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ANNUAL INTERMEDIATE EXAMINATION - 2024

PHYSICS
( Compulsory )
Total Time : 3 Hours 15 minute ~ Full Marks : 70
FAGEa: 3W 15 e | - ' quiteh : 70

General Instructions / mﬁém :

1.

This Question Booklet has two Parts — Part-A and Part-B.
36 Y- f! 3 @ Wi — WW-A 741 WE-B g

Part-A is of MCQ T‘}'pc,havfng 25 marks and Part-B is of Subjective
Type having 45 marks.

WA i 25 3% & agfEeda s aun wm.B # 45 3 ¥ freafis @ 2

The candidate has to answer in the Answer Booklet which will be

‘provided separately.

gl FY 37 @ IuerEY HUAS T§ IW-RRH § IW & 2|

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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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 'qucstion carries

1 mark. Answer the 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.
Bection-C — Question Nos. 43-48 are Ldng Answer Type. Answer
any 4 questions. Each .question carries 5 niarks.

Answer the questions in maximum 250 words each.

F
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QUe-B  — W HE 35-42 @9 A 2 R 6 ww & s d
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WEC  — T TEN 43-48 Y Iy 3| Rl 4 W & I ) T

U 5 3% bl R WA WA 1 I N A

sowsi A3
6. Candidates are required to answer in their own words S far
practicable. |
qitenefi aumEye I wee) § € I E)
7. Draw neat and cleér diagrams wherever necessary.
TET EAWE F WS qU W W@ifam g0 NE
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8. Candidate has to hand over his/her Answer Booklet to the

Invigilator compulsorily before leaving the examination hall. -
qRemelf aflen waw gigd & Gget AU IH-YEw Her # srfrard vy @
diterd |

Candidates can take away thc QUCS'L{OH Booklet after completion of

the Examination.

e ww @R % 3w wlerel§ SE-9 T Y S o g §)
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JAC Science
Part-A
q-A

( Multiple Choice Type Questions )

( Tfrreda v )

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

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

question carries 1 mark. 1 x 25 =25

v g 19 2SWWW§|WW%WW§|@W
wmﬁmﬁwlmmlww%l | |

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

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

them is doubled then the force is

-

By F B) F/2
©)  F/4 (D) 4F
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(B} 4-8 « 10-13 C
(C) 1'6 * -1()—19 c
(D)

1-6 x 10'% ¢
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Dielectric constant for a metal is -

(A)  zero R | (gy infinite
© D10
fepeft uTq 1 TSI BAT 8

@A) = (B) 3 |
Q 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(XI1)-49079 XS-PHY-(COMP.)-S
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i o genfr A s few @ i a3 0
(A) g <t werd
(B) iz %1 goampm

(C)  digsht #1 g9

(D) ufymn w1 frwe
S. In- a_ Wheatstone bridge, if :

inter;hange'd, then the j:ﬂc::ticzieinbg:t:o:;jerg\i;anometer ra
(A) Change in Previous direction

(B) Change in Opposite directi_on

{/Gr | Not change

(D)  None of these

@(xm-@o'rg - Xs.
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(A) freft feam (B) Ry fem A
" (©) afad 1 g o) o wE T
ctively

6. Two cOpPP

The ratio of their specific resistances is

) 1:2 B 2:1
g 1:1 D) 1:3
SLEIH man-zz @.?mﬁ ¥ 3 ardl i P e e or &1 37 fafsre
afirdedi w1 AT 2 |
A 1:2 (B) 2.1
(C) 1:1 (D} 1:3
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7. Two long parallel wircs cach carrying a current of | A in th .
- L4 San.

dircction, arc placed 1 m apart. The force of attraction betw
_ o

them is

7
/(K)/ 2x10 " N/m (B) 2x104N/rn
© 1x107 N/m (D) 4x107 N/m

Th g ¥ 1%@@:&@@%,@%%%%%

(A} 2x1077 N/m

B) 2x10™* N/m

(C) 1x107 N/m

TLV(XII)-49079

D) 4x107 N/m
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(A)

A

(C)

The relation between magnetic field, dipole moment &

El
ve [

Al
il

— -
+ B {D) m =

3y

JAC

»

-
X B_

=

~l

-+
. B

Wﬂ%,ﬁ@m@ﬂmm@wm@m% '

4 5> o -

(B) 1=m xB

- - - -5 =
=m+ B (D) m=1.B

9. The magnetic lines of force inside 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

Pf/alre from S-pole to N-pole of the magnet

TLV(Xn)-49079
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(A) Fﬁ%:ﬁﬁﬁ?ﬂ%

(B) @W%mm%mmmm%

€ T9% % N-ymQ S~-Y9 9% Bt &

( Lenz's law
"

. (B) Fleming's right hand rule,

A,

\
/(,Q]/ Lenz's law

and Fleming's right hang rule

(D) Fleming's leg hand ry)e
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Lirﬂ?f yra 1 fean Fuifa g @

'[A) o & frem |

(B) AT % g 31.21 as ﬁzm £

(©)

(D) wfiE % S B ¥ fam 8
11. Wb/m? is the unitof

(3 magnetic field . -

(B) magnetic potential

(C) magnetic flux

(D) magnetic moment

TL ' . .
V(X11)-49079 XS-PHY-(COMP.)-S
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Wb/m? " 8

(A)

(B)
(C)
(D)

12,

(A)

o

TEE 8
- g e @

TR Foag w5

L only

R only

TLV(XI)-49079
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(B)

(D)

Energy dissipated in LCR circuit is in

C only

All of these

XS -Plﬂ_lco MP_ }-S
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LCRv&qaﬁ@miﬁaﬁ{-a—cﬁ%
(A) FIALH (B) FamcCH
(C) %t RH o (D) gqﬁﬁmﬂﬁ

The peak value of alternating current is . Its root mean _square

value will be
&y I, /2 B) I,/2

(C) I./2n (D) none of t;hese

STl YR W gA T %lmi{\amwaﬁmﬁn’_

@& 1,742 | B) I,/2

€ 1y/2n , (D) ¥ HS T

Ty ' . E :
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4. is used for photography in fog.
(A) Polaroid _AB) Infrared ray |
(C)  Ultraviolet ray | (D) X-rays
FRH BT % fore g 2l 2
| ®) ey (B) 3w frw
(C) Wﬁm‘l [Eav (D)  X-famm
15  The energy in an clectromagnetic wave is
(A) Wholly shared only by electric field vectorl
(B) Wholly shard only by magnetic fielq vector
(C)  Equally divided between electric ang magnetic field
(D)  Zero

| TLV(X11)-49079
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o fored e o ¥ g
(A) e P & e g ol w9 @ e o o 2
(B) T A & A g gl w9 wan B A R

€ faga 3R geh &3 F <9 gum &9 & fonfoa &@d 2

(D) ¥4
16. A virtual image larger than the object is formed in

(A)  Convex mirror B) Concave mirror

{C) Plane mirror (D] None of these

uv‘xnl~4907g XS-PHY-(COMP.)-S
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JAC

a‘é@ﬂwaﬂw&ﬁaﬁiﬁaaﬁg

(A) 39« .gdor Q (B) ?ﬂaﬁaa&wﬁ
) i 3 (D) maﬁgqﬁ
With

(A)  increases

(B]/j'ecrcascs

(C) recmains unchanged

(D) none of these
e | g % my I 1 g
L (B) =z 3
(C)  vfEfia w2 D)

E‘;,_V(xn;-_qgo?g
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18. The concept of sccondary wavelets was given by

(A) Fresnel ' (B)

Newton
(Cy Huygens - O | Maxwell
feefras acfiremat % TN & T o
) o B FE
©). %rsﬁiq g - D) | AFgad gw

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 /[If)’ hyperbola

"LV(XT)) 39079 XS-PHY-(COMP.).S 19 / 36
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?hlwmﬁmwhm%wﬁ@mmwaﬂm%lqéwm
W sl fri ) Fpfa A &
(A)  TEem (B) #ith Ty
© (D)  afrweer
20. Energy of Photon is
(B hy ® /e
€ hv/e2 D)
B B 3o 2
(A) hV {B) hv/c
(C)  hv/e2 D) |

[lLV(XH)-49079
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¢ ratio of de i '
o Broglie wavelength . .
) _ 8lh associated with two clectrons

acccle,ratcd through 25V and 36 v is

() 25/36 (B) 36/25

©  5/6 C Pre/s
25V 3R 36 V& wfw 3 ggH & 53 A sieh ared o1 o 2

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

) s5/6 (D) 6/5
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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

() Magnetic force

(D) Nuclear force

EC

A

(A) _Wﬂlﬁa ®) -
(C) guhlg g7 D) -

TLV(XII)-49079
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If a radioactive atom emyy , B-parti o
- = PParticle then itg atomic mass
. (a, increases by one Unit
'WV rcmains unchanged
(C) deccreases by two Unité
(D) increases by two units
aﬁﬁémﬁmﬁuwmﬁﬁm%ﬁwmm
(A) U TS @ FEd e
B) afEfdd waE
(€) Q gebrsA B T %
‘(D) & gl @ 78 T € 23 /36
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24, In p-type semiconductor what kind of impurity is found ?

[Kr Valency of three
(B)  Valency of five
(C) Valency of two
(D) Valency of one S \
P-<Igq a%ﬁwmwm% ,
(A) R YTy
(B)  wmH WIS/
(C) g H S o
(D) T Y Heroraey

TLV(XII)-49079] xs-r:HY-(c;zmp.p.s 24/ -%
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' The width of forbidden band is maximum for

(N metals

}B‘)/ non-conductors

(C) semi-conductors

(D) nonc of thesc

i g ) hard i A 2
(A) ugal % e

(B) araTerhl & [T

€) aﬁ—amﬁ%i%ﬂ

D) =z & ¥ T

T:Lv
%. XS-PHY-(COMP.)-S
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" Part-B
H-B
( Subjective Type )
( feraafg ww )
Section - A

g - A

( Very short answer type questions )

Answ |
SWEr any seven questions, Answer the questions j i
N a maximu

of one Seéntence each.

26. What is the name of

at rest ?

ﬁmmﬁam%ﬁammw%w N
W"ﬁr{?ﬂn ?

TLV(XII)-49079 XS-PHY-(COMp,).g

https://www.jharkhandboard.com




JAC ' __PHY

Science

y7. Define the S.I. unit of capacitance.
i@l 1 S.1. A i g S

)8. Write the relation for the force acting on a charged paﬁrticlc ]

- e
moving with velocity v in the presence of a magnetic field. B.

bt 8 2 & sy § 5 A1 @ TR SRR g W A

g % fore 9y fiflaw)  https://www.jharkhandboard.com

29. The instantaneous current flowing from an AC source is

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

@Acaﬁﬁﬁagﬁawﬁmm%a;mhwinmm 2 fagm un =

rms WA &1 BT ?

TLV(X11)-49079 XS-PHY-(COMP.).S 27 / 36
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' . examine the .
Wt electromagnetic waves are_used to e

structure of solids ?

TYsty

wﬁ%&amﬁm%mﬁ—ﬁﬁmwmwm
foan s 2 - |

31.

/Write Einstein's Photo-electric equation
7/ . _

-MWM—WW%@L

93./ What do you mean by mass defect of a4 Nucleys -

Rt e 35 77T 8 8 9 gy

8-PHY-(C
[TLV(X11)-49079 X (Comp,).g
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/3( What are intrinsi'c semiconductors ?-
éection - B,
e - B

( Short answer type questions )
(Fg @I )

Answer any SiX questions. Answer the questions in a maximum

( -
of 150 words cach. o 3x6=18

Mﬁ:mﬁﬁiwilmwwaﬂimaﬁmlsomﬁﬁﬁl.

29 / 36
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Cltnc‘

ienced b
(‘35, Derive an expression for the torque cxpericn Y an elcﬂtri_,:

dipole kept in a uniform electric field.

wma@mﬁ@a@ﬁ@mmwm%mm%

Hifd)

V Define the term ‘drift velocity' of charge carriers in a conductor and

write its relationship with the current flowing through it.

mmﬂmma"maﬂ‘mﬁwﬁwﬁaaﬁaﬂtmﬁ

YaIfed 9 & Wy 9w gay o)
- . \
-57. State Biot-Savart's lav._r.
4
AR -\ 1 fram T

6
TLV(XI1)-49079 XS-PHY-(COMp,).g | 30/
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38. Derive an €Xpression for o '

——
Science

coaxial solenoids,

aﬁaﬁmaqhﬁmﬁ%mﬁmm%%qmwwl

_Msmg a phasor diagram, derive the expression for impedance of an

ac circuit containing L-C-R in series,

m'(ﬁm)ﬁawmmguc-meﬁmqﬁwﬁ

giqanan & fore s ogs shifsy)

40. Derive an expression for the energy of an orbital electron ‘of

hydrogen using Bohr's principle.

aR % frgia F1 T HA T EEIRA & TH HE goiaga hl FA & o

RS Sgcdd HIC

31 / 36
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*1. Explain, with the help of a circuit diagram, the working .
P-n junction diode as a half-wave rectifier.
O 3T T fewwlt % wq § p-n @iy SRS H BRI, Y R
N § gy
42 Wri s _ :
o rite distinguishing feat.ures between conductors, semiconductors
and insulators on the basis of energy band diagrams.
S qug IEl F 3Ny
T AR, rdarer) -
! o e % 4 fife
fasig @il =) fafay)
TLV(XII)-49079 : XS-PHY-(COMP.).g
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Section - C
gug - C
( Long answer type questions )

(dd whaawm)

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

of 250 words cach. 5x 4 =20

-

ﬁvﬁwqﬁ%mémﬁmwaﬂmmLﬁwzsomﬁiﬁél

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

ession for the electric field duc to a uniformly charged infinite

expr
plane sheet. 2+3
E‘Wlxn)-txgo'rd XS-PHY-(COMP.)-S 33 / 36
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SR 31w e % o frg 4 & T T S e dify

44.  Mention Kirchhoff's rules for clectrical networks and apply them to
find the balance condition for Wheatstone bridge. 243
fere ateater %m%@h%ﬁﬁwmﬁﬁqamﬁmﬁ
WM & U araren % feTe =ivres s i

45,
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: help of i
with the p ol a ray diagram, describe the construction, working

ound micro
scope when the final image iS formed at the

jeast distance of distinct vision (D= 25 c¢m ). Derive an expression

3+2

for the magnifying power.

myﬁ@ﬁmﬁ@qﬁ&mﬁﬁmwmﬁuﬂﬁmaﬁ

ﬁﬁﬁﬁqqﬁﬁamqﬁﬁeﬁ(pﬂsﬁnﬁ)mm%lmdﬂw

3 fi &St AT i
47. Explain the principle of Young's double slit experiment {07 Young's
interference and derive the forrnulé for the width of the interference
fringes. 3+ 2
% P g ¥ fa-fog T F frgid aﬂ?maﬁﬂ afe

fiit = Serd
e
| fore gz s AT

35 / 36
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48. Define wave-front and secondary wavelcts. Establish the laws of

refraction of light on the basis of wave theory of light.

2+3

mﬁmﬁmﬁ@mﬁaﬁlmwm%mmm

YHI o v & fram ) wnfm w5
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