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Code No.
dksM ua-dksM ua-dksM ua-dksM ua-dksM ua-

• Please check that this question paper contains 11 printed pages.

• Code number given on the right hand side of the question paper should be written on the
title page of the answer-book by the candidate.

• Please check that this question paper contains 27 questions.

• Please write down the serial number of the question before attempting it.

• Ñi;k tk¡p dj ysa fd bl iz'u&i=k esa eqfnzr i`"B 11  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 27 iz'u gSaA

• Ñi;k iz'u dk mÙkj fy[kuk 'kq: djus ls igys] iz'u dk Øekad vo'; fy[ksaA

PHYSICS (Theory)
HkkSfrd foKku ¼lS)kfUrd½HkkSfrd foKku ¼lS)kfUrd½HkkSfrd foKku ¼lS)kfUrd½HkkSfrd foKku ¼lS)kfUrd½HkkSfrd foKku ¼lS)kfUrd½

Time allowed : 3 hours Maximum Marks : 70

fu/kkZfjr le; : 3 ?k.Vs vf/kdre vad :  70

General Instructions :
(i) All questions are compulsory.
(ii) There is no overall choice. However, an internal choice has been provided in one

question of two marks, one question of three marks and one question of five marks.
You have to attempt only one of the choices in such questions.

(iii) Question numbers 1 to 5 are very short answer type questions, carrying one mark each.
(iv) Question numbers 6 to 12 are short answer type questions, carrying two marks each.
(v) Question numbers 13 to 24 are also short answer type questions, carrying three

marks each.
(vi) Question numbers 25 to 27 are long answer type questions, carrying five marks each.
(vii) Use of calculators is not permitted. However, you may use log tables, if necessary.

(viii) You may use the following values of physical constants wherever necessary :

c = 3 × 108 ms−1

h = 6.6 × 10−34 Js

e = 1.6 × 10−19 C

µ0 = 4π × 10−7 T m A−1

Mass of neutron m
n
 ≅ 1.6 × 27−27 kg

Boltzmann's constant k = 1.38 × 10−23 J K−1

Avogadro's number N
A 

= 6.023 × 1023 / mole
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lkekU; funsZ'klkekU; funsZ'klkekU; funsZ'klkekU; funsZ'klkekU; funsZ'k :

(i) lHkh iz'u vfuok;Z gSaA

(ii) iz'u&i=k esa lexz ij dksbZ fodYi ugha gSA fQj Hkh nks vadksa okys ,d iz'u esa] rhu vadksa okys ,d

iz'u esa vkSj ik¡p vadksa okys ,d iz'u esa Hkhrjh p;u fodYi miyC/k gSA ,sls iz'uksa esa vkidks fn;s

x;s p;u esa ls dsoy ,d iz'u gh djuk gSA

(iii) iz'u la[;k 1 ls 5 vfr y?kq mÙkj izdkj ds iz'u gSaA buesa izR;sd iz'u ,d,d,d,d,d vad dk gSA

(iv) iz'u la[;k 6 ls 12 y?kq mÙkj izdkj ds iz'u gSaA buesa izR;sd iz'u nksnksnksnksnks vadksa dk gSA

(v) iz'u la[;k 13 ls 24 Hkh nh?kZ mÙkj izdkj ds iz'u gSaA buesa izR;sd iz'u rhurhurhurhurhu vadksa dk gSA

(vi) iz'u la[;k 25 ls 27 nh?kZ mÙkj izdkj ds iz'u gSaA buesa izR;sd iz'u ik¡pik¡pik¡pik¡pik¡p vadksa dk gSA

(vii) dSydqysVj ds mi;ksx dh vuqefr ugha gSA rFkkfi] vko';d gks rks vki y?kqx.kdh; lkjf.k;ksa dk

mi;ksx dj ldrs gSaA

(viii) tgk¡ vko';d gks vki fuEufyf[kr HkkSfrd fu;rkadksa ds ekuksa dk mi;ksx dj ldrs gSa %

c = 3 × 108 ms−1

h = 6.6 × 10−34 Js

e = 1.6 × 10−19 C

µ0 = 4π × 10−7 T m A−1

U;wVªkWu dh lagfr m
n
 ≅ 1.6 × 27−27 kg

cksYV~t+eku fu;rkad k = 1.38 × 10−23 J K−1

vkoksxknzks dh la[;k N
A 

= 6.023 × 1023 / mole

1. The electric current passing through a wire in the direction from Q to P is decreasing.
What is the direction of induced current in the metallic loop kept above the wire as
shown in the figure ? 1

fdlh rkj ls Q ls P dh fn'kk esa izokfgr fo|qr~ /kkjk ?kV jgh gSA fp=k esa n'kkZ, vuqlkj rkj

ds Åij fLFkr /kkrq ds ywi esa mRié izsfjr /kkjk dh fn'kk D;k gS \

2. Under what conditions will the force exerted by the magnetic field on a charged particle

be (i) maximum and (ii) minimum ? 1

fdu voLFkkvksa esa pqEcdh; {ks=k }kjk fdlh vkosf'kr d.k ij vkjksfir cy (i) vf/kdre] rFkk

(ii) vYire gksxk \

3. Sketch the electric field lines around a system of two equal and opposite point charges. 1

ifjek.k esa leku nks fotkrh; fcUnq vkos'kksa ds fudk; ds pkjksa vksj fo|qr~&{ks=k js[kk,¡ [khafp,A
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4. What is a ground wave ? 1

Hkw rjax D;k gksrh gS \

5. Two metals M
1
 and M

2
 have work functions 2 eV and 4 eV respectively. Which of the

two has a higher threshold wavelength for photoelectric emission ? 1

nks /kkrqvksa M
1
rFkk M

2
ds dk;Z Qyu Øe'k% 2 eV rFkk 4 eV gSaA izdk'k&oS|qr mRltZu ds fy,

nksuksa esa ls fdldh nsgyh rjaxnS?;Z mPp gS \

6. A wheel with 10 metallic spokes each 0.5 m long is rotated with angular speed of
120 revolutions per minute in a plane normal to the earth’s magnetic field. If the earth’s
magnetic field at the given place is 0.4 gauss, find the emf induced between the axle and

the rim of the wheel. 2

0.5 m yEcs 10 /kkrq ds vjksa (spokes)okyk dksbZ ifg;k i`Foh ds pqEcdh; {ks=k ds vfHkyEcor~

ry esa 120 pDdj izfr feuV dh dks.kh; pky ls ?kqek;k tkrk gSA ;fn fn, x, LFkku ij i`Foh

dk pqEcdh; {ks=k  0.4 xkml gS] rks ifg, dh /kqjh rFkk usfe ds chp izsfjr fo|qr~&okgd cy Kkr

dhft,A

7. Name the phenomenon associated with the production of back emf in a coil due to
change of electric current through the coil itself. Name and define the S.I. unit used for

measuring the characteristic of the coil. 2

fdlh dq.Myh esa izokfgr fo|qr~ /kkjk esa ifjorZu ds dkj.k mlh dq.Myh esa mRié fojks/kh

fo|qr~&okgd cy ls lac) ifj?kVuk dk uke crkb,A dq.Myh ds bl vfHky{k.k dh eki ds fy,

mi;ksx gksus okys S.I. ek=kd dk uke rFkk mldh ifjHkk"kk fyf[k,A

8. Two polaroids P
1
 and P

2
 are placed 90° to each other. Find the transmitted intensity if

a third polaroid P
3
 is placed between P

1
 and P

2
 bisecting the angle between them. 2

nks iksysjkW;M P
1 
rFkk P

2
,d nwljs ls 90° dks.k cukrs gq, j[ks gSaA ;fn fdlh rhljs iksysjkW;M

P
3
dks P

1
rFkk P

2
ds chp] buds e/; cus dks.k ds f}Hkktd ij j[k nsa] rks ikjxfer rhozrk Kkr

dhft,A

9. A parallel plate capacitor is charged to V volts by a d.c. source. The capacitor is then
disconnected from the source. If the distance between the plates is doubled, state, with

reason, how (i) capacitance, and (ii) energy stored in the capacitor, will change. 2

OR

Two metallic spheres of radii, r
1
 and r

2
, are far apart but are connected by a thin wire.

Their combined charge is Q. Find (i) the charge on the sphere of radius r
1
 and (ii) their

common potential.
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fdlh lekUrj ifêdk la/kkfj=k dks fn"V /kkjk lzksr }kjk V oksYV rd vkosf'kr fd;k x;kA

rRi'pkr~ la/kkfj=k dks lzksr ls vlac) dj fn;k x;kA ;fn la/kkfj=k dh ifêdkvksa ds chp dh

nwjh nqxquh dj nh tk,] rks dkj.k lfgr mYys[k dhft, fd (i) la/kkfj=k dh /kkfjrk] rFkk (ii) la/kkfj=k

esa lafpr ÅtkZ esa D;k ifjorZu gksxk \

vFkokvFkokvFkokvFkokvFkok

r
1
rFkk r

2
f=kT;kvksa ds nks /kkfRod xksys ,d nwljs ls vR;f/kd nwj gSa] ijUrq ,d irys rkj }kjk

la;ksftr gSaA budk la;qä vkos'k Q gSA (i) f=kT;k r
1
ds xksys ij vkos'k rFkk (ii) nksuksa xksyksa

dk loZfu"B foHko Kkr dhft,A

10. Two identical cells, of emf 1.5 V each are joined in parallel providing supply to an

external circuit consisting of two resistors of 13 Ω each joined in parallel. A very high

resistance voltmeter reads the terminal voltage of the cells to be 1.4 V. Find the internal

resistance of each cell. 2

ik'oZØe esa la;ksftr 1.5 V fo-ok- cy ds nks loZle lsy] ik'oZØe esa la;ksftr 13 Ω ds nks

izfrjks/kksa ls cus cká ifjiFk dks fo|qr~ /kkjk dh vkiwfrZ djrs gSaA vR;f/kd mPp izfrjks/k dk

dksbZ oksYVehVj] bu lsyksa ds VfeZuyksa ds chp oksYVrk dk ikB~;kad 1.4 V nsrk gSA izR;sd lsy dk

vkUrfjd izfrjks/k Kkr dhft,A

11. Derive an expression for the potential energy of a magnetic dipole of dipole moment 
→
M

in a uniform magnetic field 
→
B . 2

,d leku pqEcdh; {ks=k esa  
→
B fLFkr f}/kqzo vk?kw.kZ

→
M ds pqEcdh; f}/kzqo dh fLFkfrt ÅtkZ ds

fy, O;atd O;qRié dhft,A

12. Define ‘electric flux’. Give its S.I. unit.

A point charge, Q, is kept in free space at the centre of a cubic Gaussian surface of

side l. What is the electric flux through one of its faces ? 2

^fo|qr~&¶yDl* dh ifjHkk"kk nhft, rFkk bldk S.I. ek=kd fyf[k,A

dksbZ fcUnq vkos'k Q fdlh l Hkqtk ds ?kukdkj xkmlh; i`"B ds dsUnz ij eqä vkdk'k esa j[kk gSA

blds fdlh ,d Qyd ls xqtjus okyk fo|qr~&¶yDl fdruk gS \
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13. Derive an expression for the electric field at a point lying on the equatorial axis of an

electric dipole. Hence write the expression for the electric field due to a small electric

dipole at a far off point. 3

oS|qr f}/kzqo ds fo"kqorh; v{k ds fdlh fcUnq ij fo|qr~&{ks=k ds fy, O;atd O;qRié dhft,A

bl izdkj fdlh NksVs oS|qr f}/kqzo ds dkj.k fdlh nwjLFk fcUnq ij fo|qr~&{ks=k ds fy, O;atd

fyf[k,A

14. What are eddy currents ? How are they produced ? Give two applications of eddy
currents. 3

Hkaoj /kkjk,¡ D;k gksrh gSa \ ;s dSls mRié gksrh gSa \ Hkaoj /kkjkvksa ds nks vuqiz;ksx nhft,A

15. The graph given below shows how the current (I) varies with applied potential difference
(V) across a 12 V, filament lamp (A) and across one meter long nichrome wire (B). Using
the graph, find the ratio of values of the resistance of the filament lamp to the nichrome
wire

(i) when potential difference across them is 12 V.

(ii) when potential difference across them is 4 V.

How  does  the   resistance of the  filament  lamp  change  as  the  current   increases   ?

Suggest a physical explanation for this change. 3

Åij fn, x, xzkQ esa fdlh 12 V ds rUrq&cYc (A) rFkk ,d ehVj ukbØkse rkj (B) ds fljksa

ds chp vuqiz;qä foHkokUrj (V) esa ifjorZu ds lkFk /kkjk (I) esa gksus okys ifjorZu dks n'kkZ;k x;k

gSA xzkQ dk mi;ksx djds rUrq&cYc rFkk ukbØkse&rkj ds izfrjks/kksa dk vuqikr Kkr dhft,

tcfd muds fljksa ds chp foHkokUrj (i) 12 V rFkk (i) 4 V gSA

fo|qr~ /kkjk esa o`f) ds lkFk rUrq&cYc ds izfrjks/k esa fdl izdkj ifjorZu gksrk gS \ bl ifjorZu

ds fy, HkkSfrd Li"Vhdj.k nhft,A
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16. A potential difference of V volts is applied to a conductor of length L and diameter D.
How are the electric field and the resistance of the conductor affected when in turn
(i) V is halved, (ii) L is doubled and (iii) D is halved, where, in each case, the other two

factors remain the same. Justify your answer in each case. 3

OR

With the help of a labelled diagram explain the working of Lechlanche cell. Write the
chemical reactions involved. Explain, why the cell should not be used continuously for a
long time.

yEckbZ  L rFkk O;kl D ds fdlh pkyd ds fljksa ds chp V oksYV dk foHkokUrj vuqiz;qä fd;k

tkrk gSA bl pkyd ds fo|qr~&{ks=k rFkk izfrjks/k ij D;k izHkko iM+sxk tc ckjh&ckjh ls (i) V dks vkèkk

dj nsa] (ii) L dks nqxquk dj nsa (iii) D dks vk/kk dj nsa] tcfd izR;sd izdj.k esa vU; nks dkjd

vifjofrZr jgsaA izR;sd izdj.k ds fy, dkj.k nhft,A

vFkokvFkokvFkokvFkokvFkok

ukekafdr vkjs[k dh lgk;rk ls ySDyka'ks lsy dh dk;Zfof/k Li"V dhft,A lac) jklk;fud

vfHkfØ;k,¡ fyf[k,A Li"V dhft, fd bl lsy dk yEch vof/k rd lrr mi;ksx D;ksa ugha djuk

pkfg,A

17. Draw a plot showing the variation of binding energy per nucleon with mass number, A.

Write two important conclusions which you can draw from this plot. Explain with the

help of this plot, the release in energy in the processes of nuclear fusion and fission. 3

nzO;eku la[;k] A ds lkFk ca/ku ÅtkZ izfr U;wfDyvkWu esa ifjorZu dks n'kkZus ds fy, xzkQ

[khafp,A bl xzkQ ls vki tks nks egÙoiw.kZ fu"d"kZ fudkyrs gSa] mUgsa fyf[k,A bl xzkQ dh

lgk;rk ls ukfHkdh; lay;u rFkk ukfHkdh; fo[k.Mu izfØ;kvksa esa eqä gksus okyh ÅtkZ dk

Li"Vhdj.k dhft,A

18. Identify the constituent radiation of electromagnetic spectrum which 3

(i) is used for studying crystal structure.

(ii) is absorbed by the ozone layer in the atmosphere.

(iii) produces intense heating effect.

Mention one more application for each of these radiations.
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fo|qr~&pqEcdh; LisDVªe ds ml la?kVd fofdj.k dks igpkfu, tks

(i) fØLVy lajpuk ds v/;;u ds fy, mi;ksx fd;k tkrk gSA

(ii) ok;qeaMy esa vkst+ksu ijr }kjk vo'kksf"kr dj fy;k tkrk gSA

(iii) rhoz Å"eh; izHkko mRié djrk gSA

buesa ls izR;sd fofdj.k ds ,d vkSj vuqiz;ksx dk mYys[k dhft,A

19. In a single slit diffraction experiment, the width of the slit is made double the original

width. How does it affect the size and the intensity of the central diffraction band ?

Explain.

Draw a graph showing variation of intensity (I) with angle (θ) in single slit diffraction. 3

fdlh ,dy f>jh foorZu iz;ksx esa f>jh dh pkSM+kbZ mldh ewy pkSM+kbZ dh nqxquh dj nh tkrh

gSA ;g dsUnzh; foorZu cS.M ds vkeki ¼lkbt+½ rFkk rhozrk dks fdl izdkj izHkkfor djsxk \

Li"V dhft,A

,dy f>jh foorZu esa dks.k (θ) ds lkFk rhozrk (I) ds ifjorZu dks n'kkZus ds fy, xzkQ

[khafp,A

20. Identify the gate shown in the figure. Explain with the help of a circuit diagram, how

this gate is realized in practice. 3

vkjs[k esa n'kkZ, x, xsV dks igpkfu,A ifjiFk vkjs[k dh lgk;rk ls Li"V dhft, fd bl xsV dks

O;ogkj esa dSls dk;kZfUor fd;k tkrk gSA

21. (a) Define the activity of a radioactive nucleus and state its S.I. unit.

(b) Two radioactive nuclei X and Y initially contain equal number of atoms. The half
life is 1 hour and 2 hours respectively. Calculate the ratio of their rates of

disintegration after two hours. 3



8

(a) fdlh jsfM;ks,sfDVo ukfHkd dh lfØ;rk dh ifjHkk"kk dhft, rFkk bldk S.I. ek=kd

fyf[k,A

(b) nks jsfM;ks,sfDVo ukfHkdksa] X rFkk Y esa vkjEHk esa ijek.kqvksa dh la[;k leku gSaA budh

v/kZ&vk;q Øe'k% 1 ?kaVk rFkk 2 ?kaVs gSA nks ?kaVs ds i'pkr~ budh fo?kVu dh njksa dk

vuqikr ifjdfyr dhft,A

22. Draw a schematic experimental arrangement used by Davisson and Germer to establish

the wave nature of electrons. Describe briefly how the de-Broglie relation was

experimentally verified in the case of electrons.

Plot a graph showing variation in intensity of the diffracted beam with scattering angle

θ for a typical accelerating voltage where the constructive interference in this

experiment occurs. 3

bysDVªkWuksa dh rjax izÑfr dks izekf.kr fl) djus ds fy, Msfolu rFkk teZj iz;ksx dh izk;ksfxd

O;oLFkk dk ;kstukc) vkjs[k [khafp,A bysDVªkWuksa ds izdj.k esa ns&czkWXyh laca/k dk izk;ksfxd lR;kiu

fdl izdkj fd;k x;k] bldk la{ksi esa o.kZu dhft,A

fdlh iz:ih Rojd oksYVrk ds fy, ftlesa bl iz;ksx esa laiks"kh O;frdj.k gksrk gS] izdh.kZu dks.k θ

ds lkFk foorZu iqat dh rhozrk esa ifjorZu dks n'kkZus ds fy, xzkQ [khafp,A

23. Describe briefly, with the help of a diagram, the basic principle of satellite communication.

A FAX message is to be sent from Delhi to Washington via a geostationary satellite.
Calculate the minimum time delay between the dispatch and its getting received.

Height of geostationary satellite from the earth = 36000 km. 3

vkjs[k dh lgk;rk ls mixzg lapkj ds ewy fl)kUr dk la{ksi esa o.kZu dhft,A

dksbZ FAX lans'k ¼izfrfp=k.k lans'k½ fdlh rqY;dkyh lapkj mixzg ls gksdj fnYyh ls okf'kaXVu Hkstk

tkuk gSA lwpuk Hkstus rFkk blds izkIr gksus ds chp gksus okyk vYire le; foyEc ifjdfyr

dhft,A i`Foh ls rqY;dkyh mixzg dh Å¡pkbZ = 36000 km.

24. Explain the need of modulating a low frequency information signal. What is pulse

modulation ? With the help of diagrams differentiate between PAM and PDM. 3

fdlh fuEu vko`fÙk lwpuk flXuy ds ekMqyu dh vko';drk Li"V dhft,A LiUn ekMqyu D;k

gksrk gS \ vkjs[kksa dh lgk;rk ls LiUn vk;ke ekMqyu (PAM) rFkk LiUn vof/k ekMqyu (PDM)

esa vUrj dhft,A
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25. Draw a labelled ray diagram to show image formation by a terrestrial telescope. Write

expression for its magnifying power.

In a compound microscope, the focal lengths of the objective and eye-piece are 10 cm

and 20 cm, respectively. The tube length of the microscope is 20 cm. Calculate its

magnification. Why must both the objective and the eye-piece of a compound microscope

have short focal lengths ? 5

OR

(a) Derive the relation  for a biconvex lens. How is the approximate value

of the focal length of such a lens estimated in the laboratory ?

(b) A beam  of light converges to a point P. A lens is placed  in the path of the

convergent beam 12 cm from P. At what point does the beam converge if the lens is

(i) a convex lens of   20 cm   focal length   and   (ii)   a concave lens of 16 cm focal

length ?

ikfFkZo nwjchu }kjk izfrfcEc cuuk n'kkZus ds fy, ukekafdr izdk'k fdj.k vkjs[k [khafp,A bldh

vkoèkZu {kerk ds fy, O;atd fyf[k,A

fdlh la;qä lw{en'khZ esa] vfHkn`';d rFkk usf=kdk dh Qksdl nwjh Øe'k% 10 cm rFkk 20 cm gSA

lw{en'khZ dh ufydk dh yEckbZ 20 cm gSA bldk vko/kZu ifjdfyr dhft,A la;qä lw{en'khZ

ds vfHkn`';d rFkk usf=kdk nksuksa gh de Qksdl nwjh ds D;ksa gksus pkfg,¡ \

vFkokvFkokvFkokvFkokvFkok

(a) fdlh mHk;ksÙky ysal ds fy, laca/k O;qRié dhft,A iz;ksx'kkyk esa bl izdkj

ds ysal dh lfédV Qksdl nwjh dk eku fdl izdkj Kkr fd;k tkrk gS \

(b) dksbZ izdk'k iqat fdlh fcUnq P ij vfHklfjr gksrk gSA bl vfHklkjh iaqt ds iFk esa dksbZ

ysal fcUnq P ls 12 cm nwjh ij j[kk tkrk gSA ;g fdj.k iaqt fdl fcUnq ij vfHklfjr

gksxk ;fn ;g ysal (i) 20 cm Qksdl nwjh dk mÙky ysal gS rFkk (ii) 16 cm Qksdl nwjh dk

vory ysal gS \
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26. With the help of a circuit diagram explain the working of a n-p-n transistor as an
amplifier in common emitter configuration and draw its frequency response curve.

A transistor has a current gain of 50. In a CE amplifier circuit, the collector resistance
is chosen as 5 kilo ohms and the input resistance is 1 kilo ohm. Calculate the output

voltage if input voltage is 0.01 V. 5

OR

With the help of the circuit diagram, explain the working of a p-n junction diode as a
full wave rectifier. Show the input and the output waveforms.

A p-n photodiode is fabricated from a semiconductor of band gap 2.8 eV. Can it detect
a wavelength of 6000 nm ? Justify your answer.

fo|qr ifjiFk vkjs[k dh lgk;rk ls mHk;fu"B mRltZd foU;kl esa fdlh n-p-n VªkaftLVj dk

vko/kZd ds :i esa dk;Z Li"V dhft, rFkk bldk vko`fÙk oØ [khafp,A

fdlh VªkaftLVj dh /kkjk yfC/k 50 gSA fdlh mHk;fu"B mRltZd izo/kZd ifjiFk esa laxzkgd izfrjks/k

5 kΩ fy;k gS rFkk fuos'k izfrjks/k 1 kΩ dk gSA ;fn fuos'k oksYVrk 0.01 V gS] rks fuxZr oksYVrk

ifjdfyr dhft,A

vFkokvFkokvFkokvFkokvFkok

fo|qr~ ifjiFk vkjs[k dh lgk;rk ls fdlh p-n laf/k Mk;ksM dk iw.kZ rjax fn"Vdkjh ds :i esa dk;Z

Li"V dhft,A fuos'kh rFkk fuxZr rjax&:iksa dks n'kkZb,A

2.8 eV ds cS.M&vUrjky ds fdlh v/kZpkyd ls dksbZ p-n QksVksMk;ksM lafojfpr fd;k x;k gSA

D;k ;g 6000 nmrjaxnS?;Z dk lalwpu dj ldrk gS \ vius mÙkj dh iqf"V dhft,A

27. (i) With the help of a schematic sketch of a cyclotron explain its working principle.
Mention its two applications. What is the important limitation encountered in
accelerating a light elementary particle such as electron to high energies ?

(ii) A particle of mass m and charge q moves at right angles to a uniform magnetic
field. Plot a graph showing the variation of the radius of the circular path described
by it with the increase in its (a) charge, (b) kinetic energy, where, in each case other

factors remain constant. Justify your answer. 5

OR

(i) Using Biot-Savart law derive an expression for the magnetic field due to a current
carrying loop at a point along the axis of the loop.

(ii) A long straight conductor carries a steady current ‘I’. The current is distributed
uniformly across its cross-section of radius ‘a’. Plot a graph showing the variation of
magnetic field ‘B’ produced by the conductor with the distance ‘r’ from the axis of
the conductor in the region (i) r < a and (ii) r > a.
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(i) lkbDyksVªkWu ds ;kstukc) vkjs[k dh lgk;rk ls bldk dk;Zdkjh fl)kUr Li"V dhft,A blds

nks vuqiz;ksxksa dk mYys[k dhft,A bysDVªkWu tSls fdlh gYds ewy d.k dks mPp ÅtkZvksa rd

Rofjr djus esa fdl egÙoiw.kZ dk;Zlhek dk lkeuk djuk gksrk gS \

(ii) nzO;eku m rFkk vkos'k q dk dksbZ d.k fdlh ,dleku pqEcdh; {ks=k ds yEcor~ xfreku

gSA ;fn d.k ds vU; dkjd izR;sd izdj.k esa vifjofrZr jgrs gSa] rc  (a) d.k ds

vkos'k] (b) d.k dh xfrt ÅtkZ esa o`f) gksus ij d.k }kjk pys x, o`Ùkkdkj iFk dh f=kT;k

esa gksus okys ifjorZu dks n'kkZus ds fy, xzkQ [khafp,A vius mÙkj dh iqf"V dhft,A

vFkokvFkokvFkokvFkokvFkok

(i) ck;ks&lkoVZ fu;e dk mi;ksx djds fdlh /kkjkokgh ywi ds dkj.k ywi ds v{k ds vuqfn'k

fdlh fcUnq ij pqEcdh; {ks=k ds fy, O;atd O;qRié dhft,A

(ii) fdlh yEcs lh/ks pkyd ls dksbZ LFkk;h /kkjk ‘I’ izokfgr gksrh gSA bl f=kT;k ‘a’ ds rkj ds

vuqizLFk ifjPNsn ls /kkjk ,dleku :i esa forfjr gksdj tk jgh gSA {ks=k (i) r < a rFkk

(ii) r > a esa pkyd ds v{k ls nwjh ‘r’ ds lkFk pkyd }kjk mRié pqEcdh; {ks=k ‘B’ esa gksus

okys ifjorZu dks n'kkZus okyk xzkQ [khafp,A


