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PHYSICS

( Theory )

Full Marks : 70
Pass Marks : 21

Time : 3 hours

36T PHYS
(EN/AS/BN)

The figures in the margin indicate full marks for the questions

Q. No
Q. No
| Q. No

Q. No
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ALLOTMENT OF MARKS
. 1 carries 1 mark each
. 2 carries 2 marks each
. 3 carries 3 marks each

. 4 carries 5 marks each

1x 8= 8

-2 x10=20

3x 9=27

5x 3=15

Total = 70
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(2)

1. Answer any eight questions from the following as directed :
1x8=8

WW@TWWWWWW
e e IS 1~ I S S e

"“F

(@) Mention any one of tﬂe‘a‘%asm properties of electric
charge. - 1

g STeFR & TRe ;‘ Qﬁwzmn
tapfes SR A el - @ BE @ |

(b) Give two examples of polar molecules. Yax2=1

£ ST o1 S |
& SR 7o TRl e | o

(c) To drive a device of pov&(erEP and voltage V, the power
wastage in the connectgng wire is proportional to

1
(i) V2 (i) 72—2;5

( Choose the correct one ) 1

P el W V ©%9 SR @Bl SR AN oRe wop

S| SO (FICOR ST ?
(i) V2 (i) — ‘L’ﬂ%?

‘u«jqﬁ

[ (o 1t Shredt )
P o] 33 V (I Qﬁ@% SIS KR @ OIGR S5y BT
FAS! A IO W"nﬁ?
(i) V2 (1) ;/-5

(5% S o e )
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(2)

1. Answer any eight questions from the following as directed :
1x8=8

W@wmwﬁmmmﬁﬁm
e Sl TS - mmwﬁ%mhm

(a) Mention any one of tﬁte basic properties of electric

charge. T 1
(A SR ol TR Rl RN bt S
R SR o g efm - a5 Teary e |

(b) Give two examples of polar molecules. Yax2=1

3w =g 71 Swrzaet o |
£ R o THRAT WS | ij

ﬁf%‘

(c) To drive a device of pov‘{erz»sP and voltage V, the power
wastage in the connectggg wire is Proportional to

PSS

M V2 g2
( Choose the correct one ) 1

P ol W% V S5 SRel 9B SR AN O/ ey czal
ol 9o (FINCOR SAISF 2

() V2 (i) 12 ‘i%?

*1 53
W%ﬁ (%ﬁmhmﬁﬁﬁwﬁn

WW@WWW?

(i) V2 (i) -‘-,—2—
(9% Teafs cag )
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(3)

(d) What is the potential difference between A and B in the

(9)

/519

circuit? 1
e (e A % B R Rea-con w2
TS mmAm:Bﬁﬁ?%ﬂﬁmwv
12 Voo 0
_.| 7 .
A °____|6 Pose | 0
.

What do you mean by current sensitivity of a
galvanometer? 1

oIS RBE B e el M % 38 ?
T TSR~ R 21, FALIANTS] 708 P @R 2

The phenomenon o@perfect diamagnetism in
superconductor is call

é" . ( Fill up the gap) 1
Wﬁﬂﬁﬁ@ﬁﬁfﬂqﬁm@ﬁw__{ﬁ PRI |
(RS R )
Wﬁﬂﬁaﬁaﬁﬂswmw__wmu
( oA o I )

At resonant frequency, the total impedance of a series
L-C-R circuit is

50 ( Fill up the gap ) 1
ST TS QIR L-ERIETT P efeqn
é,.??) (ﬂﬁﬁi’ﬁ‘l@)
ST FRACE Cﬁ%-L—C—J 3 b e 1
bt (o 1 F1)
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(3)

(d) What is the potential difference between A and B in the
circuit? 1

FéA© (18 A e B R Reg-con [Rym 2

(e} What do you mean by current sensitivity of a
galvanometer? 1

coreice B @B e SkearmAeTel W R qu 2
b TETSTAIRGIE- G5 272 FACATANTS! S T @Ry 9

(/) The phenomenon operfect dlamagnetlsm in
superconductor ig call”

( Fill up the gap ) 1
Wﬁ’ﬁ@?ﬁ’i‘www*ﬁ PRI = |

A (A& 57 @ +41)
SRRART e S s M
( *Frgm o T )

(9) At resonant frequency,

the total impedanc res
L-C-R circuit ig e of a se

05 ( Fill up the gap ) 1
AR TS i, L-@zgaﬂwbﬁm .

(*n%wiﬁ[aqw)
ST FICE R L-c-@?‘fm QT efamr

= (*Bmai‘fm)
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(4)

(h) A bar magnet is brought near a coil as shown in the

0)

/519

figure. What would be the direction of induced current
in the coil, if you look at the coil from the side of the
magnet?

fBge YSIN W 78 FIT G T TN 9BOR S5t S LR |
PIICE 41 TEW o[ Wi PRI I, PeAKTS e Rye o@red
i R 232 @

Bare @R WOl 7o FIBAI0 IT FOA A WA TR |
rel AR e e PR W W, Fefifice wiRe Rge

o7Iced i =32
— __>©

The critical angles for glgys (g = 1.5), water (u,, =1-33)
and diamond (up=2f42) are 8y Oy and 6p
respectively. Arrange t@?}ngles in descending order.

F (g =1-5), A (1, T1=33) 9F R (up =2-42) 6
(11 TR 6,4, 0, SF 0. TILHF TYHAS SCHH |

I (g =1-5), W (4, =1-33) X J|W (up =2-42) 7KW
GV TG B4, 6, &% O p. 4% IS TR TYSHC AT |

1

Vhoto




(S)

(k) What is the shape of the wavefront diverging from a
point source? 1

R BT GOR o1 FPTIA TRAYIT AR (FCAA?

G3fo Y-S cwwmﬁmw. <4 S (I ?
ﬁﬂi fudr,
5 .
() What is the name of light particle? What physical
quantity determines the [prergy of a light particle?
3 Yot+Yo=1
¢ 39 A1 15 2 B (S e (o s e el 3 2
SICEAR T AN 2 @ ST AR SR FAR e Refy w2

(m) In Rutherford’s o-scattering experiment, for what
value of scattering angle, the impact parameter
becomes minimum? X 1

FCTF 6T o-Rgae «Fpre, Roggy (PR & T I RIS A6
T S = 2 &

TG o-Regger =AFH, é%chw%wwmm

T S = ol

(n) Write a difference between nuclear fission and nuclear
fusion. 1

Ao Rars ure ReeH AR TES 4 961 o Frdi |

NeRR Reem gag Megn TR 93f N9 coedn |
'%:!a

(o) In extrinsic semiconduc r> doped with pentavalent
impurity, _____ become azlonty carriers and
the minority carriers.

A ( Fill up the gaps )
Yot =1

[ Contd.
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(5)

(k) What is the shape of the wavefront diverging from a
point source? 1

137 BT @OR <171 SPTIRY SR SR (P! 2

35 R-Be cwwmﬁrmw P 2

; i

() What is the name of light particle? What physical

| quantity determines the [energy of a light particle?

| - YatVe=1

(R IR I 1% 2 [ (o T coirem a1 S Nefy 32
\ SR FIR AN ¥ ? @I (ST M ST FIR 1R Refyy 2307 2

(M) In Rutherford’s o-scattering experiment, for what
value of scattering angle, the impact parameter

becomes minimum? o8 1
TORF 6 o-Regaer »Rispre, Regad- @ R TR 307 seqrs 2o
T AT =2 (&P
TAMRCIFICER o-Rgger «Frp, [ @R N g weg seqiced
T S =2 @;u
(n) Write a difference between nuclear fission and nuclear

fusion. 1
e RO o R st T 43 <1 oefy o |
e ReTee @22 @i siigiiR <3 1% oy |

ot

<f
(0) In extrinsic semlconducg:j doped with pentavalent

impurity, become ority carriers and
the minority carriers.

( Fill up the gaps )
Yotla=1
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(6)

TRm SRR AFRATE oGT (O IR I IRF
HF M IRF I

- (e SR o7 )
i
fm SRS ﬂW{E’iW CFf A I T
GR CMIIRF R
iy ( R o e )
2. Answer any ten questions frem the following : 2x10=20
were fra R Wbt S e el

N5 rem @-FCA Wit 2eyR Tey we ¢

(@)

(b)

(c)
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Write Coulomb’s law in vector form and define
1 coulomb charge. 1+41=2

T D (ST Fo7 T O] T e e iy

o b CSBC et TR 1 9T ST i oAl |
£
A comb running through-gne’s dry hair attracts small

bits of paper. Why? WhL?PPenS if the hair is wet?

1+1=2
@WﬁWW?ﬂWWWW‘IW | R 2 pRIRMA
fom 2 7 o1 2

I B0, B Siweic oAl PR (1B e st g |
@ 7 7 w1 =1 9 96 2

Plot a graph showing @ variation of current with

voltage for the material s. On the graph, mark the
region where (i) resistahée is negative ang (i) Ohm’s

law is obeyed. “’% 1+%+1,=2
GaAs w@«mﬁwmmmﬁmmm
A | @ @GR woRh! B w4 v (i) Q@ S
o (i) SN 34 WA |




(7))

GaAs WWWWW"K‘?WW iR @3 Eid
s I | ErRbaice mﬁaﬂ@ﬁﬁ%m @A (i) QY
JITF R (i7) SN A N, |

(d) The resistance of a wi%éﬁof length 15 m and uniform

Tt

cross-section 6-0x10’;7ff"1§12 is measured to be 5-0 Q.

What is the resistivity“of the material of the wire? 2

15 m e oF 6-0x1077 m? T AFRE O IOFN ({1
GRETS 5.0 Q (KT ' | SREPR Y el T 2

15 m T¢ ¢ 6-0x10"7 m? N oFwr@ I O @Y
TR 5-0 Q *eq T | ORI AT I F 2

(e) Two long and parallel fgg%ductors A and B are carrying
currents 80 A and 5:0°Afin the same direction. A and
B are separated by a distance of 4-0 cm. Calculate the
force on a length of IT of wire A. 2
ASF B oRaR ToeW TER A 80 A WF 50 A MR &
e R® (xR 1 A 9F B AR [oeE AeE 99 4-0 cm.
AXRIRGER 1 cm e RA T 43@ T o 3|
A &R B R 1fdq 1 fiex INFH 8:0 A @R 5-0 A 2R ¥
fice T TR A R B AR 1foe oy qRem 40 cm.
A-RIRMA 1 cm e FO T ATS I AT el |

() What is magnetic suiﬁ‘ tibility x? Of two metals P
and Q, it is found thaf zp > land -1y, <0 Name

the types of material tf)éf ich metals P and Q belong.
= 1+Ye+%=2

paem gl x 7 @G%Pwo-ﬁmxp»lw
—1st<o.waoqr§iﬁﬁﬁ*ﬁsmﬁaﬂmﬂaw§@,ﬁ%@

s ford o
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(7))

Guswﬁawﬁmmﬂ@mwmaﬁmﬁa
wE I | CRbafee e umiet BRe w@ auea (i) @w
YIS IR (if) ST g Wf_fifl";

(@) The resistance of a witpof length 15 m and uniform
cross-section 6-0><10'::§“f'f%12 is measured to be 5-0 Q.

What is the resistivit};"’%f the material of the wire? 2

15 m T AF 6-0x10"7 m? {9 4TORE SR qUER @4
GRS 5-0 Q ORI 1'% | Sraee MK @l R 2

15 m T ¢ 6.0x10"7 m? 7w sEoE < wTw @M
WO 5-0 L N Ty | oy e A4 F9 2

(e) Two long and Parallel g:;o?;?iductors Aand B are carrying
currents 8:0 A anqd 5.3l in the same direction. A and
B are separated by a distance of 4-0 cm. Calculate the
force on a length of 1"%111 of wire A 2
A S B R opr wiieh o1 8:0 A W 50 A eRIZ G
fore BFT® (R 1 A w5 B ARAR TFR TER TReR 40 om.
A RIREFR 1 em Yo R 91 2] 29 5] 351 |

A &R B “R3R) 1w 7y fory 7018 80 A @ 50 A s 7
ﬁ@ﬂﬁi@mqu«Bﬁ@?@iﬁﬁaﬂmmm 4-0 cm.
A +RR3R7 1 cmt?(‘#r%jﬁ’i@mﬁwml

(7 What is magnetic suSeeptibility x? Of two metals P
and Q, it 1s founqd tha;?‘ p > 1and -—ISXQ < 0. Name
the types of material t&;%iﬁch metals P and Q belong.

- 1+Yat%2=2

pan el Ry gidg P a0t oy, > 1 W

~1<%4 <0. P 9= Q 1y 7R4 B R i oy wimgs, Prees

a e '
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(9)

(H)

(8)

RIOM TSl x F? b AP P GR QF W xp, »>1 @R
~1<%5 <0. P &R QAR 9 N ol -y ey, o

W G | -

€L
A square loop of sidé>10 cm and resistance 0-5 Q is
placed vertically in(ghe east-west plane. A uniform
magnetic field of 0-10 T is set up across the plane
in the north-east direction. The magnetic field is
decreased to zero in 0-7 s at a steady rate. Determine
the magnitude of the induced e.m.f.

10 cm IRRFE @I 0-5Q @9 IfcwFaree Joal @bl
"R--FoF 4 T GHS TFERT TR IR 010 T-3 W
Wmamwgi.ﬁwi-ﬁWMﬁwmwﬁqﬁ

ﬁﬁ?wcﬁwwﬁzgw S-S *FC 2P W, R THCRAN
et wfiE Rpeoer o[

e Bt 1
10 cm 3I=RMAB 'Sﬁ‘{cég)SQ. SUSE IR Cre o Con IS I e
*[-=F5eTa fics a1 46 Trecs TR B 37 0-10 T-9 I
436 BIFF v TeT-oF O AN F =R | I @ BE e
FTF (A 07 s-9 S (New, Gk SWeag fregy wifRe Rp<sere

-9 T 7 31 |
U %

prLE

e
A 15-0 pF.‘ capacitor-igjconnected to 5 220 V, 50 Hz
source. Find the capdtitive reactance in the circuit.

15-0 uF 459 95I 220!!%' S0 Hz-3 B b w15/ el 31
2= | TENOR P 2ifocary Mefy 31 |

15-0 uF-49 <3 417 220 V, 50 Hz «3fs Se 552 7@ 9
TR | TOANT GRIW @1y ey 3671 |
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(9)

(h)

(8)

TIPSl x R W AP P aR QT WO xp > 1 @R
~1<x, <0. Pm\ngzﬁ%@ca%waﬁm SIHA
A TR | bt

A square loop of side>10 cm and resistance 0-5 Q is
placed vertically in{the east-west plane. A uniform
magnetic field of 0-10 T is set up across the plane
in the north-east direction. The magnetic field is
decreased to zero in 0-7 s at a steady rate. Determine
the magnitude of the induced e.m.f.

10 cm 3I=RFE T ossz @R PCFAFR A 9l

ﬁwﬁww@w?wwmaﬁom T-3 W
WCWQWWW?WWﬁWWIWQﬁ

2 2R BigF cvas, 7swmm‘m 3, RN
ﬁ—wﬁ%ﬁixawmw

10 cm I=REAT 9 hcssz AR IfCFaeR  GFB TR

-+t fice a1 @3 Tera TR e 3@ 0-10 T-7
¥ T v Ten-o oo 2w T TR | 4 <7l AR 20
T (Al 0-7 s-a Fce ¢, G’ o R wRE Ry<orm
-9 T Refy w1 |

5

raeitsEn
Al
hapae

A 15.0 pF capacitor+i 1§ connected to a 220 V, 50 Hz
source. Find the capdcatlve reactance in the circuit.
15-0 uF 49 <BI 220;:&@; S50 Hz-3 Bex <o A1TS TRl T
(=R | TENGR 4P 2ifoeqry Refy 31 |

15-0 pF-499 43 §/e 220 V, 50 Hz <3f6 51 7% 3@ 1
RAACR | JEABI 4RI 19 fefy 31 | ’

WmaE
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(9)

(i) A plane electromagnetic wave travels in vacuum along
z-direction. What can you say about the direction of

its electric field vector @:gnd magnetic field vector B?

o]

What physical quantit§/{(6f the wave is equal to lEl ?
B B
CO Yatlot+1=2

<51 Sy RIS TPV NS 27 frre =er™ = |
Wﬁ@amﬂaﬁwcﬁmmc—*ﬁﬁ-ﬁﬁﬁ IR 2]

qﬁ—ﬁw»—«mmﬁ%mw'«wv
|B|

T STeay Rgepady SR T 2-90F i TR =@

a7 Rpecea (o3 E @
0 PR A I ? oA 5

() Double convex lenses are to be manufactured from a
glass of refractive index 1-50 with both faces of the
same radius of curvature. What is the radius of
curvature if the focal l,gggth is to be 20 cm? 2

1SOWWW@%W%—W@|W
ﬁmwmzrmwﬁmﬁawmmo cm T,

wrege e Y T LI ?
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(9)

(i) A plane electromagnetic wave travels in vacuum along
z-direction. What can you say about the direction of

its electric field vector @nd magnetic field vector § ?

E%Q] -
What physical quantitf{of the wave is equal to @?

N |B|

(@0 YatYat1=2

BT IS RYGIF SaRel I NGTS 2-2(%9 e P =7 |
Wﬁ@aﬂm@?ﬁwmmmﬁ—aﬁﬁwi’a

T o o2 waoBr et 3o R L g s

«f5 ey Rgepaen SRk
a7 Rygecwa (ogq E @ -

03 O W TR ? B

() Double convex lenses are to be manufactured from a
glass of refractive index 1:50 with both faces of the
same radius of curvature. What is the radius of
curvature if the focal length is to be 20 cm? 2

1-50 AR IO %o om ome R AN |

ant

Eaky 2
X &
RS

1-50 2RI FIoa FF-Tes (9 ofge A0 =J | (FEI0A

TR A IFel IFIY WM | A (T PR v 20 em =,
SRCE Il JPTY T T ?
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( 10)

(k) Draw a neat ray diagram:of formation of image by a

)

(m) The photoelectric cu OFf voltage

/519

refracting telescope. If =1 cm, f, =100 cm, what is
the magnification of tl}fg:felescope‘? 1%+%=2

W@%ﬁﬂaaﬁ—mﬁbﬂmﬂﬁmmﬁmwﬁ
fe =1 cm, f, =100 cm EIFATOR R4 Rewm 2

a3l AfTRe T g AfRT o =AM ANFH e =
@l 13 f, =1 cm, f, =100 cm 2, R Ry 579 2

Monochromatic light of wavelength 589 nm is incident
from air on a water surface. Calculate the wavelength
and frequency of (i) rgﬂe%ted and (i) refracted light.
The refractive index of C&éter is p=1-33. Yox4=0

A~ AN S 589 NIASSARUTI IR T eI L |
(i) afezfre W (i) 2t SR S FRRE A
41 1 oA AfeTReE p=1-33.

IR (A TS 589 nm SEHCTR A We e zgacg |
(i) efowfore @ (ii) AfeTfe ST SR @ I™omg fefy a7 |
oo Afe@E u =1.33.

in a certain
experiment is 1-5 V. at is the maximyum Kinetic

energy of photoelectron \i emltted‘i’

qﬁm—m@rwﬁﬁmmm 1.
2T T s b > V. e

s P W ST < o
FCORCAEER ST e e 9 ST LS V. st

= e




(11)

(n) Write two limitations of Bohr model of hydrogen atom.

1+1=2
2R T I ol TS O TR ford
1
WWT{W R4 TSR D ! e |
¢en
O |
(o) Write True or False (Y Yyx4=2
% (3 Srem o
’E \ W I ST e

Lo (i) An intrinsic semiconductor behaves as a conductor
at 0 K.

&ﬁﬁ@ﬁﬂﬂ”fﬁ?@@QﬁW’T‘ﬂﬁﬁ@?W‘ﬂﬂWl

41 Rom SRR 0-K exsom IR o1 9% I |
€y

(i) In intrinsic semicdtiductor, n, =ny = n;.
‘h};«

ﬁ@w\ Wtf"fﬁ?@— O Ne = Np = N;.
o SRR ne =np =n;.

S (iiij) For p-type semiconductor, ng > n,,.
| ‘ -SSR nea>"nh
- PO SRS naS P
%5;1%
(ivyiIn a semicondu?;%}; in thermal equilibrium,
npne =n;. e

FRAES SR T ES 1y R = n?,

RIS SN T SRER np n, =n.

C .
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%w 3. Answer the following questions : 3x9=27
\ e ﬁﬂ@m Teq (Il ¢
|

| (a) A cubeaof side 0-1 m is placed as shown in the figure
. | in a rZeglon, where electric field E =10xi. Here x is in

metrés.and E is in N-C™ 1 Calculate (i) the flux passing
through the cube and (ii) the charge within the cube.

1%+1%=3
foas cryed W1 01 m 7R AEREE T 9O R v waiye

|

|
E TW&WWB =10xi. TS x-°7 3% 6" we E-o]
| % N-C™. (i) TR O RIS S (i) Awdre Foo
et S T
focg eEn 01 m CiedR TRRRE @I T @ S oREe
e igicwa are E = 10xi. @I x- <75 fm s E-q

|

|
| o1 S e T

1

|

g NCL. () Teha g ficn e w1 @R (if) Tehe e

Y
/i
o) > X
| 2 / 01 01
@ Or /7% / a4
]
A nef grk of four 10 p,F capacitors is connected
500 V-supply as shown in the figure. Determme tho

equr%_ﬁlént capacitance of the network ang e(u{)l) ?ﬁe
charge=on C4 capacitor. N

2+1=3
fbae (TPETW T @ WS HRG 10 pF-SR qmg 500 v

g\@%ﬁ’ﬁ' [ RANAIO IS el (1)@@@%%
(i) Cs 4FRFS A SR W el 341 | AL

/519
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A 3. Answer the following questions : 3x9=27
: TS foAl PR e frd
frare @s@m T (A :

(@ A cube.of side 0-1 m is placed as shown in the figure
in a I:eglon where electric field E 10xi. Here x is in

metrés.and E is in N-C™L. Calculate (i) the flux passing |

through the cube and (i) the charge within the cube. J
1%+1%=3

s oryedi M 0-1 m O ARFE T B B TS S
o Rywd 2R E =10xi. T® x-°F @3¢ FOR We E-5{ |
9 N-C™1. (i) PR SICo a1 S () e oot J
WWW{’TWWI |
ﬁs‘t@icwa&];mm m edR IERRE @I T @ W TR_Fe
s Bgkora e E = 10xi. @it x- 7% FbW @ B

| -C‘1 (i) S T Fion Tem B @R (i) TR e
ik i et e |
Y
&
o > X
€—><——>
‘ 1 01
k N 2 / 01
- Or /=& / <At
z-—':. 8
A ne,t@rk of four 10 p.F capacitors is connected to a

500 Vﬁupply as shown in the figure. Determine (i) the
1 equl valent capacitance of the network and (ii) the

; charggﬂ on C4 capacitor. 2+1=3
| foae (SIN W3 @3 e SfRE 10 pF-"" /g 500 Vv

‘ TE BOR (TS KA 91 (R | (i) QT WG (g s
(i) C4 4TS Y1 SYFE T 67 7 |

/519
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0@ A G316 6AIce TR 10 uF-93 415F 500 V SeoR TR
I6 A AR | (i) T L 1RFY G (if) Cy 4T A

3 =
o d
| e &

=

YA T o1 3¢

C1 =10 pF o

= C3 = 10 uF

«<——500V—>

a

(b) Draw a neat diagram {0f:Wheatstone bridge. Obtain
the necessary condition=iinder which the Wheatstone

bridge is balanced.  {{}

5259’7 Trem b1 fel oa SIRFRER08° B e (XA S

6 ATV I |

573
’*’k‘—“—*—"

1+2=3

2GR AT 6 ey T |

What is drift velocity? Show that drift velocity

-
=2 eE

Or / & / 5t

V,=-£1 [t= relaxation time]

m

o

" 73
SRR @91 R 7 iyl @ R
- =E

d

v =_i§r;“‘*§[€=ﬁu®ﬁw]

m A=

SPRE (39 R (e R e

__fE: [x = R ]

1+2=3
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(c) A charged particle with velocity T enters normally into
-

a uniform magnetic field B. The charged particle

describes a circular 12"5’@;1 Explain. Show that the

: : L mu
radius of the circular patl isr = Ba’ where m = mass

P

of the particle, g = chg.%zgg of the particle. 1%+1v,=3

35,
BT SRS ¥ T [0S Wik B T G v cvay s
A IR | AFEE FNOIE JEPR S S ] 1 e 30

mv _,_
mﬁ@@W’Nﬁmﬁ'r=§é,‘f\"m—¢WW,q =

FECOR Y |

v >
qum{@$m3mﬂﬂm§wmmmm
mmlwwi@wﬁa:ﬁg{ﬁ%mnwmmmﬂ
mm«m«‘mg—;%ﬁimm = M3 =7, g = g
Y | N

Or / 7&3 / 521t

A circular loop with cross-sectional area 0.9 2

carries a current of 4 A. What is the magnetic moment
of the current loop? If the current loop is kept in a
uniform magnetic field of.,magnitude 0-5 T normal to
the plane of the loop, é\%lculate the torque on the
current loop. o) 1

il

iy

mqmcﬁ%wﬁsﬂﬁhgf‘%ﬁmmqu%m
0-5 T TR ¥ BfFF cvqe gl 341 =3, mmﬁﬂtﬁ@m
391 5F 11 41 | ‘

0.2 cm? WWT’NW4 A 2R Bifdre tar |
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0-2 cm? 2RURARAE FEPR TR WY 4 A R DTS AR !
o1z oIt (g I T2 EM eRR oI STeCE TR TSI
0-5 T WK N FFe (Fage ToW I T, O AR P
5 T 5F TR I~

(d) Draw a ray diagram gtmwing the formation of a real
image of an object by{(@roncave mirror and establish
the mirror equation. 1+2=3
oA M QI ARl TERE BR e afeRy e T @ik

!T X SRS S I I AR H S 4 |

G} SR Wl ARl I TERE M el o TR wffea
s A 93 wefafba SR e )

Or /@/Wﬂﬁr

Draw a ray diagram shoqjwing the passage of light ray
through a triangulggprism. What is angle of
deviation? Find an fexpression for the angle of
deviation in terms o gle of incidence i, angle of
emergence e and prism angle A 1+%+1%=3
farge STPRed forem B WA I T QW (IZTT I 1 (AR
g T 741 | Rpfe @19 [ 2 Aere @19 i, Refid @19 e

e @ A3 79 Rpfe @ aerrIf Sered |
f farow wIfon @ e 30 Fie o 2 e w3l S

[

it T T | RS QI ? WereR @i i, Refi @I e @R
forem (I A7 i RfS PR APPRIPY (37 A |
(e) Under what conditiO',cWO sources are said to be
coherent? Waves of wavelength A coming from two
coherent sources 51 . S, meet at a point P. If
SP ~SpP = A, write the cond.itions for (i) ponstructive
interference and (i) destructive interference at P.

1+1+1=3

[ Contd.
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0-2 cm? *RTRARMAE JeRE oW WY 4 A 2_R TIF® TAR |
2R1Z Teifo (BIFF TS 39 2 I 2[R eifba STrecem e TFeR]

0-5 T W W (19 CFA® TPH A T, O AR eifoce
&0 056 I =~

(d) Draw a ray diagram sfiowing the formation of a real
s image of an object by(gfroncave mirror and establish

the mirror equation. 1+2=3
| SN WA 99 A TRE (B vk afeRm v 9 (@R
E X A ST T AE Mot SR T F91

L G SO T W qof’ TR W ARy a9 TaW AP
oE T GR I Sieqer By v |

Or /@/WW

| Draw a ray diagram showing the passage of light ray
| through a trangulggyprism. What is angle of
deviation? Find an jexpression for the angle of
deviation in terms ¢ gle of incidence i, angle of
emergence e and pristh angle A. 1+%+1%=3

W@Wfﬁwmwmhmcwwaﬁﬁ?ﬁﬁ

DD ST T 1| R it 2 ot e 4, ol T € ST
ﬁm@qA“Wﬁyl% QIR PRI SRted |

s el aofb oo v fior 1 7w Tew o AETTRE
WWWIW@I&%?WW I i, el @1 e 9R
| ﬁr@wmﬂmwm@mﬁmm.

(e) Under what conditio%two sources are said to be
coherent? Waves of wavelength A coming from two
coherent sources S, And S, meet at a point P. If
SiP ~SyP = A, write th® ‘conditions for (i) constructive
interference and (ij) destructive interfererice at P. i1ea

1+1+1=

TN
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ﬁsm@r%awwwmiﬁm@?@wmﬁ%mslw
Sy W A SRR e AR P Rve fife ez R
SiP ~S;P =0, P RS () T W (i) wompre maw
TR 6 i | -%E

RN s 7 Bt Prore TN I Proe Bt 5, @ Sy
AF A TR v PP R AP w@m
S\P~S;P =4, P Rgs () @ (i) woner s
Qe *[$ (A |

P

| g
S, [/A-' —

Or/ EWW

In a Young’s doubléflit experiment, light of
wavelength 500 nm is ingifient on two slits, which are
1 mm apart. If the scre¢i(jis placed at a distance of
1 m from the slits, calculate the fringe width of the
‘ fringe pattern. When the double slit in Young’s
; experiment is replaced by a single slit, name the
pattern of fringes formed on the screen. 2+1=3

OBl T fR-Rw -Rwre, 1 mm IS = G Byq eope
| 500 nm ST oy Fafbo 1= | T R o o g
| 1 m 2, o 5 e ~iee) o 31 o Ty R
ﬁ—ﬁmwﬁﬂﬁ%w@,mwﬂﬁwmﬁ

7¥3?
a3l Teed f-Ru <[ 1 TR 0 7wy
500 nm SR CAl RS AR | I Ry (xg i

LT e

/519
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() What is work function of a metal? The work function
for certain metal is 42 eV Is it possible to exhibit

z._.._:b

photoelectric emission,~if an incident light of
wavelength 330 nm faﬂ%gjn that metal? - 1+2=3

@A 493 FRFE &2 a%tfg? IRF 42 eV. G 499 °}
330 nm SIHAG C-IRCE WS AT o IR ~fae 2

I G99 PR 7 I 417 PRFH 4-2 eV. ¢ qFH (4T
o 330 nm SRRCLR KA AP QGFEF Wl F0S AR 2
! X Or /7% / 94

The kinetic energy of a particle of mass m is k. Show

. ‘ 1 h
that de Broglie wavelengthof the particle is A = . 3
- ~J2mk
m o8 I Q’Bﬁﬂfz‘*@k“ﬂﬁ@@ﬂ?ﬁmﬁaﬂﬁw
h
A= .
ok £
m R 93 IR ASE k. (e @ 3o W ol wmind
h
A= .
2mk
W ,f (g) What is mutual inductance? Two concentric circular
R coils, one of small radiﬁf r; and the other of large

radius r, such that =T , are placed coaxially with
centres coinciding. Obtadx:l) the mutual inductance of

the arrangement. 1+2=3
oren 767 oI «- @@ﬂ‘gﬂ?w«m{rlwmw
TP 1y, TS 11 < T2; TN T G-y AF T TR
1o 1 (g | TR 2O Tefa <
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Wwﬁ@w%‘mﬁ@@@awﬁamﬁ?mﬁl qR
BT I 1y, TCS rl__<< T2 T\ﬁ W - =

Or /m%ar/war

sL“

Draw a neat diagra.m%éfé’a step-up transformer and
mark the soft iron core, primary and secondary coils
on separate limbs of the core. Show that for g

transformer, & = ﬁ, where the symbols have their
p p

usual meanings. 1+2=3

Refe TR Gr fe B e 9F @ @R T, @R
Wﬁﬁ%Wﬂ%Wﬁcﬁqﬁﬁﬁﬁ%@WlﬁﬂWCﬂ

N
AT TS FCFOTI o641
p P [,

R FeiEae aﬁﬁﬁ%ﬁﬁawmﬂ?\mﬂﬁmw
@mwﬁaﬁﬁawww%cﬁwﬁﬁ%—wmm

Cﬂﬁngamml:ﬁﬁ@%?ﬁ?ﬂ@ﬁ@ﬁ%ﬁ@@?{
| p p
I FAR s w
| =.

(h) Who proposed the ﬁrs@odel of atom in 18987 The
ground state energy offhydrogen atom is - 13. 6 eV,
What are the energies f§n =2 and n = 3 exciteq states

4
me

| f hydrogen ato ==
| of hydrog m? Given that E, W » Where

the symbols have their usual meanings.

1+1+1=3
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Wﬂ%wﬁlvzﬁ?w@@awﬁﬁmmﬁrl R

@@mmﬂwmgﬁ@ﬁﬁ Wﬁq‘qm |
Or / WI%?)‘{ L, /
Draw 5 peat diagram@@ a step-up transformer and

Mmark the soft iron core, primary and secondary coils
On separate limbs of the core. Show that for a

i transformer, ?/V_ = l where the symbols have their
p p
Usual meanings. 1+2=3

R o <o frer BaS OF @ IR T, IR
%@quwwﬁﬁcﬁqﬁﬁﬁﬁWWlﬁﬂ@@ |

|
|
L ““@mm!’i_ wWWﬂWWWQfW

74 =
p P J}c}d
WQ I £

Rfs o 93 ARTR PBa W& I GR (@ CGIRIF =41,
R Tes 73 ojue qECe IO 9% (T Fod ke e | e

ma"f@mmg—s=l}s—, R IS Treafi 2oers
p p

R AR N

ISSPEPCY LY

10

(M) Wno proposed the firsE@odel of atom in 1898? The
ground state energy off: _l,gydrogen atom is — 136 €V.
What are the energies f6in = 2 and n = 3 excited states

i me4
J’ of hydrogen atom? Given that E, =— PR where
n 80h
the Symbols have their usual meanings. 1+1+1=3

/519
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i1 22 ST 1898 T (e WS 4Rt 7 2Ry T R
S *fea +RTT - 13-6 V. FG'TE T n =2 °NF n = 3

Srafrs W @ AfE Raw o o SR E, = me?

— , 79
2.2.2"°
8n Soh

oI 2N WS 1898%@%%&% YIS
SRR SRR A A 136 V. G KA n =2

mansmmmwvwﬁ‘rvmw

4

E, .—.—_57112‘:—2715, I BEeft aReTe eor e JRER |
0

Or /733 / 9%

Determine the energy Jeq%uvalent of one atomic mass
unit (u) in MeV. leenithat 1u =1-6605%x10"%7 kg. 3

AR S 4T (U) ﬂﬁfw‘w gen *ifE MeV-© g a1 1
foqr ez 1 u = 1-6605 41@:27 kg.

AR S @ (1) RN SR g e MeV-3 Refd
<l | CreH weg, 1 u = 1-6605x107%7 kg,

(i) Classify conductors, semiconductors and insulators
on the basis of energy bands, and give one example of

each. gj;bi 1+1+1=3

S +[f5q S R, w@@ww cAREER T e
mam%mqﬁml%

@mﬁ%mﬂﬁa@@m%w R 3
Wﬁﬁﬁquﬁ@

Contd.
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Or /733 / 531t

What is rectifier? Draw a labelled diagram of a
full-wave rectifier. 1+2=3
. q@wqﬁmﬁ{m?qﬁeﬁﬂﬂmmﬁwﬁ@ﬁﬁﬁfw
- P B 99 | I

e e [ @2 @ﬁ-mmﬁﬂmqﬁmﬁmw
T3 e s o T

b fee]

4. Answer any three of the following questions : 5x3=15
wore frar enprRd Ricie fofbR Tes frmn

AaTe 2P @- @I fobe ves e -

(a) What is electrostatic potential? Derive an expression
for the total potential at-a point situated at a distance
r from the centre of angelectric dipole as

V-1t »aq

41£80ng1;?
- . e
where p = dipole mofnent. 1+4=5
= B

Rftagis Reg 7 @b (e RO 51 11 r g <y
| RPN Rge 3 Rreq wore fam 71 29 4 :
I = A
| ve_Ll PT ¢ q
E 411180 r2

Tep=fceams (O

RIS e N0 gl o @5 3 - ey 9
®-CPE Fes oM Req s crem™ F0o! T 2 T

ve_1¢ (@f (r>a)

—
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() From the following figure, show that

wore fran o «/1 (e @@
Ao eq aa (3T @re
[= MRy +Rg3)
Rle—a,’ﬁﬂlR:; +R2R3
o .
I
A, (o ,
A B N C
Ry
ke 14 > 5

b=

(c) Write Biot-Savart law in vector form. Apply this law to
derive an expression for magnetic field at a point on -
the axis of a circular current loop situated at a
distance x from its eemtre. 1+4=5
R’ -BTeI6. IACH! c@*‘a«%ﬁ%ﬁn 9% 7 A IR TR 2R
o @O TFe ORI x WIS [ Rye T oFam

‘ AR RAFT T )

qe5-7Tei-99 Al SFTF N GNA | R @ A TR I
FEIFI 2R FI-49 BT OF (FCHF (AP x 770y A1 Res e

CCAR 2RPMRIM T 3T |
S
! I i d) (i) Describe an experiment that can show the

Rpea® o 78 35, 90 A 3ef a1

(i) Write Faraday’s 1&w-of electromagnetic induction.
cFaIced Rppadn WT@ 14 fordt |
FIRCTA ﬁ'@ﬁyﬁ‘l WI% T4 A |
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(i) Write the mathematical €xpression for induced
e.m.f. How would you indicate the direction of
induced e.m.f.? 3+1+(Y%+1s)=5

. Ay {20
IR RpeserR -9 HPRMG e oy B
-4 e Rroa i 2597 e
(e) Using Huygens’ prii'Ea%le, discuss either the
phenomenon of reflecfidh or the Phenomenon of
refraction. 5

WWWWWWM%WW

I

WW%WWWM%WWW|
0

(7 What is p-n junction>gBxplain with diagram a p.n
junction diode (i) undefyforward bias ang (i) under

reverse bias. gz.: 1+2+2=5
pn WA 87 BPR p-n Gint 'S @by g RS ez e
(i1) *PBISISY JC1 IR0 1T

p-n SR 317 BER 3 p-n W SS- 5, ) ey SR
@R (i) *POITS! KT BT A |

(g) Write short notes on (any two) : 2Yax92=5
vy 5r Bl (R o)
Ree DI IO (F-Gie L
(i) Electromagnetic spé;;;?um

F
L}

ﬁ?ﬂﬁﬁaﬂ 3efioq =

i

Rypae I S
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(ii) Optical fibre
TR ©F
IR 9F

(iii) Einstein’s- photoelectric equation
HRABRAT AP~ Zﬁl‘f\_f’ﬂﬁl?ﬂ‘t
SO SR~ t@f%gﬁam

(iv) Nuclear binding enérgy

‘-kt:a«

e 37 «ife S i
P 7= wfe

%k

26C




