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ANNUAL INTERMEDIATE EXAMINATION - 2024

PHYSICS
( Compulsory )

Total Time : 3 Hours 15 minute ~ Full Marks : 70
FATE: 3@ 15 0 - ' qutieh : 70

General Instructions / Wﬁéw :

1. This Question Booklet has two Parts — Part-A and Part-B.
76 YeA-qfEe! 3 9 Y7 — WW-A 991 9F-B g

5. Part-A is of MCQ Type having 25 marks and Part-B is of Subjective
Type having 45 marks.

ama # 25 3% % TEfEela ¥ 7 9B § 45 37 F favafie 5w ¢

3. The candidate has to answer in the Answer Booklet which wil be

_provided separately.

qfiereff S 3Te @ e HUS TS I -G § IW o B

4 Part-A — There are 25 Multiple Choice Questions having four (4)
options (A, B,C & D). The candidate has to write the correct option .
in the Answer Booklet. All questions are compulsory. Each question

carries 1 mark. There is no negative marking for wrong answer
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S. Part-B — There are three sections : Section-A, B & C.
This part is of Subjective Type having Very Short Answer, Short
Answer & Long Answer Type questions. Total number of questions
is 23.
Section-A — Question Nos. 26-34 are Very Short Answer Type.
Answer any 7 questions. Each qucstlon carnes
1 mark. Answer tbe questions in maximum
one sentence each.
Section-B — Question Nos. 35-42 are Short Answer Type. Answer
any 6 questions. Each question carries 3 marks.
Answer the questions in maximum 150 words each.
Section-C — Question Nos. 43-48 are Lbng Answe; Type. Answer
any 4 questions. Each .question carries 5 niarks.
Answer the questions in maximum 250 words each.
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23 21
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WUS-B — ¥ HEen 35-42 @Y I 2 R 6 s % W
mmaﬁmélmmwmﬁm
150 w=af ¥ 3 |

WUEC WA HEN 43-48 Y wwiE 3| R 4 vl % I A IS

CWE 5 3% W R TAS WH H IW GAE A
250 W= A 3|
r as
Candidates are required to answer in their own words 3% fa

practicable.
giianeff aumEya a9 wisgl | & I I
Draw neat and cleér diagrams wherever necessary.

TRl AT B W0 qU WE @iy a9
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8. Candidate has to hand over his/her Answer Booklet to the

Invigilator compulsorily before leaving the examination hall. -

qhemell en waw oigd & WEe AU SW-Yaw Aerm # sifiard w @
dterd |

Candidates can take away thc Question Booklet after completion of

the Examination.

e T 2 % Jvia whenel SE-GRAET ST Wy S o ey 3
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JAC Science
Part-A
WAT-A

( Multiple Choice Type Questions )

( agferedta e )

n Nos. 1 to 25 are Multiple Choice Type. Each question has four

Questio

options. Select the correct option and write it in the Answer Sheet. Each

question carries 1 mark: 1 x 25 =25

yH HEn 19 zsﬁmmélmw%mﬁmﬁlﬁﬁw

R I it § ford | e e 1 37 I 8l

.  Two charged spheres are separated by a distance d, exert a force F

on each other. If the charges are dpubled and the distance between

them is doubled then the force is

-

8y F B) F/2
)  F/4 (D) 4F
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. (B) F/2
C)  Fyq |
D) 45

GV S
. _ (B) 48)‘10113‘:.
Ly
S
x 1019 C o |
LS ) 1 6 *x 1019 C .
I qH Uy s ‘
™
__ B e iy 2
{B] 48 x 10 13
(C] 1:6 x 1019 c
(D) 16 x 109 ¢
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3. Dielectric constant for a metal is - .
(A) - zero | | (B~ infinite
@ ! D) 10
Rpeft UTg T TRISEA BIaT 8
(A) T (B) 34
€ 1 @D 10

4,  The capacitance of a parallel plate capacitor depends upon

(A) thickness of the plate
(B) mass of the plate
(C) density of the plate

By area of the plate
TLV(X1)-49079 XS-PHY-(COMP.)-S
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e sl den 61 enfen f B e 2 5
(A i ers
®) a1 1 gemm
(C) tri%mamm

(D) 9l = ey

(B) Change in Opposite direction

LQ/ Not change

(D)  None of these

[TLVX11) 29079
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ﬁaz@qﬁ@ﬁﬁﬂzﬂaﬁlﬁéﬁrﬂaaﬁmﬁaﬁﬁmwrm
aednfiey § fagao &M
(A) freft e A (B) frqfiq fen @

" © i 7@l & o) ¥ aFE T

radii r and 2r rcspectivcly.

6. Two coppcr wires of length 1 and 21 have

The ratio of their specific resistances is

Ay 1:2 B) 2:1

(9}/1:1 (D) 1:3

arars [ ad1 21 aﬂmr%%s,aaﬁﬁﬁwﬁmz _qen 2r ¥ i fafRE

gfirdied] &1 I 2
(A) 1:2 B) 2:1
(c) 1:1 (D) 1:3

TLV
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7. Two long parallel wircs each carrying a current of 1 Ain *
. € 83
dircction, are placed 1 m apart. The foree of altraction b;:tw
: Ce
them is
7
,W/ 2x10 * N/m (B) 2x10™ N/m
C 7
(C) 1 x 10 N/m (D) 4x 107 N/m
A TR -
HH AR, B /5 # ws & R | 1 A 9T garfza & & R
REJC
™ ”ﬁaﬁaﬁq‘{@mélmaﬁamaﬁ%
(A)  2x1077
/m B) 2x10™ N/m
(C) 1x107 N/m
D) 4x107 N/m
TLV(XII)-49079 XS-PIH-lCOMP.]_S
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g. The relation between magnetic field, dipole moment and torquc is
S -3 -¥ . - -
A) t=m.B @/{:mxa
, > = - - = =
(C) t=m+B (D) m=1.8B

Fﬁuéﬁ,ﬁﬂaWWWme‘@m% -

-=»

.B (B)

Al
3

x B

—
=

3!

=

—
t

(A)

—)
T

Al

- - —
+ B (D) m=1t.B

3!

(C)

9. The magnetic lines of force insidc a bar magnet

(A) do not exist

(B]  depend on area of cross-section of the bar magnet
(C) are from N-pole to S-pole of the magnet

Pj/sire from S-pole to N-pole of the magnet

L a
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T T Y % FQ N w1 Tand

(A) W'—Iﬁ?ﬁ?ﬁ%

B) s was ¥ FT FR F &6 WAk Fdh 3

€ T=% F N-yg S-Y9 9 Bt &

( Lenz's law
B

. (B) Fleming's right hand rule,

s,

\
/[,Qj/ Lenz's law

and Fleming's right hang rule

(D) Fleming's left ‘hang rule

| TLV(X11)-49079 |
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Lﬁﬂamﬁﬁmﬁuﬁa@?ﬁ%
'{A) o = frem @

(B) wéﬁﬂ%aiar.aa’sﬁwﬁ
(C) éﬁ.r%ﬁméaﬁw@rﬁm%aﬁmu%ﬁwﬁ'
(D) wafim % ard g & fam |

11. Wb/m? is the unitof

(BY magnetic ficld . -
(B) magnetic potential
(C) magnetic flux

(D) magnetic moment

TLV | . |
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Wb/m? T 2
" maml
B) - ha o
©) b v
(D) =i st 4 -

12. Energy dissipated ip LCR circuit ig in

(A) L only B) ¢ only
{f,]/ R only (D) Al of these

TLV(X1I -49079
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JAC -, 28
LCRqﬁqaﬁmiﬁaﬁaaﬁ%
(A) %9 LA (B) ¥we CH
(C) %« RH o (D) Eﬁﬁmﬂﬁ

The peak value of alternating current is I,. Its root mean_square

value will be
o 1,1VE B/ /2
© I /2x (D) none of these

STl YR 1 W T I %lsﬂaﬂi{@mwaﬁm‘&ﬁ_

@ I,/V2 | B) I,/2

€ 1,/2x , (D) ¥ | FE &

s TLv[xII ) | ! ', '
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T R is used for photography in fog.

(A)  Polaroid B) Infrared ray |

(C)  Ultraviolet ray | (D)  X-rays

PR H B 3 R g 2 2

(A) Oz T (B)  37eh Rexor

© W’m fe (D)  X-frw
15!

The €nergy in an clcctromagnctic wave is

(A) Wholly shared only by electric field vector.

(B) Wholly shard only by magnétic ﬁeid Vector

(C) Equally c{ividcd between electric ang magneti.c field
(bj  Zero

[ TLV(X11)-49079
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& faga = aln § g

e g e 1

(B) memmwmam@mé

() faga 3 geim 83 F fiw wum w9 & fnfva &l 2

(D) IAF

_ A virtual image larger than the object is formed in

(A)  Convex mirror (B) Concave mirror

(C)  Plane mirror (D) None of these

TLy
% XS-PHY-(COMP.)-S
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(A) I .o Q (B)  raae gdor

(C) whaw gdu (D) Eﬁﬁﬁﬁé“‘é’f
17.

With increasc in \.i.ravclcngl.h, the valuc of refractive

ind.ex
(A) increasecs (B}/jecrcascs
(C)  remains unchangedq - (D) none of 'Lhcsc
. TR F i ¥ oy HIEEH F1 g
(A)  wgm @ (B) w2
(C)  mf@Efda wa 2 D) 18 3 33 o
i
E*g._v;xn;-_qgcwg XS-PHY-(COMp,).g 18 /;
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18. The concept of secondary wavelets was given by

(A) Fresnel ' (B)

Newton
(Cr Huygens - D) | Maxwell
foerres aPrena A FauTon A W of
{3 W . (B @™
(©). %rsﬁ-«q g - (0) AsEm

19.  Young's double slit experiment uses a monochromatic source_ of

light. The shape of the interfcrence fringes formed on the screen is
(A) parabola ‘ ‘(B'}/ straight line .

(C) circle /U?)’ hyperbola

TLViXT)-49075 KS-PHY-[COMP.]_-S- 19 / 36
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ﬁ‘l%lfﬁﬂﬁhﬁﬂ'ﬂﬁim%mﬁ@ﬂﬂwm%lqﬁq{%
el =firn Bl ) sty 2 2
(A)  waerm (B) rzﬁiﬁ’(@
) 5w D) st
20. Enc:l'gy of photon is
BT B)  hy/c
€ hvy/e2 ©)
B B It 2
(A)  hv G
@ hv/e? ©

[TLV(x11)-49070
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| The ratio of de Broglie way I '
21 | clength associated with two clectrons

accelerated through 25 v gpq 36V
. . - is

5
(A) 25/36 (B) 36/25

C S/6 " Pre/s
25 V 3R sevamaﬁﬁﬁag@ammﬁma

A) 25/36 " (B) 36/25

€ s5/6 (D) 6/5

Wi | |
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22. The force which causes scattering of alpha Particleg in

Rutherford alpha particle scattering experiment is

(A) Gravitational_ force

}B/ Coulomb force

(C)  Magnetic force

(D)  Nuclear force

T

(A) _Wﬁa - -

(C) a9 §& ©) -
TLV(XII)-49079 XS-PHy
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If 2 radioam.ive atﬂm.emits a B-partj e
- = P-Particle th_cn itg atomic mass
. [a, Increases by one uni
i remains unchangeqd
(C) decreases by two uﬂité
(D) increases by two units
Uﬁﬁé%%ﬁutﬁmﬁnwmﬁhm%a‘lmmm.
(A) T IS W Hedl ®
(B) amfafdd @l |
(€)  gebrdi A W ad %
‘(D‘ el 3 76 T ¢ 23 / 36
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+ . In p-type semiconductor what kind of impurity is found ?

[kfr Valency of three

(B)  Valency of five

(€)  Valency of two

(D) Valency of one . \
p'WHWﬁwmm%%?

(A) 1 e

(B) w9 ) Har

€ Qi Tl

D) T i waiom

TLV(XII)-49079
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idth of forbi i i
, The Wi orbidden band is maximum for

(A) metals

}B’/ non-conductors

(C) semi-conductors

(D) none of thesc

<l v 1 e e 8 2
() urgst & fore

(B) ararerehl % feTC

) wd-areri % foT

D) % @ ¥

T;[_v |
(X11).49 |
079 -PEE ]
| XS-PHY-(COMP.)-S 25 /36
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" Part-B
H1T-B
( Subjective Type )
( forafas wvm )
Section - A
gug - A

( Very short answer type questions )

Answer any seven questions, Answer the questions in g maximun

of one Sentence each.

26. What is the name of

at rest ?

ﬁmmﬁamﬁﬁ%ﬁammw%wqﬂwwég

TLV(X11)-49079 XS-PHY-(COMp,).g
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Science

y7. Define the S.I. unit of capacitance.
unfar Y S.1. e W aRTfia

)8. Write the relation for the force acting on a charged particle g
- . -
moving with velocity v in the presence of a magncuic field. B.

g B e # 5 dn @ e smaf g W A A

aa % fore gy fefauy

29. The instantaneous current flowing from an AC source is

[= 5sin314t. What is the rms value of current ?

@Aca\ﬁﬁagﬁaﬁﬁﬁﬁrﬁﬁmf=53in314t 2 frem uw &

rms | &1 B ?

iTLV{X]]:]_4go7§: XS-PHY-(COMP.)-S 27 / 36



- 1 examine the ..
Wt electromagnetic waves are used to ¢

structure of solids ?

P
JAC - T

Tysty

a@ﬁ%@maﬁm%mﬁn—ﬁﬁmwmww

T s 2 5

31.

What type of source is used in Young's double slit experiment ?

ﬁ%%&ﬂ%ﬁ%m%@awﬁn%m%?

;/ Write Einstein's Photo-electric €quation.
/- . -

-mﬁqwm—ﬁgﬁm%@y

;3./ What do you mean by mags defect of 4 Nucleyg o

mmﬁmaamm&fﬁmwmﬁ?

| TLV(X11)-49079
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/34{ What are intrinsic semiconductors ?-
EE| :ﬂtfam Tﬂné ?
éection - B.
@z - B

( Short answer type questions )
(g Ida e )

Answer any Six questions. Answer the questions in a rﬁaxi_mum
( -
of 150 words each. o 3x6=18

Mgzmﬁ%milmmwmmaﬁmwomﬁﬁiy

29 / 36

XS-PHY-(COMP.)-S

[TLVix1).49079



JAC ' -Eth\y\

Citnh

ienced b
3}/ Derive an expression for the torque CXpcricnc Y an Qlﬂ(:tric

dipole kept in a uniform electric field.

T T Aga & ¥ @ Ay e I I T S o i g

$fvm)

3&/ Defi

ne the term 'drift velocity' of charge carriers in a conductor angd

write its relationéhip with the current flowing through it.

mmﬁ?‘ﬁ“mﬁ*‘m%ﬂ'mﬁqﬁWﬁaﬂzm

SaTfRd U % W gE ey g
- . \
-o7. State Biot-Savart's law.
4
TRl -FrEe w1 T

- 3&
TLV(XII -49079 Xs pHY-{COMp_,,S | 30/
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, &
38. Derive an €Xpression for C ' 1

coaxial solenoids.

aﬁaﬁwaqﬁqﬁmﬁ%mwmﬁammwwl

-‘@*/U‘Sing a phasor diagram, derive the expression for impedance of an

ac circuit containing L-C-R in series.

W'(%m)ﬁawmmgqbc&wmummﬁ

giqanen & fou =ee s Sifs)

40 Derive an expression for the 'energy of an orbital electron 'of

hydrogen using Bohr's principle.

aR ¥ frgia 1 9 H gL ERSRA % TF HafE gagy Hl S $ fon

Rseh YcTA hIIT|

31 / 36
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Cicnee
' - cuit diagram, the WOI‘king of
. Explain, with the help of a circuit diag g
P-njunction diode as a half-wave rectifier.
A T Rt ¥ vy § pn @l sETE H HEATOICR, Y g
HEEar | SR EIE
ii,?a' Write distinguishing features between conductors, semiconductors
and insulators on the basis of energy band diagrams.
308 ARG % ST e, FEITH A1 Ryt % e R
farstg wamii 1 fafia
P - - - 0 )
TLV(XII)-49079 XS-PHY-(COMP.).g
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Science

Section - C
gug - C

( Long answer type questions )

(&d 3wl aw )

.Answer any four questions. Answer the questions in a maximum

of 250 words cach. 5 x 4 =20

ﬁ;—awgﬁ%mémﬁmwaﬂmm.ﬁwzsomﬁﬁél

4}« State Gauss's law in clectrostatics. Using this law derive an

expression for the electric field due to a uniformly charged infinite

plane sheet. 2+3

[TLv(x11)-49079)] XS-PHY-(COMP.)-S 33 / 36
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44.  Mention Kirchhoff's rules for clectrical networks and apply them to
find the balance condition for Wheatstone bridge. 243
WW%M%@M%WWE@EWHWWWQ
RITR B h Fqem e & feTe =t g1 shiferu

45,
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helpofar i
th the P ay diagram, describe the construction, working

wi

of @ Compound microscope when the final image is formed at the

Jeast distance of distinct vision ( D =25 cm ). Derive an expression

(or the magnifying power. 3+ 2
i e s F oA

ﬁaﬁﬁﬁqgﬁlﬁamq@ﬁ?@(D=25ﬁ)ﬂaﬂ?ﬁ%l3ﬂa*ﬁw |

%mmw@ﬁm

g's double slit €xpe i

Explain the prmmple of Youn

interference and derive the form

fringes. 3+ 2
“*m%mmaﬁ-mmawwww
fihii
1 e & fere w3 s T
35 / 36
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Define wave-front and secondary wavelets. Establish the laws of

refraction of light on the basis of wave theory of light. : 2+3

m@ﬁmﬁaiﬁmaﬁ@w&mﬁaﬁmmﬁma%mmm

TR < 3aca & framt wt wnfte w5



