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( INSTRUCTIONS )

1. All questions are of objective type having four answer options for cach.

2. Category-1: Carries 1 mark each and only one option is correct. In case of incorrect

: answer or any combination of more than one answer. *4 mark will be deducted.

3. Category-2: Carries 2 marks each and only one option is correct. In easec of
incorrect answer or any combination of more than one answer: Y2 mark will be
deducted. : et i

4. Category-3: Carries 2 marks cach and one or more option(s) is/arve correct. If all

correct answers are not marked and no incorrect answer is marked. then score =

2 % 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 marvked

AL B Cior) oo : _

6. Use only Black/Blue ink ball point pen to mark the answer by filling up of the
respective hubbles completely. - : e -

‘Write Question Booklet number and your roll number carefullv in the specified
locations of the OMR Sheet. Also fill appropriate bubbles.

8.  Write vour name (in block letter). name of the examination center and put your

 signature (as is appeared in Admit Card) in appropriate boxes in the OMR Sheet.

9. The OMR Sheet 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

~ center. The OMR Sheet 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 orccareless handling by the candidate will be the sole
responsibility of candidate. e ' ‘

10. Candidates are not allowed to carry any written or printed material. calculator. -

* pen. log-table. wristwatch, any communication device like mobile - phones.
bluetooth device etc. inside the examination hall, Any candidate found with such
prohibited items will be reported against and his/her candidature will be
summarily cancelled. ' 62 ' '

11. Rough work must be done on the Question Booklet itself. Additional blank pages

: ave given in the Question Booklet for rough work. e e

12. Hand over the OMR Sheet to the invigilator before leaving the Examination Hall.

13. This Booklet 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. ' L

k 14. Candidates are allowed to take the Question Booklet after examination is over.
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Signature of the Candidate :
~ (as in Admit Card)
Signature of the Invigilator :
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PHYSICS
; Category- 1(Q.1to 30)
(Carry 1 mark each. Only one option is correct. Negative marks : - '4)
The acceleration-time graph of a particle moving in a straight line is shown in

the figure. If the initial velocity of the particle is zero then the velocity-time
graph of the particle will be
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The position vector of a partlcie of mass m movmg with a constant Velomty

U is given by r = xlt) 1 + b_] where b is a constant. At an instant, ¥ malkes an
angle 8 with the x-axis as shown in the figure. The variation of the angular
momentum of the particle about the origin with 8 will be
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V 50 \f_" sinmt

In a series LCR circuit, the rms w]tdgp across the 1oq1stm and the c.lpacltm

are 30 V and 90 V respectively. If the applied voltage 18 oO '\[E sin wt, then the
- peak voltage across the inductor 1s

mﬂ%csﬁrmmﬁt@ @IET @ YT &8I rms (SIE6ST IUFET 30 V8 90 V

T BT 50 /2 =in ot c@tﬁ@mﬂa@iﬂwwa@am%
(peak) M7 RCT

@ 70V B) 50V ©) 702V D) 5042V

A small ball of mass m is suspended from the ceiling of a
floor by a string of length 1. The ball moves along a
horizontal circle with constant angular velocity . as
ghown in the ﬁgule The torque abour the centre (O) of
the horizontal circle is

.lnwlﬂﬁmﬁa’am%%“mLm qaﬁiﬁ@a
mmmlﬁw@ﬁwwwiﬁﬁa
AT @57 @ | ST ST IS (A AT 56 2

-~ (A) mgLs—xi_nB B) mgl . (G20 (D) mgLcosB

N

The position of the centie of mass of the uniform plate as shown in the figure is

Rt e e 7o Aeita AR SR T

S e e Al aab
(A) L—E’_EZJ (B) [g»g) (C) [ 5 6} . (D) ( 6’ 6]
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6. Ifny, n,and t represent. unit vectors along the incident ray. reflected ray and

normal to the surface 10»«p0ctwel\ then

3t wpsifise af, ﬁ%ﬁﬁ%{@ﬁf*ﬁmﬂa\mmw‘ﬂwaﬁaw% ny

‘ﬂ?ﬁ t =4, & ;
e
Ny
A A IS e By ; :A A
(A) ng=ny—-2Mmq-t)t (B) n.d:n1+2{n'1-_t)t_
L A 5 : A A A A A
(C) ng=-n; : (D) ny=2n;-Mm;XxXt)n;

| 7. Abeam of light of wavelength A falls on a metal having work function ¢ placed
| in a magnetic field B. The most energetic electrons, perpendicular to the field

are bent in circular ares of radius R. If the experiment 13 performed for
o 3 . 1 L : : :
different values of A. then B? vs. 5 graph will look like (keeping all other

quantities constant)
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A A o >
1+ vy ] in a magnetic field B

8. Acharged paftidle moving with a velocity ;) =V
‘ experienéés a force F =F i+ Fo 3\ Here vy, vo, Fy, F5 all are c'onst'ants._ Then
B can be _ . : b . . :
ﬂﬁ@ﬁ@ﬂﬁw;):w ;'1\.+V'2 ? WWWﬁ=F1 i +'F2§?F"1
TSI T | G vy, v, Ty, Ty 5RIR 47T | Ot (GRO0sa B 0o A~

= & tinn . eV B
(A) B=B11+B2‘3w1t €=E
i s o B
(B) B—Bl1+ng+BBKW1LhV2—Bg
(C) B=B, ] withB,;=B,=0

= A e i M
(D) B=By] '+.Bg_ w1t.1:1]32 = s

9. Two straight conducting plates form an Ia_ngle 8 where their ends are joined. A
conducting bar in contact with the plates and forming an isosceles triangle

with them starts at the vertex at time t = 0 and moves with constant velocity

7 to the right as shown in figure. A magnetic field B points out of the page.
The magnitude of emf induced at t = 1 second will be

3G ey JAARRIR A1 0 @ITT HIYS TR, 9T AR 7 TS A RIS R
Sl g tofx o W9 fagrem TR @ t = 0 5 I1al ¥ FE@ S v T/

et Bt @ GRIET SR CToME SRFe aBw T[ | Greesa B Aiela
w‘@waﬁmﬁwmltzlmwﬁﬁﬁaw'mmm

ﬁyo o ele o6 o

f/ ; :

o oS _ [o] o] o

o 0 ©° '"'*3*:-) 3

o o gE=tor o

¢ o olléd o o
| 6 I e, e 45
(A) Bv tan (B) 2 Bv: tany (C) 2Bv cot§ D) 2 Bv* sing
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10. A body floats with & of its volume keeping outside of water. If the body has

been taken to height h inside water and released, it will come to the surface
after time t. Then ;

Q3G 3% fey imeTTa wwﬁmmwmuwﬁwwmhw
ﬁwﬁmmmmmwﬁtwmw@ﬂﬁwwwrmtw_ |
(4) te B) ten (O teyntl (@) te=yn-1

i 3 11. A small sphere of mass m and radius r slides down the smooth surface of a
' large hemispherical bowl of radius R. If the sphere starts sliding from rest, the
total kinetic energy of the sphere at the lowest point A of the bowl will be

(3

'[glvpn moment of inertia of sphere =~ 11112]

aﬁRWWWwwﬁwmﬁmwmmﬁz@ﬁmﬁﬁm
T | nﬁmaﬁ%mwmwmm maﬁ’amﬁwnﬁﬁm@cmaaﬁa

Mﬁﬂ%‘?‘f\@iﬁ(mﬂfw WW\E@T_TW fml 2]
NE.

o~ 'y T

: 2
@ mg®R-1) B Fmg®-) © cme®-» O TmgR—1

12. Three point chai*ges q, — 2q and q are placed along x axisatx=—a, 0 and a
respectively. As a — 0 and q — < while q a2 = Q remains finite, the electric

field at a point P, at a distance x (x >> a) fi'omx:(]is.ﬁiriﬂT’i\.Then-
Roaft R oI . — 2q 932 q x S JARE IS« = — a, 0 IR a figee 041
B i | a — 0938 q -—-»wﬁ?mmmﬁwqaz Q 3, x = Umx(r»a)l@r
| s OL@

| | ﬁ“{(@@%ﬂﬁ‘ﬂﬂﬁﬁﬁﬁ]ﬂ Tne, i@

L IR e ST R T SR T g o
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13.

14.

16.

Eies

. Lo

PC-2024 :
Two c’onvcx lens (I, and Ly) of equal focal

f

length fare placed ata chstfm('e 5 apart. An T l
ObJeLt is placed at a distance 4f in the left Object '
of L as shown in figure. 'Th@ fll‘ld]. imageds it L ) ’
'dL : 3 ] L! L

WWWf-aa@W(leng)wzmwmmwﬁ?m L, TeTesTa
W(ﬁwmmﬁ)ﬁ@rmmlmaﬁﬁﬁ?@%m—

B5f -
_(A) 7 rlght of Ly, (B) "5—f“ left' of Ly (C) 5fright of Ly, (D) 5fleftof Ly

“ Which of the follnwmg quantity has the dimension of length ?

(h is Planck’s constant, m is the mass of electron and ¢ is the velocity of light)
Dosa Gt AARTEA Fat CArdal ST i 2

(h &7 I, mm‘i‘m@mﬁ@aﬂz&cﬁmm

h h2. _ '
- (Ol = .(D) i

mc2

m W, mc?2
Let 6 be the angle between two vectors X and B. It 4, is the unit vector
perpcndlcular to A then the dlru,uon of B B sin B a, is

(A) along B - (B) perpendlc,ular to B
(C) along A : (D) perpendicular to A

,Ww‘zﬁc@—*ﬁaA\s B‘qawé’r@m“ﬁs lfrﬁ‘h L‘lﬁA&ﬂﬁ?ﬂ‘iﬁ%mtﬂiﬁﬁ?

T TSA T, ST B-Bsinb d.J_ 97 Sy 3

(A) B ufeq B Buﬂamrf\‘st[m

(©) _x}@;ﬁgqm A : A..ana'ztf‘@.{w

. I
The Power (P) radiated from an aocelel ated charged particle is given by P o KQC%L

where q is the charge, a is the acceler ation of the particle dnd cis speed of Light

_in vacuum. From dimensional analysis, the value of m and n respectively, are

' qﬁwﬁm@fi@w W%WWPM MWQWW a I

'WWC‘WWW@1WWWwﬁmanmW@
(A) m=2,n=2 (B m=2n=3 (C) m=3n=2 (D) m=0,n=1
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17. The internal encrgy of a thermodynamic system is given by U=a 543 V% where ¢

s is entropy, V is volume and ‘a’ a‘nd ‘of are mnqtanlﬁ: The value of o 18

ﬂﬁ@ﬁmwmw{]"a :ﬂ*%\ﬂ*fﬁ—mmww QAT 5 %7
anﬁf"?f Vbﬁ@rmw«sa\ ‘98 ol Bﬁﬁiﬂm oc?ﬂﬁifﬁ

: e 1 1
@ 1 B O e e B

18. A partlcle of mass ‘m’ moves in one dimension under the action of a

: o.xX
~ conservative f01ce Whose potentlai energy has the form of U(x) = — <2 + B

where o and B are dimensional parameters The angular frequenm of the
oscillation is proportional to

‘m’ mﬁﬁi‘ﬂﬁw‘qw%@ﬁf‘@www c&mﬁﬁmm @aﬁ%ﬂf@@f

> wmwm1 (mmmawmrﬁﬁi‘ml)wﬁawa

U(x)= 2 i B
| RN st ST S : a'rPiﬁ? =
@A) ﬁg@ B "n_lifﬁ © 53 ©) \[mp

19. The speed dlstr1but10n for a qample of N gas particles i 18 shown below P(v) =
for v > 2v,. How many particles have speeds between 1.2 Yo and 1.8 v ?

m&ﬁmvﬁﬁ%mqﬁmwﬁﬁﬁr@%mmam}_ow
v>2vy | OIREA 1.2vp 8 1.8 v d WW@%WW

() 0N AN (06N .| T @0BN. .

9 ' % P.T.O.

Ny,
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A chqrgp Q is placed at the centre of a cube of sides a. The total flux of electric
field through the six surfaces of the cube is

_ _.__ﬂﬁamﬁ%WMQWWIWEﬂﬁWWW%W

G%me(ﬂux)m
6Q a2 . a2 - :
(4) —fﬂi @ 5;—0 _ © Qfeo ™ Qatieg

21, The clastic potential energy of a &uamed bod\( 18

| (A) thE“s‘-} X atx alnsas > (B) stress/strain
: e 5 :
- (C) stress X strain / volume ' = (D) E.X stress X strain X volume
(A) Ao x fighs (B Ao/ Refs |
: : ' 1 :
(C) Arew .xﬁT%/\W. : Sa (D)) *2-><5ﬂw_ xﬁa‘ff\@& X SReN
'22. Longitudinal waves cannot
(A) have a unique wave length (B) have a unique wave velocity
(C) transmit energy (D) be polarized
| A) WWWWW?{T (B) o) ©Em @6 TS A

— —

- (© %mwwmﬂ D) swafde @ M

28, A 2 V cell is connected across the points'A and B as shown in the figure.
Assume that the resistance of each diode is zero in forward bias and infinity in
reverse bias. The current supplied by the cell 1s

2R TSRS IS S T IR @Y ] 932 R1SiS TRIEH G ol | A @

B g ey azﬁ%‘ Qwamamma;ﬁlmmﬁ%@%a eI A
100

e

B

i

N
y
A

Aty B .
(A) 05A (B) 0.2A ! (C) 0.1 ® 0254

i
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Which of the following statement(s) is/are true in respect of nuclear binding

energy ?

_ (i)'

(i)

(iii)
(@v)

A)
B)

©

D)

(@)

(i1)

The mass energy of a nucleus is ].dlgEH. ‘than the total mass ene1g\ of its

individual protons and neutrons.

Ifa nu_cl_eus‘could be separated into its nucleons, an energy equal to the

“binding energy would have to be transferred to the particles during the

separating process.
The binding energy is a measure of how well the nucleons in a nucleus
are held together.

The nuclear fission is somchow related to acquiring higher binding

energy.

Statements (1), (11) and (ii1) are true
Statements (11) (i11) and (1v) are true
Statements (ii) and (ii1) are true

All the four statements are true

i e e e Mo Wﬁ@ﬁ/ﬁ%@%ﬂ@!’?

ﬁﬁﬁ@%wmmﬂﬁ?wwmﬁe%@ﬁmmﬁwmm@ﬁt
qﬁ%@%wmﬁwﬁ@%nﬁmwmmm Wﬁ?ﬂ@wq

--aﬁsmmama%mswn%awﬁmm?@wmmml

(111)

(i)

(&)
®)

(®)

; i

ey B S e e g e RS R i e e e T AL e e

Wﬂf@m%@%ﬂmasm@%wmwwwﬁw;
3 (), (i) 8 (i) 7o) |
<) (i), (idi) '8 (iv) 7]
I (i) 3 (ii) 7Ty
BIATD IER T

11 | ' % P.T.O.
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25, What force F is required to start moving this 10 kg block .sh'ow_n in the ﬁgm"e.
1f it acts at an angle of 60° as shown ? (U, = 06):
 Sicsa ot 60° T SIS S (<P 9T SIS FATS 4 A0S 10 kg?{ﬁﬁm@?
FE2 (1, =0.6) '

60°

10 kg

(A) 22.12N (B) 2497N (C) 25.56 N (D) 27.32N

26. Light of wavelength 6000 Ais incident on a thin glasé plate of r.i. 1.5 such that
the angle of refraction into the plate is 60°. Calculate the smallest thickness of
the plate which will make dark fringe by reflected beam interference.

sooobamwaﬁmwwqmwwmmmm
_a%mqmﬁﬂem(wa%ﬂmmwwwwmwwm
Wt S BRobiEd o A6 @l I 2

@A) 15x107m ([B) 2x107m (O) 35x107m (D) 4x107 m

97. A satellite of mass m rotates round the earth in a circular orbit of radius R. If

the angiﬂar momentum of the satellite 1s J, then its kinetic energy (K) and the

total energy (E) of the satellite are

i

| amﬁmw@ﬂﬁﬂﬁﬁammemmﬁﬁﬁm@%
: WJHWWW(R)GW%(E}WF-
. 12 g2 _ v e e
@) K= g BE=—5mRe B) K=5" kz- 5= o mR
© K=5mrz ®= "mp? D) K=5mre %= mRe
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The equivalent capacitance of a combination of Lonnected cap amtmm saho*wn .
the figure between the pomtb P and Nis

e
o
‘"T e

N
aﬁr@PeNﬁﬁamawW@%ﬁwwm

. 2C = 4C 3
() 30 LB @ M ;¢

In a single-slit diffraction experiment, the glit is illuminated by light of two

wavelengths A, and A. It is observed that the 20 order diffraction minimum

for A coincides with the 3t diffraction minimum for A;. Then

5 GFitw woes Afrem fRuft 5t e 4, B Ay tﬂﬂW'ﬁlﬁT@Tﬂﬁ‘@
TR | 73l O @, >1~qawﬁ?ﬁ:%®wmwmém2 @ﬁ@ﬁﬁﬁﬁ@éﬁw

"

b2 i AETD M3 1)
Bemis B i ©itry:s ) a5h
A S—AAAA A B
R Sz R
| |
Il_
Egr

Consider a circuit where a cell of emf E, and internal resistance r 18 connected

across the terminal A and B as shown in figure. The value of R for which the
power generated in the circuit is maximum, is given by ;

f8ta oo TGS E, memw@%mﬁﬁ%mﬁmAﬁmBm

_ {@manﬂamWwa@t@@ﬁﬁ%@WWm, _cai%zz?f '

(&) R=r (B) R=2r (C) R=3r @ R=j

i
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W1y _ Category-2 (Q. 31 to 35)
(Carry 2 marks each. Only one option is correct. Negative marks @ — L)

" 31. A metal plate of area 10-2 m2 rests on a layer of ca;étoi* oil, 2 X 10-3 m thick,
whose coefficient of viscosity is 1.5 Ns m=2. The approximate horizontal foree
required to move the plate with a uniform speed of 3 X 10-2 ms-1is '
10-2 m? TRARAE JERPR G 4o 2T 2 % 10-3 m *JFF A ST BT S AT
wite, T STEe® 1.55 Ns m> | it @ ol TeeTn T @O
3% 102 ms~! FCECS! BIEACel A ©f T8 | '
&) 06718 N . . (@) 02325 N
(©) 0.2022N _ & (D) 0.6615 N

32. The following figure shows the variation of pote'ntial cnergy Vix) of a particle
- with distance x. The particle has ;

- V) .

) S

_(A) Two equilibrium points, one stable another unstable
(B) Two equilibrium points, both stable '
(C) Three equilibrium points, one stable two unstable
(D) Threc equilibrium points, twWo stable onc unstable
8 %@ﬁﬁaﬂﬁmﬁmmwﬁ%ﬂ%ﬁ Vi) ETATSE CTATC TR | eiifoa

L&) aﬁmmaﬁaﬁwﬁmﬁw
@) b s s, 563 1 ‘

(C) ftﬁ%mﬁﬂmaﬁqﬁaﬁwﬁa
(D)'-%ﬂ%mmm,ﬁq&a,wﬁwﬁa

33. When a convex lens is placed above an empty tank, the image of a mark at the
bottom of the tank, which is 45 cm from the lens is formed 36 cm above the lens.
When a liquid is poured in the tank to a depth of 40 cm, the distance of the image
of the mark above the Jons ic 48 cm. The refractive index of the liquid 18

45 em TS aﬁmmﬂﬁmaﬁaﬁﬁﬁwewmﬂﬁﬁw

(A) 1353 B) 1.544 (C) 1.472 (D) 1.366

R s D R e e e e R —
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34. In the given network of AND and OR gat.es, output Q can be wriften as

(assuming n ev en)

OR 932 AND Gibefe ey tedl |3 Wosars- qawﬁqﬁ' Q ¥ T A (mm n
CSTGHRT)

Xo—— i
! 1 _ : -
X, -*———ij 3 f---
; XS X:1—1 G : Q

(A) XO X_1+X2 X3+ Xn—lxn

B X X AR L XX X X A X
© XX X1+ X2 X, 1%,

D) XoXp o Znoat XXX X+ X Ko Xy

35. Water is filled in a cylindrical vessel of height TI. A hole is made at height z
from the bottom, as shown in the figure. The value of z for which the range (R)
of the emerging water through the hole will be maximum for

- 93fG RS Atta H Swe! S Sl Sl 597 | WWZMQﬁ%&w .
W,W%MWWMtz-ﬂammw%mﬁ#@Wﬁm(ﬂ)m
W, Ol =& ' '

7, S [ e s
e
e
_______ 7 R
Xl==m oo =o vl R —::*
H i
(= ® z=73
1 H
©) z=73 D) z=75
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e iianar Category-3 (Q. 36 to 40)
(Carry 2 marks each. One or more options are correct. No negative marks)

36. , TA . b The variation of imp’edancé 7 of a sevies LCR ecireuit

with frequeney of the:source is shown in the figure.

" Which of the following statement(s) 1sfare true ?

> [

(A) The impedance Z is indﬁctive in the pdl't.ion N

(B) The impedance Z 1s capacitive in the portion BC.

(C) The impedance 7 is inductive in the portion BC

(D) The impedance Z 1s capacitive in the portion AC :

QT 1OR 2 T804 BT A0 0% IS4 Rt (2)-a7 “ifaad ora eie
= | Fiesa ot S/ Sleaie e 2 - -

(A) AC ST SRl 227 S afedrs

(B) . BC oy aferan =1 4k dfours

(C) BC SRETR et == it afoqie

D) AC SRR aftetEi ze1 4RF dfetrs

37. The clectric field of a planc electromagnetic wave in a medium is given by

E (v, v. 7, ) = Eo'ﬁ olk [ty Fy+a2) ]

x{rllel'e c is the speéd of light in free space. E field 1s polarized in the x —z plane.
The speed of wave Is v in the medium. Then
(A) ﬁ=?—];;v:c.' . :
' ;
Bl S
5 B

(C) refractive index of the medium is/3 . A

3 S ik o et
()11-\(:—3-\/— G

ik, [(v+y+2)- ct]

— . A
E@yvst)=Eyne

GRECEERR SR (91 v BIRCET
@A a=i-ksv=ec (B) ﬁ:'i___ﬁ;vz-ﬁ‘—'_
| G U
o : A_’i‘_l'__i;' e
() weyoi e 3 @ B=Tg v=g-

B

A frigff
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Maonochromatic light of wavelength A = 4770 A is incident separately on the

-surfaces of four different metals A, B, C and D. The work functions of A, B, C

and D arve 4.2 ¢V, 3.7 eV. 3.2 eV and 2.3 eV, 1EQper‘hwl\ The metal / metalq
from which electrons will be emlttcd is / ave

(A) A, B, CandD (B) B, CandD * (0 Cand]_) : (D)'Donlﬁ \
\ = 4770 A GEEACdE G ST St S i A, B, ¢ @ D 5RIG 47ga ST
AR5 %7 | A, B, C @ D 4Igd T Sise IIFw 4.2 eV, 3.7 eV. 3.2¢V 3 2.3 eV |
1 4T/ AT aRT At 3EE Fivfe 2w o1l /orafe ' '

(A) A,B,CeD (B) B C8D (C) C8D. (D) w@WIED

Consider the integral form of the Gauss’ law in electrostatics

S
jfi}E as=2

Which of the following statements are cox;l‘ect 2

(A) It contains law of 'Coulofnb._ -

(B) Tt contains superposition principle.

(C) An elementary pétch on the enclosing surface is-a polar veetor.

(D) An elementary patch on the enclosing surface is a pseudo-vector.
R ol eew SGERE S@ta TRet weifo REs Fa @I
f & e

€o

ﬁyﬁ%mﬂmﬁzﬁs@%%

@) afta o e ol i |

(B) gt s Seifasie M Fiks |

(€) W@m:ﬂﬁw@w ﬁm.c@m
(D) ISR oA Q{0 T8 S GFi0 =l (A |
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A uniform rod AB of length 1 m and mass 4 kg is sliding

along tWo mutually perpendmulal fr1ct10anSb walls OX.

‘and Y. The velocity of the two ends of the rod A and B

>X are 3 m/s and 4 /s respectwely as shown in the figure.

‘Then which of the following'statement(s_) ig/are correct ?

~ (A) The velocity of the centre of mass of the rod is 2.5 m/s.
> e PRPAT
(B) Rotational kinetic energy of the rod is & joule.
(C) The angulﬁr velocity of the rod is b rad/s clockwise.

(D) The angular velomty of the rod s 5 rad/s anticlockv'vi.se. |

1 mWngmaﬁwmAB qmmm@wwﬁ@ﬂéﬁﬂmﬁ
OXGOYwﬁmm(ﬁmmﬁ@) | red A @ B Sl sifeTa T 3
m!s\‘34m/s IWW@%"/@%@%W"

(A)  HUSA SACHER stRegast 2.5 m/s.
B) -Waﬁﬁ?ﬁ%ﬁg—.ﬁ' joule.
() wORA AR SRSwt 5 rad/s. o 10w e |

@) e G STt 5 rad/s, 9 F16r RS |

o)
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 CHEMISTRY
Category-1 (Q. 41 to 70)

(Carry 1 mark each. Only one option is correct. Negative marks : — %)

41, - Identify the incorrect statement among the followmg
(A) Viscosity of liquid always decreases thh increase in tempol ature.
(B) Surface tension of liquid always decreases with increase in temperature.
(C) Viscosity of liquid always increases in presence of impurity. '

R (D) Surface tension of liquid always increases in presence of 1mpu11ty
- Fufaie Refesfim wwr gl e 39— -

(A) @Wqﬁmwmmﬁmmﬁw

(B) Gxe! I T ST PO T4 2 AR

() Tl Sefifere water Aas! 74 I A

(D) wf‘ﬁa@ﬂ&f‘@c@ﬁmﬁéﬁmﬂéﬂq‘%m

49. Which of the following statements is true about equilibrium constant and rate

_constant of a single step chemical reaction ?

(A) Ethbnum constant may increase or decrease but rate constant always
- increases with temperature.

/ (B) Both equilibrium constant and rate constant increase with temperature

(C) Rate constant may increase or decrease but equlhbrlum constant always
10cY eases with temperature.

(D) Both ethbnum constant and rate constant decrease with temperatme

memeqwmﬁmwﬁmmﬁmm
ﬁ?{%ﬁ'ﬂﬁ‘d“?
(A) mwwwmﬁmﬁvﬁﬁwmwmwwm,mm '
| g ot ga<s 57 TR AN |
(B) @twwwwﬁﬂ%wﬁm—amma
(©) Sl TSI SIS LI A AGTSS AT, wmm%@wqammm
SRR AT |
s (D) _Wmﬂ%memm lﬁm—amﬂW|

e o _ @ _ PT.O.
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43. Equal volumeq Of agqueous solution of 0. 1(M) HC‘I and 0.2 (M). H,SO4 arc mixed.
The concentration of HE* ions in the resulting solution 1s _
0.1(M) HCI @3 0.2 (M) H,S80, -mmﬁnmqwmw GG 2 | %@mw
(A) 0.15 (M) (B) 0.30 (M) () 0.10 (M) (D) 0.25 (M)

AT TER TR T

44. The correct oxder of boiling poiﬁt of the given. aqueous solutions is
Wﬁﬁﬁ&‘ﬂ&%ﬂ’@'ﬂﬂaﬁﬁﬁﬁq‘mﬁ— '
(A) 1N 1{’\103 >1NNaCl >1NCH; LOOH._
. > 1 N sucrose

(B) 1NEKNO;=1 N NaC! > 1N CH; COOH

: > 1 N sucrose
() Same for all/ @R S a3
(D) 1NENOz= 1 N NaCl =1 N CH, COOH -

> 1 N sucrose

45. After the cmission of a Bp’ntlde followed by an d- _particle from lS?’Bl the -

number of neutrons in the atom 18 —

z“‘131 mqmmmﬂﬁwﬂﬁ (H‘ﬂ%ﬁ\ﬁﬂﬁﬁﬁm‘ﬁﬁﬂi@@w

fﬁ@ﬁ?{.w
B0 20 B s (C) 129 __(D) 82

46, Which hydrogen like species will have the eafne 1'ad'uis as that of 1+ Bohr orbit
of hydrogen atom ?

FROGIST I &3 mwmmdﬁwmmﬁa\%ﬁ@ ctafoa e 2
(A) n=2 142+ (B) n =2, Be? (C) n=2 He"' _ (D) n=3, Lazt

47. For a first order 1eact1on with rate constant k, the slope of the plot of log
(reactant concentration) against time 18 :
s erew wp ffePRTE (319 4= k) log (Rfpmeea oifo) 9 R ERGRINCERICEU
@) ki2.303 B k (C) —k/2.303 M) -k

. B
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48.

49.

50.

51.
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Number of moles of ions pmduced by complete dissociation of one mole of
Mohr's salt in water is

, wmmwwwwﬁﬁmﬁwmwwwﬁw ?

(&) 3 @ © 5 e

Which of the following species exhibits both LMCT and paramagnetism 2

o et @fem GiAfG LMCT R PRI 4 T 0T 7 |
) Mnoif ®iMmo; O B0k D) G0

Correct solubility order of AgF, Ag(‘l, AgBr, Agl in water is
&t AgF, AgCl AgBr, Agl 7 TIRTGIA 5% 16 3o

© (A) AgF < AgCl> AgBr > Agl - (B) Agl< ﬂngr < AgCl < AgF

(C) AgF < Agl < AgBr <'AgCl (D) AgCl> AgBr > AgF > Agl

What will be the change in acidity if
() CuS0,is added in saturated (NHg SO, solution
(ii) SbFjis added in anhydrous HF

" (A) increase, increase (B) decrease, decrease
(C) increase, decrease (D) decrease, increase
RS cFm SEeR 1 @ ATRST 2 ?

i) F=e (NHy, SO, 8T CuSO, AP F4I2

(i) . ©id HF-q ShF, Q1 T4 241 |

(4) TR ASH | B) TN, T
(©) IO, P S (D) A

Which of the following contains maximum number of lone pairs on the central

atom ?

-%n%ﬁt@@%zmmﬂﬁa@r@nmmﬁmmﬂmﬁmww crwsan’ém ?

() (‘zoa S By R S ((‘) SF4 (D) I

g : . M .
B e
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53. Metalhc conductors and semmonductorq are heated separately. What are the
changes with 1espect to conductivity ? :

(A) 1ncrease increase G e (B) decrease, decrease

(8)) 1nc1'ease dec‘xease - - (D) decrease, increase
.Wﬂﬁz@m\wﬁmmww’ﬁ | ﬂﬁmﬁmﬁmﬁqﬁa@{
7

(A) IR, ACH | (B) WW :

(©) TEW, TIE (D) IR, AGH

54. The equivalent weight of Nay So 03 (Gram molecular weight = M) in the given

reaction 18

mﬁ%amqag S, 03 (amwrﬁamw M)- aawmﬂwm?
-12 + 2 Naz Sg 03: 2 Na-[ + N32 8406
@ M2 B M © 2M D) M4

55. In the following sequence of reaction compound M’ is

ﬁm@ﬁﬁamncmﬂ‘w

M _CH3MgBr ;N+CH T__——aCH3COCH2COCH3 v

(4) CH,COCH,COCH; @) CH,COCH,CO,Et
s e .0
| . I
(©) CHy- C=CH; D) CHz-C-OH

56. Identify the ion having 4£8 electronic configuration.
16 2rEe T Rt AT SR I T |

@ e C® sw - © sw” =L
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Toluene reacts with mixed acid at 25 °C to prodﬁce
(A) nearly equal amounts of 0- and m- nitrotoluene .
(B) p- nitrotoluene (only) ' |
(C) predominantly o- nitrotoluene and p- nitrotoluene
(D) 2, 4, 6- trinitrotoluene (only) A _
iy wBires AT 25 °C — 9 Gaaee Riem tedl 2
(A) & T o W98 m ARCRTHRA

(B) p- TRCEeES (4T)

(C) YIS o- AIRTEBART 938 p- ARCLICRA

(D) 2, 4, 6- TRTRLITRRA (9ula)

1 el CH4CH; - C —ONa
PhCHO + CH4CH, ~C — 0 ~C — CH,CHj St

(anhydrous/@ﬂﬁ) =

The product ‘P’ in the above reaction is

 GorATe Rifty Sesta Aol P e

(A) Ph CH = CHCH,COOH
CH,

[ ;
- (B) Ph-CH=C-COOH

. .0OCOCH;
y  PhC ‘-
© Hococw,

0 gy
|

@) PhCH=CH-CH,-C~0-C-CH,CH;

The reactivity order of the following molecules towards SN'I reaction is

- 81 Rftra fferfie Asiafem Airrei w3 291
- Allyl chloride Chlorobenzenc - Ethyl chloride
| @O (IT) : "(I11)
(A) I=>II>TI1 (B) I>1I1>11
(© I>1>T1 (D) Mi>I>I

= e
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60. Ozonolysm of o-xylene produces
vsrc‘lﬁ ﬁﬁ%ﬁﬁ er.mm%fﬁﬁr ﬁ?ﬂm@wﬁﬂ '
e e SO0
\1 H

l Il!

CH;-C-C-CHy CH;-C- c miHE e
: T iy II ' III =5
Ay L WL =12 (B) ILIIM=2:1 (C) L:ILIIL :'1:2:_3 (D) LILIII=3:2:1
61. The compounds A and B are 1e°spectwely ' : '

Aqa\Bﬁrﬁawwm

Mo~ -Me > glie
b - 2.4y
| O Brtel | D
' — A e B

3.H0'

(A} A= Br’fg” Br ;B= HO,C *Q” COH
CO.H
- Br COo,H f4e -
(B)A':'_*ﬁ{)-:B?ﬁEL. _
i Me ~Me Me Me : 3

Pt e A CO,H
i Me Me
Br I COQH
D) A= Me Mc B Me Me
Me Me

62 The deueaging' order of reactivity of the following alkenes towards HBr

additionis :
BRIGIEIC) uﬂa%ﬂ@%amHBl = AT T ROAH ARSI fomee 27
| .0

CHR— CH=CH, CFy-CH=CH; MeOCH=CH, CH;- C - CH=CHj

@ iy (I - aw
@ 1>11>111>1v ® II>IV>I>III (c) III>IV>I>II D) 111>1>n>1v

T B B
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64.
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The co11e<‘t a(ndlty order of phenol (I), 4hyd10x3benzaldehvde (II) and
3 hvdmx&belualdeh} de ([II) 18 e :

& (1), 4- Eﬁ@%ﬁ@%ﬁ%ﬁﬁ@ (11) 43 3- Wﬁmﬁi&w (I11) STHCE ﬂﬂw
= =

(A) I<II<IIL (B) I<III<II (O <M<l (D) HI<I<]

'The major product of the following reaction is :

Rraiie Rt g Riftess A 5 -

i)
: : DMF

5 ; . ] . . : N )
A Nb\@’fcw ® C\Q’.\Gl_

T o Ton
ER ] e D T

. The compound that does not give positive test for nitrogen in Laséaigne’s test is

m@ﬁmﬁmﬁwmﬁm@ﬂﬁ%ﬁmmmmﬁm"

gy Ny'Cl-
(4) N iy @_/2

SOH

© _ﬁoss@m; i ai;. INHQ

Cl

25 AUS % P.T.O.
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66. The compressibility factor for a van der Waal gas at high pressure is
SHEICT SN 17 SHIeT O ST S9F '

5L RT Pb Ph el
(A) I+ pp B l+g7 (€) L=pm D 1

¢7. For a spontaneous process, the incorrect statement 18

(A) (‘&Gsystem)rr P >0 : (B) '(Assystem). 32 (Assﬁr.rot_.mdings) >0
(@ AG ) Y e a0

 68. Which of the following statements 1s correct for a spontaneous polymerization
reaction ?

Qﬁwﬁéﬁ%ﬂmﬁi‘mﬁmﬁmmﬁmm?
(&) AG<0,aH<0, A2l W b (B AGS0, AH 0,080
(C) AG>0,AH <0,A5>0 e (D) AG>0,AH>0,A5>0

69. At 25°C, the ionic product of water is 10-14. The free energy change for the self-
jonization of water in kCal mol-1 is close to

95 BTN, SR SIRAE- ST 107 | S - S -a & (EEA
s kCal mol-! 4FCF AW o

@A) 205 ®) 14.0 © 191 D) 25.3

70. Consider an electron moving in the first Bohr orbit of a He* ion with a velocity
vy I 1t s allowed to move in the third Bohr orbit with a velocity vs, then

indicate the correct vs: vy ratio. : %, _
1 T, qasﬁﬂvwmmam@mwmﬁ&ﬁi‘m@wa%m vy I'®
| W@ﬂmwmwnﬁmﬁvsm,wﬁvg:vlwﬂ@nﬁﬁcﬁ"r
©) ..1:3

@A) 31 D) 1:2

. =1

.[B) 21
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‘Category-2 (Q. 71 to 75)

(Carry 2 marks each. Only one opéion is correct. Negative marks : - 14)

71. The specific conductance (k) of 0.02 (M) aqueous acctic acid solution at 298 K
is 1.65 x 104 S cm-1. The degree of disqociation of acetic acid is

[Aogt = 349.1 8 em? mol-! and Ao¢y coo- = 40.9 S em? mol-1]
| ooz(munﬁ%mﬁmwﬂﬂmwmﬁwaﬁaﬁ@(km%K@W | ‘
165 % 1074 S e L. oo wiea e atat 2= |
[Aopt+ = 349.1 S (,m2 mol ! and ?Lou 1,c00- = 40.9'S cm? mol-]

(A) 0.021 - ' @) 0.21
(C) 0.012 hoo M) 0.12

72. The numbor(s) of ~OH group (&) present in H;PO, and H3PO4 is/are

(A) 3 and 3 respectively - (B) 3and4 respectively
(C) 2 and 3 respectively (D) 1 and 3 respectively
H,PO,, 432 H,P0, (6§71 ~OH Joreea 7yl '

(A) 393 3 TVFTT (B) swurmw -
(C) 2 93% 3 IWFH L (D) 1933 INEFH

73. How many P-O-P linkages are there in POy |
(&) Six 0 o ) Hour < | n |

© Five (D One S |
PO~ \-‘JW@%{P—O P fortet oMy 2 _ '
©) ; D) @

27 : % P.T.0.
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OH

. R l :
4. ’\’Ie:‘C(‘HzCH OH(——C}——- 1‘\’[(33(3(:‘}1 GH; 5= Me,C — CH - CHg
Q and R in the above 1eact10n qequenceb are reqpectlvely

WQ&H\RWW

() Hg(OAd,, NaBdeéH - B,Hg, H202/6H |
- ® B,Ho 1,0,/0H ; H/H,0
(© Hg(OAc)2 NaBH_JOH H/H,0

(D) _BgHs H 0] /OH Hg(OAc)z NaBH4/OH

75, pHof 107 (M) HC! solution is
@ 8 BN
(B) ; grpater than 7, less than 8
(C). | greater t'ha.n' 8 |
(D) greater_'than 6, 1ess than 7

10-8 (M) HC! &0 pH 2T

@) 8 |
@) 7 @, 8 SR T
© 8 U 3N

) 6%@*\’( 7 ST

i e e e e e e e o et st et ot e e i M S e i et - S R o e R e

SR e

2
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Category-3 (Q. 76 to 80)
(Carry 2 marks each. One or more options are correct. No negative marks)

76. Which of the following 10nhonq ig/are diamagnetic ?
frafeiie et Ty ceeiet W/W@%f‘@ﬁa‘ﬂﬂ (mmn%) ?
(&) [CoFgl> " (B) [CoNHy)el3  (C) [Fe(OHy)s)2" (D) lFe(CN)e]“i”

77. Which of the following statement/statements is/are correct ? ; s |
(A) Solid I is freely soluble in water - . | i : |
(B) Solid 'I2 is freely soluble in water but only in presence of excess KI .
(C) Solid I is freely soluble in CCl,
(D) Solid I, is freely soluble in hot water
Fiferfites sy e Rafeft sty 2
@A) A 1, TSI ST Ty
B) wfefie KI aa@ﬂ%%cmﬁﬂoq@@mwm
(C) 1o I, y&eid CCl, -9 TR}
(D) T 1, TSI S ST Ty

78. Which of the following statements about the Sy2 reaction mechanism is/are
. frue? . ' : :

(A) - The rate of reaction increases with increasing nucleophilicity.-

(B) The number 2 denotes a second order reaction.

(C) Tertiary butyl substrates do not follow this mechanism.

(D) The optical rotation of substrates always changes from (+) to (=) or from ;
(=) to (+) in the products.

Sy 2 e Rrarerre oo ame Ieraler Ty maﬁi/we%mﬁwr |
(&) frefrefefafilt 3 e Riters w3 - | L . o il
®) 2wl fod e cr aft @it R wom Rt | e
(©) TrPEE Rehize Riresi €3 et oo e |
(D) ﬁ%nmmmqﬁwﬁ%mm@ﬂmﬁww (+)NW( SENE )m(ﬂﬂ

AAfzafoe = |
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79 W h1ch of the followmg re‘gre bent(s) the enantiomer of Y ?

Y gz eifeiad FuiaEd (ﬂ tna) o/ ol
H+CH5
' o CQ.{T/H
L @H,
). '
H : : - Br
(A) e (B) Ct _
: : H A OA
H/'CQ‘\CE/ e \(13_/ H
S ' £ CH,
cH Br
H“\’ B ' | H3C+H
(©) e -- @)
: |

80. Identify the correct statement(s) :
' (A) The oxidation number of Cr in CrOj is +6
(B) AH> AU for the reaction NoO4(8) — 2 NQO, (g), provided both gases behave
ideally '
(C) pHof 0.1 M) H,S0, is less than that of(J.l (N) HCI at 25°C

(D) [B'g] — 0.0591 volt at 25°C

@G ASF S ?

(A) CrOs-4Cr 7 STRe R +6 .

B) Ny04e — 2 NOz @) ﬁﬁsamm> AU, mewwﬁm
5T SR I il

(©) 25°C SR 0.1 (N) H,S04 94 pH 0.1 (N) HCI 97 pH-98 QIT® TH

(D) 25°C @‘m[ T] 0.0591 volt




