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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
m

e
 = 9.1 × 10−31 kg

µ0 = 4π × 10−7 T m A−1

ο4πε
1

 = 9×109 N-m2 / C2

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
m

e
 = 9.1 × 10−31 kg

µ0 = 4π × 10−7 T m A−1

= 9×109 N-m2 / C2

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. An electric dipole of dipole moment 20 × 10−6 C.m is enclosed by a closed surface. What
is the net flux coming out of the surface ? 1

f}/kzqo vk?kw.kZ 20 × 10−6 C.m dk dksbZ oS|qr f}/kzqo fdlh cUn i`"B }kjk ifjc) gSA bl i`"B ls

ckgj vkus okyk usV ¶yDl fdruk gS \

2. An electron beam projected along + X-axis, experiences a force due to a magnetic field
along the + Y-axis. What is the direction of the magnetic field ? 1

+ X&v{k ds vuqfn'k iz{ksfir dksbZ bysDVªkWu iqat fdlh pqEcdh; {ks=k ds dkj.k + Y&v{k ds vuqfn'k

,d cy dk vuqHko djrk gSA pqEcdh; {ks=k dh fn'kk D;k gS \

3. The power factor of an a.c. circuit is 0.5. What will be the phase difference between
voltage and current in this circuit ? 1

fdlh izR;korhZ /kkjk ifjiFk dk 'kfä xq.kkad 0.5 gSA bl ifjiFk esa oksYVrk rFkk /kkjk ds chp dykUrj

D;k gksxk \
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4. Electrons are emitted from a photosensitive surface when it is illuminated by green light
but electron emission does not take place by yellow light. Will the electrons be emitted
when the surface is illuminated by (i) red light, and (ii) blue light ? 1

fdlh izdk'k&lqxzkgh i`"B dks tc gjs izdk'k ls iznhIr djrs gSa rks og bysDVªkWu mRlftZr djrk gS]

ijUrq ihys izdk'k }kjk bysDVªkWu mRltZu ugha gksrkA D;k ;g i`"B bysDVªkWu mRlftZr djsxk tc

bls (i) yky izdk'k] rFkk (ii) uhys izdk'k }kjk iznhIr fd;k tk,xk \

5. What should be the length of the dipole antenna for a carrier wave of frequency
3 × 108 Hz ? 1

3 × 108 Hz vko`fÙk dh okgd rjax ds fy, f}/kqzo ,sUVsuk dh yEckbZ fdruh gksuh pkfg, \

6. Define 'electric line of force' and give its two important properties. 2

^fo|qr~ cy js[kk* dh ifjHkk"kk fyf[k, rFkk blds nks egÙoiw.kZ xq.k nhft,A

7. (a) Why does the electric field inside a dielectric decrease when it is placed in an external
electric field ?

(b) A parallel plate capacitor with air between the plates has a capacitance of  8 pF. What
will be the capacitance if the distance between the plates be reduced by half and the
space between them is filled with a substance of dielectric constant K = 6 ? 2

OR

Three point charges of +2 µC, —3 µC and — 3 µC are kept at the vertices, A, B and
C respectively of an equilateral triangle of side 20 cm as shown in the figure. What
should be the sign and magnitude of the charge to be placed at the mid-point (M) of
side BC so that the charge at A remains in equilibrium ? 2

(a) cká fo|qr~&{ks=k esa j[kus ij fdlh ijkoS|qr ds Hkhrj fo|qr~&{ks=k D;ksa ?kV tkrk gS \

(b) fdlh lekUrj ifêdk la/kkfj=k] ftldh ifêdkvksa ds chp ok;q gS] dh /kkfjrk 8 pF gSA

;fn bl la/kkfj=k dh ifêdkvksa ds chp dh nwjh ?kVkdj vk/kh dj nsa rFkk ifêdkvksa

ds chp ijkoS|qrkad K = 6 dk dksbZ inkFkZ Hkj nsa] rks la/kkfj=k dh /kkfjrk fdruh gks

tk,xh \

vFkok
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+2 µC, —3 µC rFkk —3 µC ds rhu fcUnq vkos'k 20 cm Hkqtk ds fdlh leckgq f=kHkqt ds 'kh"kks±

A, B rFkk C ij Øe'k% fp=k esa n'kkZ, vuqlkj j[ks gSaA Hkqtk BC ds e/;&fcUnq (M) ij fdrus

ifjek.k rFkk fdl fpÌ dk vkos'k j[kk tk,] rkfd 'kh"kZ A ij j[kk vkos'k lE;koLFkk esa jgs \

8. Draw V—I graph for ohmic and non-ohmic materials. Give one example for each. 2

vkseh rFkk vu&vkseh inkFkks± ds fy, V—I xzkQ [khafp,A izR;sd dk ,d&,d mnkgj.k nhft,A

9. Define the terms 'Magnetic Dip' and 'Magnetic Declination' with the help of  relevant
diagrams. 2

izklafxd vkjs[kksa dh lgk;rk ls ^pqEcdh; ufr* rFkk ^pqEcdh; fnd~ikr* inksa dh ifjHkk"kk nhft,A

10. In the figure given below, a bar magnet moving towards the right or left induces an
e.m.f. in the coils (1) and (2). Find, giving reason, the directions of the induced currents
through the resistors AB and CD when the magnet is moving (a) towards the right, and

(b) towards the left. 2

Åij fp=k esa n'kkZ, vuqlkj nk;ha vFkok ck;ha vksj xfr djrk gqvk dksbZ NM+ pqEcd dq.Mfy;ksa

(1) rFkk (2) esa dksbZ fo|qr~&okgd cy izsfjr djrk gSA dkj.k nsrs gq,] izfrjks/kdksa AB rFkk CD esa

izokfgr izsfjr /kkjk dh fn'kk Kkr dhft,] tcfd pqEcd (a) nk;ha vksj] rFkk (b) ck;ha vksj xfr

djrk gSA

11. (i) Draw the graphs showing variation of inductive reactance and capacitive reactance
with frequency of applied a.c. source.

(ii) Can the voltage drop across the inductor or the capacitor in a series LCR circuit be

greater than the applied voltage of the a.c. source ? Justify your answar. 2
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(i) vuqiz;qä izR;korhZ /kkjk lzksr dh vko`fÙk ds lkFk izsjf.kd izfr?kkr rFkk /kkfjrk izfr?kkr

esa gksus okys ifjorZu dks n'kkZus okys xzkQ [khafp,A

(ii) D;k fdlh Js.khc) LCR ifjiFk esa izsjd vFkok la/kkfj=k ds fljksa ds chp oksYVrk ikr

izR;korhZ /kkjk lzksr dh vuqiz;qä oksYVrk ls vf/kd gks ldrk gS \ vius mÙkj dh iqf"V

dhft,A

12. The image of a candle is formed by a convex lens on a screen. The lower half of the lens
is painted black to make it completely opaque. Draw the ray diagram to show the image
formation. How will this image be different from the one obtained when the lens is not
painted black ? 2

mÙky ysal }kjk insZ ij fdlh eksecÙkh dk izfrfcEc curk gSA ysal ds fupys vk/ks Hkkx dks dkyk iksr

dj iw.kZr% vikjn'khZ cuk fn;k tkrk gSA ysal }kjk izfrfcEc cuuk n'kkZus ds fy, izdk'k fdj.k vkjs[k

[khafp,A ;g izfrfcEc ml izfrfcEc ls fdl izdkj fHké gS tks ml le; cuk Fkk tc ysal dks dkyk

ugha iksrk x;k FkkA

13. An electric dipole is held in a uniform electric field. (i) Using suitable diagram, show
that it does not undergo any translatory motion, and (ii) derive an expression for the
torque acting on it and specify its direction. 3

dksbZ oS|qr f}/kzqo fdlh ,dleku fo|qr~&{ks=k esa j[kk gSA (i) mi;qä vkjs[k dh lgk;rk ls ;g n'kkZb,

fd blesa dksbZ LFkkukUrjh; xfr ugha gksrh] rFkk (ii) bl ij dk;Zjr cy&vk?kw.kZ ds fy, O;atd O;qRié

dhft, rFkk bldh fn'kk dk fo'ks"k :i ls mYys[k dhft,A

14. A galvanometer with a coil of resistance 120 ohm shows full scale deflection for a
current of 2.5 mA. How will you convert the galvanometer into an ammeter of range
0 to 7.5 A ? Determine the net resistance of the ammeter. When an ammeter is put in a
circuit, does it read slightly less or more than the actual current in the original
circuit ? Justify your answer. 3

dksbZ xSYosuksehVj ftldh dq.Myh dk izfrjks/k 120 Ω gS] 2.5 mA /kkjk ds fy, iw.kZ iSekuk fo{ksi.k

nsrk gSA vki bl xSYosuksehVj dks 0 ls 7.5 A ifjlj ds ,sehVj esa fdl izdkj ifjofrZr djsaxs \ ,sehVj

dk usV izfrjks/k Kkr dhft,A tc fdlh ,sehVj dks fdlh ifjiFk esa yxkrs gSa] rks D;k ;g ewy ifjiFk

dh okLrfod /kkjk ls dqN de vFkok vf/kd ikB~;kad nsrk gS \ vius mÙkj dh iqf"V dhft,A

15. Define the term 'resistivity' and write its S.I. unit. Derive the expression for the
resistivity of a conductor in terms of number density of free electrons and relaxation
time. 3

OR

State the principle of potentiometer. Draw a circuit diagram used to compare the e.m.f.
of two primary cells. Write the formula used. How can the sensitivity of a
potentiometer be increased ?
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^izfrjks/kdrk* dh ifjHkk"kk nhft, rFkk bldk S.I. ek=kd fyf[k,A fdlh pkyd dh izfrjks/kdrk ds

fy,] eqä bysDVªkWuksa ds la[;k ?kuRo rFkk foJkfUr dky ds inksa esa] O;atd O;qRié dhft,A

vFkokvFkokvFkokvFkokvFkok

foHkoekih dk fl)kUr crkb,A nks izkFkfed lsyksa ds fo|qr~&okgd cyksa dh rqyuk djus esa mi;ksx

gksus okyk ifjiFk vkjs[k [khafp,A iz;qä lw=k fyf[k,A foHkoekih dh lqxzkfgrk esa o`f) fdl izdkj

dh tk ldrh gS \

16. Explain, with the help of diagram, the principle and working of an a.c. generator.
Write the expression for the e.m.f. generated in the coil in terms of its speed of  rotation. 3

vkjs[k dh lgk;rk ls fdlh izR;korhZ /kkjk tfu=k dk fl)kUr rFkk dk;Zfof/k Li"V dhft,A

fdlh dq.Myh esa tfur fo|qr~&okgd cy ds fy, dq.Myh dh ?kw.kZu pky ds inksa esa O;atd fyf[k,A

17. Give reasons for the following : 3
(i) Long distance radio broadcasts use short-wave bands.
(ii) The small ozone layer on top of the stratosphere is crucial for human survival.
(iii) Satellites are used for long distance TV transmission.

(i) yEch nwfj;ksa ds jsfM;ks izlkj.kksa esa y?kq&rjax cSaM dk mi;ksx gksrk gSA

(ii) lerkieaMy ds 'kh"kZ&Hkkx ij iryh vkst+ksu ijr ekuo mÙkjthfork ds fy, fu.kkZ;d gSA

(iii) yEch nwfj;ksa ds Vh-oh- izlkj.k ds fy, mixzgksa dk mi;ksx fd;k tkrk gSA

18. A figure divided into squares, each of size 1 mm2, is being viewed at a distance of 9 cm
through a magnifying lens of focal length 10 cm, held close to the eye.
(a) Draw a ray diagram showing the formation of the image.
(b) What is the magnification produced by the lens ? How much is the area of each square

in the virtual image ?
(c) What is the angular magnification of the lens ? 3

izR;sd 1 mm2 vkeki ds oxks± esa foHkkftr fdlh vkÑfr dks] 10 cm Qksdl nwjh ds vko/kZd ysal

ls] ysal dks vkÑfr ls 9 cm nwjh ij j[kdj rFkk us=k dks ysal ls lVkdj ns[kk tkrk gSA

(a) izfrfcEc cuuk n'kkZus ds fy, izdk'k fdj.k vkjs[k [khafp,A

(b) ysal }kjk mRié vko/kZu fdruk gS \ vkHkklh izfrfcEc esa izR;sd oxZ dk {ks=kQy fdruk gS \

(c) ysal dk dks.kh; vko/kzu fdruk gS \

19. Ultraviolet light of wavelength 2271  
o
A from a 100 W mercury source radiates a photo

cell made of molybdenum metal. If the stopping potential is 1.3 V, estimate the work

function of the metal. How would the photo cell respond to high intensity (105 Wm−2) red

light of wavelength 6328  
o
A produced by a He − Ne laser ?

Plot a graph showing the variation of photoelectric current with anode potential  for two

light beams of same wavelength but different intensity. 3
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100 W ds ejdjh lzksr ls 2271   
o
A rjaxnS?;Z dk ijkcSaxuh izdk'k ekWfyCMsue /kkrq ds cus QksVks lsy

ij fofdfjr gksrk gSA ;fn fujks/kh foHko 1.3 V gS] rks /kkrq ds dk;Z Qyu dk vkdyu

dhft,A ;g QksVks lsy He − Ne ystj }kjk mRié mPp rhozrk (105 Wm−2) ds yky izdk'k]

ftldk rjaxnS?;Z 6328   
o
A  gS] ls dSls vuqfØ;k djsxk \

leku rjaxnS?;Z ijUrq fHké rhozrkvksa ds nks izdk'k iqatksa ds fy, ,suksM foHko ds lkFk izdk'k&fo|qr~ èkkjk

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

20. (a) Draw a graph showing the variation of potential energy of a pair of nucleons as a
function of their separation. Indicate  the regions in which nuclear force is (i) attractive,
and (ii) repulsive.

(b) Write two characteristic features of nuclear force which distinguish it from the
coluomb force. 3

(a) fdlh U;wfDyvkWuksa ds ;qxy dh fLFkfrt ÅtkZ esa gksus okys ifjorZu dks muds i`Fkdu ds

Qyu ds :i esa n'kkZus okyk xzkQ [khafp, A ;g {ks=k n'kkZb, ftuesa ukfHkdh; cy

(i) vkd"khZ] rFkk (ii) izfrd"khZ gSA

(b) ukfHkdh; cky ds ,sls nks fof'k"V y{k.k fyf[k, tks blesa dwykWe cy ls Hksn n'kkZrs gksaA

21. (a) Show that the decay rato 'R' of a sample of a radionuclide is related tothe number of
radioactive nuclei 'N' at the same instant by the expression R = λN.

(b) The half life of  238
92 

U against α-decay is 1.5 × 1017 s. What is the activity of a sample

of  238
92 

U having 25 × 1020 atoms ? 3

(a) ;g n'kkZb, fd fdlh jsfM;k,sfDVo U;wDykbM ds uewus dh {k;&nj 'R' mlh {k.k mifLFkr

jsfM;ks,sfDVo ukfHkdksa dh la[;k 'N' ls O;atd R = λN }kjk lacaf/kr gksrh gSA

(b) 238
92 

U dh α&{k; ds fy, v/kZ&vk;q 1.5 × 1017 s gSA 238
92 

U ds ml uewus dh fØ;k'khyrk

D;k gS ftlesa 25 × 1020 ijek.kq gSa \

22. Explain, with the help of a circuit diagram, how the thickness of depletion layer in a p-n
junction diode charges when it is forward biased. In the following circuit which one of
the two diodes is forward biased and which is reverse biased ? 3

(i)

(ii)
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ifjiFk vkjs[k dh lgk;rk ls Li"V dhft, fd fdlh p-n laf/k Mk;ksM ds Ìklh Lrj dh eksVkbZ]

fdl izdkj ifjofrZr gksrh gS] tc og vxzfnf'kd ck;flr gksrk gSA fuEufyf[kr ifjiFkksa esa nks

Mk;ksMksa esa ls dkSu vxzfnf'kd ck;flr gS vkSj dkSu i'pfnf'kd ck;flr gS \

(i)

(ii)

23. Distinguish between analog and digital communication. Write any two modulation

techniques employed for the digital data. Describe briefly one of the techniques used. 3

vuq:i rFkk vadh; lapkj esa varj dhft,A vadh; vk¡dM+ksa ds fy, mi;ksx esa ykbZ tkus okyh

dksbZ nks ekWMqyu rduhdsa fyf[k,A buesa ls mi;ksx gksus okyh ,d rduhd dk la{ksi esa o.kZu

dhft,A

24. Draw a schematic diagram of a single optical fibre structure. Explain briefly how an
optical fibre is fabricated. Describe in brief, the mechanism of propagation of light signal

through an optical fibre. 3

fdlh ,dy izdkf'kr rarq dh cukoV dk O;oLFkk vkjs[k [khafp,A la{ksi esa Li"V dhft, fd fdlh

izdkf'kr rarq dk lafojpu fdl izdkj fd;k tkrk gSA fdlh izdkf'kr rarq esa ls izdk'k flXuy ds

lapj.k dh izfof/k dk la{ksi esa o.kZu dhft,A

25. (a) With the help of a labelled diagram, explain the principle and working, of a moving coil
galvanometer.

(b) Two parallel coaxial circular coils of equal radius ‘R’ and equal number of turns ‘N’,
carry equal currents 'I' in the same direction and are separated by a distance ‘2R’. Find
the magnitude and direction of the net magnetic field produced at the mid-point of the

line joining their centres. 5

OR

(a) State Biot-Savart’s law. Using this law, derive the expression for the magnetic field
due to a current carrying circular loop of radius ‘R’, at a point which is at a distance
‘x’ from its centre along the axis of the loop.



9

(b) Two small identical circular loops, marked (1) and (2), carrying equal currents, are
placed with the geometrical axes perpendicular to each other as shown in the figure.
Find the magnitude and direction of the net magnetic field produced at the point O.

(a) ukekafdr vkjs[k dh lgk;rk ls py dq.Myh xSYosuksehVj dk fl)kUr rFkk dk;Zfof/k Li"V

dhft,A

(b) leku f=kT;k 'R' rFkk leku Qsjksa dh la[;k 'N', ftuls ,d gh fn'kk esa leku /kkjk 'I' izokfgr

gks jgh gS] dh nks lekUrj lek{k o`Ùkkdkj dq.Mfy;k¡ ,d&nwljs ls nwjh '2R' }kjk i`Fkd~ gSaA

bu dq.Mfy;ksa ds dsUnzksa dks feykus okyh js[kk ds e/;&fcUnq ij mRié usV pqEcdh; {ks=k dk

ifjek.k rFkk fn'kk Kkr dhft,A

vFkokvFkokvFkokvFkokvFkok

(a) ck;ks&lkoVZ dk fu;e fyf[k,A bu fu;e dk mi;ksx djds 'R' f=kT;k ds fdlh /kkjkokgh

o`Ùkkdkj ywi ds dkj.k blds v{k ds vuqfn'k dsUnz ls 'x' nwjh ij fLFkr fdlh fcUnq ij

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

(b) vkjs[k esa n'kkZ, vuqlkj nks NksVs loZle o`Ùkkdkj ywi] ftu ij (1) rFkk (2) vafdr gS] vkSj

tks leku /kkjk ogu djrs gSa] bl izdkj j[ks gSa fd buds T;kferh; v{k ,d&nwljs ds

yEcor~ gksaA fcUnq O ij mRié usV pqEcdh; {ks=k dk ifjek.k rFkk fn'kk Kkr dhft,A
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26. (a) How is a wave front different from a ray ? Draw the geometrical shape of the
wave fronts when (i) light diverges from a point source, and (ii) light emerges out of
a convex lens when a point source is placed at its focus.

(b) State Huygens’ principle. With the help of a suitable diagram, prove Snell’s law of
refraction using Huygens’ principle. 5

OR

(a) In Young’s double slit experiment, deduce the conditions for (i) constructive, and
(ii) destructive interference at a point on the screen. Draw a graph showing
variation of the resultant intensity in the interference pattern against position ‘x’ on the
screen.

(b) Compare and contrast the pattern which is seen with two coherently, illuminated
narrow slits in Young’s experiment with that seen for a coherently illuminated
single slit producing diffraction.

(a) dksbZ rjaxkxz fdlh fdj.k ls fdl izdkj fHké gksrk gS \ rjaxkxzksa dh T;kferh; vkÑfr

[khafp, tcfd (i) izdk'k fdlh fcUnq lzksr ls vilkfjr gksrk gS] rFkk (ii) mÙky ysal ls

izdk'k fuxZr gksrh gS tcfd dksbZ fcUnq lzksr mlds Qksdl ij fLFkr gSA

(b) gkbxsUl dk fl)kUr fyf[k,A mi;qä vkjs[k dh lgk;rk ls gkbxsUl ds fl)kUr dk mi;ksx

djds Lusy dk viorZu dk fu;e fl) dhft,A

vFkokvFkokvFkokvFkokvFkok

(a) ;ax ds f}&f>jh iz;ksx esa insZ ds fdlh fcUnq ij (i) lais"kh] rFkk (i) fouk'kh O;frdj.k ds

fy, 'krks± dh O;qRifÙk dhft,A O;frdj.k iSVuZ esa insZ ij fLFkr 'x' ds lkFk ifj.kkeh rhozrk

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

(b) ;ax ds iz;ksx esa nks dyk&lac) iznhIr iryh f>fj;ksa }kjk fn[kkbZ nsus okys iSVuZ rFkk dyk&lac)

iznhIr ,dy f>jh }kjk fn[kkbZ nsus okys foorZu iSVuZ esa lekurk,¡ rFkk fo"kerk,¡ fyf[k,A

27. (a) Distinguish between metals, insulators and semiconductors on the basis of their
energy bands.

(b) Why are photodiodes used preferably in reverse bias condition ? A photodiode is
fabricated from a semiconductor with band gap of 2.8 eV. Can it detect a wavelength
of 6000 nm ? Justify. 8

OR

(a) Explain briefly, with the help of circuit diagram, how V—I characteristics of a p-n
junction diode are obtained in (i) forward bias, and (ii) reverse bias. Draw the shape
of the curves obtained.

(b) A semiconductor has equal electron and hole concentration of  6×108/m3 . On doping
with certain impurity, electron concentration increases to 9×1012/m3.
(i) Identify the new semiconductor obtained after doping.
(ii) Calculate the new hole concentration.
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(a) /kkrqvksa] jks/kh inkFkks± rFkk v/kZpkydksa esa buds ÅtkZ&cSUMksa ds vk/kkj ij foHksnu dhft,A

(b) QksVksMk;ksMksa dks i'pfnf'kd ck;l dh voLFkk esa mi;ksx djuk D;ksa vf/kd ilUn fd;k

tkrk gS \ ,d QksVksMk;ksM dk lafojpu fdlh v/kZpkyd ls 2.8 eV ds cSUM vUrjky ds

lkFk fd;k x;k gSA D;k ;g 6000 nm rjaxnS?;Z dk lalwpu dj ldsxk \ vius mÙkj dh

iqf"V dhft,A

vFkokvFkokvFkokvFkokvFkok

(a) ifjiFk vkjs[k dh lgk;rk ls la{ksi esa ;g Li"V dhft, fd (i) vxzfnf'kd ck;l] rFkk

(ii) i'pfnf'kd ck;l esa fdlh p-n laf/k Mk;ksM ds V—I vfHky{kf.kd dSls izkIr fd, tkrs gSaA

izkIr oØksa dh vkÑfr;k¡ [khafp,A

(b) fdlh v/kZpkyd esa bysDVªkWu rFkk gksy lkanzrk,¡ leku gSa rFkk muds eku 6×108/m3 gSaA

fdlh vinzO; }kjk ekfnr djus ij bysDVªkWu&lkanzrk c<+dj 9×1012/m3 gks tkrh gSA

(i) eknu ds i'pkr~ izkIr u, v/kZpkyd dks igpkfu,A

(ii) u;h gksy&lkanzrk ifjdfyr dhft,A


