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01.

Write the correct answer to the given multiple choice questions in the answer booklet.

(i) R f=T;k ds ,d irys xksyh; dks'k dh lrg ij vkos'k Q , ,dleku :i forfjr gSA fuEu esa ls dkSulk xzkQ ijkl 0=r< , esa

dks'k }kjk mRiUu fo|qr {ks= E(r) dks iznf'kZr djrk gS] tgka r dks'k ds dsUæ ;s nwjh gSa \ [½]

¼v½   ¼c½  ¼l½ ¼n½ 

A thin spherical shell of radius R has a charge Q spread uniformly over its surface. Which of the

following graphs represents the electric field E(r) produced by the shell in the range 0=r< , where r

is the distance from the centre of the shell?

      GENERAL INSTRUCTIONS TO THE STUDENTS :

 1.  Candidate must write his/her Roll No. on the question paper.

2.   All the questions are compulsory.

3.   Write the answer of each question in the given answer book only.

4.    For questions having more than one part the answers are to be written together in continuity.
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(ii) fn, x, fp= esa nks lekukarj IysVsa A vkSj B Øe'k% +3  vkSj -3  vkos'k ?kuRo okyh gSaA fo|qr {ks= dh rhozrk 'kwU; gksxhA

I II III

¼v½ {ks= I vkSj II ¼c½ {ks= II vkSj III ¼l½ {ks= II esa ¼n½ {ks= I vkSj III

The given figure shows, two parallel plates A and B of charge densities +3 and -3 respectively..

Electric intensity will be zero in the                                   [½]

I II III

(a) Region I and II (b) Region II and III (c) Region II (d) Region I and III

(iii) nks vkos'k 4 C rFkk 8 C  ,d nwljs ls 27 lseh nwj gSaA çFke vkos'k ls nwjh tgk¡ fo|qr foHko 'kwU; gksxk &

¼v½  10 lseh ¼c½  9 lseh ¼l½   20 lseh ¼n½ 21 lseh

Two charges 4 µC and 8 µC are 27 cm apart. The distance from the first charge where electric potential

would be zero is - [½]

(a) 10 cm (b) 9 cm (c)  20 cm (d) 21 cm

(iv) lekUrj IysV la/kkfjr dh /kkfjrk fuHkZj djrh gS &

¼v½ IysVksa ds e/; nwjh ij ¼c½  IysVksa ij vkjksfir foHko ij

¼l½ vkos'k dh ek=k ij ¼n½  nksuksa ¼c½ vkSj ¼l½

The capacity of parallel plate capacitor depends on - [½]

(a) The separation between the plates (b) The potential applied across the plates

(c) The amount of charge (d) Both (b) and (c)

(v) rkieku c<+us ij /kkrq ds rkj dk çfrjks/k c<+rk gS D;ksafd

¼v½ bysDVª‚u ?kuRo c<+rk gS ¼c½  foJzkafrdky de gks tkrk gS

¼l½ rkj dh yEckbZ de gks tkrh gS ¼n½ ;s lHkh

The resistance of a metallic wire increases by increasing the temperature because - [½]

(a) Electron density increases (b) Relaxation time decreases

(c) Length of wire decreases (d) All of these



(vi) ,d /kkjk çokfgr ywi dks ,dleku pqacdh; {ks= esa j[kk x;k gSA bl ij dk;Z djus okyk cyk?kw.kZ fuHkZj djrk gS &

¼v½ pqacdh; {ks= ¼c½ ywi dk {ks=Qy ¼l½  fo|qr /kkjk ¼n½ ;s lHkh

A current carrying loop is placed in a uniform magnetic field. The torque acting on it depends upon     [½]

(a) Magnetic field (b) Area of the loop (c) Current (d) All of these

(vii) ;fn ,d a.c. Js.kh ifjiFk esa 16  çfrjks/k vkSj 12  izfr?kkr mifLFkr gSA rc ifjiFk dh çfrck/kk gksxh &

¼v½ 28 ¼c½ 5 ¼l½ 20 ¼n½ 14 2

 If a 16  resistance and 12  reactance are present in an a.c. series circuit, then the impedance of

the circuit will be -                  [½]

(a) 28 (b) 5 (c) 20 (d) 14 2

(viii) tc ,d la/kkfj= dks vkosf'kr fd;k tk jgk gS] rks ¼I
c
= pkyu /kkjk] I

d
¾foLFkkiu /kkjk½

¼v½ l
c 
= 0, l

d
  0 ¼c½ l

c
 0, l

d
  0 ¼l½ leku fn'kk esa l

c
 = l

d
¼n½ foifjr fn'kk esa l

c
= l

d

When a capacitor is being charged, then (I
c
= conduction current, I

d
= displacement current) [½]

(a) l
c 
= 0, l

d
  0 (b) l

c
 0, l

d
  0 (c) l

c
 = l

d
 in same direction (d) l

c
= l

d  
in opposite direction

(ix) ghjs dh ped fdlds dkj.k gksrh gS\

¼v½ çdk'k dk ijkorZu ¼c½ çdk'k dk viorZu ¼l½ çdk'k dk iw.kZ vkarfjd ijkorZu ¼n½ nksuksa ¼v½ vkSj ¼c½

The brilliance of diamond is due to - [½]

(a) Reflection of light (b) Refraction of light (c) Total internal reflection of light (d) Both (a) & (b)

(x) NksVs dks.k okys fçTe ds fy,] ¼ftldk viorZu dks.k ¼A½] 5° ls de gS½] fçTe ds inkFkZ ds viorZukad ¼ ½ vkSj fopyu dks.k ds

chp lgh laca/k gS

¼v½  = A(µ-1) ¼c½  = µA ¼l½  = A(µ+1) ¼n½  = A(µ² -1)

For small angled prism, (whose refracting angle (A) is less than 5°), the correct relation between

refractive index (µ) of material of prism and angle of deviation is       [½]

(a)  = A(µ-1) (b)  = µA (c)  = A(µ+1) (d)  = A(µ² -1)



(xi) 4
0
 vkSj 9

0
 rhozrk okys nks lzksr ek/;e esa ,d fcanq ij O;frdj.k djrs gSaA U;wure rhozrk gksxh

¼v½ 5
0

¼c½ 4
0

¼l½ 2
0

¼n½ 1
0

Two sources with intensities 4
0
 and 9

0
 interference at a point in medium. The minimum intensity

would be - [½]

(a) 5
0

(b) 4
0

(c) 2
0

(d) 1
0

(xii) ,d bysDVª‚u ds fy, Mh&cz‚xyh rjax nS/kZ~; cjkcj gS ¼tgk¡] V {kerk gS½

¼v½ 
12.27

m
V

¼c½ 
12.27

mm
V

¼l½ 
12.27

cm
V

¼n½ 
12.27

A
V

De-broglie wavelength for an electron is equal to (where, V is the potential) [½]

(a) 
12.27

m
V

(b)
12.27

mm
V

(c) 
12.27

cm
V

(d) 
12.27

A
V

(xiii) lhftlr /kkrq ds fy, fujks/kh foHko dk eku 0-34 oksYV gks] rks mPpre xfrt ÅtkZ dk eku gksxk &

¼v½ 0.34eV ¼c½ 3.4eV ¼l½ 0.34V ¼n½ 0.34V

The cut off voltage of cesium metal is 0.34V, then the maximum kinetic energy is - [½]

(a) 0.34eV (b) 3.4eV (c) 0.34V (d) 0.34V

(xiv) gkbMªkstu ijek.kq ds vUrjre bysDVª‚u & d{kk dh f=T;k 5.3 x 10-11 eh- gSa] rks f}rh; d{kk dh f=T;k gksxh -

¼v½10.6x10-11 eh- ¼c½ 2.12x10-11  eh- ¼l½ 2.12 × 10-10 eh- ¼n½ 2.65x10-11 eh-

The radius of the innermost electron orbit of a hydrogen atom is  5.3 x 10-11 m, then the radius of the

second orbitis- [½]

(a) 10.6x10-11m (b) 2.12x10-11 m (c) 2.12 × 10-10m (d) 2.65x10-11m

(xv) gkbMªkstu ijek.kq ds fy,] nth Lrj dh ÅtkZ nh xbZ gS

¼v½
13.6

n
E eV

n
¼c½ 

13.6
n

E eV
n


 ¼l½ 

2

13.6
n

E eV
n

 ¼n½ 
2

13.6
n

E eV
n

For hydrogen atom, the energy of nth level is given by - [½]

(a) 
13.6

n
E eV

n
(b) 

13.6
n

E eV
n


 (c) 

2

13.6
n

E eV
n

 (d) 2

13.6
n

E eV
n

(xvi) ;fn 80 dh ukfHkdh; f=T;k 2.4  QehZ gS] rks 27Al dh f=T;k gksxh &

¼v½ 6-0 QehZ ¼c½ 5-6 QehZ ¼l½ 3-6 QehZ ¼n½ 3-0 QehZ

If the nuclear radius of 80 is  2.4 fermi, then radius of 27Al would be [½]

(a) 6.0 fermi (b) 5.6 fermi (c) 3.6 fermi (d 3.0 fermi

(xvii) fuEu esa ls nkÙkk v'kqf} gSa &

¼v½ Al ¼c½ AS ¼l½ B ¼n½ In

The donor impurity in the following is - [½]

(a) Al (b) AS (c) B (d) In



(xviii) 'kq) v)Zpkyd dks dgk tkrk gS [½]

¼v½ cká v)Zpkyd ¼c½ uSt v)Zpkyd

¼l½ n&çdkj v)Zpkyd ¼n½ p&çdkj v)Zpkyd

Pure semiconductor is known as

(a) Extrinsic semiconductor (b) Intrinsic semiconductor

(c) n-type semiconductor (d) p-type semiconductor

02. Fill in the blanks :

(i) fo|qr foHko ,d----------------------HkkSfrd jkf'k gSA

Electric potential is a_________physical quantity.  [½]

(ii) pkydrk vkSj /kkjk ?kuRo ds chp laca/k-----------------------------------gSA

The relation between conductivity and current density  is____________.   [½]

(iii) pqacdh; {ks= dh bdkbZ----------------------------gSA

The unit of magnetic field is_________.  [½]

(iv)
L

R
 dk foeh; lw=----------------------------gS

The dimensional formula of  
L

R
 is_________.  [½]

(v) 'kq) çsjdRo o 'kq) la/kkfj= dk 'kfDr xq.kkad---------------------gSA

Power factor of pure inductor and pure capacitor is____________.  [½]

(vi) fuokZr esa fo|qr pqEcdh; rjaxksa dh pky---------------------gSA

The speed of electromagnetic waves in vacuum is____________.   [½]

(vii) çdk'k fdj.k lh/kh js[kk esa xeu djrh gqb çrhr gksrh gS] D;ksafd bldh rjaxnS/;Z---------------------gksrh gS

The light ray seem to move in straight line because it's wavelength is___________.   [½]

(viii) Mh&czksxyh ifjdYiuk ds vuqlkj inkFkZ dk rjax nS/;Z dk lw=---------------------------gSA

According to De-Broglie hypothesis the formula of wavelength of matter is____________.   [½]

(ii) jnjQksMZ ds e‚My us ijek.kq ds-----------------------------LisDVªe dh O;k[;k ugha dhA

Rutherford's model did not explain_________spectrum of atom.  [½]

(x) 1u=......................Mev. ds lerqY; ÅtkZ gSA

The equivalent energy of 1u=____________Mev.  [½]

03.

Gives answers following questions in one line :

(i) ì"Bh; vkos'k ?kuRo dks ifjHkkf"kr dhft,A

Define Surface charge density. [1]



(ii) vkosf'kr la/kkfj= ij dqy vkos'k D;k gksrk gS?

What is the net electric charge on the charged capacitor?  [1]

(iii) fdjpkWQ ds lfU/k fu;e dk xf.krh; :i fyf[k,A

Write the mathematical form of kirchoff's junction law.  [1]

(iv) pqEcdRo ds fy, xkml fu;e fyf[k,A

Write Gauss's law for magnetism.   [1]

(v) LC dk ek=d D;k gS?

What is unit of LC ?   [1]

(vi) fdl niZ.k dh vko/kZu {kerk m<1 gksrh gSA

Which mirror has magnification m<1.  [1]

(viii) fo/kqr pqEcdh; ÅtkZ ds DaokVk dks dgk tkrk gSaA

What do we call quanta of electromagnetic energy.  [1]

(viii) gkbMkstu dh ykbeu Js.kh fo|qr pqEcdh; LiSDVªe ds fdl Hkkx esa izkIr gksrk gS?

Lyman series of hydrogen lies in which part of electromagnatic spectrum? [1]

(ix) ijek.kq nzO;eku ek=d (u) dks ifjHkf"kr dhft,A

Define atomic mass unit (u).  [1]

(x) v}Zrjax fn"Vdkjh dk fp= cukb,A
Draw a diagram of a Half Wave Rectifier. [1]
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Short types questions :

4.

(m
e
=9.0x10-31  e=1.6x10-19 )

An electron is moving around an infinite linear charge in circular path of diameter 0.30m. If linear

charge density is 10-6 c/m, then calculate the speed of an electron. (m
e
=9.0x10-31 kg, e=1.6x10-19)

5. A o B ds e/; rqY; /kkfjrk Kkr dhft,A

Calculate the equivalent capacitance between A and B.      [1½]

4 F 4 F

2 F

4 F



6. fo|qr pqEcdh; izsj.k ds fy, ysUt dk fu;e nhft,A ysUt ds bl fu;e ls ÅtkZ laj{k.k fu;e dh ikyuk fdl izdkj gksrh gSA Li"V

dhft,A

Give Lenz's law of electromagnetic induction.How is the law of conservation of energy following by

lenz's law? Explain. [1½]

7 eqDr vkdk'k ,d fcUnq ij fo|qr {ks= E


 dk ifj.kke 300 V/m gSaA bl ij pqEcdh; {ks= B


 dk ifjek.k Kkr dhft,A izdk'k dk

osx 83 10 /m s´  gSaA

The magnitude of electric fields E


 at a point in free space is 300 V/m. Find the magnitude of magnetic

field B


at this point. Velocity of light is 83 10 /m s´ . [1½]

8. ,d nwjn'khZ dh vko/kZu {kerk 8 gSaA tc bldk vfHkn'kZd rFkk vfHkus= ysal lekUrj izdk'k fdj.kksa ds fy, 18cm nwjh ij O;ofLFkr

fd;s tkrs gSA rc blds nksuksa ysalks dh Qksdl nwjh Kkr dhft,A

Magnifying Power of a telescope is 8. When it is adjusted for parallel rays, the distance between

eyepiece and objective lens is 18cm. Determine the focal length of both the lenses.  [1½]

9. gkbZxsUl ds rjax fl)kar ls viorZu ds LuSy fu;e dh LFkkiuk dhft,A vko';d fp= Hkh cukb,A

 Using Huygens wave theory derive Snell's law for refraction of light and also draw ray diagram.        [1½]

10. 1.2 cm. Determine the wavelength of light used in the experiment.  [1½]

;ax ds f}f>jh ç;ksx esa f>jh;ks ds chp nwjh 0-28 mm gS rFkk inkZ 1-4 m dh nwjh ij j[kk x;k gSA dsUæh; nhIr fQUt ,oa prqFkZ

nhIr fÝUt ds chp dh iwjh 1-20 cm ekih x;h gSA ç;ksx esa mi;ksx fd;s x;s çdk'k dk rjaxnS/;Z Kkr dhft,A

In a Young's double slit experiment the slit are separated by 0.28 mm and the screen is placed 1.4 meter

away. The distance between the Central bright fringe and the fourth bright fringe is measured to be

11. gkMªkstu ijek.kq ds fy, cksj ds dksbZ nks vfHkx`ghrk,a fyf[k,A

Write any two postulates of Bohr for hydrogen atom.     [1½]

12. ukfHkd 27

13X  vkSj 
52

A
X  dh f=T;kvksa dk vuqikr 3:5 gSaA ukfHkd X es U;wVªkWu dh la[;k dk eku fyf[k,A

The ratio of radii of nuclei 27

13 X  and 
52

A
X  is 3:5 . Write the number of neutrons in nucleus X.   [1½]

13. P-N lfU/k Mk;ksM ds fy, fuEu dks Li"V dhft,A

(i) nsgyh oksYVrk (ii)  Hkatu oksYVrk

Explain the following in brief for P-N Junction diode.

(i) Threshold or cut in voltage (ii) Breakdown voltage

[Section - C]

14.
1 2

r
1

r
2

(i) Two cells of emfs 
1
 and 

2
 are connected in series. Their internal resistances are r

1
 and r

2

respectively. Compute the equivalent emf and equivalent internal resistance.   [1½+1½=3]

(ii) 00c X  3

0.4 x 10-² c-1



The resistance of a conductor is  X   at 00c temp. Find the temperature at which the resistance of

conductor becomes 3 . The temp. coefficient of resistance for conductor is  0.4 x 10-² c-1  which is constant?

 OR

(i) 

Write kirchoff's first rule (law of junction)

(ii) 

Drawing a circuit diagram of wheatstone bridge. derive condition for zero deflection in the bridge.

  [1½+1½=3]

15. ,sfEi;j fu;e }kjk fdlh vuUr yEckbZ ds /kkjkokgh rkj ds dkj.k mRiUu pqEcdh; {ks+= dk O;atd izkIr dhft,A vko”;d fp=

cukb,A

Find the value of magnetic field due to infinite current carrying wire by using Ampere law.

Draw necessary diagram. [2+1=3]

OR 

,d leku pqEcdh; {ks+= es fLFkr vk;rkdkj /kkjkokgh pkyd ij dk;Zjr cy vk?kw.kZ dk O;atd izkIr dhft,A

vko”;d fp= cukb,A

Obtain an expression for torque acting on a rectangular current carrying coil kept in a uniform

magnetic field. Draw necessary diagram. [2+1=3]

16. (i) çdk'k fo|qr çHkko esa fujks/kh foHko dks ifjHkkf"kr dhft,

Define stopping potential of photo electric effect.

(ii) leku vkòfÙk lkSj fHkUu&fHkUu rhozrkvksa ds fy, çdk'k fo|qr /kkjk rFkk laxzkgd IysV foHko ds e/; nks v‚ifrr fofdj.kksa ds fy, xz‚Q

[khfp,A

Plot a graph of variation of Photoelectric current with collector plate potential for two incident

radiations of same frequency and different intensities.

(iii) 

The stopping potential in an experiment of photo electric effect is 1.5V. What is the maximum kinetic

energy of the emitted photo electrons?   [1+1+1=3]

OR 

(i)   çdk'k fo|qr izHkko ds dk;ZQyu dks ifjHkkf"kr dhft,A

Define work function of Photo electric effect.

(ii)  çdk'k fo|qr çHkko ds fy, fujks/kh foHko (V
o
) vkSj vkòfÙk ( ) ds e/; vkys[k [khfp,aA

Plot a graph between stopping potential (V
o
) and frequency  ( )  for photo electric effect.

(iii)

 An electron, an alpha particle and a proton have same kinetic energies. Which one of these

       particles has largest de Broglie wavelength ? [1+1+1=3]



                [Section - D]

17. (a)  'kq) çsjdRo çR;korhZ /kkjk ifjiFk ds fy, fuEu dh LFkkiuk dhft,A

(i)  /kkjk lehdj.k (ii) ifjiFk dk çfr?kkr

bl ifjiFk dk QStj vkys[k [khfp,aA

Obtain expression for followings in a pure inductive alternating current circuit -

(i) Current equation (ii) Reactance of circuit

Draw phasor curve for this circuit.

(b) ,d 'kq) çsjdRo 20mH dks 220V ds lzksr ls la;ksftr fd;k x;k gSA lksr dh vko`fÙk 50 HZ gks] rks çsjf.kd çfr?kkr dk eku

Kkr dhft, A

A Pure inductor of 20mH is connected to a source of 220V. Find the inductive reactance if the frequency

of the source is 50 HZ. [3+1=4]

OR 

(i)     VªkalQ‚eZj dk fl)kUr fyf[k,A ,d VªkalQ‚eZj dh dq.Mfy;ksa ds fy, ?ksjks dh la[;k o oksYVrk ds e/; lEcU/k LFkkfir dhft,A

blds fy, VªkalQ‚eZj dh dk;Z ç.kkyh dh O;k[;k dhft,A vko';d fp= cukb,A

Write the principle of transformer. Explain the working of transformer in brief and establish a relation

   between number of turns and voltages in the coils of transformer. Draw necessary diagram.

 (ii)     ,d izR;korhZ ifjiFk esa vkjksfir oksYVrk 220 oksYV gSA ;fn çfrjks/k 8  rFkk rFkk 6
L C

X X  gSa rks ifjiFk dh

çfrck/kk Kkr dhft, A

 In an alternating circuit applied voltage is 220V. If 8 , 6
L C

R X X  then find the value of

       impedance of circuit. [3+1=4]

18. fçTe }kjk viorZu dks Li’V dhft,A fdlh irys fizTe ds fy, U;wure fopyu dks.k] viorZukad rFkk fçTe dks.k ds e/; laca/k

LFkkfir dhft,A

Explain refraction from a prism. obtain relation between minimum deflection angle of thin Prism,

refractive index of the material and Prism angle.   [1+3=4]

OR 

la;qä lw{en'khZ dk vFkZ D;k gSaA ,d lk/kkj.k O;oLFkk ds fy, la;qä lw{en'khZ dk ukekafdr fp= cukb,A bldh vko/kZu {kerk dk O;atd

LFkkfir dhft,A

What is meant by compound microscope? Draw a labelled ray diagram showing the formation of image by

a compound microscope in normal adjustment. Derive the expression for its magnifying Power.        [1+3=4]


