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GENERAL INSTRUCTIONS TO THE EXAMINEES :

1) narjmWu gd©àW_ AnZo àíZ nÌ na Zm_m§H$ A{Zdm ©̀V… {bI|&

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

2) g^rg^rg^rg^rg^r àíZ H$aZo A{Zdm ©̀ h¢&

All the questions are compulsory.

3) g^r àíZm| H$m CÎma Xr JB© CÎma-nwpñVH$m _| hr {bI|&

Write the answer to all questions in the given answer-book only.
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4) {OZ àíZmo§ _| AmÝV[aH$ IÊS> h¡§, CZ g^r Ho$ CÎma EH$ gmW hr {bI|&

For questions having more than one part, the answers to those parts are to be
written together in continuity.

5) àíZ nÌ Ho$ {hÝXr d A§J«oOr ê$nmÝVa _o| {H$gr àH$ma H$s Ìw{Q> / AÝVa / {damoYm^mg hmoZo na {hÝXr ^mfm
Ho$ àíZ H$mo hr ghr _mZ|&

If there is any error/difference/contradiction in Hindi & English versions of
the question paper, the question of Hindi version should be treated valid.

6) àíZ H$m CÎma {bIZo go nyd© àíZ H$m H«$‘m§H$ Adí¶ {bI|&

Write down the serial number of the question before attempting it.

7) àíZ H«$‘m§H$ 14, 15, 16, 17 d 18 ‘| AmÝV[aH$ {dH$ën h¢&

There are internal choices in Question Nos. 14, 15, 16, 17 & 18.
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IÊS> - A
SECTION - A

1) ~hþ{dH$ënr àíZ (i go xviii) :  {ZåZ àíZm| H$m ghr {dH$ën H$m M¶Z H$a Xr JB© CÎma nwpñVH$m ‘| {b{IE&

Choose the correct answer from multiple choice questions (i to xviii) and write in
given answer book.

i) Xmo q~Xþ Amdoe q1 = +3 × 10–6C Ed§ q2 = –3 × 10–6C nañna 25cm Xÿar na {H$gr {ZH$m¶ ‘|
pñWV h¡& {ZH$m¶ H$m Hw$b Amdoe hmoJm - [½]

A) 6 × 10–6 C ~) 6 × 10–12 C

g) 3 × 10–12 C X) eyÝ¶

Two point charge q1 = +3 × 10–6C and q2 = –3 × 10–6C are located at a
distance apart 25cm in a system. The total charge of the system will be -
A) 6 × 10–6 C B) 6 × 10–12 C
C) 3 × 10–12 C D) Zero

ii) d¡ÚwV {ÛY«wd Ho$ Ho$ÝÐ go g‘mZ Xÿ[a¶m| na Ajr¶ d {dfwdVr¶ Vb Ho$ {~ÝXþAm| na {dÚwV joÌ H$s Vrd«VmAm|
H$m AZwnmV hmoVm h¡ - [½]

A) 2 : 1 ~) 1 : 1

g) 1 : 3 X) 1 : 2

The ratio of intensities of electric field at axis and equatorial plane points at
equal distances from the centre of the electric dipole is -
A) 2 : 1 B) 1 : 1
C) 1 : 3 D) 1 : 2

iii) {H$gr q~Xþ Amdoe Ho$ H$maU g‘{d^d n¥ð> H$s AmH¥${V hmoVr h¡ - [½]
A) nadb¶mH$ma ~) ~obZmH$ma

g) JmobmH$ma X) XrK©d¥ÎmmH$ma

The shape of equipotential surface due to a point charge is -
A) parabolic B) Cylindrical
C) Spherical D) Elliptical

[ Turn Over
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iv) à{VamoYH$Vm () Ho$ ì¶wËH«$‘ H$mo H$hVo h¡ - [½]

A) Ymam KZËd ~) J{VerbVm

g) à{VamoY X) MmbH$Vm ()

The reciprocal of resistivity () is called -

A) current density B) mobility

C) resistance D) conductivity ()

v) 0.10m {ÌÁ¶m H$s d¥ÎmmH$ma Hw§$S>br ‘| ’o$am| H$s g§»¶m 100 h¡& ¶{X Bg‘| àdm{hV {dÚwV Ymam 1A hmo Vmo
Hw§$S>br Ho$ Ho$ÝÐ na Mw§~H$s¶ joÌ H$m ‘mZ hmoJm - [½]

A) 412 56 10 T  ~) 46 28 10 T 

g) 43 14 10 T  X) 41 57 10 T 

The number of turns in a circular coil of radius 0.10m is 100. If the electric
current flowing in it is 1A, then the value of magnetic field at the centre of coil
will be -

A) 412 56 10 T  B) 46 28 10 T 

C) 43 14 10 T  D) 41 57 10 T 

vi) A{VMmbH$ nyU©V… àX{e©V H$aVo h¡ - [½]

A) AZwMw§~H$Ëd ~) à{VMw§~H$Ëd

g) bm¡h Mw§~H$Ëd X) à~b bm¡h Mw§~H$Ëd

Superconductor exhibit perfect is -

A) paramagnetism B) diamagnetism

C) ferromagnetism D) Strong ferromagnetism
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vii) {dÚwV Mw§~H$s¶ àoaU ‘| ào[aV {dÚwV dmhH$ ~b H$s {Xem H$m ~moY hmoVm h¡ - [½]

A) b|O Ho$ {Z¶‘ go ~) JmCg {Z¶‘ go

g) ~m¶mo gmdQ>© {Z¶‘ go X) Hy$bm°‘ {Z¶‘ go

In electromagnetic induction, the direction of induced emf is known by -

A) Len’s law B) Gauss’s law

C) Biot - Savart law D) Coulomb’s law

viii) àË¶mdVu Ymam O{ZÌ n[ad{V©V H$aVm h¡ - [½]

A) {dÚwV D$Om© H$mo ¶m§{ÌH$ D$Om© ‘|

~) amgm¶{ZH$ D$Om© H$mo {dÚwV D$Om© ‘|

g) ¶m§{ÌH$ D$Om© H$mo amgm¶{ZH$ D$Om© ‘|

X) ¶m§{ÌH$ D$Om© H$mo {dÚwV D$Om© ‘|

AC generator converts -

A) electrical energy into mechanical energy

B) chemical energy into electrical energy

C) mechanical energy into chemical energy

D) mechanical energy into electrical energy

ix) ¶{X d¡ÚwV AZwZmX H$s AdñWm ‘| g§Ym[aÌr¶ à{VKmV H$m ‘mZ 120 hmo Vmo àoaH$s¶ à{VKmV H$m ‘mZ
hmoJm - [½]

A) 60  ~) 100 

g) 120  X) 240 

In the electrical resonance condition the value of capacitive reactance is
120 , then the value of inductive reactance would be -

A) 60  B) 100 

C) 120  D) 240 

[ Turn Over
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x) dmVmdaU ‘| AmoOmoZ naV Ûmam Ademo{fV hmoZo dmbr {dÚwV Mw§~H$s¶ Va§J h¡ - [½]
A) gyú‘ Va§J ~) nam~¢JZr Va§J

g) ao{S>¶mo Va§J X) Adaº$ Va§J

The electromagnetic wave absorbed by ozone layer in atmosphere is -
A) micro wave B) ultraviolet wave
C) radio wave D) infrared wave

xi) ¶{X dm¶w Ho$ gmnoj Ob H$m AndV©Zm§H$ 
4
3  hmo Vmo Ob Ho$ gmnoj dm¶w H$m AndV©Zm§H$ hmoJm - [½]

A)
3
4

~)
4
3

g) 1 X) 

If refractive index of water relative to air is 
4
3 , then refractive index of air

relative to water will be -

A)
3
4

B)
4
3

C) 1 D) 

xii) H$bm§Va 5Ho$ Vwë¶ nWm§§Va hmoVm h¡ - [½]

A)
2


~)
3
2


g)
5
2


X) 

The path difference corresponding to phase difference 5 is -

A)
2


B)
3
2


C)
5
2


D) 
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xiii) ¶{X {H$gr Bbo³Q´>m°Z H$mo 1V {d^dmÝVa Ûmam Ëd[aV {H$¶m OmVm h¡, Vmo àmá D$Om© H$m ‘mZ hmoJm - [½]

A) 1 J ~) 191 6 10 J 

g) 107 J X) 196 63 10 J 

If an electron is accelerated through a potential difference of 1V, then the
value of energy gained will be -

A) 1 J B) 191 6 10 J 

C) 107 J D) 196 63 10 J 

xiv) g§KÅ> àmMb Ho$ Ý¶yZV‘ ‘mZ Ho$ {bE Eoë’$m-H$U Ho$ àH$sU©Z H$moU H$m ‘mZ hmoVm h¡ - [½]

A) 0º ~) 90º

g) 120º X) 180º

The value of scattering angle of alpha particle for minimum value of impact
parameter is -

A) 0º B) 90º

C) 120º D) 180º

xv) hmBS´>moOZ na‘mUw ‘|, ¶{X àW‘ H$jm H$s {ÌÁ¶m ‘a0’ hmo Vmo Vrgar H$jm H$s {ÌÁ¶m hmoJr - [½]

A) 3a0 ~) 0

3
a

g) 0

9
a

X) 9a0

In hydrogen atom, if the radius of first orbit is ‘a0’ then the radius of third
orbit will be -

A) 3a0 B) 0

3
a

C) 0

9
a

D) 9a0

[ Turn Over
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xvi) Xmo Zm{^H$m| H$s {ÌÁ¶mAm| H$m AZwnmV 1 : 2 h¡& BZH$s Ðì¶‘mZ g§»¶mAm| H$m AZwnmV hmoJm - [½]

A) 1 : 1 ~) 1 : 2

g) 1 : 8 X) 1 : 4

The ratio of the radii of two nuclei is 1 : 2. The ratio of their mass numbers
will be -

A) 1 : 1 B) 1 : 2

C) 1 : 8 D) 1 : 4

xvii) {ZåZ ‘| go VmpËdH$ AY©MmbH$ h¡ - [½]

A) nm°brEo{ZbrZ ~) nm°brnmBamob

g) GaAs X) Si

Among these elemental semiconductor is -

A) Polyaniline B) Polypyrrole

C) GaAs D) Si

xviii)¶{X AY©Va§J {Xï>H$mar ‘| {ZJ©V g§Ho$V H$s Amd¥{Îm ‘’ hmo Vmo {Zdoer g§Ho$V H$s Amd¥{Îm hmoJr - [½]

A)  ~) 2

g)
2


X) 4

If frequency of output signal in half wave rectifier is ‘’, then frequency of
input signal will be -

A)  B) 2

C)
2


D) 4
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2) [a³V ñWmZm| H$s ny{V© H$s{OE … (i go x)

Fill in the blanks : (i to x)

i) 1C Ho$ Xmo q~Xþ Amdoe dm¶w ‘| nañna 1m Xÿa pñWV h¡& Amdoem| Ho$ ‘Ü¶ H$m¶©aV² à{VH$f©U d¡ÚwV ~b H$m
‘mZ ................. N hmoJm& [½]

Two point charge of 1C are located at a distance 1m from each other in air.
The value of the electric force of repulsion acting between charges will
be _________N.

ii) {H$gr ~¡Q>ar H$m {dÚwV dmhH$ ~b 6V VWm Am§V[aH$ à{VamoY 0.3 h¡& ~¡Q>ar go àmá A{YH$V‘ {dÚwV
Ymam H$m ‘mZ .................. A hmoJm& [½]

The electromotive force of a battery is 6V and internal resistance is 0.3. The
value of maximum electric energy drawn from the battery will be _______ A.

iii) Eo‘rQ>a ‘| BH$mB© Ymam go àmá {djon H$mo ................. H$hVo h¡& [½]

The deflection obtained from unit current in an ammeter is called ________.

iv) ¶{X {H$gr nXmW© H$s Mw§~H$s¶ àd¥{Îm ~hþV Cƒ Ed§ YZmË‘H$ hmo Vmo nXmW© .............. Mw§~H$s¶ hmoVm h¡&
[½]

If the magnetic susceptibility of a substance is very high and positive, then
substance is _____ magnetic.

v) ào[aV {dÚwV dmhH$ ~b H$m n[a‘mU ................. ‘| g‘¶ Ho$ gmW hmoZo dmbo n[adV©Z H$s Xa Ho$
~am~a hmoVm h¡& [½]

The magnitude of the induced emf is equal to the time rate of change of ______.

[ Turn Over
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vi) àË¶mdVu Ymam n[anW ‘| Ymam H$m dJ© ‘mÜ¶ ‘yb ‘mZ 2  A h¡& BgH$m {eIa ‘mZ .................. A

hmoJm& [½]

In an AC circuit the root mean square current is 2  A. Its peak value

is _______ A.

vii) g§nmofr ì¶{VH$aU ‘| n[aUm‘r Vrd«Vm (I), àË¶oH$ òmoV H$s n¥WH$ Vrd«Vm (Io) go ................ JwZr
hmoVr h¡& [½]

In constructive interference the resultant intensity (I) is _______ times the intensity
produced by each one of the individual source.

viii) {H$gr YmVw H$m H$m¶©’$bZ 196 63 10 J   h¡& BgH$s Xohbr Amd¥{Îm H$m ‘mZ ............... Hz hmoJm&

[½]

The work function of a metal is 196 63 10 J  . The value of the threshold
frequency for it, will be _________ Hz.

ix) JmBJa-‘mg©S>Z àH$sU©Z à¶moJ ‘| à¶wº$ -H$Um| H$s D$Om© ............... Mev hmoVr h¡& [½]

The energy of the alpha particles used in Geiger - Marsden Scattering
experiment is _______ Mev.

x) n-àH$ma Ho$ AY©MmbH$ ‘| ~hþg§»¶H$ Amdoe dmhH$ .................. hmoVo h¢& [½]

The majority charge carrier in n-type semiconductor is __________.

3) {ZåZ àíZm| Ho$ CÎma EH$ go Xmo n§{º$ ‘| Xr{OE …

Give the answer of the following questions in one to two lines:

i) Xmo d¡ÚwV joÌ aoImE± H$^r ^r EH$-Xÿgao H$m à{VÀN>oXZ ³¶m| Zhr H$aVr h¢? [1]

Why two electric field lines never cross each other?

ii) namd¡ÚwV gm‘Ï¶© H$mo n[a^m{fV H$s{OE& [1]

Define dielectric strength.
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iii) {H$gr nXmW© Ho$ Mw§~H$Z (M), Mw§~H$s¶ Vrd«Vm (H) Ed§ Mw§~H$s¶ joÌ (B) Ho$ ‘Ü¶ g§~§Y {b{IE&[1]

Write the relation among magnetisation (M), magnetic intensity (H) and magnetic
field (B) of a substance.

iv) {H$gr ~mø Mw§~H$s¶ joÌ ‘| pñWV AZwMw§~H$s¶ nXmW© Ho$ {bE Mw§~H$s¶ joÌ aoImE± {M{ÌV H$s{OE&[1]

Draw magnetic field lines when a paramagnetic substance placed in an external
magnetic field.

v) ñd-àoaU {H$go H$hVo h¢? [1]

What is self - induction?

vi) g§¶wº$ gyú‘Xeu H$s AmdY©Z j‘Vm 100 h¡& ¶{X A{^Ñí¶H$ H$m AmdY©Z 5 hmo Vmo Zo{ÌH$m H$m AmdY©Z
kmV H$s{OE& [1]

The magnifying power of a compound microscope is 100. If the magnification
of objective is 5, then find the magnification of eyepiece.

vii) Va§Jmo§ Ho$ AÜ¶mamonU H$m {gÕm§V {b{IE& [1]

Write the principle of superposition of waves.

viii) ~moa Ho$ na‘mUw ‘m°S>b H$s {ÛVr¶ A{^J¥hrV {b{IE& [1]

Write the second postulate of Bohr’s atomic model.

ix) 16
8 O  H$s ~§YZ D$Om© 128 Mev h¡& BgH$s à{V Ý¶yp³b¶m±Z ~§YZ D$Om© H$m ‘mZ kmV H$s{OE& [1]

The binding energy of 16
8 O  is 128 Mev. Determine the value of binding energy

per nucleons of it.

x) p-àH$ma Ho$ AY©MmbH$ H$m D$Om© ~¡ÊS> AmaoI ~ZmBE& [1]

Draw energy band diagram of p-type semiconductor.

[ Turn Over
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IÊS - ~
SECTION - B

4) JmCg {Z¶‘ Ûmam EH$g‘mZ Amdo{eV nVbo Jmobr¶ Imob Ho$ ~mha {H$gr q~Xþ na {dÚwV joÌ H$m gyÌ àmá
H$s{OE& [1½]
Obtain the formula of electric field at any point outside due to uniformly charged
thin spherical shell by Gauss’s law.

5) 5c Ed§ –3c Ho$ Xmo q~Xþ Amdoe nañna 16cm Xÿar na pñWV h¢& BZ XmoZm| Amdoemo H$mo {‘bmZo dmbr aoIm Ho$
{H$g q~Xþ na d¡ÚwV {d^d eyÝ¶ h¡? (AZ§V na d¡ÚwV {d^d eyÝ¶ br{OE) [1½]
Two point charges 5c and –3c are located 16cm apart. At what point on the line
joining the two charges is the electric potential zero? (Take electric potential at
infinity to be zero)

6) {H$gr n[anW ‘| 0.1 sec ‘§o Ymam 5A go eyÝ¶ VH$ {JaVr h¡& ¶{X n[anW H$m ñd àoaH$Ëd 2H hmo Vmo Am¡gV
ào[aV {dÚwV dmhH$ ~b kmV H$s{OE& [1½]
Current in a circuit falls 5A to zero in 0.1 sec. If self inductance of the circuit is 2H,
then find the value of average induced emf.

7) {dÚwV Mw§~H$s¶ ñno³Q´>‘ {H$go H$hVo h¡? EH$ aoIr¶ Yw«{dV {dÚwV Mw§~H$s¶ Va§J H$m g§MaU {MÌ ~ZmBE&[1½]
What is electromagnetic spectrum? Draw propagation diagram of a linearly polarised
electromagnetic waves.

8) nyU© Am§V[aH$ namdV©Z H$mo n[a^m{fV H$s{OE& Bg na AmYm[aV H$moB© EH$ KQ>Zm H$m Zm‘ {b{IE& [1½]
Define total internal reflection. Write the name of any one phenomenon based on it.

9) hmBJ§og Ho$ Va§J {gÕm§V go àH$me Ho$ namdV©Z {Z¶‘m| H$mo g‘PmBE& [1½]
Explain the laws of reflection of light from Huygen’s wave theory.

10) àH$me Ho$ Yw«dU H$mo n[a^m{fV H$s{OE& ‘obg Ho$ {Z¶‘ H$m gyÌ {b{IE& [1½]
Define polarisation of light. Write the formula of Malus law.

11) ~moa ‘m°S>b H$s Xmo gr‘mE± {b{IE& [1½]
Write two limitations of Bohr’s model.
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12) n[a^m{fV H$s{OE … [1½]

A) g‘ñWm{ZH$

~) ao{S>¶mo Ep³Q>dVm

Define :

a) isotopes

b) radioactivity

13) p-n g§{Y S>m¶moS> Ho$ níM{X{eH$ ~m¶g ‘| V-I A{^bmj{UH$ dH«$ ~ZmBE& àm¶mo{JH$ ì¶dñWm H$m n[anW
{MÌ ^r ~ZmBE& [1½]

Draw V-I characteristic curve in reverse bias of p-n junction diode. Also draw
circuit diagram of experimental arrangement.

IÊS> - g

SECTION - C

14) A) Ymam KZËd H$mo n[a^m{fV H$s{OE&

~) Andmh doJ (d) Ed§ {dÚwV Ymam (I) Ho$ ‘Ü¶ g§~§Y ñWm{nV H$s{OE& [1+2=3]

a) Define current density.

b) Establish relation between drift velocity (d) and electric current (I).

AWdm/OR

A) {H$aImo’$ H$m byn {Z¶‘ {b{IE&

~) Andmh doJ Ho$ AmYma na Amo‘ Ho$ {Z¶‘ H$m g‘rH$aU J E 
 

 àmá H$s{OE&
(Ohm± g§Ho$Vm| Ho$ gm‘mÝ¶ AW© h¢&) [1+2=3]

a) Write Kirchhoff’s loop rule.

b) Obtain the equation J E 
 

 of Ohm’s law on the basis of drift velocity.
(where symbols carry their usual meaning)

[ Turn Over
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15) Eopån¶a Ho$ n[anWr¶ {Z¶‘ go {H$gr b§~r Ymamdmhr n[aZm{bH$m Ho$ Aj na Mw§~H$s¶ joÌ H$m ì¶§OH$ àmá
H$s{OE& Amdí¶H$ {MÌ ~ZmBE& [2+1=3]

Obtain an expression for magnetic field on the axis of a long current carrying
solenoid from Ampere’s circuital law. Draw necessary diagram.

AWdm/OR

EH$g‘mZ Mw§~H$s¶ joÌ ‘| pñWV {H$gr Ymamdmhr Am¶VmH$ma nme na H$m¶©aV² ~bmKyU© H$m gyÌ ì¶wËnÞ H$s{OE&
Amdí¶H$ {MÌ ~ZmBE& [2+1=3]

Derive a formula for the torque acting on a current carrying rectangular loop in a
uniform magnetic field. Draw necessary diagram.

16) A) {ZamoYr {d^d (A§VH$ {d^d) H$mo n[a^m{fV H$s{OE&

~) àH$me Ho$ Va§J {gÕm§V Ho$ AmYma na àH$me {dÚwV à^md H$s ì¶m»¶m ³¶m| Zhr H$s Om gH$Vr h¡? H$moB©
Xmo H$maU {b{IE& [1+2=3]

a) Define stopping potential (cut-off potential)

b) Why photoelectric effect can not be explained on the basis of wave theory of
light? Write any two reason.

AWdm/OR

A) Xo-~«mo½br n[aH$ënZm {b{IE&

~) AmB§ñQ>mBZ H$m àH$me-{dÚwV g‘rH$aU ì¶wËnÞ H$s{OE& [1+2=3]

a) Write de Broglie hypothesis.

b) Derive Einstein’s photoelectric equation.
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IÊS> - X
SECTION - D

17) A) àË¶mdVu Ymam n[anW ‘| ‘mÜ¶ e{º$ H$m gyÌ àmá H$s{OE&
~) EH$ Cƒm¶r Q´>m§g’$m‘©a 220V H$mo 2200V ‘| n[ad{V©V H$aVm h¡& ¶{X {ÛVr¶H$ Hw§$S>br ‘| ’o$am| H$s

g§»¶m 1000 hmo Vmo àmW{‘H$ Hw§$S>br ‘| ’o$am| H$s g§»¶m kmV H$s{OE& [2+2=4]
a) Obtain a formula for average power in an AC circuit.
b) A transformer step up 220V to 2200V. If number of turns in secondary coil is

1000, then find the number of turns in primary coil.
AWdm/OR

A) {gÕ H$s{OE {H$ EH$ nyao MH«$ ‘| g§Ym[aÌ H$mo AmnyV© ‘mÜ¶ e{º$ eyÝ¶ hmoVr h¡&
~) 32F H$m EH$ Amdo{eV g§Ym[aÌ 20mH Ho$ ào[aÌ go OmoS>m J¶m h¡& n[anW Ho$ ‘wº$ XmobZm| H$s H$moUr¶

Amd¥{Îm kmV H$s{OE& [2+2=4]
a) Prove that the average power supplied to a capacitor in a complete cycle is

zero.
b) A charged 32F capacitor is connected to a 20mH inductor. Determine the

angular frequency of free oscillations of the circuit.

18) {àÁ‘ go àH$me Ho$ AndV©Z H$m {H$aU {MÌ ~ZmBE&

{gÕ H$s{OE {H$ {àÁ‘ Ho$ nXmW© H$m AndV©Zm§H$  

Asin
2
Asin
2

m

n

 
 
 



 Ohm± g§Ho$Vmo Ho$ gm‘mÝ¶ AW© h¡&

[1+3=4]
Draw a ray diagram for refraction of light by prism.

Prove that the refractive index of prism 

Asin
2
Asin
2

m

n

 
 
 



 where symbols carry

their usual meaning.
AWdm/OR

gab gyú‘Xeu H$s AmdY©Z j‘Vm H$m gyÌ àmá H$s{OE, ¶{X à{Vq~~ AZ§V na ~ZVm h¡& Amdí¶H$ {H$aU {MÌ
~ZmBE& [3+1=4]
Obtain a formula for magnifying power of a simple microscope, if the image is
formed at infinity. Draw necessary ray diagram.
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