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PHYSICS
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 all three questions of five
marks. You have to attempt only one of the choice 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) Questions 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:

Mass of neutron 

Boltzmann's constant 

Avogadro's number 

Roll No.

Series SHC Code  No. 55/2/1
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 condidate.
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

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

jksy ua-
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lkekU; funsZ'k %lkekU; funsZ'k %lkekU; funsZ'k %lkekU; funsZ'k %lkekU; funsZ'k %

(i) lHkh lHkh lHkh lHkh 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 rhuksa iz'uksa 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 11111 ls 55555 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 66666 ls 1212121212 y?kq mÙkj izdkj ds iz'u gSaA buesa izR;sd iz'u nksnk snk snk snk s vadksa dk gSA

(v) iz'u la[;k 1313131313 ls 2424242424 Hkh y?kq mÙkj izdkj ds iz'u gSaA buesa izR;sd iz'u rhu rhu rhu rhu rhu vadksa dk gSA

(vi) iz'u la[;k 2525252525 ls 2727272727 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 gSA

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

U;wVªku dk lagfr 

cksYV~t+eku fu;rkad 

vkoksxknzks dh la[;k 

1. Is the force acting between two point electric charges q
1
 and q

2
 kept at some distance

apart in air, attractive or repulsive when   (i)  q
1
q

2 
 >  0   (ii)  q

1
q

2 
 >  0  ? 1

,d&nwljs ls ok;q esa dqN nwjh ij fLFkr nks fcUnq fo|qr~ vkos'kksa q
1 
rFkk q

2
 ds chp yxus okyk cy

vkd"khZ gksxk vFkok izfrd"khZ] tcfd (i)  q
1
q

2 
 >  0   (ii)  q

1
q

2 
 >  0 gSa \

2. Show graphically how the stopping potential for a given photosensitive surface varies
with the frequency of incident radiations. 1

xzkQ [khapdj ;g n'kkZb, fd fdlh fn, x, izdk'k&lqxzkgh i`"B ds fy, vkifrr fofdj.kksa dh vko`fÙk
esa ifjorZu gksus ij fujks/kh foHko fdl izdkj ifjofrZr gksrk gSA
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3. A TV tower has a height of 71 m. What is the maximum distance upto which TV

transmission can be received ? Given that the radius of the earth = 6.4 × 106   m. 1

fdlh TV ehukj dh Å¡pkbZ 71 m gSA fdruh vf/kdre nwjh rd TV laizs"k.k izkIr fd;k tk ldrk
gS\ fn;k x;k gS fd i`Foh dh f=kT;k = 6.4 × 106   m.

4. Which one of the two diodes D
1
 and D

2
 in the given figures is (i) forward biased,

 (ii) reverse biased ? 1

uhps n'kkZ, x, fp=kksa esa nksuksa Mk;ksMksa D
1 
rFkk D

2
 esa ls dkSulk Mk;ksM (i) vxzfnf'kd ck;flr]

(iii)  i'pfnf'kd ck;flr gS\

5. Suggest a possible communication channel for the transmission of a message signal

which has a bandwidth of 5 MHz. 1

5 MHz cS.M pkSM+kbZ ds lans'k flXuy ds laizs"k.k ds fy, dksbZ laHko lapkj pSuy lq>kb,A

6. A spherical Gaussian surface encloses a charge of .
(i) Calculate the electric flux passing through the surface.
(ii) How  would the flux change if the radius of the Gaussian surface is doubled and

why ? 2

fdlh xksyh; xkmlh; i`"B esa  vkos'k ifjc) gSA
(i) i`"B ls xqt+jus okyk oS|qr ¶yDl ifjdfyr dhft,A
(ii) ;fn xkmlh; i`"B dh f=kT;k nqxquh dj nh tk,] rks bl ¶yDl esa D;k ifjorZu gksxk vkSj

D;ksa \
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7. In a copper voltameter, the mass of the ions deposited in 30 seconds is m grams. The
current (i) vs. time (t) graph for the experiment is as shown in the given figure.

Calculate the value of E.C.E. of copper in terms of the mass, m, deposited. 2

OR

For a given thermocouple, the emf generated across its ends is given by E = at + bt2

where t in °C is the temperature of the hot junction, the cold junction being at 0 °C. If
a = 10 µV /°C and b = -0.02 µV/°C2,   calculate   the   value of   inversion temperature
in °C.

fdlh dkWij oksYVkehVj esa 30 lsd.M esa m xzke vk;u fu{ksfir gksrs gSaA iz;ksx ds fy, fo|qr~ /kkjk
(i) rFkk (ii) le; (t) ds chp xzkQ uhps fp=k esa n'kkZ;k x;k gSA

fu{ksfir nzO;eku m ds inksa esa dkWij ds fo|qr~&jklk;fud rqY;kad (E.C.E.) dk eku ifjdfyr
dhft,A

vFkokvFkokvFkokvFkokvFkok

fdlh fn, x, rki&oS|qr ;qXe ds fy, blds fljksa ij tfur fo-ok- cy (emf) E = at + bt2 }kjk
O;ä fd;k x;k gS] tgk¡ t rIr laf/k dk °C esa rki gS rFkk 'khr laf/k dk rki 0 °C gSA ;fn
a = 10 µV/°C rFkk b = -0.02 µV/°C2 rks °C esa O;qRØe dk eku ifjdfyr dhft,A
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8. In an ammeter (consisting of a galvanometer and a shunt), 0.5% of the main current
passes through the galvanometer. Resistance of the galvanometer coil is G. Calculate
the resistance of the shunt in terms of galvanometer resistance, G. 2

,d ,sehVj esa ¼tks fdlh xSYosuksehVj rFkk 'kaV ls feydj cuk gS½ eq[; fo|qr~ /kkjk dk 0.5%

xSYosuksehVj ls izokfgr gksrk gSA xSYosuksehVj dh dq.Myh dk izfrjks/k G gSA xSYosuksehVj ds
izfrjks/k] G ds inksa esa 'kaV dk izfrjks/k ifjdfyr dhft,A

9. An electric bulb B and a parallel plate capacitor C are connected in series to the a.c.
mains as shown in the given figure. The bulb glows with some brightness.

How will the glow of the bulb be affected on introducing a dielectric slab between the plates
of the capacitor ? Give reasons in support of your answer. 2

fp=k esa n'kkZ, vuqlkj a.c. esUl ls ,d fo|qqr~ cYc B rFkk ,d lekUrj ifV~Vdk la/kkfj=k C dks

Js.khØe esa la;ksftr fd;k x;k gSA cYc leku |qfr ls nhfIr djrk gSA

la/kkfj=k dh ifV~Vdkvksa ds chp ijkoS|qr LySc j[kus ij cYc dh |qfr ij D;k izHkko iM+sxk\ vius

mÙkj dh iqf"V ds fy, dkj.k nhft,A

10. What does the statement, “natural light emitted from the sun is unpolarized” mean in
terms of the direction of electric vector ? Explain briefly how plane polarized light can be

produced by reflection at the interface separating the two media. 2

^^lw;Z }kjk mRlftZr izkÑfrd izdk'k v/kzqfor gksrk gSA** oS|qr lfn'k dh fn'kk ds inksa esa bl izdFku

ls D;k rkRi;Z gS\ nks ek/;eksa dks i`Fkd~ djus okys vUrjki`"B ij ijkorZu }kjk fdl izdkj lery

/kzqfor izdk'k mRié fd;k tk ldrk gS] la{ksi esa Li"V dhft,A
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11. The output of a 2-input NOR gate is fed to a NOT gate. Draw the logic circuit of this
combination of gates and write the truth table for the output of the combination for all
inputs. (i) attractive, (ii) repulsive. 2

2&fuos'kh NOR xsV ds fuxZr dks fdlh NOT xsV dks fn;k tkrk gSA xsVksa ds bl la;kstu dk rdZ

ifjiFk [khafp, rFkk lHkh fuos'kksa ds fy, la;kstu ds fuxZr dh lR;eku lkj.kh fyf[k,A

12. What is remote sensing ? Write its two applications. 2

lqnwj laosnu D;k gS\ blds nks vuqiz;ksx fyf[k,A

13. On what principle does a metre bridge work ? Draw a circuit diagram and explain how
this device can be used for determination of an unknown resistance. 3

ehVj lsrq ds dk;Z djus dk D;k fl)kUr gS\ ,d fo|qr~ ifjiFk [khapdj ;g Li"V dhft, fd bl

;qfä dk mi;ksx fdlh izfrjks/kd ds vKkr izfrjks/k dks fu/kkZfjr djus esa fdl izdkj fd;k tk ldrk

gSA

14. Derive  a mathematical expression for resistivity of a conductor in terms  of number
density of charge carries in the conductor and relaxation time. 3

fdlh pkyd dh izfrjks/kdrk ds fy, ml pkyd ds vkos'k okgdksa ds la[;k ?kuRo rFkk foJkafr dky

ds inksa esa xf.krh; O;atd O;qRié dhft,A

15. State Ampere’s circuital law. Write the expression for the magnetic field at the centre of a
circular coil of radius R carrying a current I. Draw the magnetic field lines due to this
coil. 3

,sfEi;j dk ifjiFkh; fu;e fyf[k,A R f=kT;k dh o`Ùkkdkj dq.Myh ftlls I fo|qr~ /kkjk izokfgr gks

jgh gS] ds dsUnz ij mRié pqEcdh; {ks=k ds fy, O;atd fyf[k,A bl dq.Myh ds dkj.k pqEcdh; {ks=k

js[kk,¡ [khafp,A

16. Write the expression for the force acting on a charged particle of charge q moving with

velocity  in the presence of magnetic field . Show that in the presence of this force

(i) the kinetic energy of the particle does not change.

(ii) its instantaneous power is zero. 3

pqEcdh; {ks=k  dh mifLFkfr esa  osx ls xfr'khy q vkos'k ds fdlh vkosf'kr d.k ij dk;Zjr cy

ds fy, O;atd fyf[k,A ;g n'kkZb, fd bl cy dh mifLFkfr esa

(i) d.k dh xfrt ÅtkZ esa ifjorZu ugha gksrk gSA

(ii) d.k dh rkR{kf.kd 'kfä 'kwU; gksrh gSA
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17. In a series LCR circuit, define the quality factor (Q) at resonance. Illustrate its

significance by giving one example.

Show that power dissipated at resonance in LCR circuit is maximum. 3

,d Js.khc) LCR fo|qr~ ifjiFk ds fy, vuqukn ij xq.krk dkjd (Q) dh ifjHkk"kk fyf[k,A ,d

mnkgj.k nsdj bldk egÙo Li"V dhft,A

;g n'kkZb, fd vuqukn dh fLFkfr esa LCR ifjiFk esa 'kfä {k; vf/kdre gksrk gSA

18. A circular copper disc 10 cm in radius rotates at a speed of 20π rad/s about an axis

through its centre and perpendicular to the disc. A uniform magnetic field of 0.2 T acts

perpendicular to the disc.

(i) Calculate the potential difference developed between the axis of the disc and the

rim.

(ii) What is the induced current if the resistance of the disc is  ? 3

OR

A resistor of  and a capacitor of 40 µF are connected in series to 220 V a.c.

source with angular frequency . Calculate the voltages (rms) across the

resistor and the capacitor. Why is the algebraic sum of these voltages more than the

source voltage ? How do you resolve this paradox ?

10 cm f=kT;k dh rkacs dh dksbZ o`Ùkkdkj fMLd] fMLd ds yEcor~ rFkk mlds dsUnz ls xqtjus okys v{k

ds ifjr% 20π rad/s dh pky ls ?kw.kZu xfr dj jgh gSA 0.2 T dk ,dleku pqEcdh; {ks=k bl fMLd

ds yEcor~ dk;Z djrk gSA

(i) fMLd ds v{k rFkk mlds fdukjksa ds chp mRié foHkokUrj ifjdfyr dhft,A

(ii) ;fn fMLd dk izfrjks/k  gS] rks blesa izsfjr /kkjk dk eku D;k gS\

vFkokvFkokvFkokvFkokvFkok

300 Hz dks.kh; vko`fÙk  ds 220 V ds izR;korhZ /kkjk (a.c.) lzksr ls Js.khØe esa yxs  dk

izfrjks/kd rFkk 40 mF dk la/kkfj=k la;ksftr fd;k x;k gSA izfrjks/kd rFkk la/kkfj=k ds fljksa ij

oxZ&e/;&ewy (rms) oksYVrk ifjdfyr dhft,A bu nksuksa oksYVrkvksa dk chtxf.krh; ;ksx lzksr dh

oksYVrk ls vf/kd D;ksa gksrk gS\ vki bl fojks/kkHkkl dk lek/kku dSls djsaxs \

19. Draw a labelled diagram of Hertz’s experiment. Explain how electromagnetic radiations

are produced using this set-up. 3

gVZ~t+ ds iz;ksx dk ukekafdr vkjs[k [khafp,A bl izk;ksfxd O;oLFkk dk mi;ksx djds fo|qr~&pqEcdh;

fofdj.k dSls mRié fd, tkrs gSa] Li"V dhft,A
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20. How does the frequency of a beam of ultraviolet light get affected when it goes from air

into glass ?

A ray of light incident on an equilateral glass prism shows minimum deviation of 30°.

Calculate the speed of light through the glass prism. 3

ok;q ls dk¡p esa izos'k djrs le; ijkcSaxuh izdk'k iqUt dh vko`fÙk fdl izdkj izHkkfor gksrh

gS\

dk¡p ds leckgq fizT+e ij vkifrr dksbZ izdk'k dh fdj.k 30° dk vYire fopyu n'kkZrh

gSA dk¡p ds fizT+e ls xqtjus okys izdk'k dh pky ifjdfyr dhft,A

21. An electron, a-particle and a proton have the same de-Broglie wavelength. Which of

these particles has (i) minimum kinetic energy, (ii) maximum kinetic energy, and why ?

In what way has the wave nature of electron been exploited in electron microscope ? 3

fdlh bysDVªkWu] ,sYQk d.k rFkk izksVkWu dh ns&czkXyh rjaxnS?;Z leku gSA buesa ls fdl d.k

dh xfrt ÅtkZ (i) fuEure] (ii) vf/kdre gS] vkSj D;ksa\ bysDVªkWu lw{en'khZ esa bysDVªkWu dh

rjax izÑfr dk fdl izdkj ykHk mBk;k x;k gS\

22. State the law of radioactive decay. Establish a mathematical relation between half-life

period and disintegration constant of a radioactive nucleus. 3

jsfM;k,sfDVo {k; dk fu;e fyf[k,A fdlh jsfM;ks,sfDVo ukfHkd dh v/kZ&vk;q rFkk fo?kVu fLFkjkad

ds chp xf.krh; lEcU/k LFkkfir dhft,A

23. Distinguish between nuclear fission and fusion. In a fusion reaction

calculate the amount of energy (in MeV) released.   Given     

         . 3

ukfHkdh; fo[kaMu rFkk ukfHkdh; lay;u esa Hksn dhft,A ukfHkdh; lay;u vfHkfØ;k

esa eqä ÅtkZ dh ek=kk ( MeV esa) ifjdfyr dhft,A fn;k x;k gS
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24. Draw a schematic diagram of a single optical fibre structure. On what principle does such a

device work ? Explain the mechanism of propagation of light signal through an

optical fibre. 3

,dy izdkf'kd rUrq dh cukoV dk O;oLFkkRed vkjs[k [khafp,A bl izdkj dh ;qfä fdl

fl)kUr ij dk;Z djrh gS\ fdlh izdkf'kd rUrq ls izdk'k flXuy ds lapj.k dh fØ;kfof/k Li"V

dhft,A

25. Derive the expression for the energy stored in a parallel plate capacitor of capacitance C

with air as medium between its plates having charges Q and — Q. Show that this energy

can be expressed in terms of electric field as  where A is the area of each

plate and d is the separation between the plates.

How will the energy stored in a fully charged capacitor change when the separation

between the plates is doubled and a dielectric medium of dielectric constant 4 is

introduced between the plates ? 5
OR

Define the term dipole moment  of an electric dipole indicating its direction. Write

its SI unit.

An electric dipole is placed in a uniform electric field . Deduce the expression for

the torque acting on it. In a particular situation, it has its dipole moment aligned with

the electric field. Is the equilibrium stable or unstable ?

fdlh lekUrj ifV~Vdk la/kkfj=k] ftldh /kkfjrk C IysVksa ij vkos'k  Q rFkk — Q vkSj IysVksa ds chp

ek/;e ds :i esa ok;q gS] dh lafpr ÅtkZ ds fy, O;atd O;qRié dhft,A ;g n'kkZb, fd fo|qr~&{ks=k

ds inksa ea bl ÅtkZ dks  ds :i esa O;ä fd;k tk ldrk gS] tgk¡ A izR;sd ifV~Vdk dk

{ks=kQy rFkk d ifV~Vdkvksa ds chp i`Fkdu gSA

;fn ifV~Vdkvksa ds chp i`Fkdu nqxquk dj nsa rFkk ifV~Vdkvksa ds chp ijkoS|qrkad 4 dk dksbZ ijkoS|qr

ek/;e Hkj nsa] rks fdlh iw.kZr% vkosf'kr la/kkfj=k dh lafpr ÅtkZ esa D;k ifjorZu gksxk\

vFkokvFkokvFkokvFkokvFkok

fdlh oS|qr f}/kzqo ds f}/kzqo vk?kw.kZ    dh ifjHkk"kk mldh fn'kk dks n'kkZrs gq, dhft,A bldk

SI ek=kd fyf[k,A

dksbZ oS|qr f}/kzqo fdlh ,dleku fo|qr~&{ks=k  esa fLFkr gSA bl ij dk;Zjr cyvk?kw.kZ ds fy, O;atd

O;qRié dhft,A fdlh fo'ks"k ifjfLFkfr esa bldk f}/kqzo vk?kw.kZ fo|qr~&{ks=k ds lkFk lajsf[kr gSA D;k

larqyu LFkk;h gS vFkok vLFkk;h \
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26. Define the term ‘wavefront’. Draw the wavefront and corresponding rays in the case of a

(i) diverging spherical wave,   (ii) plane wave.

Using Huygen’s construction of a wavefront, explain the refraction of a plane wavefront

at a plane surface and hence verify Snell’s law. 5

OR

Derive the relation between the focal length of a convex lens in terms of the radii of curvature of

the two surfaces and refractive index of its material. Write the sign conventions and

two assumptions used in the derivation of this relation,

A convex lens of focal length 40 cm and a concave lens of focal length — 25 cm are

kept in contact with each other. What is the value of power of this combination ?

^rjaxkxz* dh ifjHkk"kk fyf[k,A (i) vilfjr xksyh; rjax] (ii) lery rjax ds rjaxkxz rFkk laxr

fdj.ksa [khafp,A

gkbxsUl ds rjaxkxz dh jpuk dk mi;ksx djds fdlh lery i`"B ij lery rjaxkxz dk viorZu Li"V

dhft, rFkk Lusy ds fu;e dk lR;kiu dhft,A

vFkokvFkokvFkokvFkokvFkok

fdlh mÙky ysal dh Qksdl nwjh] ysal ds nks i`"Bksa dh oØrk f=kT;k,¡ rFkk ysal ds inkFkZ ds viorZukad

ds chp lEcU/k O;qRié dhft,A bl lEcU/k dks O;qRié djus esa mi;ksx dh xbZ fpg~u ifjikVh rFkk

nks vfHkx`ghr fyf[k,A

40 cm Qksdl nwjh ds mÙky ysal rFkk — 25 Qksdl nwjh ds vory ysal ,d nwljs ds lEidZ esa j[ks

gSaA bl la;kstu dh {kerk dk eku D;k gS\

27. Explain, with the help of a circuit diagram, the use of an n-p-n transistor as an amplifier

in common-emitter configuration. Write the expression for voltage gain of the transistor.

Draw frequency response curve of this amplifier.

How will the current gain of a transistor be affected if its base region is made thicker

as compared to a usual transistor and why ? 5

OR

Draw energy band diagrams for (i) an intrinsic semiconductor, (ii) p-type semiconductor.

Draw symbolic representation of a zener diode. Draw its V-I characteristics and

explain, with the help of a circuit diagram, its use as a voltage regulator.
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fo|qr~ ifjiFk vkjs[k dh lgk;rk ls mHk;fu"B&mRltZd foU;kl esa fdlh n-p-n VªkaftLVj dk izo/kZd

ds :i esa mi;ksx Li"V dhft,A VªkaftLVj dh oksYVrk yfC/k ds fy, O;atd fyf[k,A bl izo/kZd

dk vko`fÙk vuqfØ;k oØ [khafp,A

;fn lkekU; VªkaftLVj dh rqyuk esa fdlh VªkaftLVj dk vk/kkj {ks=k eksVk cuk fn;k tk,] rks mldh

/kkjk yfC/k ij D;k izHkko iM+sxk vkSj D;ksa \

vFkokvFkokvFkokvFkokvFkok

(i) fdlh uSt v/kZpkyd] (ii) p-izdkj ds v/kZpkyd ds fy, ÅtkZ cS.M vkjs[k [khafp,A

fdlh ts+uj Mk;ksM dk izrhdkRed fu:i.k [khafp,A blds V --- I vfHkyk{kf.kd [khafp, rFkk ifjiFk

vkjs[k dh lgk;rk ls bldk oksYVrk fu;a=kd ds :i esa mi;ksx Li"V dhft,A


