@ AR (nucleophilic) 7 i @A

(A) BH, (B) CHs;Mgl
t . 1

(©) CH3%)H | ' (D) CHSIjr:Hz

24
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The charge carried by 1 millimole of M™ ions is 193 coulombs. The value of n is

| ffeaneT M™ SiE 193 FoTR B8t 927 40 n G W I

(A) 1 ' - (B) 2

<€ 3 | ' D) 4

Which of the following mixtures will have the lowest pH at 298 K 7

298 K Twom, N5 ogve Rfe wRdekr W @R TR pH @9 W SERY 20w
(A) 10ml0.05N CH,COOH +5ml 0.INNH,OH

(B) 5ml0.2NNH,Cl+5ml 0.2N NH,OH

(C) 5ml0.1IN CH,COOH + 10 ml 0.05N CH;COONa

(D) 5ml0.IN CH;COOH + 5 ml 0.IN NaOH

Consider the following two first order reactions occurring at 298 K with same initial
concentration of A:

(1) A —> B; rate constant, k = 0.693 min-!
@) A—> C;half - life, t,,,=0.693 min

Choose the correct option :

(A) Reaction (1) is faster than Reaction (2)
(B) Reaction (1) is slower than Reaction (2).
(C) Both reactions proceed at the same rate.

(D) Since two different products are formed, rates can not be compared.

208 K Bwery, M oawe v duw-wrw i (e A-93 dres vy A |
(1) A—-)I B; - &I, k= 0.693 min~! |
) A—> C; W&, t,,=0.693 min

e Tl IwE 37

(A) g ffEn (1) RSl (2) s geifs e |

@) gaw [KfEFah (1) werba (2) sre Guefs w=om|

©) i Rfgem smwafe s=am) |
(D) 9 Rigraw Seom @ o zewn Rieww 6 gemt 33 A A

25 " PT.O.

I
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For the equilibrium H,0. () & H,0 (v), which of the following is correct ?

H20(0¢H20(v)wmﬁam%'m S Wy FA3E T ?

(A) AG=0, AH<0, AS <0

B) AG<0, AH>0, AS>0
(C) AG>0, AH=0, AS >0

(D) AG=0, AH>0, AS>0

_ ab _
For a van der Waal’s gas, the term (;‘j) represents some

(A) Pressure

(B) Energy

(C) Critical density

(D) Molar mass

4= oI T wwe W@%ﬁtﬁfﬁr@aﬁfﬁ‘ TF I YT
(A) o

(B) *f&

€) TR Y

(D) Wik ew

26
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Category — 11 (Q.71 to Q.75)

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.

Y, TR LA |

At constant pressure, the heat of formation of a compound is not dependent on
temperature, when

T BICPY, T TSI <1501t Sl $o19 eaiier 2 1, 44
(A) AC,=0 (B) ACy=0
(C) AC, >0 (D) ACp<0

A copper coin was electroplated with Zn and then heated at high temperaturé until there
is a change in colour. What will be the resulting colour ?

(A) White (B) Black

(C) Silver (D) Golden

G MR A Zn T Ofee O T T G ST B55 ST 4w a9

T qoRd | qWed AEIed T ARRSER F @b F W 4= A2
(A) Wt - B) 3 ‘
(C) wifer (Silver) (D) ¥R (Golden)

Oxidation of allyl alcohol -with a peracid gives a compound of molecular formula
C,H,0,, which contains an asymmetric carbon atom. The structure of the compound is

ARSETS AR TES A SR SieieRd @I M S I AW
IR FFe C,HO, a A@ GEaing Wﬂﬁl@ (asymmetfi_c) ?ﬂé?{ HELID TES |
T=IBY o157 7 | N -

OH
0 ‘
OH -
- (A) l>\/ ®B) O
CH;
H
P 011 11
. H c/b/ o H
2 9] ' Q
(©) _ (D) H,C ,
OH
27 . P.T.O.

-
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74. The total number of isomeric linear dipeptides which can be synthesized from racemic

alanine is S

ﬁﬁﬁlf«s R T m‘r%f TRAA AR '(unear)-sri*cvmaﬁv W&t‘.ﬁ‘f DR
o S @ R |

@ 1 | S | ~(B) 2

© 3 o D 4

75. The kinetic study of a reaction like vA — P at 300 K provides the following curve, where

concentration is taken in mol dm™ and time in min.

300K B0, vA P REFIDT TR Aveg SR eBab TN I,

A PY mol dm™ G TN min 4|

- ro. Initial rate
T _ [Ao]: Initial concentration of A
Slope (A®)=40 ro: ARTE @
| Vi [Ac): A- @T ATT 5N

(A, —
Identify the correct order (n) and rate constant (k) : |
e RRFI-ET (n) 498 @1 439 (k) & 9 |
(A) n=0,k=4.0mol dmmin .
B) n=1/2,k=20 .mol“2 dm>32min!.
(©) n=1, k=8.0minl.

(D) n=2,k=16.0 dm’mol! min~l.
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Category III (Q. 76 to Q. 80)
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 mark will be awarded.

@3 1 IR Oeg AT | 917 T S Bex et 2 797 IR | I @ @1 TR A1 AT
32 315 BEAG 317 T 71 AP SIRGE A 2 x @ b AdF BOF (AT FEE ©IF T4t
+ SPIET @ 1 T8 S5 S At | qft I el BeF ¢e! = 1 931 Tea
WY GG BT AT et Swafh Geor 4 (S8 1 | e Gt @It! 797 101 IR
1, SIS G 77 A |

76. Coinpounds w.ith spin—only.magnetic moment equivalent to five unpaired electrons are
tof e EGER WF Y (spin) BIFF AN I [Weele e
(A) K,Mn(CN)] (B) [Fe(H,0)]Cl
(C) K, [FeF] (D) K,[MnF]

£y

77. Which of the following chenﬁc_als may be used to identify three unlabelled beakers

containing conc. NaOH, conc. H, SO, and water ?

a6 =fbfre Raia a1l ¥ NaOH, mHsoijWﬁﬁ?Ww
fafeRe @R FRfAesh TR 9 WE w,

(A) ‘NH,NO, | (B) NaCl

(©) (NH,),CO,. ‘ (D) HCOONa

78. The compound(s), capable of producing achiral compound on heating at 100° C is/are

100° C Sty $oe e A @ @l /cistef S-a@4¢d (achiral) T 8oy
IWS AR F/eel 2=

. Mc
( A) (B) Et ? CHQCOQH
HO,C CO,l1
: Et d CO,H
© (D) I 2
o Me

A . _ 29 : P.T.O.

. 1

i e

[ —————
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79. Haloform reaction thh I and I\OI-I wdl be responded by

ﬁg%ﬁvsmcz‘fmartﬁ}mﬁrl a3 KOHaameﬁmnwwamw

tsnﬁ/mf%r e
. | O
? Me

(A) I\)’\/ Ph B) py 6

| | o1l
(©) ,Me/\/l\l,h | ) P N/“\Mc

! 0 Me t

80. Identifythe correct statement(s) :

(A) The oxidation number of Cr in CrOj is +6. _ L

(B) AH > AU for the reaction N,0,(g) — 2NO, (g), provided both gases behave
ideally.

(C) pH of 0.1N H,SO, is less than that of 0.1N HCl at 25°C

RTY
(D) [—f‘) =0.0591 voltat 25°C..

s feqfe <1 Refouf sees o
(A) CrO, G Cr -7 SRR T 46

(B) N,0,(z) - 2NO,(g), RieFaioa AH > AU =< T syt B e oM A e
I |

(C) 25°C =9Iy, 0.IN H,S0, 99 pH G W 0. 1N HCl GF pH G99 S ST 9 |

(D) 25°C S®m9l, ( )tﬂ'ﬂ T 0.0591 volt |

J—— -
‘turv T T — uv-—:v—-— ==

iy el

1i'
‘15
{
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-

IoeR

Fex (oW W®Il .

'ﬂﬁm%wﬁmﬁtwm@mw@amﬁm@www
St oa @ Weh 7@ | g TIOR@ I wEs ST AWE wdie w7y T |

| So,

5.
i 3% 0% SR WA A | WAE TS A0S T e AR o 3!

.

St
58.

R )
a3 opeiE foAS WGARE S o W aw o oo oEb ey

Category—.l:'ﬂ?ﬁ'wfﬂ@?lﬂﬁﬁ@@ﬁﬁ[ﬁlmﬁﬁlf\fﬂ@@ﬁﬁw&'ﬂ'
RN 9ol Tog e % 999 o AR

Category-II: 9% Swa F® ¥ Swx frs 2 ¥4 A v Ber R Wl
WEH «3ifs Tea R % 759 <0 A _
Catcgory-lll:tﬂ?ﬁﬂ‘{W@?@WWIW@%WWZWWI
PR T YR A AME GR APT Tede W I A AP OREA M 2% W
< How To7 (oYl A OF WAl + AFE I Tow HEF SR WG

A | »

OMR “@ AB,CD e e w=f wab 3 %ea Mo z@!

OMR (g Tud (e wya@ el 9 A 1 AT A IR P

OMR @ fAfE BW Tl & (I8 3 A A A1 |
omﬁ@ﬁﬁ?mﬁﬁmmm:ﬁmmmw%mwm
e TR G AEEAT el qad IO T | |

OMR it REE TR fEe A ¢ R @eas W fere 7w R e
oo g e <@ | :

oo@d WA 9 @F T4 Tl PR W g WE SR, AQFAT AN,
AR @TE AN W AEE O T A Sew Ad A Z(H WO A
OMR #&ff S z(a A S SN W AuEe AeH wCA WS M |

ﬁmﬁaﬁiaﬁm%mw@s@mwmmmﬁ?ﬁw@wﬁm&_'

THRIZEAPN, W&T@W&W,HW,W,W,MH{WW%?

oA 9 T
aﬁﬁmmwwwwamTémmmmmwmwwmwd&
JIEr JIEH TR N _

A5 TF TS Wl OMR *i@ SRy ¥ sfeferE s W

qF puE SRS @ A Tou SErST o TRSW Sitm W WO A
WWWWMGW@WW$WIWW¢%W

STors w9 S TR, (ICR(@ S MU (s a! & = ¢ poR A [rEbs T
' J
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INSTRUCTIONS

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

Category-1 : Carry 1 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-1II : 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 on OMR sheet by darkening the appropriate bubble marked A,
B,C,orD.

Use only Black/Blue ball point pen 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 roll number carefully in the specified locations of
the OMR. Also fill appropriate bubbles.

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/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 om 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.

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.

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
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 — | (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

@ﬁ%%|%@mﬁmlmmxw@wﬁmwmmwwﬂ¢@m
et v srem Bt A |

1. Let A and B be two Square matrices of order 3 and AB = O;, where O; denotes the nul]
matrix of order 3. Then,
(A) mustbe A= 0;,B= 0, (B) ifA+# O;, must be B # 0,
(€) ifA=0; mustbe B#0, (D) maybeAy# 03, B#0,
T I A8 B, 3 TEE (order) w6 afwrfiy «ze AB=O0; WA 05, 3 T
T WGE e @ wirem
(A) WA=O3,B=03W (B) ?IﬁA;éO3,WWWB¢O3'Q'Cﬁ
© 3IWA=0,27w= SR B#0, T (D) O AMAA#05,B#0, ‘

2. LetPand T be the subsets of X—Y plane defined by
P={(x,y) :x>0,y>0and x2 +y2= [}
T={(x,y):x> 0,y>0andx¥+y8 <y

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

T T X-Y oW 7S BpE p g T fFeR sewre Wiy
P={(x,y):x>0,y>Oandx2+y2=I}
T={(x,y):x>0,y>Oandx8+y8<l}

Cit®E PNT 3@
(A) 71 T o (B) P
© T (D) P-TC
3. Letf:R—Rbe defined by f(x) =x2—l—j_;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
T IR RO ST RS Wy o FG) =+ - 1% — vitwm
A) f a3 53 SoififSan =g (B) f Tofifbaa Ry v Wy
(©) f Tofifoas ¢ o D) f AFF-8 77, TRt 7y

A 3 P.T.O.
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4.

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

(A) pisreflexive only

(B) p isequivalence relation

(CY pisreflexive and transitive but not symmetric

(D) p isreflexive and symmetric but not transitive

R -9 & apb IO GMAC ST T apb I @ @< WA I 1+ ab > 0 TH|
Gl ]

(A) pBYIE TN AT (B) p TPl HH

(C) pT 8 MENMA &3 o#foww 71 (D) p 7w @ #fowy g FeFwatia 77

A probiem in mathematics is given to 4 students whose chances of solving individually are

111
237 and . The probability that the problem will be solved at least by one student is

ﬂﬁﬂﬁﬁw4wwwmwmﬂrﬁ|@aﬁawww

ﬁé,;jraa\y@\—:rsfﬁ‘w AFEH AP AT IS ANI ©F FSA T

(A) (B)

(D)

s W
] Lnjwo

©)

If X is a random variable such that ¢(X) = 2.6, then o(1 — 4X) is equal to,
aFB IPRHA X 9 TH@ o(X) = 2.6 TE o(l —4X) -99 T TR@
(A) 7.8 @) -104

(C) 13 (D) 104

If eSiny _ e=sinx_ 4 = ), then the number of real values of x is

I esiny— esinT_ 4 = 0 7Y, O@ x -9 IBI AT WA\ A
A) 0 (B) 1

© 2 (D) 3

The angles of a triangle are in the ratio 2:3:7 and the radius of the circumscribed circle is
10 cm. The length of the smallest side is

aafo fagrerd Mol 2:3.7 write wie wxe fagefa ~fgres aetd za 10 em.
fargwfbs Faow s G =

(A) 2cm (B) S5cm
(C©) 7cm (D) 10cm




9.

10.

11.

12.

_EduClears Ai

NEET - JEE Prep Coach

M-2019

A variable line passes through a fixed point (x5 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)

aﬁmawﬁ%%q(xl.y]) M G T A @ B Rvyre mw
TN SIS OAPB 794 91 (01 -9 Tewgoter 27 (O: TwIAR Weag)

' 1.
(A) (Y—)’l)2=4(x—x;) (B) }'Jf)_,:
2 2
20222 2 X Y _
() x*+y?=x, Y, (D) 2x(3+y13 1

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

~ _—

(M) y+a3+2+3y3=0 B) y-x\3+2+33=0
© y-x\3-2-213=0¢ D) x-x\3+2-33=0

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

aﬁwwﬁ%ﬁ*ﬁ(a,mmw« TR AE @ TR ol
SIFS SRR AR Fwmeld 25

(A) x*+y?—ax—By=0 (B) ¥ -y2+20x+2By =0
(©) o+ By (o + p?) = 0 D) +iz=1

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

Zax +day +c = 0 9 7bx + 3by — d =0 ALEAEATIT &R 594 N wfEe e
WWW,Wa,b,chWW&WIWad:ch
(A) 2:3 B) 2:1

© 1:1 | | (D) 3:2
5 P.T.O.
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13.

14.

15.

16.

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

a3 FerFa 38 WRE 9 A, @ M 8 x-wwE =M s A
[ oo i vg ABEAY 2

(A) (-pP=4qy (B) (r—q)?=4py

©) (-pP=dqx | (D) (y-q?=4px

1 /3
If P(0, 0), Q(1, 0) and R (’2‘, 325) 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[~2—,3,9 awe foaft 791 s@EEI@ PQ, QR 8 RP ¥ Jrew foqf
=pfe, IR 08 @9 T

w @3 ® ()

1 1) 1 -1

© (335 ® (3
y2 |
For the hyperbola — 5~ — =5 = 1, which of the following remains fixed when «
cos“a  sin“a

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

2 2
Wcoﬁza-sﬁzf 1-9% TR o *RSe TEe RafReetn @R w--Refs
I ?
(a) (B) Mm@y
©) =ifeer (D) SEHe

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

g3 Togrew AR S ¢ T @k TACEY A B | WM STB @I TR

fagw za o @ @W BTl T3,
(A) (B)

(D)

N[N
[FOR 1N T R PSS

©)
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18.

19.

20.

21.
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The equation of the directrices of the hyperbola 3x2 — B}y2 —18x+12y+2=0is

3x2 = 3y2 ~ 18x + 12y +2 = 0 *RYCGF HATFIER TR 2

13 6
(A) x=3+ 3 B) x=3+ 13
13 3
C) x=6+ 3 D) x=6+ 13

P is the extremity of the latusrectum of ellipse 3x2 + 4y? = 48 in the first quadrant, The
eccentric angle of P is

3%+ 4y2 = 48 TSR ARTHA AT M Ao T Pl P @@ TRRT-[RIT T

4 3n
A) 3 ®) 4
T . 2n
© 3 O 5

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

_2
(-1,-2, 1) and parallel to ™ 3’3—=fi

x—£3=-"’—-§—_iw T @R (1,2, -3), (-1, -2,1) ﬁ“ﬁ‘a‘tﬂ? AT OEE
o Sfeerye e, -wie =

A) 23,4 B) (14,-8, 1)

©) (-2,0,-3) ® (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) RVERIRN @M AR TRES 3@ W oEw TR
W .

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

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

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

T 0> o0, O n-RGF JRAE 7 T@eEE Al wwireran T =@

@) = ® 3
N
© Z o F
7 P.T.O.
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23.

24,

285,
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Let f(x) > 0 for all x and f'(x) exists for all x. If f is the inverse function of b and

W) =TT iog5 - Then (o) will be

WA 9 AP x- 47 G f(x) > 0 GR TIA x-GF T '(x) -99 ARG iz | A

f, SEPFET h-a9 REF S 77 8 h'(v)= T R f'(x) ’E

1 +logx
(A) 1+log (f(x)) (B) 1+f(x)
(€©) 1-log(fx)) (D) log f(x)
Consider the function f(x) = cos x. Then
(A) fisof period 2n (B) fisof period '\{EE
(C) fis not periodic (D) fisof period n
f(x) = cos I [QEEA 9| CIUR(,
(A) f-93 RIS 2n B) f-a7 *HEgE\2n
(C) f TRYgY e T (D) f-9% “ARgen
xE:(I}L (er+ )
(A) Does not exist finitely (B) isl
(C) ise? (D) is2
e
(A) -3 IRY TR | (B) -a WA |
(C) -493 W ¢2 (D) -9¥ W 2
Let f(x) be a derivable function, f'(x) > f (x) and f(0)=0. Then
(A) fx)>0forallx>0 (B) fix)<Oforallx>0
(C) no sign of f(x) can be ascertained (D) f(x) is a constant function
WMeT SR @ f(x) 90 SCFAEN SFES, £/(x) > (x) 9 f{0)=0 TTFE
(A) T x> 0-9F §F f(x)>0 (B) ¥ x> 0-93 & f(x) <0
(€) {x)-9% W o w1 eI T (D) fx) 99 L& ACTHFS
8
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26. Letf:1,3] > Rbea continuous function that is differentiable in (1,3)an
£'G)=|f(x) P +4 forall x €(l, 3). Then,
(A) f(3)-f(1)=5istrue (B) f(3)-1f(1)=5is false
(©) f(3)-1f(1)=7is talse (D) f3)-fily<o only at one point of (1, 3)
WA L[1, 3] o 7 S ST @ (1. 3) SR SRETICAT e 767 x (1. 3) - w7
U ') = fx) |2+ 4 T,
A f3)-f(1)=5 %7 3=
(B) f(3)-1(1)=5 srareT z@ =
©) 3)-f(1)=7 drmer =@ =
D) (1.3)-99 Wa @@ Reqe 1(3) - 1) < 0 zra

27, lim npp X),n>0

¥=0+

(A) does not exist (B) exists and is zero

(C) existsand is (D) exists and is e!

_‘rl_l)lg‘;l+ ("Inx),n>0

(A) -9 w9 @T (B) WiRT Wi @2 WA xay
(C) WRT WIE 9 ¥ | (D) WY WE g3 W el

28. If J cos x log [tan %) dx = sin x log (tan %) + f (x) then f(x) is equal to, (assuming ¢ is a

arbitrary real constant)

fcosxlog (tan%)dx=sinxlog (tan§)+f(x) RE, f(x) 9F TN J@, (@NE ¢ 93

IPR I (79 )
A) ¢ B) c¢-x
(C) c+x (D) 2x+c¢
29. y=[cos {2 tan~1 /]I—-_;%}dx is an equation of a family of
(A) straight lines (B) circles
(C) ellipses (D) parabolas
y=/cos {2 tan~! A /;;f}mwﬁwﬁ AT T g3
(A) =& s (B) 3¢ =
€) ¥ e fiwm (D) wffge =

A 9 P.T.O.
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30.

31.

32.

33.
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/4 '
L sin x
The value of the integration f [?\.l sinx | + m + ] dx
—7t/4
(A) is independent of X only (B) is independent of p only
(C) isindependent of y only (D) dependsonhi, pandy
/4 _
) sin x
THFA f (M smxl+m+y} dx-65 ==
—/a
(A) YA A-9F FATE FE (B) UG p-aF ACICE FEF
(C) B y-97 FATHE T (D) A p8y-9% o7 ST
a a
The value of lim l[f esint dt J esin’t dtjb is equal to
x—0 X
' y xty
a a
.1 . 2 . 2
lim “‘|:f esin“t dt — f eSint dt} -499 TR TA
x—0 X
y Xty
(A) e,sin?- v (B) e2siny
©) elsinyl (D) ecosec2 y
Iff 22 2¥dr=A2% + ¢, then A=
T[22 2¥de=A27 +¢,TW, SRA=
. 1
A) Tog2 (B) log2
' 1
© (og2? ©) Gog2?
1
2015 1 )
The value of the integral f { m + }r} dx is equal to
-1
1
¥2015 1
f {el"l (x® + cos x) * em} de & W 2
(A O (B) 1-¢!
(C) 2e! D) 2(1-¢h
' 10
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36.

37.
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.fin,;xl{l+ \/IT:F_+ \/n+ \}n+ \In+3(n 1)}
(A) does not exist B) isl

(C) is2 (D) is3
lim~3-{1+\/ . }
=0 1N n+3+ n+6 n+ \/n+3(n -1)
(A) WY =T (B) W 1

(C) =N 2 D) =+ 3

X

X
The general solution of the differential equation | 1+e” | dx + (I - i‘) e¥dy=0is(cisan
arbitrary constant)

X

1+e; dx+(l ~';“) e;dyzowmwwquyﬁ(c ‘ﬂﬁwm

X X
(A) x-ye¥=c¢ B) y—-xe¥=c¢

RY

y

x
=c (D) y+xe¥=c¢

d
General solution of (x + y)? ExX =a%, a#0 is (c is an arbitrary constant)

(Jé+y)2%=a2, a#0 -9 YR FTAYH I’F}' (c tﬂ?fﬁ IPR {IT)

A) S=tanl+c (B) tanxy=c
(C) tan(x+y)=c (D) tanm=m
a a

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

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

WWP(43)W'W5—2 y— Iaﬂ?%ﬁﬁ'ﬂ!PﬁWWﬁtﬁﬁ?ﬁ
X-SPET (16, O)WWWWWMW

(A) 325 (B) 2
(€) 2 (D) 3
11 | P.T.O.
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38.

39.

40.

41.

- 42,

(©) +5and % (D) 325 and 73

M-2019

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

<« TSRS @ ORI 0.1% Y NRCT W TRETE P A AW
(A) 02% B) 0.3%
(C) 04% - (D) 0.05%

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

wi%ﬂwﬁﬁwﬁ%v@mmaﬂ%ww;ﬂﬁﬁ—mmm
08 BTH, O tan . 8 tan T

\/§2+ L4 \152— 1 ®) /3{52+ Lo /3[52— 1

2

. 1
If log, 6+ % = log, (2-“ +8] , then the values of x are
1 L
Rl 10g26+§x‘=10g2 [2‘ +8}?8.T, @ x -4 WRef =4

11 11 1
®) 33 © -%32 ® 33

L |

2

]

@A)

Letzbea compie}{ number such that the principal value of argument argz> 0.
Then arg z — arg (-z) is
el AR 2-9F (FAF (argument)-aF JLAH arg z > 0 | O arg z — arg (- 2) R

@ 3 ® tn © n @) -n

The general value of the real angle 6, which satisfies the equation,
(cos 6 +i sin 0) (cos 26 + i sin 20)-----(cos nd + i sinnB) =1 is given by, (assuming k is an
integer)
(cos + i sin B)(cos 26 + i sin 20)----(cos n6 + i sin n@) = 1 4% Wﬁlﬂ‘i@‘ Pra @
G -9 YR A T, (Wkﬁ‘f AT 1)

2k~ 4kn

@ 5 ® D
4k ok
© 735 ®) o+

12
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Let a, b, ¢ be real numbers such that a + b + ¢ < 0 and the quadratic equation
ax? + bx + ¢ = 0 has imaginary roots. Then

T 2,b,c IR A GT W a+b+c<0 @ RS FMFAT ax? +bx+c=0-
7 frery o | IR | |
(A) a>0,¢>0 B) a>0,c<0

(© a<0,¢>0 D) a<0,c<0

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

- of 6 questions ?

e AAFAE / AU g6 12 B opw W @ 6% oArw Tod e
T | grefer 7 Reowst e e | @@ / 1318 @m Rom @=s 463
@ﬁam@wmmmﬁm&ﬁ/ﬁ?mﬁﬁwws%m@m
TAS AN TO T O 75

(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,

el ffen wea @bk 18 Wz @ o ez B W Wi I W ©=
FIOGT A S I WM BF b T TR Wed AOE W AE, O 5
9,

) c, (B)‘ 2.7¢C,

© 34, D) 317C,4c,

728 +16n -1 (n €N) is divisible by

TP YT 7= 720 +16n-1 (n N) Rorey 2

(A) 65 (B) 63
(C) 61 D) 64

13 P.T.O.
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1 1 84
The number of irrational terms in the expansion of | 38 +54 | js

' 84
l 1
[38 +54 | - fRfere wEm Amm e ze

(A) 73 (B) 74
©) 75 (D) 76

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 — 3y is '

(A) invertible (B) orthogonal

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

TP A GO 3 wER I WhHE T OB T T | e [, ¥ 3 @
G Wl | CeeE WilE A -3l

A) -7 o9 witsrgn wRe wiw1  (B) @ Wik

© -7 Rode wiis-97 SBe W21 (M W Rl e

(A) M (B) M

(C) null matrix (D) identity matrix
MMM, R -9 3 @9 o Wiy 27 gae M’ M -9 +if3<s 77, ©@
adj(M’) — (adj My WG=fs =

(A) M (B) M’

(C) 77 Wi (D)« Wity

5 5x x
IfA=]0 x 5x |and |A%|=25, then | x | is equal to

0 0 5
5 5x «x
A= 0 x 5k B|A%=25]F, W[ | x | -7 WA T
0 0 5
1
A) 3 B) 5
(C) 52 (D) 1

14
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Category — I1 (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.

(s Sea A3 | Ade Sua firter 2 747 #1171 go1 Soa fivet ot @ @i 4w S

S1.

52,

fTeT ¥ 2@ FIBI I |

The system of equations
M+y+3z=0
2x+puy—-z=0
Sx+7y+z=0

has infinitely many solutions in R. Then,

- AFANSTET R -9 SPRYT YN AR,

A A=2,p=3 | B) A=1lLu=2
C) A=1lpu=3 D) r=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) f71(A)-f1(B)> (A - B)but the opposite does not hold.
(B) f1(A)-f1(B)cf-! (A -B)but the opposite does not hold.

. ~ 1 L. —

N 99 £ X o Y GR A BT Y-99 S $A0H | PR (R eiaslE
#vfere widaz |)

A) ft@y-f-! (B):Df;l (A -B) g Radreft oy =1

B) f1A)-f!B)cf-1(A-B)Fg Rl so7 7=

©) f1A-B=f1@)-f1®)

D) fHA-B)=f1A) U (B)

15 P.T.O.




54.

58S.

57.

| EduClears Ai

NEET - JEE Prep Coach _ M-2019

S3.

Let S, T, U be three non-void setsandf:S—>T,g:T—)Ubesothatgqf: S—>Uis
surjective. Then

(A) gand fare both surjective (B) g is surjective, f may not be so

(C) fis surjective, g may not be so (D) fand g both may not be surjective

AW T4 S, T, UTeAd sy o6 «e f:8->T, ¢:TH>UGW @ gof:S>U
Toififbad 3@ CoR

(A) g ez Soififbadt

(B) g ®fifoad 27, f Tofibadt A8 Trw i

(€) fofibad 2@, g Boififoad A6 2re iz

(D) f8gTeEE SAfifbad F-8 Tro i

The polar coordinate of a point P is (2, B QE) The polar coordinate of the point Q. which is

such that the line joining PQ is bisected perpendicularly by the initial line, is
93 RY p-av ww wE o (2,—;—’)| Q @M @3B Ry w@waE PO
ARG AT @ ez i IE| R Q-4 (T FE IR

® (.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,

(A) =2 (B) >\2 ©) <q\2 (D) <é

The value of [im 5_'-9_! ia

(A) iﬁi (B) 0 © 1 (D) o
Letf(x)=x*-4x3 + 432+ c.c € R. Then
(A)  f(x) has infinitely many zeros in (1,2) forall c
(B) f(x) has exactly one zero in (I, 2)if-1<e<0
(C)  fx) has double zeros in (1, 2) if — 1< ¢ < 0 _
(D) whatever be the value of c, f(x) has no zero in (1, 2)
T @) =xt-43 +4x2+c,c e R, @
(A) 99 A WA & (1. 2)-[S f(x) SPRYT AW Ny F@
(B) W -1<c<0TW, B® (1,2)T® fix) 97 W@ 7 7R
©) I -1<c<0TW, OF (1,2)-® f(x) 79 =7 7@
(D) c¢-97 ¥ IR @T A &, (1,2)-1 f(x) =7 2@
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 infinitely many points

@M A 32~ 1 9T @RBE @R cos x 97 BT
(A) B 7w Rqe Hore @ 9@

(B) = foaft Rrqre ortare v s

© =wiew s e g s ke e e =T @
(D) =& WA e @mw 3@

N . 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 7 unit per second
2

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

(D) increases at the rate of 5 unit per second

@ﬁ%@my:%wﬁamWWtﬁww'xWﬁ%

TS 1 93 2E o w1 R (5, 2) n sfowwa wa om ofts e
zR

(A) ﬁ%tﬁtﬂsw%uﬂwmqﬁﬁm
(B) ofS NS 5 9FF @ IT AE

(©) dfS TRITE £ 9o WE T M

(D) oS Tiee T @3 @ I -

17 P.T.O. .
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. o . l—cos® n .
Let a=min{x“+2x+3 : xeR}and b= lim ——3; —.Then Z a"b""is
00 0 =0
. g2 . l-—cosB n .
W IFa=min{x*+2x+3 : xe R} @R b= lim —5; —O®@ 2 a' b* -Gq I
00 0 =0

]

2n+l_1 - ontl 4 1
(A) 3-211 (B) 3'2]'1

4n+1_1 1
(C) 3.2n (D) _2 (211 - 1)

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

WA T a>b>0ER FIA n22-49 G [(n)=a’m - b J(n)=(a- b)in|
sk
A) Im<J(m) _ B) Im>Jm)

© Im=Jm) (D) Im)+J@)=0

Let &, {3, 7 be three unit vectors such that & x (B x {z)=:)1“(;§+ ¥ Ywhere
&x(Bx§)=(&.9)B —(&.B)7.If B is not parallel to7, then the angle between g and§ is
A A A ~ A Iy 1 S A

&,B,7 o6 @oe =89 91 @ ax (Bx7)=5(B+7)

TR 6x (Bx§)=(&.7)p —(&. B)y 1 T §, 7 -9% “Tieaa M =T, SR & 6 f -
93 IR @ TA

5
@) % ®) %
2
© 3 ®) F

18
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63.

64.

65.

The posmon vectors of the points A, B, C and D are 3i - 2J -k, 2i- 3_] +2k, 51— _] +2k
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 rpostas sgH (o 39 T TG 31—2] K, 21—3_]+2k 51~J+2k

41—+ 2Kk | T RpesT «IT W@ AW, OF A-9F WA T .
(A) 0 (B) 1
€ 2 | (D) -4

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

; 1l . . . | .
then it moves 5 unit vertically up and reaches P,, then it moves 7 unit horizontally to
right and reaches P, then it moves g unit vertically down and reaches P,, then it moves

% unit horizontally to right and reaches P and so on. Let P, =, y,) and nlir)n00 X, = o
and nli_t)n‘30 ¥, = B. Then (q, B)is

a3 FFA TRY QWE @ OF I W OF AT 1 99 vEg P
P-4 tilR¥ | ©lR+i7 S@mwer o face % 9FF fiT P,-(e (Mg | Wooiw wRE

meﬁﬂwwﬁwp3wvﬁw;GHﬂwW

e ﬁw% 9o i P,-a Tled | wiwsin wmelie ©i@ W%L‘JW e
T Py-q Tiey @3e @3 et sered e | A Py =0 ) RF @R lim %, = @
lim y =B %% OF (ap) W

A) (2,3 (B) @%}
© (Z, 1) (D) (-‘31 3)

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

z AW G0 e wld A | z|+|2-1]-97 Ry W7 T

@A 1 (B)

ML RO

© 0 D)

19 P.T.O.
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Category — III (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.

9% 31 41T Soa T | 77 3T A Sww et 2 137 11w | 3 1 wer So 71 A
R 5T TOAS I I Al TP ST AN 2 x W I T BOT (ST IR ©F
A + SR (@ 0 OS 3T ©iF 7471 | I 1T goT Toq onsat 27 It i
CEEH N G108 GeT I ©IETET SN e 407 (A I[ | e ot it

TR PIOT FII A1, LI 77 797 17 |
303
66. Let A=| 0 3 0 | Then the roots of the equation det (A —AlL)= 0 (where I; is the
303 )
identity matrix of order 3) are
303
WA FAA=| 0 3 0 |OREA Fe det (A —AL)=0(I, T 3 (AT W WGH)
303
49 Reefer 7=
(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

X—y=78 x+4y =2 AR D YO +rome =0 @ @ YR @I BoE
A e C g 6 9TF i@ WA T @ AB=AC X (2, -7) Rl AC @R

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

68. Equation of a tangent to the hyperbola 5x*— y2 = 5 and which passes through an external
point (2, 8) is
S5x2—y?=5 I8 G ~rfe AfXey [’ (2, 8) A w1 @ ~pfes e 2@
(A) 3x-y+2=0 (B) 3x+y-14=0
(C) 23x-3y-22=0 D) 3x-23y+178=0
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69.

70.

71.

Let f and g be differentiable on the interval 1 and Jet a,bel a<b. Then

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

(B) If f(a)=0=f(b). the equation f ')+ (¥)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),keR

(D) 1If g(@)=0 =g(b), the equation g'(x)+kg(x)= 0 may not be solvable in (a,b),k e R

T L8 g SR [0 BTSN 9R a,bel,a<b! TTHER

(A) TL@)=0=1(b) TF, S £'(x)+f()g'(x)= 0 Taelfs (a, b)-TS HAMYATI=1T

(B) Wi f(@)=0=f(b)&m w@ f'(x)+f Mg')= 0 T34 (a. b)-To TR
-8 (O A

(©) I g@a)=0=gb) =™, @ g'(x)+ kg(x) = 0 75 (a. b)-TS TR, k € R

(D) I g(a)=0=g(b) TW, ©@ g'(x)+ kg(x) = 0 TRFB (a, b)-CS TR -0
M@ A, keR

3
Consider the function f (x) = xz —sin mx +3
(A) f(x) does not attain value within the interval [-2.2]

1. .
(B) fix) takes on the value 2 3 In the interval [-2. 2]

1
(C) f(x) takes on the value 3 7 in the interval [-2, 2]

(D) f(x) takes no value p, 1 < P <5 in the interval [-2, 2]
3

£ (x) =% ~ sin 7x + 3-SCrwal Rrasr w9

(A) ST -[-2,2]-TS fix) @ 9 iRz @ Al

(B) R [-2,2]-S fl), 2_%%% Afar I

(C) == [-2,2]-T® f(x),BZI;' TG R e

(D) ST [-2, 2]-TS f(x), 99 @ I p *ARgz ¥ A @AH 1<p<5

l

Let] = f x"tanlx dx. Ifa I »+b, I = ¢ foralln 2 1, then

n n+
0
(A) aj.a,.a;arein G.P (B) b).b,.b; arein A.P
(©) €,Cy,¢5 are in H.P (D) a;,a, ,a;are in A.P

1
T F = [ x"tanlxdx | W A n>1 @7 ww a,l,+b I =c T o@

0
(A) aj,a,,a; ¥TMGT Foifere QUFE (B) by,b,, by A eifere QR
(©) cpicye; RS Foifore AR (D) aj,a,,a, ¥EE Yafere U@

21 P.T.O.
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72.

73.

74.

78.

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

7% BN A ¢ B RoRY WF 99 el @Y @RF WEW £6 h B g9H
R TG FE | 9IR A WH-9 TS B-9F WEF A, m TIPS @ 99 78
IR n9FF TN A AREN IR CTRE

(A) (f+hm?’=fhn (B) (f-fh)m?=fhn (C) (h-fHn= % fhm? (D) %(f+ h)n = fhm?

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

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

(C) %sq. unit D) %sq. unit
y=x+18 Iy=cosx&ﬂ?f°\ x “STFEE AT WG TFARA T
(A) 13f 933 (B) %zsf aGFE
(©) %zsf GITF (D) %?ﬁf a9FF

Let x,, x, be the roots of x2 — 3x + a= 0 and x5, x, be the roots of x2 — 12x + b = 0.

Ifxl <Xy <xy<x, and X, Xps X3, X, ATE in G.P then ab equals

x2-3x+a=0 TAFLT Ve x|, X, @R x2— 12x + b= 0 FANwIAB eraq x,, x, |
% X) <Xy <X <X, I AR X, X, X5, X, ONGT FAf6re AMF S@ ab TR

24
@ 5 (®) 64

(C) 16 (D) 8

1—icos® .
If0 € R and T;"%‘{%c;z—e is real number, then 6 will be (when I: Set of integers)

1—icos0
ﬂﬁeeﬁmlﬂimsew WA T GF 6 (1: JFRGF TH)

4) @n+Dinel (B) 3“7“,ne1
C) nmnel D) 2nmnel

22
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