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Ñi;k tk¡p dj ysa fd bl iz'u&i=k esa eqfnzr i`"B 4 gSaA
iz'u&i=k esa nkfgus gkFk dh vksj fn, x, dksM uEcj dks Nk=k mÙkj&iqfLrdk ds eq[k&i`"B ij fy[ksaA
Ñi;k tk¡p dj ysa fd bl iz'u&i=k esa 4 iz'u gSaA
Ñi;k iz'u dk mÙkj fy[kuk 'kq: djus ls igys] iz'u dk Øekad vo'; fy[ksaA

dksM ua-dksM ua-dksM ua-dksM ua-dksM ua-

jksy ua-

APPLIED PHYSICS
(Theory)

O;kogkfjd HkkSfrdhO;kogkfjd HkkSfrdhO;kogkfjd HkkSfrdhO;kogkfjd HkkSfrdhO;kogkfjd HkkSfrdh
¼lS)kfUrd½¼lS)kfUrd½¼lS)kfUrd½¼lS)kfUrd½¼lS)kfUrd½

Time allowed : 3 hours Maximum Marks : 60
fu/kkZfjr le; % 3 ?k.Vs vf/kdre vad % 60

1. (a) Define the term ‘capacitance’ of a capacitor. Write its S.I. unit. Establish a relation
for the total capacitance of ‘n’ capacitors connected in series. 6

OR
Calculate the capacitance of a parallel plate capacitor consisting of two plates of size
15 cm × 15 cm separated by a distance of 2 mm with a medium of dielectric constant
6 between the plates.

(b) Derive a mathematical relation for the magnetic field strength at a point at a
distance ‘a’ from a long straight conductor carrying current I. 5

(c) Write two differences between ‘intrinsic semiconductors’ and ‘extrinsic semiconductors’.
How is the conductivity of an intrinsic semiconductor affected due to increase
in temperature ? 4

¼d½ fdlh la/kkfj=k dh ^/kkfjrk* dh ifjHkk"kk fyf[k,A bldk S.I. ek=kd fyf[k,A Js.khØe esa
la;ksftr ‘n’  la/kkfj=kksa dh dqy /kkfjrk ds fy, lEcU/k LFkkfir dhft,A

     vFkok     vFkok     vFkok     vFkok     vFkok

fdlh lekUrj ifêdk la/kkfj=k dh /kkfjrk ifjdfyr  dhft, ftldh nks ifêdkvksa dk lkbt
15 cm × 15 cm ifêdkvksa ds chp i`FkDdu 2 mm  rFkk nksuksa ifêdkvksa ds chp ds ek/;e
dk ijkoS|qrkad 6 gSA
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¼[k½ fdlh lh/ks yEcs fo|qr~ /kkjkokgh pkyd ftlls I fo|qr~ /kkjk izokfgr gks jgh gS] ds dkj.k

pkyd ls ‘a’  nwjh ij fLFkr fdlh fcUnq ij pqEcdh; {ks=k rhozrk ds fy, xf.krh; lEcU/k

O;qRié dhft,A

¼x½ ^uSt v/kZpkyd* rFkk ^vinzO;h v/kZpkyd* esa nks vUrj fyf[k,A rki esa o`f) ds dkj.k fdlh

uSt v/kZpkyd dh pkydrk fdl izdkj izHkkfor gksrh gS \

2. (a) What is a solenoid ? Why does a current carrying solenoid behave as a bar
magnet ? Write an expression for the magnetic field at a point inside a current
carrying solenoid.                                                                                                      5

OR

An electron is projected with a uniform speed of 6×104 ms
_1 at an angle of 30° to a

uniform magnetic field of strength 0.5 Wb m
_2. Calculate the magnitude of the force

acting on the electron.

(b) What is nuclear fusion ? Under what conditions does it take place ? Why is it not
possible to produce commercial energy by this process ? Name one example in
nature in which energy is produced by this process. 6

(c) Explain the principle of working of a N-P-N transistor with the help of a circuit
diagram. Which of the junctions is (i) forward biased (ii) reverse biased ? 4

¼d½ ifjukfydk fdls dgrs gSa \ dksbZ fo|qr~ /kkjkokgh ifjukfydk NM+ pqEcd dh Hkkafr D;ksa O;ogkj

djrh gS \ fdlh fo|qr~ /kkjkokgh  ifjukfydk ds Hkhrj fdlh fcUnq ij pqEcdh; {ks=k ds fy,

O;atd fyf[k,A

vFkokvFkokvFkokvFkokvFkok

fdlh bysDVªkWu dks 6×104 ms
_1 dh ,dleku pky ls 0.5 Wb m

_2 dh ,dleku pqEcdh;

{ks=k rhozrk ds {ks=k ls 30° ds dks.k ij iz{ksfir fd;k x;k gSA bysDVªkWu ij dk;Z djus okys

cy dk ifj.kke ifjdfyr dhft,A

¼[k½ ukfHkdh; lay;u D;k gS \ blds gksus ds fy, 'krs± fyf[k,A bl izfØ;k }kjk O;kikfjd Lrj

ij ÅtkZ mRié djuk laHko D;ksa ugha gS \ izÑfr dk dksbZ ,d ,slk mnkgj.k fyf[k, ftlesa

bl izfØ;k }kjk ÅtkZ mRié gksrh gSA

¼x½ fo|qr~ ifjiFk vkjs[k dh lgk;rk ls fdlh N-P-N VªkaftLVj ds dk;Z djus dk fl)kUr Li"V

dhft,A blesa dkSulh laf/k (i) vxzfnf'kd ck;flr (ii) i'pfnf'kd ck;flr gSS \

3. (a) State Gauss’s theorem in electrostatics. Apply it to establish a relation for the
electric field strength at a point outside a charged hollow sphere. 5
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(b) Name   any   three   radio-isotopes   and   write   their   specific   uses.   Write   any  two
precautions used for protecting oneself from radiation hazards. 6

OR

What is nuclear fission ? Explain how energy is produced by this process. Give one
example of release of energy by this process for commercial purposes.

(c) What is a P-N Junction Diode ? Explain, with the help of a circuit diagram, its use
as a full-wave rectifier. 4

¼d½ fLFkj&fo|qfrdh esa xkml izes; fyf[k,A bl izes; dk mi;ksx fdlh vkosf'kr [kks[kys xksys ds

ckgj fdlh fcUnq ij fo|qr~ {ks=k  rhozrk ds fy, lEcU/k LFkkfir djus esa dhft,A

¼[k½ fdUgha rhu jsfM;ks leLFkkfudksa ¼jsfM;ks vkblksVksIl½ ds uke fyf[k, vkSj muds fof'k"V mi;ksx

fyf[k,A fofdj.k ladVksa ls vius cpko ds fy, cjrh tkus okyh dksbZ nks lko/kkfu;k¡

fyf[k,A

vFkokvFkokvFkokvFkokvFkok

ukfHkdh fo[k.Mu D;k gS \ bl izfØ;k }kjk ÅtkZ mRié dSls gksrh gS] Li"V dhft,A bl

izfØ;k }kjk eqä ÅtkZ dk O;kolkf;d dk;ks± ds fy, mi;ksx dk ,d mnkgj.k fyf[k,A

¼x½ P-N laf/k Mk;ksM D;k gksrk gS \ fo|qr~ ifjiFk vkjs[k dh lgk;rk ls iw.kZ&rjax fn"Vdkjh ds

:i esa bldk mi;ksx Li"V dhft,A

4. (a) Define the term electric potential at a point due to a point charge. Write its S.I.
unit. Establish an expression for electric potential at a distance ‘r’ from a point
charge ‘q’ in air.                                                                                                          5

(b)      Why does an electric charge moving in a magnetic field experience force ? On what
factors does this force depend ? State the rule used for determination of direction of
this force. 6

(c) Give the symbolic   representation of a semiconductor diode. Explain the movement
of majority charge carriers through    a    P-N    Junction when it is    (i)    forward
biased (ii) reverse biased. How is this behaviour of P-N junction made use of for
practical purposes ? 4

OR

What are N-type and P-type semiconductors ? Name the majority charge carriers in
these materials. Explain, with the help of a diagram, the movement of charge carriers
across a P-N Junction.
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¼d½ fcUnq vkos'k ds dkj.k fdlh fcUnq ij fo|qr~ foHko dh ifjHkk"kk fyf[k,A bldk S.I. ek=kd

fyf[k,A ok;q esa j[ks fdlh fcUnq vkos'k ‘q’  ls ‘r’  nwjh ij fLFkr fdlh fcUnq ij fo|qr~ foHko

ds fy, O;atd O;qRié dhft,A

¼[k½ fdlh pqEcdh; {ks=k esa xfreku dksbZ fo|qr~ vkos'k cy dk vuqHko D;ksa djrk gS \ ;g cy

fdu dkjdksa ij fuHkZj djrk gS \ bl cy dh fn'kk fu/kkZfjr djus okyk fu;e fyf[k,A

¼x½ fdlh v/kZpkyd Mk;ksM dk izrhdkRed fu:i.k dhft,A (i) vxzfnf'kd ck;l (ii)  i'pfnf'kd

ck;l esa fdlh P-N laf/k ls gksus okyh cgqla[;d vkos'k okgdksa dh xfr Li"V dhft,A

P-N laf/k ds bl O;ogkj dk O;kogkfjd iz;kstuksa ds fy, dSls mi;ksx fd;k tkrk gS \

vFkokvFkokvFkokvFkokvFkok

N-izdkj rFkk P-izdkj ds v/kZpkyd D;k gksrs gSa \ bu inkFkks± esa cgqla[;d vkos'k okgdksa

ds uke fyf[k,A fdlh P-N laf/k ds vkj&ikj gksus okyh vkos'k okgdksa dh xfr dks vkjs[k

[khapdj Li"V dhft,A

Physical Constants :
HkkSfrd fu;rkad %HkkSfrd fu;rkad %HkkSfrd fu;rkad %HkkSfrd fu;rkad %HkkSfrd fu;rkad %

Charge on the electron = 1.6×10
_19

C

bysDVªkWu ij vkos'k


