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. _ , ‘ , INSTRUCTIONS , _ ¥
1. This question paper contains all objective questions divided into three categories. Each
T question has four answer options given.

2. 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.

3. 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. .

4. Category-III : 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 opﬁon is marked or -

. if any combination mc]udmg 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. -

£ 5. Questions must be answered on OMR sheet by darkemng the appropriate bubble marked A,

; B, C, or D.

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

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

| 8. Write question booklet number and your roll number carefully in the specified locations of

: the OMR. Also fill approprlate bubbles.

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

10. The OMR is liable to become invalid if there is any mistake in f”llmg 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 on it or any damage to it. The consequence of such invalidation
due to incorrect marking or careless handling by the candidate will be sole responsibility of
candidate. ]

11. Candidates are not allowed to carry any written or prmted materlal 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 & hls/her

~ candidature will be summarily cancelled.

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

13. Hand over the OMR to the invigilator before leaving the Examination Hall.

14. This paper contains ‘questions in both 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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Unless 0therw1se spemf' ed in the questlon, the followmg values should be used

Mechamcal equlvalent of heat =421 cal‘
: Acceleratlon duc to grav1ty, g=9.8m's32
Absolutc zero temperature =273 °C

Speed cf hg,ht»m vacuum =3 %108 ms—l i B

~ The followmg symbols usually carry. meanmg as glven below :

g electrlc permltt1v1ty of free space
“o magnetlc permeablhty of* free space

R : universal gas constant

' e ST < A A, Wwﬁwmmn
i U, = 42Jca1— :
"W‘K‘T g=9.8ms™>?

oﬁmw@r——m °C

"WWW@"T 3 x 108 ms™!
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Category-l (Q.1t030)
Category-l 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.
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Centre of mass (C.M.) of three particles of masses 1 kg, 2 kg and 3 kg lies at the point .
(1;:2, 3)‘and C.M. of another system of particles of 3 ‘kg and 2 kg lies at the point
(-1, 3, =2). Where should we put a particle of mass 5 kg so that the C.M. of entire system
lies at the C.M. of the first system ? ' ~

@ 618 B 000 © 3,2) (D) (-1,2,3)

“lkg,2kge3kg_ﬁﬁﬂﬁ$qm\m—?m(l o 3)ﬁrwcwwmkgezkgw
AT G FAER ST (-1, 3, —2) e SRFS | 5 kg SR W G T @R
Yo T T TG GAEY 8 AU TGN SAFE G2 (I ?

o(A) (3, 1,8 . @) 000 . . (© - Q, 3,‘ 2y D) (1,2, 3)

A body of density 1.2 x 103 kg/m? is dropped from rest from a hoi'ght 1 m into a liquid of '
density 2.4 x 103 kg/m3 ‘Neglecting all d13$1pat1ve effects, the maximum- depth to Wthh
the body sinks before returning to float on the surface is :

(A) 0.1m _ (B) I'm ‘ ©) 0.01 m ‘ (D) 2m

1.2 x 10% kg/m® TAUGR B T30 RAIRER 1 m 5591 (40 2.4 x 103 kg/m? ISR 9o
SR T (Al ] | B G 41 S T, Wﬁmmm%ﬂm
et < T D ST A o WA SR A ¥

@ o0im @) Tm - (C) 00lm ® 2m

A umform thin rod of length L mass m is lylng on a smooth horizontal table A
horlzontal impulse P is suddenly applied ‘perpendicular to the rod at one end. The total
' energy of the rod after the impulse is _ n Soag
p: ' 7P2 . 13p2 2P
A) — -(C D) —
(A) ™ (B) i © TR D) M
a3t m o7 @ mewaﬁwqwtﬁﬁm?%ﬂawwmﬁa azfe
e T2} 7Y I SYAT O TR Pwmﬁwmlwmﬂaﬂy
wﬁﬁmﬂ%m Ty
P? . - TR 13p? | » 2p?
A . ® & O = @) =
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In the given ﬁgure, 1 represents . 1sobar1c, 2 represents isothermal and 3 represents
adrabauc processes of an ideal gas. If AUI, AUZ, AU be the changes in mternal energy in

these processes respectwely, then
(A) AU, <AU, <AU, ‘o (B) AU, >AU <AU,

'(C) AU, = AU, > AU, ) AU1>AU > AU,

2 fora s AT AL (1), AL (2) 8 T (3): am%mwmﬁ :
Gy amwﬁww‘rﬁﬁa ARG TS AU, AU, 8 AU, TF, O ‘

(A) AU, <AU, < AU ‘ (B) AU > AU <AU

© AU1 AU, > AU3 4 (D) AU] > AU2 > AU
_If pressure of real gas O,ina contamer is grven by P = —ET— L ‘f‘,z ,therr the mass of =
_ the gas in th_e container is” ; HRIERE A TR SO0
« (A)V'-~32 gm < LEC(BY 1 6pm ’(C). 4:pm7iv (D) 64gm

a3 m-atﬂnﬁig-vf@wmw T O,- A B P = ,-2%}%' 4:2 ,wﬁwcrﬁi‘WW| -

AR I A R SR Ny _
(A) 32gm - ~(B) l6gm '(C) JAema.. ‘(D) 6.4 gm .

* Two solid spheres S, and 82 of same umform den51ty fall from rest under grav1ty ina
viscous medium and after some time, reach terminal velocities V1 and vy respectlvely If

ratio of masses —= &, then —L w111 be equal to-
mz LoV

dy e e Ly ik @y |
wwaﬁ‘mtws 8 S, aﬁwwwmmmmw
- Mﬂw%ﬁwwa'@ma@nmﬂammvlewwwwm |
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The variation of electrlc field along the Z-axis due to\ a umformly charged circular ring of _
radius ‘a’ in XY plane is shown in the figure. The Value of coordmate M w111 be

. 1 | | PR i i
@ 3 . (B) JE © 1 (D) )

W@m&eaﬁ a’ m«mﬁ XYWW!ﬁ\-aaWeﬁam
KW7WW@QWWWWWWIMWWQE :

wi e o1 m)j%

" A metal sphere of radrus R carrymg charge q is surrounded by a thick concentrrc metal
shell of'inner and outer radii a and b respectively. The net charge on the shell is zero. The
potential at the centre of the sphere when the outer surface of the shell is grounded will

be

q (1 1 wq 1 s ‘q L1 ‘."q'l'
A el 30 e (©) . - | (D il
) 4neo(a b) ®) dne, a - © 4neo‘(R aj (.) 4mey R
aaﬁqmeﬁﬁRm«mmmwmmﬁWﬁ@%qwmmw

ARYS WE | TS R b9 TIPTE o @ <R =059 A b, (B TG St
1«|quﬁgm\mwwrﬁmm€@q ﬁ—mmm

Ay 9. (11 UL SPERP (Y B 0 DRI )
(A? 4neo(a b) & dne; a ., © 4ne‘d(R aJ (B dney R

% e O gm of water at 25 °C is added to 100 gm of ice at 0 °C. The ﬁnal temperature of the

mixture'is

‘@ 2sec T miese T T @ e TG 06

ocwloogmmzs°c®mm300gmwcamwr’mﬁﬁmaﬁwm:@
(A) 125°C " (B) 0°C. . (© 25°C -~ (D) 50°C



10

1L

@ M i ® 55 @ o =

120

- field at the orlgm O.will be

PC2021 |

Two pomt charges +q, and +q, are placed a finite distance ‘d’ apart. It is desired to put a.
third charge g, in between these two charges so that Q3 is in equxhbnum This is |

(A) possible only if q, is negative. (B) ' possible only if qsis posmve

© possible irrespective of the sign of g;. (D) not possible at all:

it R I +q '+, IR T d OGS | nﬁ;@wwm% wraqﬁi‘%w

wmwﬁ@mmm%wmmm%m

(A) g emgEEm ®B) ﬂﬁq3wwﬂ|
© 4~ Borzea Tom S T | (D) WW"M‘W!
sl R
Le
< i Oy >X
Me |
U

. Consider two infinitely long wires parallel to Z-ax1s carrymg same current I in the .

pos1t1ve Z direction. One wire passes through the pomt L at coordinates (=1, +1) and the
other wire passes through the point M at coordinates (1, —1). The. resultant magnetlc

Bol Ll 5% | (D) uoI
ZWW@WWWWﬂWWWZWWIWWI
a5 ©1F (- 1, +1) TW0E L R sy e @ oo ol (-1, —1)mMﬁmwﬁm
mwnﬁﬁwowﬁ@wwmcﬁwmwm ’

Goar, ' B_Q.I. : . Wl g (D E&A
&) 2J_J T i e D 2«/—1 O g

Three: 1nﬁmte plane ‘sheets carrymg uniform charge densmes -0, 20, 4o are placed
parallel to XZ plane at’Y =a, 3a,4a respec’uvely The electnc field:at the pomt (0,2a; 0) is

564 70 ~ o - R 56 »
(A) —j (B) "‘.?—J SR () Seed () v J_

28y ' €0 €o - 2¢,

"Wﬁwﬁgﬁwwwmm—c 26 8 4o uﬂa\ﬁmﬁ‘onwxzww
-,-wmm—mmnm\{_a 3ae4at@m%@wfmﬁawm 2a O)ﬁ*wcw

Q . .
: <50 4 L e 7o 7% i g, g .
: A S G B o, d it C % ; D >
( ) —-—20J ‘ - (B) -—201‘ i} (, )i -—2801 - ( ) _280
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For two typeé of magnetic materials A and B, variation of %(x : susceptibility) vs.

temperature T is shown in the figure/ Then
(A) A is diamagnetic-and B is paramagnetlc
(B) A is feromagnetic and B is diamagnetic.
(C) A is paramagnetic and B is feromagnetic.
(D) A is paramagnetic and B is diamagnetic.

- fE TR o A @9 B ¥ TR ST T R M (s mem@) a7 ~RREH

B0 TR 20T | OO

(A) A fSICOET @R B “RIGIES (B) AWQ'«BW
(C) A “RIBIHS 9 B SACDFS (D) A “RIGHES 9 B o

Voa

Vo

't

0" T2, T ‘
* The rms value of potential difference v shown in the figure is - o

: Voo i v : Vi

Ay 8 B) v C 0 : 1) e U
4_()2 ()Q', ()\/5 <),‘/5
, fﬁmefﬁﬁf——@mmﬁmwﬁmwﬁwmmmsmm

(A) _0 (B V (e 20 . (D __Vi

15.

A thin charged rod is bent into the shape of a small circle of radius R the charge per unit

“ length of the rod being A. The circle is rotated about its axis with atime' period T and it is

found that the magnetic field at a distance ‘d’ away (d>>R) from the center and on the
m

axis, varies as IS The valu'es of mand n respectlvely are

(A) m=2,n=2 (B) m=2,n=3 (C) m=3,n=2 (D) m=3n=3
aﬁw&-WWRm«awwmﬁﬁwwwmaﬁawmw

‘WWW@X!WWWWTWWWWWW 8 TF

m

‘ wwmd-r(d»mtﬁwmw - | % m aa\nawmmrm
(A) m=2,n=2 (B) =24 =3 ©) m=3’n=.=2',-;‘.\.“ D) m=3,n=3
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UV = vo sin wt

Consider a pure inductive A. C circuit as shown in the ﬁgure If the average power
consumed is P, then .

A).B20. .. .. B PO . (G R=0. (D) Plslnﬁmte
WWmmﬁwﬁ—Ac WWWIWWPW
Ay PEo . YRy Pl TP S0 ' (D) Puﬂammﬁm
, e . :
N z X

The cross-section of a reﬂectmg surface is represented by the equation x 2y e = R2 as
shown in the ﬁgure A ray travelling in the positive x direction is directed toward posmve

y direction after reflection from the surface at point M. The coordinate of the point M.on

the reflecting surface 18,

w (35 o (28 0 (EE) k)

'aﬁmwwﬁwquuthlwwxwwmsﬁ
,WﬁWWMWWﬂ%@mWywwMW|

. WMWWQT{

18.

R+ R

C(55) w49 o (53 o Gd

—(IC —
Y v\

Red Yellow Orange-

A carbon resistor. with. colour code is shown in the: ﬁgure ‘There i is.no fourth band in the
resistor. The value of the resistance is

L(A) 24MQ+20% (B) 14kQ+5%  (C) 24kQ+ 20% (D) _34.kQ’i- 10%

QZ?TEWWW?@WW%%WWWIWWW vod Ao TFN 7T 1
GREITE G DA

(A) 24 MQ+20% ‘*-*’(B) 14kQ#+5% - (C) 24 KO+ 20% (D) 34kQ+ 10%
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In Young’s double slit experiment, light of wavelength A passes through the double-slit - :

~ and forms interference fringes on a screen 1.2 m away. If the difference between 3 order

maximum and 3¢ order minimum is 0.18 .cm'andi the slits are 0.02 cm apart, then A is

(A) 1200 nm (B) 450nm (© 600mm . (D) 300nm‘

Fe-aq R-@eE AR | SRR S, ﬁatwummvmm axf%srzra:raa

,Nﬁmmﬁﬁaqﬁaﬂtwmoozcmwm\WWwﬁeﬁnw

sif5q T g 0.18 om X ©7F A, € T 7o

(A) 1200 nm (B) 450 nm (C) 600 nm (D) 300 nm

A 12.5 ev electron beam is used to bombard gaseous hydrogen at ground sfate. The

energy level upto which the hydrqgén atoms would be e_xcitcd is

Wz (B)“3‘:’ L © 4 O 1

125ev#%ﬁﬁﬁm@ﬂmwﬁmwmﬁﬂmmmwmml
wwmmqmﬁm@@%w ©RAN

) FgRs +(B).B (€ 4 - ¥ =1

A sphencal convex surface of power 5 dioptre separates object and 1mage space of

refractive mdlces 1.0 and grespectxvely The radlus of curvature of the surface is ,-

(A) 20 cm (B) lcfn B (% 4cm | (D) 50m

‘55d10ptreW°mﬂﬁtﬁmenW10® 2 zjﬁsmmagmmg

efﬁsﬁ?mmﬁwmnwmﬁnwwmam

(A) 20cm ‘B) lem . . (©) 4cm By S
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What is the vélue of current,through the diode in the circuit given ?-

() 0mA (B lmA C(©)-19mA.. . (D) 9mA

: ﬁmﬁwﬁfwﬁw anﬁmmmmw

23.

@) omaA ® ImA . (@ 19mk - @) YmARE.

Hovlie o

For thé giveﬁ iogié piréuit,_. the output 'Yffo;r,inpufs (A = 0, B =1)and (A =0,B=0)

respectively are

(A) 0 0 - | (B) O 1 © : 150 SR (D) Iit
’mawﬁ@amaﬁwﬁqﬁm 0 B—l)\?(A 0,B= 0) mww@ﬁqﬁvm
B Ul o SR ‘ ;

C(A).~G:0:. (B) 0,1 | (C)" L o @) Al
24. Let r, V; E be ithe .radius“ gjf Vorbi't, speed of elgectfén and total energy of électron,
- respectively in a H-atom. Which of the following quantities according:to Bohr theory, is %1
proportional to the quantum number n ? : '

W v ®) E.’ @&, O .
,mmﬁmr v, Eﬂwwwwa W@m@ﬁ @7 BTTRGR

Wﬁ%aﬁswu%ﬁmwmﬁfﬁww@ mmvfmnaam

mqvn%w |

(A) vr _ B 1B (O T D) =
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Three blocks are pushed with a force F across a frlctlonless table as shown in figure. Let
N, be the contact force between the left two blocks and N, be the contact force between

the right two blocks. Then

(A) F>NpN, (B F>N,>N; - (C) F>N/EN," . (D) F=N,=N,

TR qﬁtﬁﬁwﬁﬂaw'mm%ﬂ%mﬁﬁmeﬁwﬁmﬁ

A TR T RS T N, 8 SRR 4 A W e 9@ N, 7

(A) F>N;>N, (B) F>N,>N, (© F>N;=N, - (D) F=N,=N,

=] MW=
R R T
A block of mass m slides with speed v on a frlctlonless table towards another statlonary

block of mass m. A massless spring with spring constant kis attached to the second block
as shown in figure. The maximum dlstance the spring gets compressed through is

(A) AR B) oY © i - (D) VoY

e aﬁ'ﬂjﬁt@ﬁmﬁﬁvfﬁmW«ﬂ?ﬁ‘ﬁ&@tﬁﬂﬂaﬁamﬁ?ﬁﬁ?ﬁmm

27.¢

I | fgw goiba v k e mﬁﬁrﬁmﬁ‘ﬁ*ﬁ WW(%@W)IE&W :
meqm :

m » m ' k k
A) . L|— - (B — & — D e
From dimensional analysis, the Rydberg constant can be expressed in terms of electric
charge (¢), mass (m) and Planck constant (h) as [con31der his =1 unit] |
_ T €
@ L ® = o m g m
me? ~h?. h? =

Wﬁrﬁswﬁ ﬁwﬁmmwm(e),—a(m) xé ﬁmm(h)m '

memﬁaﬁrm( —mw&rcavma)

h? me4 ' mze'4 S me?
A -7 , ko2ii 3 ;
( ) =% ®B) 2 © %) D) T

iz
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A simple pendulum consisting of a small ball of mass.m attached to a massless string

.hanglng -vertically from the cellmg, is os01llat1ng with _an_ _amplitude. such that

T =2T . where Te, and T, are the. maxxmum and mmlmum tensmn in the strmg
: respectlvely The value of max1mum tensmn T wiin the strmg st il U
3mg - SR S8m
ay =B: . cenmg O ©) 3mg

: _mwaaﬁ%‘wmﬂmmmaﬁﬁwwﬁ%\tﬂ@m;_

30.

_.W|WWTW_2TMW WTmaxeTmmsanwW_
‘Wemﬁgﬁmlmwmmax-mmm i

(4

img " ® me U e ) 3mg 3

AN F e
In case of prOJectlle motion, which one of the followmg figures represent varxatlon of -
honzontal component of velocity (u) with time t ? (assume that air re51stance is

negligible) - :
iR TR, ﬂﬁ?@tﬂﬁ@ﬂ—%@mﬁ(u)w(@m@m—mﬁﬁaﬁ@m@ﬁcﬂ |
T B e - |
S _ - ; ) . hnx i
@y [ AN e )
: s N\ »t ‘ »t

in m/s?

T »35"“‘”“

The acceleration vs distance graph for a pamcle moving with initial velocny 5 m/s is

shown in the figure. The velocity of the particle at x = 35 m will be

(A) 2062m/s  (B) 20m/s © 25mis - (D) S0ms

T'E'cumaﬂ‘ﬁ‘ ﬁ%ﬁﬁafmwcf-wwﬁmmwmmﬁa ﬁTWNﬁSnﬂle
x =35 m, O eI oSt =@

(&) 2062mis __(B) 20ms 4 © 25mws (D) 50m/s

13- 2 . PO,
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' Category-II (Q 31 to 35)
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:

mwmﬂﬁvlﬂ%mﬁmzmmwﬁmmwmw QWW
W%WWWI |

31. An ideal gas of molar mass M is contained in'a very tall vertical .c'ylbindricalrcolumn‘in' the
uniform gravitational field. Assuming the gas temperature to be T, the height at which the

centre of gravity of the gas is located is (R: umversal gas constant)

@ RT @) e | ACY MR ® "RT'g'
v'-azsﬁwwﬁmém{aw WM@?W«MWmeWWW”
w:mmwwf@ﬁm wawmmmwwmm

Wt«fﬁwmm

RT - RT | ' P o
A — ; (B) _— (C)- MgR (D) RTg
8 Mg : :
32.. Under 1sotherma1 conditions, two soap bubbles of radii a and b coalesce to form a single

~bubble of radius c. If the extemal pressure is P, then surface tension of the bubbles is -

P(c*-a’+b%) P(c’-a —b3)
-8 4(a’ +b>-c?) ®) 4a®+b*=c?)
2, .2 a2y , %
© P(c’+a’-1b%) - D P@@’+ b’ -¢%)

4a’+b’ - c%) 4(a* +H2=Ey

a 93 bquﬁwwmmammcwﬂ uﬂ?ﬁiﬁ‘wtwﬁ
mmﬁaﬁmmpw ijﬁmm

W PE=a’+b?) P =adobd)
A —— 7 I
“) 4(a’ +b>=c?) ®) 4(a® +b2 c)
(C) P(C2+ aZ_ b?.) (D) P(a - b3___c )

4@ +b' - %) 4@%+b2—c?)
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o E 90 sm(O 5x 103 x ¥ L. 5 X 10” t)kv /m. The correspondxng magnetlc field B w111 be :

34,
; electrlcal conductivities of the metal w1res respectlvely, the effectlve conduct1v1ty of the

o (A) G, *t 0, - (B)

. 350
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For a plane electromagnetlc wave, the electric field is glven by. e B vy B

» -aﬁweﬁﬁmwm tﬁf\%ﬁtwmamwm :
 E=90sin(05x 10°x+ 1.5x 10" kv /m. cﬁﬂwmawwﬁm Ty
:'>(A)* B=3%107 sin(0:5x 103 x +1.5x 101y T - 2 i
“By BE3x0T sin(0.5 X 10%x +1.5x 1019 jT R
e, .B=' 27, 109 Sin(0.5 x (10 x+1.5x 10“t) v
(D) B3 10—7sm(05>< 103x+15x lO”t) kT

Two metal wires of ldentlcal dlmensmns are connected in ‘series. If o and oy are the

combmatlon is _
— (Chisrrmiruin (D),_7—-——,
G]+02 G]+ 2 A‘ 8 3 010'2 :

uﬁmmqfﬁmwmﬁtwwwmmﬁqﬁwe@am
0,9 0, T, Wa?mmwm&mﬁm ol ‘

20'10‘2 0', +o'2 :

0,0 ‘
(A) Ot esate(B)ee Sk - (C i DY 5 e B A
-( Rl ,( ) o,+0, 2 )_ o‘1+0'2 R “( V7 20’102 bk il

A umform rod of length L plvoted at one end P is freely rotated in a horizontal plane with

an angular velocity o about a vertical ax1s passmg through P. If the temperature of the

| system is mcreased by AT, angular velocity becomes _f If coefficient of linear expansmn '
- of the rod is a. (o <<1), then AT will be

@) é i () i © 5 oy (D) a”‘v

4o
aﬁﬁepﬁw@mﬁmWLmaaﬁwmmﬁ%mﬁwﬁww

'Pﬁwwﬁmmwmwmmnwﬁa@mm WWW

taﬁﬁwmﬂamm-z mﬁwzwﬁmq e:nsa(a <<1)§TIWAT aawm

@ 2 ®) o= © = o
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Category III (Q 36 to. 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.

9% 3 «31ET o7 1oT | 7 I T Ten e 2 797 AN | I (N B o A AF Gk
3% Taas 71 I A U@ SR A2 x T I 7dF $oa (e Z(AR 17 T + SO T
=5 Bon T o LT | ¥R I e TU e TH A GIIRE TUE W GIDS T S
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36. The potential energy of a particle of mass 0.02 kg moving along x-axis is given by
V = Ax (x — 4)J] where x is in metres and Alsa constant Which of the following is/are
correct statement(s) ? .

(A) The particle is acted upon by a constant force.
(B)" The particle executes simple harmonic motion.
(C) The speed of the particle is maximum at x =2 m.

(D)  The period of oscillation-of the'particle is %sec

X-SPF IR ST 0.02 kg OFF @3 v o= v = Ax (- 4)J mrcaA«aasfﬁ‘
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A particle of mass m and charge q moving with velocny v enters reg10n~b from region-a .
along the normal to the boundary as shown is the figure. Region-b has a uniform
magnetic field B perpendicular to the plane of the paper. Also, reg10n~b has length L.
Choose the correct statements :

(A) The partiCI_e enters région-c only if v > 9@
' m
(B) The particle enters region-c only if v < QLB
m

| (C) Path of the particle is a circle in region-b
(D) Time spent in region-b is iridependent of velocity v
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A small-bar magnet of dipole moment M is moving with speed: v ‘along x direction
towards a small closed circular conducting loop: of: radlus ‘a’ with its centre. O at x =0

‘ (see figure). Assume x > a and the coil has a resistance R. Then which of the folIowmg

statement(s) 1s/are true ? -

(A) Magnetic.»field_at the centre O of the circular coil due to the bar maghet‘ is. M3 o

X

« ‘ 1
(B) Induced EMF is proportional to i
(C) . The magneti‘c moment o) due to,induced current in the coil is pfopqrtional to g“‘ _

(D) The heat produced is proportlonal to L() . »,
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Electric field component of an EM radlatlon varies with time as E = a(coswt + sinot

: cosmot), where “a’ is a constant and ® =10'% sec™!, .0, = 5 x10!5 sec™!. This radiation

falls on a metal whose stopping potential is- -—2 ev.  Then: Wthh of' the followmg
Statement (s) is/are true ? (h = 6.62 x 10734 J -S) - ‘ 2

(A) For light of frequency o, photoelectric effect is not possible

(B) Stopping potential vs. frequency graph will be a stra1ght line

(C) The work function of the metal is -2 ev: ' s

(D) The maximum kinetic energy of the photo electrons is-1. 95 ev.
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Consider the P — V diagram for 1 mole of an ideal monatomlc gas shown in the ﬁgure
Which of the following statements is/are true ? ;

(A) The change in internal energy for the whole process is:zero.

(B) Heat isrejected during the process . -
(C) Change in internal energy for procesé A - Bis— %Povo

(D) Work done by the gas during the entire process is 2P,V
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