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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 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.
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Please check that this question paper contains 12 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.
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(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 

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 
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1. An electron, an alpha-particle and a proton have the same kinetic energy. Which
one of these particles has the largest de-Broglie wavelength ? 1

fdlh bysDVªkWu] ,sYQk&d.k rFkk izksVkWu dh xfrt ÅtkZ leku gSA buesa ls fdl d.k dh ns&czkWXyh
rjaxnS?;Z vf/kdre gS\

2. Why should the material used for making permanent magnets have high
coercivity ? 1

LFkk;h pqEcd cukus esa mi;ksx gksus okys inkFkZ dh mPp fuxzkfgrk D;ksa gksuh pkfg,\

3. The radioactive isotope D decays according to the sequence

If the mass number and atomic number of D
2
 are 176 and 71 respectively, what

is (i) the mass number (ii) atomic number of  D ? 1

fdlh jsfM;ks,sfDVo leLFkkfud D dk {k; fuEufyf[kr Øe ds vuqlkj gksrk gS %

;fn D
2
 dh nzO;eku la[;k rFkk ijek.kq Øekad Øe'k% 176 rFkk 71 gSa] rks D dh (i) nzO;eku la[;k

(ii)  ijek.kq Øekad D;k gSa\

4. What will be the values of input A and  B  for  the  Boolean  expression

 ? 1

cwyh; O;atd  ds fy, fuos'kh A rFkk B ds eku D;k gSa\

5. Why is frequency modulation perferred over amplitude modulation for transmission
of  music ? 1

laxhr ds izlkj.k ds fy, vk;ke eknqyu dh rqyuk esa vko`fÙk eknqyu dks D;ksa vf/kd
ilUn fd;k tkrk gS\

6. The output of an OR gate is connected to both the inputs of a NAND gate.

Draw the logic circuit of this combination of getes and write its truth table. 2

fdlh OR xsV ds fuxZr dks fdlh NAND xsV ds nksuksa fuos'kh ls la;ksftr fd;k x;k
gSA xsVksa ds bl la;kstu dk rdZ ifjiFk [khafp, rFkk lR;eku lkj.kh fyf[k,A
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7. Draw a plot of potential energy of a pair of nucleons as a function of their separation.

What is the significance of negative potential energy in the graph drawn ? 2

U;wfDyvkWuksa ds fdlh ;qxy dh fLFkfrt ÅtkZ dks buds i`Fkdu ds Qyu ds :i esa vkysf[kr

dhft,A [khaps x, xzkWQ esa _.kkRed fLFkfrt ÅtkZ dk D;k egÙo gS \

8. A convex lens of refractive index 1.5 has a focal length of 18 cm in air. Calculate
the change in its focal length when it is immersed in water of refractive

index . 2

1.5 viorZukad ds fdlh mÙky ysal dh ok;q esa Qksdl nwjh 18 lseh gSA bl ysal dks 4/3 viorZukad

ds ty esa Mqcksus ij bldh Qksdl nwjh esa gksus okyk ifjorZu ifjdfyr dhft,A

9. Distinguish between the terms 'average value' and 'rms value' of an alternating

current. The instantaneous current from an a.c. source is I = 5 sin (314 t) ampere.

What are the average and rms values of the current ? 2

fdlh izR;korhZ /kkjk ds ^vkSlr eku* rFkk ^oxZek/; ewy eku* esa Hksn dhft,A fdlh a.c. lzksr ls

izkIr rkR{kf.kd /kkjk I = 5 sin (314 t) ,sfEi;j gSA bl /kkjk ds ^vkSlr eku* rFkk ^oxZ ek/;ewy

eku* D;k gSa\

10. Write the relation for the forece  acting on a charge carrier q moving with a

velocity  through a magnetic field  in vector notation. Using this relation,
deduce the conditions under which this force will be (i) maximum (ii) minimum. 2

pqEcdh; {ks=k  esa osx  ls xfreku fdlh vkos'k okgd q ij yxus okys cy  ds fy, lfn'k

ladsru i)fr esa laca/k fyf[k,A bl laca/k dk mi;ksx mu 'krks± dks O;qRié djus ds fy, dhft,

ftuesa ;g cy (i) vf/kdre] (ii) U;wure gksrk gSA

11. A cylindrical metallic wire is stretched to increase its length by 5%. Calculate the
percentage change in its resistance. 2

/kkrq ds fdlh csyukdkj rkj dks [khapdj mldh yEckbZ esa 5% o`f) dh tkrh gSA blds

izfrjks/k esa izfr'kr ifjorZu ifjdfyr dhft,A
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12. The electric field E due to a point charge at any point near it is defined as

 where q is the test charge and F is the force acting on it. What is the

physical significance of  in this expression ? Draw the electric field lines

of a point charge Q when (i) Q > 0 and (ii) Q < 0. 2

OR

Define electric flux. Write its S.I. units. A spherical rubber balloon carries a charge

that is uniformly distributed over its surface. As the balloon is blown up and

increases in size, how does the total electric flux coming out of the surface change ?

Give reason.

fdlh fcUnq vkos'k ds dkj.k mlds fudV ds fdlh fcUnq ij fo|qr~ {ks=k E dks 

}kjk ifjHkkf"kr fd;k tkrk gS] ;gka q ijh{k.k vkos'k rFkk F bl ij dk;Zjr cy gSA bl O;atd

esa  dk D;k HkkSfrd egÙo gS \ fdlh fcUnq vkos'k Q dk fo|qr~ {ks=k [khafp, tcfd

(i)  Q > 0 rFkk (ii)  Q < 0 gSA

vFkokvFkokvFkokvFkokvFkok

fo|qr~ ¶yDl dh ifjHkk"kk fyf[k,A bldk S.I. ek=kd fyf[k,A fdlh jcM+ ds xksy xqCckjs ij dqN

vkos'k gS] tks mlds i`"B ij ,dleku :i ls forfjr gSA xqCckjs esa ok;q Hkjus ij bldh vkeki

esa o`f) gksrh gS] rc blds i`"B ls ckgj vkus okys dqy fo|qr~ ¶yDl esa D;k ifjorZu gksrk gS\

dkj.k fyf[k,A

13. Deduce an expression for the electric potential due to an electric dipole at any
point on its axis. Mention one contrasting feature of electric potential of a dipole at
a point as compared to that due to a single charge. 3

fdlh cS|qr f}/kzqo ds dkj.k blds v{k ij fLFkr fdlh fcUnq ij fo|qr~ foHko ds fy, O;atd O;qRié

dhft,A fdlh fcUnq ij oS|qr f}/kzqo ds dkj.k fo|qr~ foHko rFkk mlh fcUnq ij ,dy vkos'k ds

dkj.k fo|qr~ foHko ds chp ,d fojks/kh y{k.k dk mYys[k dhft,A

14. A parallel plate capacitor, each with plate area A and separation d, is charged to a
potential difference V. The battery used to charge it is then disconnected. A dielectric
slab of thickness d and dielectric constant K is now placed between the plates. What
change, if any, will take place in

(i) charge on the plates
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(ii) electric field intensity between the plates

(iii) capacitance of the capacitor.

Justify your answer in each case. 3

,d lekUrj ifV~Vdk la/kkfj=k] ftldh izR;sd ifV~Vdk dk {ks=kQy A rFkk i`Fkdu d gS] dks

foHkokUrj V rd vkosf'kr fd;k tkrk gSA rRi'pkr~ vkosf'kr djus okyh cSVjh dks gVk ysrs gSa rFkk

ifV~Vdkvksa ds chp ijkoS|qrkad K dk d eksVkbZ dk dksbZ ijkoS|qr xqVdk j[k nsrs gSaA fuEufyf[kr

esa D;k ifjorZu ¼;fn dksbZ gS½ gksxk %

(i) ifV~Vdkvksa ij vkos'k]

(ii) ifV~Vdkvksa ds chp fo|qr~ {ks=k rhozrk]

(iii) la/kkfj=k dh /kkfjrk

izR;sd izdj.k esa vius mÙkj dh iqf"V dhft,A

15. State Kirchhoff's rules of current distribution in an electrical network.

Using these rules determine the value of the current  in the electric circuit given
below. 3

fdlh cS|qr usVodZ esa fo|qr~ /kkjk forj.k ds fdj[kksQ ds fu;e fyf[k,A

bu fu;eksa dk uhps fn, x, fo|qr~ ifjiFk ds fy, mi;ksx djds fo|qr~ /kkjk  dk eku Kkr

dhft,A
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16. Write the mathematical relation for the resistivity of a material in terms of relaxation

time, number density and mass and charge of charge carriers in it. Explain, using

this relation, why the resistivity of a metal increases and that of a semi-conductor

decreases with rise in temperature. 3

fdlh inkFkZ dh izfrjks/kdrk ds fy, foJkafr dky] la[;k ?kuRo rFkk vkos'k okgdksa ds nzO;eku

,oa vkos'k ds inksa esa xf.krh; laca/k fyf[k,A bl laca/k dk mi;ksx djds ;g Li"V dhft, fd

rki esa o`f) gksus ij fdlh /kkrq dh izfrjks/kdrk D;ksa c<+ tkrh gS rFkk v/kZpkyd dh izfrjks/kdrk

D;ksa ?kV tkrh gS\

17. Explain with the help of a labelled diagram the underlying principle and working
of a step-up transformer. Why cannot such a device be used to step-up d.c.
voltage ? 3

OR

Draw a labelled diagram of an a.c. generator. Explain briefly its principle and
working. 3

ukekafdr vkjs[k dh lgk;rk ls fdlh mPpk;h VªkalQkWeZj dk vk/kkjHkwr fl)kUr rFkk dk;Zfof/k

Li"V dhft,A bl izdkj dh ;qfä dk mi;ksx d.c. oksYVrk ds mPp;u ds fy, D;ksa ugha fd;k

tkrk \

vFkokvFkokvFkokvFkokvFkok

fdlh a.c. tfu=k dk ukekafdr vkjs[k [khafp,A bldk fl)kUr rFkk dk;Zfof/k la{ksi esa Li"V

dhft,A

18. Given below are two electric circuits A and B

Calculate the ratio of power factor of the circuit B to the power factor of
circuit A. 3
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uhps nks fo|qr~ ifjiFk A rFkk B n'kkZ, x, gSa

ifjiFk B ds 'kfä&xq.kkad rFkk ifjiFk A ds 'kfä&xq.kkad dk vuqikr ifjdfyr dhft,A

19. Define the term 'resolving power' of an astronomical telescope. How does it get

affected on

(i) increasing the aperture of the objective lens ?

(ii) increasing the wavelength of the light used ?

Justify your answer in each case. 3

[kxksyh; nwjchu dh ^^foHksnu {kerk** dh ifjHkk"kk fyf[k,A fuEufyf[kr dh foHksnu {kerk ij D;k

izHkko iM+rk gS %

(i) vfHkn`';d ysal ds }kjd esa o`f)

(ii) mi;ksx fd, tkus okys izdk'k dh rjaxnS?;Z esa o`f)

izR;sd izdj.k esa vius mÙkj dh iqf"V dhft,A

20. Write any four characteristics of electromagnetic waves. Give two uses each of

(i)  Radio-waves  (ii)  Micro-waves. 3

fo|qr~ pqEcdh; rjaxksa ds dksbZ pkj vfHky{k.k fyf[k,A fuEufyf[kr esa izR;sd ds nks&nks mi;ksx

fyf[k, (i) jsfM;ks rjaxs] (ii) lw{ke rjaxsA
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21. In a plot of photoelectric current versus anode potential, how does

(i) the saturation current vary with anode potential for incident radiations of

different frequencies but same intensity ?

(ii) the stopping potential vary for incident radiations of different intensities

but same frequency ?

(iii) photoelectric current vary for different intensities but same frequency of

incident radiations ?

Justify your answer in each case. 3

izdk'k&fo|qr~ /kkjk rFkk ,suksM foHko ds chp [khaps x, xzkWQ esa

(i) leku rhozrk ijUrq fofHké vko`fÙk ds vkifrr fofdj.kksa ds fy, ,suksM foHko ds lkFk lar`Ir

/kkjk esa fdl izdkj ifjorZu gksrk gS \

(ii) leku vko`fÙk ijUrq fofHké rhozrk ds vkifrr fofdj.kksa ds fy, fujks/kh foHko fdl izdkj

ifjofrZr gksrk gS\

(iii) vkifrr fofdj.kksa dh leku vko`fÙk ijUrq fofHké rhozrkvksa ds fy, izdk'k&fo|qr~ /kkjk esa

fdl izdkj ifjorZu gksrk gS\

izR;sd izdj.k esa vius mÙkj dh iqf"V dhft,A

22. Calculate the amount of energy released during the α-decay of

Given : 1. atomic mass of 

2. atomic mass of 

3. atomic mass of   

                         

             Is this decay spontaneous ? Give reason. 3
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fuEufyf[kr α−{k; esa eqä gqbZ ÅtkZ dk ifjek.k ifjdfyr dhft, %

fn;k x;k gS % 1.  dk ijek.kq nzO;eku = 238.05079 u

2.  dk ijek.kq nzO;eku = 234.04363 u

3.  dk ijek.kq nzO;eku = 4.00260 u

1 u =  931.5 MeV/c2.

D;k ;g {k; Lor% gksrk gS\ dkj.k fyf[k,A

23. What is a digital signal ? Explain the function of modem in data communication.
Write two advantages of digital communication. 3

vadh; ladsr D;k gksrk gS\ vkadM+ksa ds lapkj esa ekWMse dk D;k egÙo gS\ vadh; lapkj ds nks ykHk

fyf[k,A

24. Explain, with the help of a schematic diagram, the principle and working of a
Light Emitting Diode. What criterion is kept in mind while choosing the semi-
conductor material for such a device ? Write any two advantages of Light Emitting
Diode over conventional incandescent lamps. 3

O;oLFkk vkjs[k dh lgk;rk ls fdlh izdk'k&mRltZd Mk;ksM dk fl)kUr rFkk dk;Zfof/k Li"V

dhft,A bl izdkj dh ;qfä ds fy, v/kZpkyd inkFkZ dk p;u djrs le; fdl ekin.M dks

/;ku esa j[kk tkrk gS\ ijEijkxr rkinhIr ySEiksa dh rqyuk esa izdk'k&mRltZd Mk;ksM ds dksbZ nks

ykHk fyf[k,A

25. Draw a labelled diagram of a moving coil galvanometer. State the principle on which
it works.

Deduce an expression for the torque acting on a rectangular current carrying loop
kept in a uniform magnetic field. Write two factors on which the current sensitivity
of a moving coil galvanometer depend. 5

OR

State Biot-Savart law. Use it to derive an expression for the magnetic field at the
centre of a circular loop of radius R carrying a steady current I. Sketch the magnetic field

lines for such a current carrying loop. 5
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py dq.Myh xSaYouksehVj dk ukekafdr vkjs[k [khafp,A blds dk;Z djus dk fl)kUr fyf[k,A

,dleku pqEcdh; {ks=k esa j[ks fdlh vk;rkdkj /kkjkokgh ywi ij dk;Z djus okys cy vk?kw.kZ ds

fy, O;atd O;qRié dhft,A fdlh py dq.Myh xSYouksehVj dh /kkjk lqxzzkfgrk dks izHkkfor djus

okys nks dkjd fyf[k,A

vFkokvFkokvFkokvFkokvFkok

ck;ks&lkoVZ fu;e fyf[k,A bl fu;e dk mi;ksx djds R f=kT;k ds fdlh o`Ùkkdkj ywi] ftlls

1 LFkk;h /kkjk izokfgr gks jgh gS] ds dsUnz ij mRié pqEcdh; {ks=k dh rhozrk ds fy, O;atd O;qRié

dhft,A bl izdkj ds /kkjkokgh ywi dh pqEcdh; {ks=k js[kk,a [khafp,A

26. What are coherent sources ? Why are coherent sources required to produce
interference of light ? Give an example of interference of light in everyday life.

In Young's double slit experiment, the two slits are 0.03 cm apart and the screen is placed
at a distance of 1.5 m away from the slits. The distance between the central
bright fringe and fourth bright fringe is 1 cm. Calculate the wavelength of light
used. 5

OR

State the condition under which the phenomenon of diffraction of light takes place.
Derive an expression for the width of the central maximum due to diffraction of light at a
single slit.

A slit of width 'a' is illuminated by a monochromatic light of wavelength 700 nm at
normal incidence. Calculate the value of 'a' for position of

(i) first minimum at an angle of diffraction of 30°.

(ii) first maximum at an angle of diffraction of 30°. 5

dyk lEc) lzksr D;k gksrs gSa\ izdk'k ds O;frdj.k ds fy, dyk lEc) lzksr dh vko';drk D;ksa

iM+rh gS\ nSfud thou esa izdk'k ds O;frdj.k dk ,d mnkgj.k fyf[k,A

;ax ds f}f>jh iz;ksx esa nks f>fj;ksa ds chp dh nwjh 0.03 lseh gS rFkk inkZ f>fj;ksa ls 1.5 eh nwjh

ij fLFkr gSA dsUnzh; nhIr fÝat dh nwjh 1 lseh gSA mi;ksx fd, tkus okys izdk'k dh rjaxnS?;Z

ifjdfyr dhft,A

vFkokvFkokvFkokvFkokvFkok
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izdk'k ds foorZu dh ifj?kVuk ds fy, vko';d 'krZ fyf[k,A fdlh ,dy f>jh ij izdk'k ds

foorZu ds dkj.k cus dsUnzh; mfPp"B dh pkSM+kbZ ds fy, O;atd O;qRié dhft,A

pkSM+kbZ a dh dksbZ f>jh 700 nm rjaxnS?;Z ds ,do.khZ izdk'k }kjk vfHkyEcor~ vk;ru ij iznhIr

dh x;h gSA fuEufyf[kr fLFkfr;ksa ds fy, 'a' dk eku ifjdfyr dhft, %

(i) 30° ds foorZu dks.k dk igyk fufEu"BA

(ii) 30° ds foorZu dks.k dk igyk mfPp"BA

27. State the principle of working of p-n diode as a rectifier. Explain, with the help of a
circuit diagram, the use of p-n diode as a full wave rectifier. Draw a sketch of the input

and output waveforms. 5

OR

Draw the symbolic representation of a (i) p-n-p, (ii) n-p-n transistor. Why is the base
region of transistor thin and lightly doped ? With proper circuit diagram, show the
biasing of a p-n-p transistor in common base configuration. Explain the movement
of charge carriers through different parts of the transistor in such a configuration and
show that . 5

p-n Mk;ksM ds fn"Vdkjh dh Hkkafr dk;Z djus dk fl)kUr fyf[k,A fo|qr~ ifjiFk vkjs[k dh

lgk;rk ls p-n Mk;ksM dk iw.kZ rjax fn"Vdkjh ds :i esa mi;ksx Li"V dhft,A fuos'kh rFkk fuxZr

rjax :iksa dks xzkWQ [khapdj n'kkZb,A

vFkokvFkokvFkokvFkokvFkok

(i) p-n-p rFkk (ii) n-p-n VªkaftLVj dk izrhdkRed fu:i.k [khafp,A VªkaftLVj dk vk/kkj {ks=k iryk

rFkk gYds rkSj ij vifefJr ¼ekfnr½ D;ksa gksrk gS\ mfpr ifjiFk vkjs[k dh lgk;rk ls mHk;fu"B

vk/kkj foU;kl esa fdlh p-n-p VªkaftLVj dk ck;lu n'kkZb,A bl izdkj ds foU;kl esa VªkaftLVj

ds fofHké Hkkxksa esa vkos'k okgdksa dh xfr Li"V dhft, rFkk ;g n'kkZb, fd .
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