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1. (a) State Gauss~ theorem m electrostatIcs. App~y I't 'to
}}eJd strength at a point near a long charged stra?ght conductor. .

OR- --=-

~ .Ac c:),._z-g~ ~E 1500 pC} is distz-ib'-ZtC3d ~~C3z- - p'l_~C3 thi~ ShC3C3t h_-voi=g a

surface area of 300 m2. Calculate the eleetrie fL~lQ Rt.~~~~~ ~'\. ~

distance of 25 c:zn fro:zn the sheet.

(b) Define the terms: 'magnetic field strength', 'magnetic flux

density' and 'permeability' of magnetic materials. Write their S.l.
units. 5

(c) What are intrinsic and extrinsic semi-conductors? How does the

rise in temperature affect their conductivity? 4

(ar) ~-~~ ~ W "q)T ~ ~ I ~ ~ ~ ~QI~dl ~ ~ ~ m't)
ar~ ~ ~ ~ ~ ~ ~ ~-~ ~ ~ ~ ~ I

3T~

1500 ~C "q)T ~ 300 m2 ~ ~ ~ ~~d<:.1 'q'{iffi ~ -q"{ ~ctJ~~I-i
~ m, "ill ~ 25 cm ~ ~ ~ ~-~ ~ "q)T "j:fR ~ ~ I

(~) "'fJ;~ ~ ~ t"'fJ;~-~ ~', t"'fJ;~ ar~ ~' ""('f'ifT

tTj~ctJ~n<:.1dl' W ~ ~ ~ I ~ S.L ~~ ~ I

(~) 3i-;:r:r-~: art:f~ ""('f'ifT ~ ar~~ -q:<:n ~ ~ ? dIY~I-i ~ ~ ~
3=I"t:f~ ~ -q1<:.1ctJdl ~ ~ ~ ~ ~ ?

2. (a) Derive a mathematical expression for magnetic field strength at
the centre of a circular coil carrying electric current. 5

OR

The magnitude of the magnetic field at a distance of 0.5 m from the

current c~rrying straight conductor is 5 x 10-6 T. Calculate the

current in the wire.

(b) Distinguish between 'nuclear fission' and 'nuclear fusion'. Name

one fissile material used in a nuclear reactor. Why can't nuclear c;ff
. ",

fusion energy be produced easily? 6 :£
;:~,

(c) What is a P-N junction? How does it behave under forward and

reverse biasings ? Explain. 4
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~-~~ ~ ¥:s-ffl ~ ~ ~ -q-{ ~~-~ ~ ~ .~
'lfTJldl~ ~ ~ ~ll.frjl ~ I

3t~

fCfim ~ ~~ m~ ~ ~ 0.5 m~ ~ -q-{ ~ ~~-~ ~

"q)1 'qft1:JTUT 5 x 10-6 T ~ I ~.if ~ ~-~ ~ ~ ~ ~ I

,-.:

'~ 1~~U.srj' '"d2:(T '";jTf~~ ~' ~an if 3:r;(R ~ ~ I fCfim

1~~U.srjl~ ~ "q)1 ~ fu'& ~ ~ ft~ if ~ ~ ~ I ~

~~31rffr;fr~~~~~~mm?

P-N ~ -q:<:rT ~ ~ ? 3:j~I<:;:I~lctI ~~ LI~"t:.!I<:;:~lctI ~ ~ ~ ~

tX1~QI~ %m ~ ~ ? tX11~1 ~ I

~. (a) Two capacitors of capacitances 4 !IF and 8 !IF are connected in

parallel. What value of capacitance be connected in series with

this arrangement to have a resultant capacitance ,of 8 !IF ?

Justify your answer with proper calculations. 5

(b) What are 'radio-isotopes' ? Write their any four uses. .. 6 '

OR

What are 'radiation-hazards' ? What safety meaS\;1res can be taken

against these?

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

N-P-N transistor. 4

(31) 4!lF '"d2:(T 8 !IF ~ ~ GT ~ ~ ~l-flrjl-'l:1~~o& ~ ~ ~ lTl-ir ~ I
~ ~ "q)1 ~ ~ ~ ~ P)~ ~ ~ ~ ¥ ("qfturrJft) ~ :C!

8!lFm~? ~~~~~~~~ I ,.,-

(~) '~~I-f~IRctI' -q:<:rT ~ ~ ? ~ ~ ~ ~ ~ ~ I

~

'1~lctI~Un ~ ~ ~' -q:<:rT ~ ~ ? ~ ~ ~ -q:<:rT ~ ~rq~ ~

~~?

(~) ~ -qftq?;r 31it1:!1 ~ ~QI~dl ~ fCfim N-P-N ~~ ~ ctll<fJ,lUII<.11 "q)1 -quR

~I
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4. (a) Define electric potential at a point due to a point. charge. Give its
S.I. unit. Derive a mathematical expression for it due to a point

charge. 5

(b) On what factors does the force experienced by a current carrying

conductor placed inside a magnetic field depend? Write the
relation between the force experienced and the factors. State the
rule for determining the direction of this force. 6

(c) Draw the atomic structures of 'Ge' and 'Si' atoms. How can these

be made P-type and N-type semi-conductors? 4

OR

With the help of a labelled circuit diagram, explain the working of

a semi-conductor 'full-wave rectifier'.

(31) ~~~~~M~~~-~q;)~~ I ~
S.I.~~ I M~~~~~~ .lffJldl~~~~~1

~I

(~) "fj~-~ .q: & ~-m"{r ~ ~ ~ ~ ~ m-m ~ ~ ~
"q)""{ffi~? ~~~~~~~~"q)T~'i;T~ I ~~~~

~~~~m.q:~~~~"q)T~~ I

(~) 'Ge' ~ 'Si' ~3# ~ Y(j-jlffJC!Ch ~~ ~ I ~ P-~ ~ N-~

"q)T 31~ ~ ~ "\jfT ~ ~ ?

~

~ ooilj-jilChd ~ ~ fT:r;r ~ ~(il~dl ~ ~ 31~~ '1iUf-~ ~' ~

"q:j~ "q:jf quf;r ~ I

Physical constants

ll:fIffrq; t;, q 11 i q,

£0 = 8.854 X 10-12 Fm-1
J.lo = 4n X 10-7 Hm-1
Charge on an electron = 1.6 x 10-19 C

(~~~~) Co .

~ = 9 X 109 Nm2 C-2

4n£
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