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Cƒ _mÜ`{_H$ narjm, 2024
SENIOR SECONDARY EXAMINATION, 2024

^m¡{VH$ {dkmZ
PHYSICS

g_` : 3 KÊQ>o 15 {‘{ZQ>
nyUmªH$ : 56

narjm{W©`m| Ho$ {bE gm_mÝ` {ZX}e …narjm{W©`m| Ho$ {bE gm_mÝ` {ZX}e …narjm{W©`m| Ho$ {bE gm_mÝ` {ZX}e …narjm{W©`m| Ho$ {bE gm_mÝ` {ZX}e …narjm{W©`m| Ho$ {bE gm_mÝ` {ZX}e …
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«$‘m§H$ 16, 17, 18, 19 d 20 ‘| AmÝV[aH$ {dH$ën h¢&

There are internal choices in Question Nos. 16, 17, 18, 19 & 20.
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IÊS> - A
SECTION - A

1) ~hþ{dH$ënr àíZ (i go xvi) :  {ZåZ àíZm| Ho$ CÎma H$m ghr {dH$ën H$m M¶Z H$a Xr JB© CÎma nwpñVH$m ‘| {b{IE&
Choose the correct answer from multiple choice questions (i to xvi) and write in
given answer book.
i) {H$gr q~Xþ Amdoe H$mo Ho$ÝÐ ‘mZH$a ItMo JE 15cm {ÌÁ¶m Ho$ Jmobr¶ JmCgr¶ n¥ð> na {dÚwV âb³g H$m

‘mZ ''h¡& ¶{X Bg n¥ð> H$s {ÌÁ¶m {VJwZr H$a X| Vmo n¥ð> go JwOaZo dmbm {dÚwV âb³g H$m ‘mZ hmoJm -[½]
A) eyÝ¶ ~) AZ§V
g) 3 X) 
The electric flux on a Gaussian spherical surface of radius 15cm, drawn with
a point charge as the centre, is ''. If the radius of this surface  is tripled then
the electric flux passing through the surface will be -
A) Zero B) Infinity
C) 3 D) 

ii) dm¶w Ho$ {bE namd¡ÚwV gm‘Ï¶© H$m ‘mZ hmoVm h¡ - [½]
A) 3 × 106 V/m ~) 3 × 108 V/m
g) eyÝ¶ X) AZ§V
The value of dielectric strength for air is -
A) 3 × 106 V/m B) 3 × 108 V/m
C) Zero D) Infinity

iii) à{VamoYH$Vm H$m SI ‘mÌH$ h¡ - [½]
A) /m ~) 
g) m X) m2

The SI unit of resistivity is -
A) /m B) 
C) m D) m2

iv) {X¶o JE {MÌ ‘| ¶{X ìhrQ>ñQ>moZ goVw g§Vw{bV AdñWm ‘| hmo Vmo à{VamoY 'S' H$m ‘mZ hmoJm - [½]

A) 12  ~) 9 
g) 3.0  X) 6 
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In the given figure, if the Wheatstone bridge is in balanced condition, then the
value of resistance 'S' will be

A) 12  B) 9 
C) 3.0  D) 6 

v) O~ H$moB© Amdo{eV H$U EH$g‘mZ M§w~H$s¶ joÌ ‘| joÌ Ho$ b§~dV² {Xem ‘| J{V H$aVm h¡ Vmo H$U H$m nW
hmoJm - [½]
A) nadb¶mH$ma ~) d¥ÎmmH$ma
g) gab aoIr¶ X) Hw§$S>{bZr (g{n©bmH$ma)
When a charged particle moves in a uniform magnetic field in a direction
perpendicular to the field, then the path of the particle will be -
A) Parabolic B) Circular
C) Straight line D) Helical

vi) AÝ¶moÝ¶ àoaU Ho$ {gÕm§V na AmYm[aV CnH$aU h¡ - [½]
A) àË¶mdVu Ymam O{ZÌ ~) JoëdoZmo‘rQ>a
g) dmoëQ>‘rQ>a X) Q´>m§g’$m‘©a
The device is based on the principle of mutual induction is -
A) ac generator B) galvanometer
C) voltmeter D) transformer

vii) {dñWmnZ Ymam (Id) H$m gyÌ h¡ - [½]

A) 0
Ed

dt
 ~) 0 0

Ed
dt
 

g) 0
Ed

dt


 X)
0

1 Ed
dt



The formula for displacement current (Id) is -

A) 0
Ed

dt
 B) 0 0

Ed
dt
 

C) 0
Ed

dt


 D)
0

1 Ed
dt



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viii) ¶{X {H$gr àH$m{eH$ CnH$aU H$m AmdY©Z G UmË‘H$ hmo Vmo à{Vq~~ gX¡d hmoJm - [½]
A) dmñV{dH$ Ed§ CbQ>m ~) Am^mgr Ed§ grYm
g) dmñV{dH$ Ed§ grYm X) Am^mgr Ed§ CbQ>m
If the magnification of a optical instrument is negative, then the image will
always be formed -
A) Real and inverted B) Virtual and erect
C) Real and erect D) Virtual and inverted

ix) ¶{X g§¶wº$ gyú‘Xeu ‘| A{^Ñí¶H$ Ed§ Zo{ÌH$m H$m AmdY©Z H«$‘e: 'mo' Ed§ 'me' hmo Vmo gyú‘Xeu H$s
Hw$b AmdY©Z j‘Vm (m) hmoJr - [½]
A) mo + me ~) mo – me

g) o em m X)
o

e

m
m

If the magnification of objective and eyepiece in a compound microscope is
'mo' and 'me' respectively, then the total magnifying power (m) of the
microscope will be -
A) mo + me B) mo – me

C) o em m D) o

e

m
m

x) gy¶© go àmá àmH¥${VH$ àH$me hmoVm h¡ - [½]
A) Yw«{dV ~) AYw«{dV
g) Am§{eH$ Yw«{dV X) aoIr¶ Yw«drV
Natural light from the sun is -
A) polarised B) unpolarised
C) partially polarised D) linear polarised

xi) {H$gr YmVw go CËg{O©V àH$m{eH$ Bbo³Q´>m°Z H$s A{YH$V‘ J{VO D$Om© 1.8 eV h¡& {ZamoYr {d^d
(A§VH$ dmoëQ>Vm) H$m ‘mZ hmoJm - [½]
A) 3.6 V ~) 2.0 V
g) 1.8 V X) 0.9 V
The maximum kinetic energy of a photo electron emitted from a metal is
1.8 eV. The value of stopping potential (cut-off voltage) will be -
A) 3.6 V B) 2.0 V
C) 1.8 V D) 0.9 V

[ Turn Over
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xii) ’$moQ>m°Z H$m g§doJ (p) hmoVm h¡ - [½]

A)
h
 ~) h



g)
Ch
 X) h

The momentum (p) of photon is -

A)
h
 B) h



C)
Ch
 D) h

xiii) g§KÅ> àmMb Ho$ A{YH$V‘ ‘mZ Ho$ {bE Eoë’$m-H$U H$m àH$sU©Z H$moU hmoVm h¡ - [½]
A) 90º ~) 60º
g) 45º X) 0º
The value of scattering angle of alpha particle for maximum value of impact
parameter is -
A) 90º B) 60º
C) 45º D) 0º

xiv) hmBŚ>moOZ na‘mUw ‘| {H$gr Bbo³Q́>m°Z H$s nhbr CÎmo{OV AdñWm ‘| Amdí¶H$ CÎmoOZ D$Om© H$m ‘mZ hmoVm h¡-
[½]

A) 13.6 eV ~) 10.2 eV
g) 3.4 eV X) –3.4 eV
The value of excitation energy required to bring an electron to the first excited
state in hydrogen atom is -
A) 13.6 eV B) 10.2 eV
C) 3.4 eV D) –3.4 eV

xv) do na‘mUw {OZHo$ na‘mUw H«$‘m§H$ g‘mZ bo{H$Z Ðì¶‘mZ g§»¶m {^Þ hmoVo h¢, H$hbmVo h¢ - [½]
A) g‘^m[aH$ ~) g‘Ý¶yQ´>m°{ZH$
g) g‘ñWm{ZH$ X) g‘Ad¶dr
Those atoms which have the same atomic number but different mass number
are called -
A) isobars B) isotones
C) isotopes D) isomers

xvi) AH$m~©{ZH$ AY©MmbH$ H$m CXmhaU h¡ - [½]
A) Ge ~) CdS
g) E§W«mgrZ X) nm°brEo{ZbrZ
Example of inorganic semiconductor is -
A) Ge B) CdS
C) anthracene D) polyaniline
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2) [a³V ñWmZm| H$s ny{V© H$s{OE : (i go x)
Fill in the blanks : (i to x)
i) EH$b YZmdoe Ho$ H$maU d¡ÚwV joÌ aoIm¶| {ÌÁ¶V: ................... hmoVr h¢& [½]

The field lines of a single positive charge are radially _________.
ii) BH$mB© {dÚwV joÌ bJmZo na Bbo³Q´>m°Zm| Ho$ Andmh doJ Ho$ n[a‘mU H$mo ............... H$hVo h¡& [½]

The magnitude of drift velocity of electron per unit electric field is
called _______.

iii) EH$ JoëdoZmo‘rQ>a H$mo dmoëQ>‘rQ>a ‘| ê$nm§V[aV H$aZo hoVw CgHo$ loUrH«$‘ ‘| ............. ‘mZ H$m à{VamoY
OmoS>m OmVm h¡& [½]
To convert a galvanometer into a voltmeter a resistance of _________ value
is connected in series to it.

iv) {H$gr nXmW© Ho$ à{V BH$mB© Am¶VZ ‘| CËnÞ n[aUm‘r Mw§~H$s¶ AmKyU© H$mo ............ H$hVo h¢& [½]
The resultant magnetic moment produced per unit volume of a substance is
called _________.

v) EH$ gånyU© MH«$ ‘| àË¶mdVu Ymam H$m ‘mÜ¶ ‘mZ ................. hmoVm h¡& [½]
The mean value of alternating current in a complete cycle is _________.

vi) EH$ AdVb Xn©U H$s dH«$Vm {ÌÁ¶m 24 cm h¡& BgH$s ’$moH$g Xÿar H$m ‘mZ .............. cm hmoJm&
[½]

The radius of curvature of a concave mirror is 24 cm. The value of its focal
length will be _________ cm.

vii) {H$gr AdamoY Ho$ {H$Zmam| Ûmam Va§Jm| H$m AnZo ‘mJ© go ‘wS> OmZm, ................ H$hbmVm h¡& [½]
Bending of waves from their path by the edges of an obstacle is
called _________.

viii) {d^d 'V' Ûmam Ëd[aV {H$gr Bbo³Q´>m°Z go g§~Õ Xo ~«mo½br Va§JX¡Ü¶© H$m gyÌ ............... nm
hmoVr h¡& [½]
The formula for the de Broglie wavelength associated with an electron
accelerated by a potential 'V' is ___________ nm  .

ix) ¶{X hmBS´>moOZ na‘mUw Ho$ àW‘ H$jm H$s {ÌÁ¶m 0.5 × 10–10 m, hmo Vmo BgHo$ Xÿgar H$jm H$s {ÌÁ¶m
................ m hmoJr& [½]
If the radius of first orbit of hydrogen atom is 0.5 × 10–10 m, then the radius of
its second orbit will be _______ m.

x) AnÐì¶r AY©MmbH$ ............. àH$ma Ho$ hmoVo h¡& [½]
________ types of extrinsic semiconductors are found.

[ Turn Over
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3) {ZåZ àíZm| Ho$ CÎma EH$ n§{³V ‘| Xr{OE :
Give the answer of the following questions in one line :
i) {H$gr EH$b YZmdoe (q > 0) Ho$ {bE g‘{d^d n¥ð> ~ZmBE& [1]

Draw an equipotential surface for a positive charge  0q  .
ii) Amo‘ Ho$ {Z¶‘mZwgma {d^dm§Va (V) VWm Ymam (I) Ho$ ‘Ü¶ J«m’$ ~ZmBE& [1]

Draw a graph between potential difference (V) and current (I) according to
Ohm's law.

iii) AZwM§w~H$s¶ nXmW© {H$go H$hVo h¡? [1]
What is paramagnetic substance?

iv) ñdàoaH$Ëd H$mo {dÚwV OS>Ëd ³¶m| H$hVo h¢? [1]
Why self-inductance is called electrical inertia?

v) H$bm-g§~Õ òmoV H$mo n[a^m{fV H$s{OE& [1]
Define Coherent source.

vi) {H$gr nXmW© H$s "Xohbr Amd¥{Îm' H$s n[a^mfm {b{IE& [1]
Write the definition of threshold frequency of a substance.

vii) "Am¶ZZ D$Om©' {H$go H$hVo h¡? [1]
What is ionization energy?

viii) AmB§ñQ>mBZ H$m Ðì¶‘mZ-D$Om© g‘Vwë¶Vm g§~§Y {b{IE& [1]
Write Einstein's mass-energy equivalent relation.

IÊS - ~
SECTION - B

4) 6 F  Ym[aVm Ho$ VrZ g§Ym[aÌ nmíd©H«$‘ ‘| OwS>o h¢& BZH$s Vwë¶ Ym[aVm H$m ‘mZ kmV H$s{OE& [1½]
Three capacitors of capacitence 6 F  are connected in parallel. Calculate the value
of their equivalent capacitance.

5) {H$gr gob Ho$ (i) {dÚwV dmhH$ ~b VWm (ii) Am§V[aH$ à{VamoY H$mo n[a^m{fV H$s{OE& [1½]
Define :
i) Electromotive force and ii) Internal resistance of a cell

6) Mw§~H$s¶ joÌ aoImAm| Ho$ H$moB© Xmo JwU {b{IE& [1½]
Write any two properties of magnetic field lines.

7) àË¶mdVu Ymam O{ZÌ H$m ñnï> Ed§ Zm‘m§{H$V {MÌ ~ZmBE& [1½]
Draw a clear and labeled diagram of an alternating current generator.



9

5032SS– 40–Physics

8) nyd© go npíM‘ {Xem ‘| pñWV 5 m b§~m grYm j¡{VO MmbH$ Vma 0.3 × 10–4 T Ho$ n¥Ïdr Ho$ M§w~H$s¶ joÌ Ho$
j¡{VO KQ>H$ Ho$ b§~dV² 2 m/s H$s Mmb go {Ja ahm h¡& Vma Ho$ {gam| Ho$ ‘Ü¶ ào[aV {dÚwV dmhH$ ~b H$m
VmËj{UH$ ‘mZ kmV H$s{OE& [1½]
A 5 m long straight horizontal conducting wire situated in the east to west direction
is falling with a speed of 2 m/s perpendicular to the horizontal component of the
earth magnetic field of 0.3 × 10–4 T. Find the instantaneous value of the emf induced
between the ends of the wire.

9) d¡ÚwV M§w~H$s¶ ñno³Q´>‘ ‘§| CËnÞ {H$Ýht VrZ Va§Jm| ({d{H$aUm|) Ho$ Zm‘ {b{IE& [1½]
Write the names of any three waves (radiations) produced in the electromagnetic
spectrum.

10) {H$gr N>moQ>r Xÿa~rZ H$s AmdY©Z j‘Vm 9 VWm Zbr (Q>çy~) H$s bå~mB© 100cm h¡& Xÿa~rZ Ho$ A{^Ñí¶H$ VWm
Zo{ÌH$m H$s ’$moH$g Xÿ[a¶m± kmV H$s{OE& [1½]
The magnifying power of a small telescope is 9 and the length of the tube is 100cm.
Find the focal lengths of the objective and eyepiece of the telescope.

11) hmBJ|g Ho$ Va§J {gÕm§V go àH$me Ho$ AndV©Z hoVw ñZ¡b Ho$ {Z¶‘ H$mo ì¶wËnÞ H$s{OE& [1½]
Derive Snell's law for refraction of light by Huygen's wave theory.

12) {ZåZ H$mo n[a^m{fV H$s{OE : [1½]
A) àH$me H$m ì¶{VH$aU
~) àH$me H$m Yw«dU
Define the following :
a) Interference of light
b) Polarisation of light

13) 20 dm°Q> Ho$ ~ë~ go 5 × 109 ’$moQ>m°Z à{V goH$ÊS> CËg{O©V hmoVo h¢& àË¶oH$ ’$moQ>m°Z H$s D$Om© kmV H$s{OE& [1½]
A 20 Watt bulb emits 5 × 109 photons per second. Find the energy of each photon.

14) Xo ~«m°½br n[aH$ënZm go ~moa Ho$ ¹$mÝQ>rH$aU Ho$ {ÛVr¶ A{^J¥hrV H$s ì¶m»¶m H$s{OE& [1½]
Explain Bohr's second postulate of quantisation by de Broglie hypothesis.

15) n[a^m{fV H$s{OE : [1½]
A) Zm{^H$s¶ {dI§S>Z
~) Zm{^H$s¶ g§b¶Z
Define -
a) nuclear fission
b) nuclear fusion

[ Turn Over
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IÊS> - g
SECTION - C

16) d¡ÚwV {ÛYw«d Ho$ H$maU {dfwdVr¶ Vb na pñWV {H$gr q~Xþ na {dÚwV joÌ H$m gyÌ ì¶wËnÞ H$s{OE& Amdí¶H$
{MÌ ~ZmBE& [2+1=3]
Derive formula for the electric field due to electric dipole at any point on the
equatorial plane. Draw necessary diagram.

AWdm/OR
JmCg {Z¶‘ Ûmam EH$g‘mZ Amdo{eV AZ§V g‘Vb MmXa Ho$ H$maU {H$gr q~Xþ na {dÚwV joÌ H$m ì¶§OH$ àmá
H$s{OE& Amdí¶H$ {MÌ ~ZmBE& [2+1=3]
Obtain an expression for the electric field at any point due to a uniformly charged
infinite plane sheet with the help of Gauss's law. Draw necessary diagram.

17) ~m¶mo-gmdQ>© {Z¶‘ go {H$gr Ymamdmhr nme Ho$ Aj na pñWV {H$gr q~Xþ na Mw§~H$s¶ joÌ H$m ì¶§OH$ ì¶wËnÞ
H$s{OE& Amdí¶H$ {MÌ ~ZmBE& [2+1=3]
Derive expression of magnetic field at any point on the axis for a current carrying
circular loop by Biot-Savart's law. Draw necessary diagram.

AWdm/OR
Xmo grYo g‘m§Va Ymamdmhr MmbH$ Vmam| Ho$ ‘Ü¶ à{V EH$m§H$ b§~mB© na H$m¶©aV² ~b H$m gyÌ ì¶wËnÞ H$s{OE&
Amdí¶H$ {MÌ ~ZmBE& [2+1=3]
Derive formula for the force per unit length acting on the two straight parallel
current carrying conductors. Draw necessary diagram.

18) A) D$Om© ~¡ÊS> {gÕm§V Ho$ AmYma na MmbH$, {dÚwVamoYr Ed§ AY©MmbH$ Ho$ ‘Ü¶ A§Va {b{IE&
~) n-àH$ma Ho$ AY©MmbH$ H$m D$Om© ~¢S> AmaoI ~ZmBE& [2+1=3]
a) On the basis of energy band theory, write the difference between conductor,

insulator and semiconductor.
b) Draw energy band diagram of n-types semiconductor.

AWdm/OR
{ZåZ {X¶o JE {MÌ ‘| ¶w{º$ 'Y' H$m Zm‘ {b{IE& BgH$m n[anW {MÌ ~ZmH$a H$m¶©{d{Y g‘PmBE& [1+1+1=3]

Write the name of device 'Y' in the following given diagram. Explain its working
making with circuit diagram.

Y
Input Signal

Output Signal

Y
{Zdoer g§Ho$V

{ZJ©V g§Ho$V
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IÊS> - X
SECTION - D

19) A) {gÕ H$s{OE H$s àË¶mdVu Ymam H$m {eIa ‘mZ (Im) CgHo$ dJ© ‘mÜ¶ ‘yb (rms) ‘mZ H$m 2  JwZm
hmoVm h¡&

~) ¶{X àË¶mdVu Ymam I 4sin t VWm dmoëQ>Vm V 200sin
3

t    
 

 hmo Vmo n[anW ‘| j{¶V

Am¡gV e{º$ H$s JUZm H$s{OE&
[2+2=4]

a) Prove that the peak value (Im) of an alternating current is 2  times of its root
mean square (rms) value.

b) If alternating current I 4sin t and voltage V 200sin
3

t    
 

, then

calculate the average power dissipated in the circuit.
AWdm/OR

A) {gÕ H$s{OE {H$ EH$ nyao MH«$ ‘| àoaH$ H$mo AmnyV© ‘mÜ¶ e{º$ eyÝ¶ hmoVr h¡&
~) ¶{X {H$gr LCR àË¶mdVu Ymam n[anW ‘| LR 24 , X 110     VWm CX 110   hmo Vmo

n[anW H$s à{V~mYm kmV H$s{OE&
[2+2=4]

a) Prove that the average power supplied to an inductor over one complete cycle
is zero.

b) If in LCR alternating current circuit L CR 24 , X 110 and X 110 ,     
then find the impedance of the circuit.

20) nyU© Am§V[aH$ namdV©Z H$mo n[a^m{fV H$s{OE& {H$gr Jmobr¶ Xn©U Ho$ {bE u, v VWm f ‘| g§~§Y ñWm{nV H$s{OE&
Amdí¶H$ {H$aU {MÌ ~ZmBE& [1+2+1=4]
Define total internal reflection. Establish relation between u, v and f for a spherical
mirror. Draw necessary ray diagram.

AWdm/OR

nmpíd©H$ {dñWmnZ H$mo n[a^m{fV H$s{OE& b|g ‘oH$a gyÌ  21
1 2

1 1 11
R R

n
f

 
   

 
 ì¶wËnÞ H$s{OE&

Amdí¶H$ {H$aU {MÌ ~ZmBE& (Ohm± g§Ho$Vm| Ho$ gm‘mÝ¶ AW© h¢&) [1+2+1=4]

Define lateral shift. Derive the lens maker's formula  21
1 2

1 1 11
R R

n
f

 
   
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necessary ray diagram. (where symbols carry usual meaning).
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