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Instructions : Attempt all questions.

1. (1) Terdfaggfaeht 9 Safm & w6l Aredn ISy a°1 Th S| fagd
TSR sl TRUTYA IS | Teh forg AT o ke TRt foirg oX forgd-

& digrdt sl W qieiyd hifSe qum 3Teh! S.1. 3ehTe faRau | 5
AT
Teh AT T9deh! Bsa1 60 THt 8, sl 1500 V [a¥a deh STTERE foham =

2 | Tl 0T 5

(ii) TehiAd ToEIq Sefl ehl TUMT hHiforT |

(@) el forg W grashiy &= disrdn sl qRewTiSg shifsw | fogd. g gerfed
TR VST & hrg-fog W Fraeh & digdr & o i g3
el hilaT | 5

(W)  ‘Ge’ aaT ‘Si’ TS shl THIUGH-GTEHT ST | 32 P-Yh qo
N-YehIX <kl 3TUccAl TUTAS Ueld ohdl I4™IT STl & ? 989 H 1]
hITaU | 5

(a) State Ceoulomb’s law in electrostatics and hence define one
Coulomb of electric charge. Define electric field strength at a point
near a point charge and give its S.1. unit.

OR

A sphere of radius 60 cm is charged to a potential of 1500 V.
Calculate

(1)  total electric charge on the sphere, and

(11) electrical energy stored on the sphere.

(b)  Define magnetic field strength at a point. Derive a mathematical
relation for the magnetic field strength at the centre of a current
carrying circular coil.

(c) Draw the atomic structures of ‘Ge’ and ‘S1” atoms. How can these
be made P-type and N-type extrinsic semi-conductor materials ?

Explain briefly.
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2.  (31) UHEAM Frechid & H TdHH forg 1™ T M o, fohd-foh ggeni W
YT a1 B 2 39 9 qUT 3 TUohl b Sl okl MO g fARg | 39
g ! fe3m 19 1 & U 3= § AU SH 9t R 1 3g@ i |

HAAT

faglq g vaTgd €Y Aeieh @l THEAME 10 x 103 T Irehid &
dTeraT T & o d1Y 30° IV T @1 =T & | Al Iraehid & | dTeieh hl

g 2 m & AT 39° YaTfed fogld &1 0-8 A §l, a1 =Telsh g’ 39 W
N & o YNHTOT hi TTUMT HifoTg | 5

(F) UST-guEAT=eh 1 8d & ? Tohral gl USA-GHEATHDI b I ToT@ht
Ycdeh ohl Ueh-Ush UM fIRgu | 5

(@) P-N SavH @1 Bl 8 ? 39ehl IWfCieh Ua g=iefeeh a¥El W e
S W $Eeh] I8N hdl BIdl & 2 Tdgd U = sHe T8 hIT |
HATSIST aT@shi. o 7T B4 <Al faem i H1 3tferd T 5

(a) © On what factors does the force experienced by a moving point
charge 1nside a uniform magnetic field depend ? Write the
mathematical relation between this force and these factors. State
the law which 1s used to determine the direction of this force.

OR

A current carrying straight conductor 1s placed at an angle of 30° to
a uniform magnetic field of strength 1:0 x 1073 T. If the length of
the conductor inside the magnetic field 1s 2 m and the current
through 1t 1s 0-8 A, calculate the magnitude of the force
experienced by the conductor.

(b) What are radio-isotopes ? Name any two radio-isotopes and give
one use of each of these.

(c) What is a P-N junction ? Explain its behaviour under forward and
reverse biasings by drawing circuit diagrams. Indicate the

direction of movement of charge carriers.
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3. (31) UH U H ‘giiar Hl gRYTYd HifSw qer sEehl S.I. TS
fafigy | goflag o o GarfEt i s afiar 39 F@ % fau i

T3 hl TYTYHT 1T | 5
(&) qrivenra fo@ues qon TR T T 3al TS hifal | Tcdeh ol
Teh-Us ISR ST | 90 & B Ufsean T flwet § ol g
HH S TIM H Az A 8 ? Aehid Ul ¥ 390 4 o IH 9

fohEll Teh TR 39 bl A1 ToTRaT | 5

(|4) Ueh AMHIIhd forgd Iiay == shl E8RdT 9, Uk P-N So9H SIS 1 Ul
a0 faseshil’ o &9 H AT fohy ST <hl ATEAT <hITIT | 5
GPE]

Ueh oo U = bl TEEdAl 9 Ush N-P-N Il hl hifaie shl
ST HINT | JaHEl o ITH FE-d 84 W 30 d TaaE T9gq
3TTaNT ST&ehi =hi T3 I | 5

(a) - Define the ‘capacitance’ of a capacitor and write its S.I. unit.
Fstablish .a mathematical relation for the total capacitance of

‘n’ capacitors arranged in series.

(b)  Distinguish between ‘nuclear fission’ and ‘nuclear fusion’. Give one
example of each. Which one of these 1s used 1n a nuclear reactor for
the release of energy 7 Name any one nuclear fuel used 1n a

nuclear reactor.

(c) With the help of a labelled circuit diagram, explain the use of a

P-N junction diode as a ‘full wave rectifier’.

OR

Explain the principle of working of an N-P-N transistor with the
help of a neat circuit diagram. Show the movement of charge

carriers through the junctions when these are suitably biased.
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4. (1) Tex-fogfaeh! O T8 YHY 1 3g@ iU | 30 JHI 6l Tg™dl | Th HY
A UhHH ARG =Tclsh o Hehe foret farg W foggd-a dierar s
hITT | 5

(d) grahid YQIAl < Ugl Freehl &F digdl, TreIehid YAg Iqcd’ ql
Frarehsfierdl’ shl TRETNG ShiferT | ekl S.1. $h1sal TTTRaT | 5

(@) “Tafron o Icaa Tgw o1 Bd 2 ? 39 JIRgHl & =1 2d [ohT ST Hehd
JTel IR GLef U foifgu | 5

HAAT

W ot fopm IR AR & R B @ 2 39 SfshAT I AT
U b ToTT IHoTl Icqd i B FAT gl TIwh (hAT AT Hehdl ? 5

(a) = State the Gauss theorem in electrostatics. Apply it to find the
eleetric field strength at a point near a long uniformly charged

straight conductor.

(b)  Define the terms ‘magnetic field strength’, ‘magnetic flux density’

and ‘permeability’ of magnetic materials. Write their S.I. units.

(c) What are ‘radiation hazards’ ? Write four safety measures which

can be taken to protect against these.

OR

By which nuclear process is energy released in the Sun ? Why can’t

this process be used to produce energy for commercial use ?
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Wifdes THaaTes :
e, =8-854 x 10712 Fm™

Uy = 47 X 10" Hm™*

A UL ITTEY bl JET = 1-6 x 10719 C

1
47680

= 9 x 10° Nm* C™
Physical constants :
£, =8-854 x 10712 Fm™
Wo = 47 X 10~/ Hm™!

Charge on an electron = 1:6 % 6

1
47580

— 9% 107 Nm? C %4
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