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^m¡{VH$ {dkmZ (g¡ÕmpÝVH$) 
PHYSICS (Theory) 

{ZYm©[aV g_` : 3 KÊQ>o   A{YH$V_ A§H$ : 70 

Time allowed : 3 hours Maximum Marks : 70 

 H¥$n`m Om±M H$a b| {H$ Bg àíZ-nÌ _o§ _w{ÐV n¥ð> 15 h¢ & 
 àíZ-nÌ _| Xm{hZo hmW H$s Amoa {XE JE H$moS >Zå~a H$mo N>mÌ CÎma-nwpñVH$m Ho$ _wI-n¥ð> na 

{bI| & 
 H¥$n`m Om±M H$a b| {H$ Bg àíZ-nÌ _| >27 àíZ h¢ & 
 H¥$n`m àíZ H$m CÎma {bIZm ewê$ H$aZo go nhbo, àíZ H$m H«$_m§H$ Adí` {bI| & 
 Bg  àíZ-nÌ  H$mo n‹T>Zo Ho$ {bE 15 {_ZQ >H$m g_` {X`m J`m h¡ &  àíZ-nÌ H$m {dVaU nydm©• 

_| 10.15 ~Oo {H$`m OmEJm &  10.15 ~Oo go 10.30 ~Oo VH$ N>mÌ Ho$db àíZ-nÌ H$mo n‹T>|Jo 
Am¡a Bg Ad{Y Ho$ Xm¡amZ do CÎma-nwpñVH$m na H$moB© CÎma Zht {bI|Jo & 

 Please check that this question paper contains 15 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. 

 15 minute time has been allotted to read this question paper. The question 

paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the 

students will read the question paper only and will not write any answer on 

the answer-book during this period. 
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gm_mÝ` {ZX}e : 

(i) g^r àíZ A{Zdm`© h¢ & Bg àíZ-nÌ _| Hw$b 27 àíZ h¢ & 
(ii) Bg àíZ-nÌ Ho$ Mma ^mJ h¢ : IÊS> A, IÊS> ~, IÊS> g Am¡a IÊS> X & 
(iii) IÊS> A _| nm±M àíZ h¢, àË`oH$ H$m EH$ A§H$ h¡ & IÊS> ~ _| gmV àíZ h¢, àË`oH$ Ho$ Xmo A§H$  

h¢ & IÊS> g _| ~mah àíZ h¢, àË`oH$ Ho$ VrZ A§H$ h¢ & IÊS> X _| VrZ àíZ h¢, àË`oH$ Ho$ 
nm±M A§H$ h¢ &  

(iv) àíZ-nÌ _| g_J« na H$moB© {dH$ën Zht h¡ & VWm{n, EH$ A§H$ dmbo Xmo àíZm| _|, Xmo A§H$m| dmbo 
Xmo àíZm| _|, VrZ A§H$m| dmbo Mma àíZm| _| Am¡a nm±M A§H$m| dmbo VrZm| àíZm| _| AmÝV[aH$ M`Z 
àXmZ {H$`m J`m h¡ & Eogo àíZm| _| AmnH$mo {XE JE M`Z _| go Ho$db EH$ àíZ hr H$aZm h¡ & 

(v) Ohm± Amdí`H$ hmo, Amn {ZåZ{b{IV ^m¡{VH$ {Z`Vm§H$m| Ho$ _mZm| H$m Cn`moJ H$a gH$Vo h¢ : 

 c = 3  108 m/s 

 h = 6.63  10–34 Js 

 e = 1.6  10–19 C 

 0 = 4  10–7 T m A–1 

 0 = 8.854  10–12 C2 N–1 m–2  

 

0
4

1


 = 9  109 N m2 C–2 

 BboŠQ´>m°Z H$m Ðì`_mZ (me) = 9.1  10–31 kg 

 Ý`yQ´>m°Z H$m Ðì`_mZ = 1.675  10–27 kg 

 àmoQ>m°Z H$m Ðì`_mZ = 1.673  10–27 kg 

 AmdmoJmÐmo g§»`m = 6.023  1023 à{V J«m_ _mob 

 ~moëQ²>µO_mZ {Z`Vm§H$ = 1.38  10–23 JK–1 

General Instructions : 

(i) All questions are compulsory. There are 27 questions in all.  

(ii) This question paper has four sections : Section A, Section B, Section C and 

Section D.  

(iii) Section A contains five questions of one mark each, Section B contains  

seven questions of two marks each, Section C contains twelve questions of 

three marks each, Section D contains three questions of five marks each. 

Downloaded From :http://cbseportal.com/

Downloaded From :http://cbseportal.com/ Courtesy : CBSE

http://cbseportal.com/
http://cbseportal.com/
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(iv) There is no overall choice. However, an internal choice(s) has been provided in 

two questions of one mark, two questions of two marks, four questions of 

three marks and three questions of five marks weightage. You have to 

attempt only one of the choices in such questions. 

(v) You  may use the following values of physical constants wherever necessary : 

 c = 3  108 m/s 

 h = 6.63  10–34 Js 

 e = 1.6  10–19 C 

 0 = 4  10–7 T m A–1 

 0 = 8.854  10–12 C2 N–1 m–2   

 

0
4

1


= 9  109 N m2 C–2 

 Mass of electron (me) = 9.1  10–31 kg 

 Mass of neutron = 1.675  10–27 kg 

 Mass of proton = 1.673  10–27 kg 

 Avogadro’s number = 6.023  1023 per gram mole 

 Boltzmann constant = 1.38  10–23 JK–1 

IÊS> A 

SECTION A 

1. {H$gr {XE JE ñWmZ na n¥Ïdr Ho$ Mwå~H$s` joÌ Ho$ AmZ{V H$moU H$s n[a^mfm Xr{OE & 1 

Define the angle of inclination at a given place due to earth’s magnetic 

field. 

2. g~go A{YH$ D$Om© dmbo {dÚwV²-Mwå~H$s` {d{H$aU H$m Zm_ Am¡a BgH$m Amd¥{Îm n[aga 
{b{IE & 1 

AWdm 

 Am±I H$s eë` {H«$`m AWdm Ob emoYH$ _| H$sQ>mUw H$mo _maZo _| H$m_ AmZo dmbo  
{dÚwV²-Mwå~H$s` {d{H$aU H$m Zm_ Am¡a CgH$m Amd¥{Îm n[aga {b{IE & 1 
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Name the most energetic electromagnetic radiation and write its 

frequency range.  

OR 

Name the electromagnetic radiation used in eye surgery or to kill germs 

in water purifiers. Write its frequency range.    

3. 2 eV D$Om© dmbo \$moQ>m°Z go g§~Õ Amd¥{Îm H$m AmH$bZ H$s{OE & 1 

AWdm 

 Š`m àH$me-{dÚwV² à^md _| àH$me-{dÚwV² Ymam Amn{VV {d{H$aU H$s Vrd«Vm na {Z^©a H$aVr 
h¡ ? H$maU Xr{OE &  1 

Estimate the frequency associated with a photon of energy 2 eV. 

OR 

In photoelectric effect, does the photoelectric current depend on the 

intensity of incident radiation ? Give reasons. 

4. Zm{^H$s` ~b H$m dh H$m¡Z-gm JwUY_© h¡ Omo Ðì`_mZ g§»`m A Ho$ n[aga 30 < A < 170 
_| à{V Ý`ypŠbAm°Z ~§YZ D$Om© H$s g{ÞH$Q> pñWaVm H$s ì`m»`m H$aVm h¡ ? 1 

Which property of nuclear force explains the approximate constancy of 

binding energy per nucleon with mass number A for nuclei in the range 

30 < A < 170 ? 

5. g§Mma ì`dñWm _| g§Xoe {g½Zbm| H$s ‘~¡ÊS> Mm¡‹S>mB©’ H$s n[a^mfm Xr{OE & 1 

Define the term ‘band width’ of message signals in communication 

system.  

IÊS> ~ 
SECTION B 

6. x-Aj Ho$ AZw{Xe {H$gr {dÚwV²-joÌ H$mo x > 0 Ho$ {bE 

E  = 100 

^
i N/C VWm x < 0 Ho$ 

{bE 

E  = – 100 

^
i N/C Ûmam {X`m J`m h¡ & bå~mB© 20 cm VWm {ÌÁ`m 5 cm H$m H$moB© 

b§~-d¥Îmr` {g{bÊS>a x-Aj Ho$ g_mÝVa Bg àH$ma aIm h¡ {H$ BgH$m Ho$ÝÐ _yb-{~ÝXþ na h¡ 

VWm EH$ \$bH$ x = + 10 cm na Am¡a Xÿgam \$bH$ x = – 10 cm na h¡ & Bg {g{bÊS>a go 

JwOaZo dmbm ZoQ> ~{h_w©Ir âbŠg n[aH${bV H$s{OE & 2 
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An electric field along the x-axis is given by 

E  = 100 

^
i N/C for x > 0 and 


E  = – 100 

^
i N/C for x < 0. A right circular cylinder of length 20 cm and 

radius 5 cm lies parallel to the x-axis, with its centre at the origin and 

one face at x = + 10 cm, the other face at x = – 10 cm. Calculate the net 

outward flux through the cylinder. 

7. {H$gr N>V Ho$ n§Io H$m àË`oH$ ãboS> 0·5 m {ÌÁ`m Ho$ d¥Îm _| KyU©Z H$aVm h¡ & `{X n§Im à{V 
goH$ÊS> 2 KyU©Z H$aVm h¡ VWm n¥Ïdr Ho$ Mwå~H$s` joÌ H$m D$Üdm©Ya KQ>H$ 8  10–5 T h¡, 
Vmo àË`oH$ ãboS> Ho$ ^rVar Am¡a ~mhar {gam| Ho$ ~rM ào[aV {dÚwV²-dmhH$ ~b (emf) 

n[aH${bV H$s{OE &  2 

AWdm 

 10 cm ^wOm H$m H$moB© dJ© nme, {OgH$s ^wOmE± X Am¡a Y Aj Ho$ g_mÝVa h¢, 8 cm s–1 

Ho$ doJ go YZmË_H$ X-{Xem _|, {Og_| YZmË_H$ Z-{Xem _| H$moB© Mwå~H$s` joÌ h¡, J_Z 
H$aVm h¡ & `h joÌ Ag_mZ h¡ Am¡a BgH$s àdUVm G$UmË_H$ X-{Xem Ho$ AZw{Xe  

10–3
 T cm–1 h¡ (AWm©V² G$UmË_H$ X-{Xem _| J{V H$aZo na Bg_| 10–3

 T cm–1 H$s d¥{Õ 
hmoVr h¡) & ào[aV {dÚwV²-dmhH$ ~b (emf) n[aH${bV H$s{OE & 2 

In a ceiling fan, each blade rotates in a circle of radius 0·5 m. If the fan 

makes 2 rotations per second and the vertical component of the earth’s 

magnetic field is 8  10–5 T, calculate the emf induced between the inner 

and outer ends of each blade. 

OR 

A square loop of side 10 cm with its sides parallel to X and Y axes is 

moved with a velocity of 8 cm s–1 in the positive X-direction containing a 

magnetic field in the positive Z-direction. The field is non-uniform and 

has a gradient of 10–3 T cm–1 along the negative X-direction (i.e. it 

increases by 10–3 T cm–1 as one moves in the negative X-direction). 

Calculate the emf induced. 

8. (a) Xmobm`_mZ {dÚwV² Ed§ Mwå~H$s` joÌm| H$s {XemAm| H$mo Xem©Vo hþE z-{Xem Ho$ AZw{Xe 
g§MaU H$aVr hþB© {H$gr a¡{IH$V: Yw«{dV {dÚwV²-Mwå~H$s` Va§J H$m J«m\$ It{ME & 

(b) {ZåZ{b{IV Ho$ {bE g§~§Y {b{IE (i) àH$me H$s Mmb Am¡a {dÚwV² Ed§ Mwå~H$s` 
joÌm| Ho$ Am`m_m| Ho$ ~rM, (ii) _mÜ`_ H$s Mwå~H$erbVm 0 Am¡a namd¡ÚwVm§H$ 0 Ho$ 
nXm| _| {dÚwV²-Mwå~H$s` Va§J H$s Mmb Ho$ {bE &  2 
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(a) Draw a graph of a linearly polarised em wave propagating in the  

z-direction showing the directions of the oscillating electric and 

magnetic fields.  

(b) Write the relations (i) between the speed of light and the 

amplitudes of electric and magnetic fields, (ii) for the speed of  

em wave in terms of a permittivity 0, and magnetic permeability, 

0, of the medium.  

9. hmBS´>moOZ na_mUw H$s {ZåZV_ AdñWm Am¡a àW_ CÎmo{OV AdñWm _| Zm{^H$ Ho$ Mmam| Amoa 
n[aH«$_m H$aVo hþE BboŠQ´>m°Z go g§~Õ Va§JX¡¿`mªo Ho$ AZwnmV H$m AmH$bZ H$s{OE & 2 

Estimate the ratio of the wavelengths associated with the electron 

orbiting around the nucleus in the ground and first excited states of 

hydrogen atom.  

10. ^yVa§Jm| Ho$ jrUZ H$m à_wI H$maU {b{IE & BZHo$ àgmaU joÌ H$m A{YH$V_ n[aga {H$Z 
H$maH$m| na {Z^©a H$aVm h¡ ? 2 

Write the main cause of attenuation of ground waves. On what factors, 

does its maximum range of coverage depend ?  

11. {H$gr d¡ÚwV {ÛY«wd H$s {dfwdV aoIm na pñWV {H$gr {~ÝXþ na {dÚwV²-joÌ Ho$ {bE ì`§OH$ 
àmá H$s{OE & 2 

AWdm 

 {H$gr ~mø {dÚwV²-joÌ )E(


 go H$moB© H$moU () ~ZmZo dmbo {H$gr d¡ÚwV {ÛY«wd H$s pñW{VO 
D$Om© Ho$ {bE ì`§OH$ àmá H$s{OE & Bg pñW{VO D$Om© H$m {ZåZV_ _mZ Š`m h¡ ? 2 

Obtain the expression for the electric field at a point on the equatorial 

line of an electric dipole. 

OR 

Obtain the expression for potential energy of an electric dipole placed 

with its axis at an angle () to an external electric field )E(


. What is the 

minimum value of the potential energy ?   

12. H$moB© àH$me ~ë~ ~mar-~mar go {H$gr ac òmoV go loUr _| (a) LR n[anW Ho$ {gam| Ho$  
Ama-nma, (b) RC n[anW Ho$ {gam| Ho$ Ama-nma g§`mo{OV h¡ & Amdí`H$ J{UVr` gyÌ H$s 
ghm`Vm go ì`m»`m H$s{OE {H$ O~ ac òmoV H$s Amd¥{Îm _| d¥{Õ H$s OmVr h¡, Vmo àH$aU 
(a) Am¡a (b) _| Bg ~ë~ H$s M_H$ _| Š`m n[adV©Z hmoVm h¡ & 2 
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A light bulb is in turn connected in a series (a) across an LR circuit,  

(b) across an RC circuit, with an ac source. Explain, giving necessary 

mathematical formula, the effect on the brightness of the bulb in case (a) 

and (b), when the frequency of the ac source is increased.  

IÊS> g 
SECTION C  

13. (a) "Andmh doJ' Am¡a "{dlm§{V H$mb' nXm| H$s n[a^mfm {b{IE Am¡a BZH$s ^m¡{VH$ 
gmW©H$Vm H$m dU©Z H$s{OE & 

(b) bå~mB© L H$m H$moB© MmbH$ {d.dm.~b (emf) E Ho$ {H$gr dc òmoV Ho$ {gam| go 
g§`mo{OV h¡ & `{X Bg MmbH$ H$mo g_mZ nXmW© Am¡a g_mZ AZwàñW-H$mQ> joÌ\$b, 
naÝVw bå~mB© 5L, Ho$ {H$gr AÝ` Vma Ûmam à{VñWm{nV H$a {X`m OmE, Vmo {H$g 
JwUH$ Ûmam Andmh doJ _| n[adV©Z hmoJm ? 3 

AWdm 

 Xmo gob {OZHo$ {d.dm.~b (emf) Am¡a Am§V[aH$ à{VamoY 1, r1 VWm 2, r2 h¢, nmíd© _| 
g§`mo{OV h¢ & Cg gob Ho$ {d.dm.~b (emf) Am¡a Am§V[aH$ à{VamoY Ho$ {bE ì`§OH$ ì`wËnÞ 
H$s{OE {OgHo$ Ûmam Bg g§̀ moOZ H$mo à{VñWm{nV {H$`m Om gH$Vm h¡ & 3 

(a) Define the terms ‘drift velocity’ and ‘relaxation time’ giving their 

physical significance. 

(b) A conductor of length L is connected across a dc source of emf E. If 

the conductor is replaced by another of the same material and area 

of cross-section but of length 5L, by what factor will the drift 

velocity change ? 

OR 

Two cells of emf and internal resistance 1, r1 and 2, r2 are connected in 

parallel. Derive the expressions for the emf and internal resistance of a 

cell which can replace this combination. 

14. (a) AmnH$mo {H$gr XþH$mZXma go  56 k  10%  Ho$ à{VamoY H$m H$m~©Z à{VamoYH$ MwZZm 
h¡ & dm§{N>V à{VamoYH$ H$m H$moS>rH$aU H$aZo Ho$ {bE dU© ~¡ÊS>m| H$m H«$_ Š`m hmoJm ? 

(b) _rQ>a goVw Ho$ Vma Ho$ nXmW© Ho$ Xmo A{^bmj{UH$ JwUY_© {b{IE &  

(c) {H$gr {XE JE Vma H$m AkmV à{VamoY kmV H$aZo _| Ìw{Q>`m| H$mo H$_-go-H$_ H$aZo Ho$ 
{bE Amn Š`m gmdYm{Z`m± ~aVVo h¢ ? 3 
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(a) You are required to select a carbon resistor of resistance of  

56 k  10% from a shopkeeper. What would be the sequence of 

colour bands required to code the desired resistor ?  

(b) Write two characteristic properties of the material of a meter 

bridge wire.  

(c) What precautions do you take to minimize the error in finding the 

unknown resistance of the given wire ? 

15. (a) {H$gr J¡ëd¡Zmo_rQ>a H$mo A_rQ>a _| n[ad{V©V H$aZo Ho$ {bE h_ eÝQ> H$m Cn`moJ Š`m| 
H$aVo h¢ ? 

(b) H$moB© J¡ëd¡Zmo_rQ>a {OgH$m à{VamoY 15  h¡, 6 mA Ymam àdm{hV {H$E OmZo na 
_rQ>a n¡_mZo na nyU© n¡_mZm {djonÊm XoVm h¡ & Bg J¡ëd¡Zmo_rQ>a H$mo 0 – 6 A n[aga Ho$ 
A_rQ>a _| n[ad{V©V H$aZo Ho$ {bE  Amdí`H$  e§Q> à{VamoY H$m _mZ n[aH${bV 
H$s{OE & 3 

(a) Why do we use a shunt to convert a galvanometer into an  

ammeter ? 

(b) A galvanometer of resistance 15  shows a full scale deflection on 

the meter scale for a current of 6 mA. Calculate the value of the 

shunt resistance required to convert the galvanometer into an 

ammeter of range 0 – 6 A. 

16. (a) doJ ‘

v ’ go J{V_mZ ‘m’ Ðì`_mZ Ho$ {H$gr H$U na, {Og na Amdoe ‘q’ h¡, H$moB© 

EH$g_mZ Mwå~H$s` joÌ 

B  doJ H$s {Xem Ho$ bå~dV² bJm`m J`m h¡ & `h Xem©BE 

{H$ `h H$U d¥Îmr` nW na J_Z H$aoJm & H$U Ho$ d¥Îmr` nW H$s {ÌÁ`m Ho$ {bE 
ì`§OH$ àmá H$s{OE & 

(b) ì`m»`m H$s{OE {H$ `{X doJ v  Mwå~H$s` joÌ H$s {Xem go H$moB© H$moU  ( 90)  

~ZmVm h¡, Vmo H$U Ho$ nW na Š`m à^md hmoJm &  3 

AWdm 

 gmBŠbmoQ´>m°Z H$m ì`dñWm AmaoI It{ME & BgH$m H$m`©H$mar {gÕmÝV Am¡a Xmo Cn`moJ {b{IE & 3 

(a) A particle of charge ‘q’ and mass ‘m’, moving with velocity ‘

v ’ is 

subjected to a uniform magnetic field 

B  perpendicular to its 

velocity. Show that the particle describes a circular path. Obtain 

expression for the radius of the circular path of the particle. 
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(b) Explain, how its path will be affected if the velocity 

v  makes an 

angle  ( 90) with the direction of the magnetic field. 

OR 

Draw a schematic sketch of a cyclotron. State its working principle and 

write its two uses. 

17. (a) Zm_m§{H$V AmaoI H$s ghm`Vm go {H$gr g§`wº$ gyú_Xeu H$s H$m`©{d{Y H$s ì`m»`m 
H$s{OE & 

(b) {H$gr g§`wº$ gyú_Xeu Ho$ {bE A{^Ñí`H$ Am¡a Zo{ÌH$m Ho$ {bE b|gm| H$m M`Z 
H$aVo g_` Amn {OZ ~mVm| H$m Ü`mZ aIVo h¢, CZH$m C„oI H$s{OE & 3 

(a) Explain the working of a compound microscope with the help of a 

labelled diagram. 

(b) Write the considerations that you keep in mind, while choosing 

lenses to be used as eyepiece and objective in a compound 

microscope. 

18. CÎmb b|g Ûmam {H$gr {~å~ H$m Am^mgr à{V{~å~ ~ZZm Xem©Zo Ho$ {bE {H$aU AmaoI 
It{ME & Bg AmaoI H$m Cn`moJ H$aHo$ b|g gyÌ Ho$ {bE ì`§OH$ àmßV H$s{OE & 3 

AWdm 

 {H$gr AdVb Xn©U Ho$ gm_Zo aIo {H$gr {~å~ H$m grYm à{V{~å~ ~ZZm Xem©Zo Ho$ {bE 
{H$aU AmaoI It{ME & Bg àH$ma Xn©U gyÌ ì`wËnÞ H$s{OE & 3 

Draw a ray diagram to show the formation of a virtual image of an object 

by a convex lens. Using this diagram, obtain the expressions for the lens 

formula. 

OR 

Draw a ray diagram to show the formation of an erect image of an object 

kept in front of a concave mirror. Hence deduce the mirror formula. 

19. (a) ì`m»`m H$s{OE {H$ {H$gr {Par go àH$me Va§Jm| H$s {ÛVr`H$ Va§{JH$mAm| Ho$ 
ì`{VH$aU go H$moB© {ddV©Z n¡Q>Z© {H$g àH$ma ~ZVm h¡ & 

(b) gmo{S>`_ H$m àH$me Xmo Va§JX¡¿`m] 5900 Å Am¡a 5960 Å go {_bH$a ~Zm h¡ & `{X 
gmo{S>`_ Ho$ àH$me go 2  10–4 m Mm¡‹S>mB© H$s {H$gr {Par H$mo àXrá {H$`m OmE, 
Vmo 1·5 m Xÿar na pñWV {H$gr nX©o na BZ XmoZm| Va§JX¡¿`mªo Ho$ {ddV©Z n¡Q>Zmªo Ho$ nhbo 
{ÛVr`H$ C{ƒîR>m| _| n¥WH$Z kmV H$s{OE & 3 
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(a) Explain how a diffraction pattern is formed due to interference of 

secondary wavelets of light waves from a slit. 

(b) Sodium light consists of two wavelengths, 5900 Å and 5960 Å. If a 

slit of width 2  10–4 m is illuminated by sodium light, find the 

separation between the first secondary maxima of the diffraction 

pattern of the two wavelengths on a screen placed 1·5 m away. 

 

20. (a) Amn{VV {d{H$aUm| H$s Xmo {^Þ Amd¥{Îm`m| (v1 > v2) Ho$ {bE g§J«mhH$ ßboQ> {d^d Ho$ 
gmW àH$me-{dÚwV² Ymam Ho$ {dMaU H$mo Xem©Zo Ho$ {bE J«m\$ It{ME & 

(b) AmBÝñQ>mBZ H$m àH$me-{dÚwV² g_rH$aU {b{IE & àH$me-{dÚwV² à^md H$s Xmo 
{d{eîQ>VmAm| H$s ì`m»`m H$s{OE {OZH$s ì`m»`m àH$me Ho$ Va§J {gÕmÝV Ûmam Zht 
H$s Om gH$Vr h¡ & 3 

(a) Draw a graph showing the variation of photoelectric current with 

collector plate potential for two different frequencies (v1 > v2) of the 

incident radiation.  

(b) Write Einstein’s photoelectric equation. Explain two features of 

photoelectric effect which cannot be explained by wave theory of 

light. 

 

21. hmBS´>moOZ Ho$ na_mUwAm| H$mo 12·5 eV D$Om© Ho$ {H$gr BboŠQ´>m°Z nwÝO Ûmam CÎmo{OV {H$`m J`m 
h¡ &  

(a) dh CƒV_ D$Om© ñVa kmV H$s{OE {Og VH$ BZ hmBS´>moOZ na_mUwAm| H$mo CÎmo{OV 
{H$`m Om gH$Vm h¡ & 

(b) BZ hmBS´>moOZ na_mUwAm| Ho$ ñnoŠQ´>_ H$s (i) bmB_¡Z loUr, (ii) ~m_a loUr H$s 
A{YH$V_ Va§JX¡¿`© kmV H$s{OE & 3 

Hydrogen atoms are excited with an electron beam of energy 12·5 eV. 

Find  

(a) The highest energy level up to which the hydrogen atoms will be 

excited.  

(b) The longest wavelengths in the (i) Lyman series, (ii) Balmer series 

of the spectrum of these hydrogen atoms.  
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22. (a) Cg AY©MmbH$ `w{º$ H$m {gÕmÝV {b{IE {OgH$m Cn`moJ dmoëQ>Vm {Z §̀ÌH$ Ho$ ê$n 
_| {H$`m OmVm h¡ & 

(b) n[anW AmaoI H$s ghm`Vm go BgH$s H$m`©{d{Y H$s ì`m»`m H$s{OE & 

(c) BgH$m I-V A{^bmj{UH$ It{ME & 3 

AWdm 

(a) (i) AND JoQ> Am¡a (ii) NOT JoQ> H$s gË`_mZ gmaUr {b{IE & 

(b) `h Xem©BE {H$ NAND JoQ>m| Ho$ g§`moOZ go OR JoQ> {H$g àH$ma àmá {H$`m Om 
gH$Vm h¡ & 3 

(a) Write the principle of a semiconductor device which is used as a 

voltage regulator.  

(b) With the help of a circuit diagram explain its working. 

(c) Draw its I-V characteristics. 

OR 

(a) Write the truth tables of (i) AND gate and (ii) NOT gate. 

(b) Show how an OR gate may be obtained with a combination of 

NAND gates. 

23. (a) C^`{ZîR> CËgO©H$ {dÝ`mg _| {H$gr n-p-n Q´>m§{OñQ>a Ho$ A{^bmj{UH$m| Ho$ AÜ``Z 
Ho$ {bE n[anW AmaoI It{ME & 

(b) BgHo$ {Zdoer Am¡a {ZJ©V A{^bmj{UH$m| H$s ghm`Vm go Amn {Zdoer à{VamoY Am¡a 
Ymam bpãY {H$g àH$ma kmV H$a|Jo ? 3 

(a) Draw the circuit diagram for studying the characteristics of an  

n-p-n transistor in common emitter configuration. 

(b) With the help of its input and output characteristics, how would 

you find the input resistance and the current gain from these 

characteristics ? 

24. (a) Amdí`H$ AmaoIm| H$s ghm`Vm go {H$gr _mSw>bH$ {g½Zb H$m Cn`moJ H$aHo$ {H$gr 
Á`mdH«$s` dmhH$ Va§J Ho$ Am`m_ _mSw>bZ H$s ì`m»`m H$s{OE & 

(b) {H$gr Xr JB© Am`m_ _mSw>{bV Va§J H$m A{YH$V_ Am`m_ 20 V VWm {ZåZV_ 
Am`m_ 5 V h¡ & _mSw>bZ gyMH$m§H$ n[aH${bV H$s{OE & 3 
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(a) Explain amplitude modulation of a sinusoidal carrier wave using a 

modulating signal, with the help of necessary diagrams. 

(b) For a given amplitude modulated wave, the maximum amplitude is 

20 V and the minimum amplitude is 5 V. Calculate the modulation 

index. 

IÊS> X 
SECTION D 

25. (a) VrZ g§Ym[aÌm| C1, C2 Am¡a C3 H$s n[aUm_r Ym[aVm Ho$ {bE ì`§OH$ àmá H$s{OE 
O~ BÝh| (i) nmíd© _| Am¡a {\$a (ii) loUr _| g§`mo{OV {H$`m J`m h¡ & 

(b) {XE JE n[anW _| AmaoI _| Xem©E AZwgma 4 F Ho$ g§Ym[aÌ na 16 C Amdoe  
h¡ &  12 F Ym[aVm Ho$ g§Ym[aÌ _| g§{MV D$Om© n[aH${bV H$s{OE & 5 

 
 

AWdm 
 

(a) JmCg {Z`_ H$m Cn`moJ H$aHo$ {H$gr YZmdo{eV Jmobr` H$moe _| (i) Jmobo Ho$ ^rVa, 
Am¡a (ii) Jmobo Ho$ ~mha {dÚwV²-joÌ Ho$ {bE ì`§OH$ àmá H$s{OE & 

(b) {H$gr Jmobo Ho$ Ho$ÝÐ go Xÿar r H$mo \$bZ _mZVo hþE {dÚwV²-joÌ Ho$ {dMaU H$mo J«m\$s` 
ê$n _| Xem©BE & 

(c) H$moB© 10 cm ^wOm H$s dJm©H$ma g_Vb MmXa 200 NC–1 Ho$ EH$g_mZ {dÚwV²-joÌ 
H$s {Xem go 30 Ho$ H$moU na PwH$s h¡ & Bg MmXa go JwOaZo dmbm {dÚwV² âbŠg 
n[aH${bV H$s{OE & 5 

(a) Obtain the expressions for the resultant capacitance when the 

three capacitors C1, C2 and C3 are connected (i) in parallel and 

then (ii) in series. 
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(b) In the circuit shown in the figure, the charge on the capacitor of  

4 F is 16 C. Calculate the energy stored in the capacitor of 12 F 

capacitance. 

 

 

 

OR 

(a) Using Gauss’ law, obtain expressions for the electric field (i) inside, 

and (ii) outside a positively charged spherical shell. 

(b) Show graphically variation of the electric field as a function of the 

distance r from the centre of the sphere. 

(c) A square plane sheet of side 10 cm is inclined at an angle of  

30 with the direction of a uniform electric field of 200 NC–1. 

Calculate the electric flux passing through the sheet. 

26. (a) {H$gr dmoëQ>Vm V = Vm sin t Ho$ ac òmoV, Omo Ymam i = im sin (t + ) H$s 
Ymam H$s Amny{V© H$a ahm h¡ Ûmam àMm{bV {H$gr loUr LCR n[anW _| j{`V Am¡gV 
e{º$ Ho$ {bE ì`§OH$ àmá H$s{OE & 

(b) (i) dmQ>hrZ Ymam Am¡a (ii) LCR n[anW Ho$ Q-JwUm§H$ H$s n[a^mfm {b{IE & 5 

AWdm 

(a) \¡$amS>o Ho$ {dÚwV²-Mwå~H$s` àoaU Ho$ {Z`_ {b{IE & 

(b) EH$g_mZ Mwå~H$s` joÌ B _| EH$g_mZ Mmb v go g_H$moU na J{V_mZ bå~mB© l Ho$ 
{H$gr grYo MmbH$ Ho$ {gam| na ào[aV {d.dm.~b (emf) Ho$ {bE ì`§OH$ ì`wËnÞ 
H$s{OE &   

(c) {H$gr n[aZm{bH$m, {Oggo Ymam i àdm{hV H$s JB© h¡, _| g§M{`V Mwå~H$s` D$Om© Ho$ 
{bE ì`§OH$ n[aZm{bH$m H$s bå~mB© l, joÌ\$b A Am¡a Mwå~H$s` joÌ B Ho$ nXm| _| 
àmá H$s{OE & 5 
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(a) Obtain the expression for the average power dissipated in a series 

LCR circuit driven by an ac source of voltage V = Vm sin t 

supplying the current i = im sin (t + ). 

(b) Define the terms : (i) Wattless current, and (ii) Q-factor of LCR 

circuit.  

OR 

(a) State Faraday’s laws of electromagnetic induction. 

(b) Derive an expression for the emf induced across the ends of a 

straight conductor of length l moving at right angles to a uniform 

magnetic field B with a uniform speed v. 

(c) Obtain the expression for the magnetic energy stored in a solenoid 

in terms of the magnetic field B, area A and length l of the solenoid 

through which a current i is passed. 

27. (a) Š`m Xmo ñdV§Ì EH$dUu àH$me òmoVm| H$m Cn`moJ ñWm`r ì`{VH$aU n¡Q>Z© àmá H$aZo _| 
{H$`m Om gH$Vm h¡ ? AnZo CÎma H$s nw{ï> H$s{OE & 

(b) `§J Ho$ {Û{Par à`moJ _| ì`{VH$aU {\«$§Om| Ho$ ~ZZo H$s ì`m»`m H$s{OE VWm q\«$O 
Mm¡‹S>mB© Ho$ {bE ì`§OH$ àmá H$s{OE & 

(c) Va§JX¡¿`©  Ho$ EH$dUu àH$me H$m Cn`moJ H$aZo na ì`{VH$aU Ho$ {H$gr à`moJ _| nX©o 

Ho$ {H$gr {~ÝXþ na, Ohm± nWmÝVa  h¡, àmá àH$me H$s Vrd«Vm K _mÌH$ h¡ & 
4

  

nWmÝVa Ho$ {H$gr {~ÝXþ na àH$me H$s Vrd«Vm kmV H$s{OE & 5 

AWdm 

(a) {H$gr XÿañW {~å~ go AmVo àH$me Ho$ {bE, Omo {H$gr CÎmb b|g go JwOa ahm h¡, 
Amn{VV g_Vb Va§JmJ« Ho$ {bE And{V©V Va§JmJ« It{ME & 

(b) hmBJoÝg Ho$ {gÕmÝV H$m Cn`moJ H$aHo$ AndV©Z Ho$ {Z`_m| H$mo gË`m{nV H$s{OE O~ 
àH$me gKZ _mÜ`_ go {dab _mÜ`_ na Amn{VV hmoVm hmo & 

(c) H$m±M Ho$ ñb¡~ na Amn{VV 590 nm Va§JX¡¿ ©̀ Ho$ nrbo àH$me Ho$ {bE H$m±M H$m 
AndV©Zm§H$ 1·5 h¡ & H$m±M Ho$ ñb¡~ Ho$ ^rVa nrbo àH$me H$s Va§JX¡¿ ©̀ Am¡a Mmb 
H$m AmH$bZ H$s{OE & 5 

(a) Can two independent monochromatic light sources be used to 

obtain a steady interference pattern ? Justify your answer.   

(b) In a Young’s double-slit experiment, explain the formation of 

interference fringes and obtain an expression for the fringe width. 
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(c) In an interference experiment using monochromatic light of 

wavelength , the intensity of light of a point, where the path 

difference is , on the screen is K units. Find out the intensity of 

light at a point when path difference is 
4


.   

OR 

(a) Sketch the refracted wavefront for the incident plane wavefront of 

light from a distant object passing through a convex lens.  

(b) Using Huygens’ principle, verify the laws of refraction when light 

from a denser medium is incident on a rarer medium. 

(c) For yellow light of wavelength 590 nm incident on a glass slab, the 

refractive index of glass is 1·5. Estimate the speed and wavelength 

of yellow light inside the glass slab.  
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narjmWu H$moS >H$mo CÎma-nwpñVH$m Ho$ _wI-n¥ð >na 
Adí` {bIo§ & 
Candidates must write the Code on the 

title page of the answer-book. 

 

 Series BVM/C  H$moS> Z§.      

 Code No. 

amob Z§. 
Roll No. 

 

 
 

 

 

 

 

 

 

 

 

^m¡{VH$ {dkmZ (g¡ÕmpÝVH$) 
PHYSICS (Theory) 

{ZYm©[aV g_` : 3 KÊQ>o   A{YH$V_ A§H$ : 70 

Time allowed : 3 hours Maximum Marks : 70 

 H¥$n`m Om±M H$a b| {H$ Bg àíZ-nÌ _o§ _w{ÐV n¥ð> 15 h¢ & 
 àíZ-nÌ _| Xm{hZo hmW H$s Amoa {XE JE H$moS >Zå~a H$mo N>mÌ CÎma-nwpñVH$m Ho$ _wI-n¥ð> na 

{bI| & 
 H¥$n`m Om±M H$a b| {H$ Bg àíZ-nÌ _| >27 àíZ h¢ & 
 H¥$n`m àíZ H$m CÎma {bIZm ewê$ H$aZo go nhbo, àíZ H$m H«$_m§H$ Adí` {bI| & 
 Bg  àíZ-nÌ  H$mo n‹T>Zo Ho$ {bE 15 {_ZQ >H$m g_` {X`m J`m h¡ &  àíZ-nÌ H$m {dVaU nydm©• 

_| 10.15 ~Oo {H$`m OmEJm &  10.15 ~Oo go 10.30 ~Oo VH$ N>mÌ Ho$db àíZ-nÌ H$mo n‹T>|Jo 
Am¡a Bg Ad{Y Ho$ Xm¡amZ do CÎma-nwpñVH$m na H$moB© CÎma Zht {bI|Jo & 

 Please check that this question paper contains 15 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. 

 15 minute time has been allotted to read this question paper. The question 

paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the 

students will read the question paper only and will not write any answer on 

the answer-book during this period. 
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SET-2 
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gm_mÝ` {ZX}e : 

(i) g^r àíZ A{Zdm`© h¢ & Bg àíZ-nÌ _| Hw$b 27 àíZ h¢ & 
(ii) Bg àíZ-nÌ Ho$ Mma ^mJ h¢ : IÊS> A, IÊS> ~, IÊS> g Am¡a IÊS> X & 
(iii) IÊS> A _| nm±M àíZ h¢, àË`oH$ H$m EH$ A§H$ h¡ & IÊS> ~ _| gmV àíZ h¢, àË`oH$ Ho$ Xmo A§H$  

h¢ & IÊS> g _| ~mah àíZ h¢, àË`oH$ Ho$ VrZ A§H$ h¢ & IÊS> X _| VrZ àíZ h¢, àË`oH$ Ho$ 
nm±M A§H$ h¢ &  

(iv) àíZ-nÌ _| g_J« na H$moB© {dH$ën Zht h¡ & VWm{n, EH$ A§H$ dmbo Xmo àíZm| _|, Xmo A§H$m| dmbo 
Xmo àíZm| _|, VrZ A§H$m| dmbo Mma àíZm| _| Am¡a nm±M A§H$m| dmbo VrZm| àíZm| _| AmÝV[aH$ M`Z 
àXmZ {H$`m J`m h¡ & Eogo àíZm| _| AmnH$mo {XE JE M`Z _| go Ho$db EH$ àíZ hr H$aZm h¡ & 

(v) Ohm± Amdí`H$ hmo, Amn {ZåZ{b{IV ^m¡{VH$ {Z`Vm§H$m| Ho$ _mZm| H$m Cn`moJ H$a gH$Vo h¢ : 

 c = 3  108 m/s 

 h = 6.63  10–34 Js 

 e = 1.6  10–19 C 

 0 = 4  10–7 T m A–1 

 0 = 8.854  10–12 C2 N–1 m–2  

 

0
4

1


 = 9  109 N m2 C–2 

 BboŠQ´>m°Z H$m Ðì`_mZ (me) = 9.1  10–31 kg 

 Ý`yQ´>m°Z H$m Ðì`_mZ = 1.675  10–27 kg 

 àmoQ>m°Z H$m Ðì`_mZ = 1.673  10–27 kg 

 AmdmoJmÐmo g§»`m = 6.023  1023 à{V J«m_ _mob 

 ~moëQ²>µO_mZ {Z`Vm§H$ = 1.38  10–23 JK–1 

General Instructions : 

(i) All questions are compulsory. There are 27 questions in all.  

(ii) This question paper has four sections : Section A, Section B, Section C and 

Section D.  

(iii) Section A contains five questions of one mark each, Section B contains  

seven questions of two marks each, Section C contains twelve questions of 

three marks each, Section D contains three questions of five marks each. 
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(iv) There is no overall choice. However, an internal choice(s) has been provided in 

two questions of one mark, two questions of two marks, four questions of 

three marks and three questions of five marks weightage. You have to 

attempt only one of the choices in such questions. 

(v) You  may use the following values of physical constants wherever necessary : 

 c = 3  108 m/s 

 h = 6.63  10–34 Js 

 e = 1.6  10–19 C 

 0 = 4  10–7 T m A–1 

 0 = 8.854  10–12 C2 N–1 m–2   

 

0
4

1


= 9  109 N m2 C–2 

 Mass of electron (me) = 9.1  10–31 kg 

 Mass of neutron = 1.675  10–27 kg 

 Mass of proton = 1.673  10–27 kg 

 Avogadro’s number = 6.023  1023 per gram mole 

 Boltzmann constant = 1.38  10–23 JK–1 

IÊS> A 

SECTION A 

1. n¥Ïdr Ho$ Mwå~H$s` joÌ Ho$ j¡{VO KQ>H$ Am¡a Z_Z H$moU Ho$ ~rM g§~§Y {b{IE & 1 

Write the relationship between the horizontal component of earth’s 

magnetic field and the angle of dip. 

2. ^mar Zm{^H$m| _| ñdV: Zm{^H$s` {dIÊS>Z à{H«$`m Š`m| hmoVr h¡ ? 1 

Why does the process of spontaneous nuclear fission occur in heavy  

nuclei ? 

3. g§Mma ì`dñWm _| g§Xoe {g½Zbm| H$s ‘~¡ÊS> Mm¡‹S>mB©’ H$s n[a^mfm Xr{OE & 1 

Define the term ‘band width’ of message signals in communication 

system. 
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4. {dÚwV²-Mwå~H$s` ñnoŠQ´>_ Ho$ Cg ^mJ H$m Zm_ {b{IE Ohm± Va§JX¡¿`© A{YH$V_ hmoVr h¡ Am¡a 
BgH$m EH$ Cn`moJ {b{IE & 1 

AWdm 

 {dÚwV²-Mwå~H$s` ñnoŠQ´>_ Ho$ Cg ^mJ H$mo nhMm{ZE {OgH$m Cn`moJ Am¡fY _| {ZXmZmW© 
Am¡Oma Ho$ ê$n _| hmoVm h¡ Am¡a BgH$m Amd¥{Îm n[aga {b{IE & 1 

Name the part of the electromagnetic spectrum which has the longest 

wavelength and write its one use. 

OR 

Identify the part of electromagnetic spectrum which is used as diagnostic 

tool in medicine and write its frequency range. 

5. 2 eV D$Om© dmbo \$moQ>m°Z go g§~Õ Amd¥{Îm H$m AmH$bZ H$s{OE & 1 

AWdm 

 Š`m àH$me-{dÚwV² à^md _| àH$me-{dÚwV² Ymam Amn{VV {d{H$aU H$s Vrd«Vm na {Z^©a H$aVr 
h¡ ? H$maU Xr{OE &  1 

Estimate the frequency associated with a photon of energy 2 eV. 

OR 

In photoelectric effect, does the photoelectric current depend on the 

intensity of incident radiation ? Give reasons. 

IÊS> ~ 
SECTION B 

6. {H$gr d¡ÚwV {ÛY«wd H$s {dfwdV aoIm na pñWV {H$gr {~ÝXþ na {dÚwV²-joÌ Ho$ {bE ì`§OH$ 
àmá H$s{OE & 2 

AWdm 

 {H$gr ~mø {dÚwV²-joÌ )E(


 go H$moB© H$moU () ~ZmZo dmbo {H$gr d¡ÚwV {ÛY«wd H$s pñW{VO 
D$Om© Ho$ {bE ì`§OH$ àmá H$s{OE & Bg pñW{VO D$Om© H$m {ZåZV_ _mZ Š`m h¡ ? 2 

Obtain the expression for the electric field at a point on the equatorial 

line of an electric dipole. 

OR 

Obtain the expression for potential energy of an electric dipole placed 

with its axis at an angle () to an external electric field )E(


. What is the 

minimum value of the potential energy ?  
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7. x-Aj Ho$ AZw{Xe {H$gr {dÚwV²-joÌ H$mo x > 0 Ho$ {bE 

E  = 200 

^
i N/C VWm x < 0 Ho$ 

{bE 

E  = – 200 

^
i N/C Ûmam {X`m J`m h¡ & bå~mB© 30 cm VWm {ÌÁ`m 5 cm H$m H$moB© 

b§~-d¥Îmr` {g{bÊS>a x-Aj Ho$ g_mÝVa Bg àH$ma aIm h¡ {H$ BgH$m Ho$ÝÐ _yb-{~ÝXþ na h¡ 

VWm EH$ \$bH$ x = + 15 cm na Am¡a Xÿgam \$bH$ x = – 15 cm na h¡ & Bg {g{bÊS>a go 
JwOaZo dmbm ZoQ> ~{h_w©Ir âbŠg n[aH${bV H$s{OE & 2 

An electric field along the x-axis is given by 

E  = 200 

^
i N/C for x > 0 and 


E  = – 200 

^
i N/C for x < 0. A right circular cylinder of length 30 cm and 

radius 5 cm lies parallel to the x-axis, with its centre at the origin and 

one face at x = + 15 cm, the other face at x = – 15 cm. Calculate the net 

outward flux through the cylinder. 

8. hmBS´>moOZ na_mUw H$s àW_ Am¡a {ÛVr` CÎmo{OV AdñWm _| Zm{^H$ Ho$ Mmam| Amoa n[aH«$_m 
H$aVo hþE BboŠQ´>m°Z go g§~Õ Va§JX¡¿`m] Ho$ AZwnmV H$m AmH$bZ H$s{OE & 2 

Estimate the ratio of the wavelengths associated with the electron 

orbiting around the nucleus in the first and second excited states of 

hydrogen atom. 

9. {H$gr g§Mma ì`dñWm _| àofU go nyd© g§Xoe {g½Zb H$mo _mSw>{bV H$aZo H$s Amdí`H$Vm H$s 
nwpîQ> Ho$ {bE {H$Ýht Xmo H$maUm| H$s ì`m»`m H$s{OE & 2 

Explain any two reasons justifying the need of modulating a message 

signal before transmission in a communication system.  

10. H$moB© àH$me ~ë~ ~mar-~mar go {H$gr ac òmoV go loUr _| (a) LR n[anW Ho$ {gam| Ho$  

Ama-nma, (b) RC n[anW Ho$ {gam| Ho$ Ama-nma g§`mo{OV h¡ & Amdí`H$ J{UVr` gyÌ H$s 
ghm`Vm go ì`m»`m H$s{OE {H$ O~ ac òmoV H$s Amd¥{Îm _| d¥{Õ H$s OmVr h¡, Vmo àH$aU 

(a) Am¡a (b) _| Bg ~ë~ H$s M_H$ _| Š`m n[adV©Z hmoVm h¡ & 2 

A light bulb is in turn connected in a series (a) across an LR circuit,  

(b) across an RC circuit, with an ac source. Explain, giving necessary 

mathematical formula, the effect on the brightness of the bulb in case (a) 

and (b), when the frequency of the ac source is increased. 
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11. (a) Xmobm`_mZ {dÚwV² Ed§ Mwå~H$s` joÌm| H$s {XemAm| H$mo Xem©Vo hþE z-{Xem Ho$ AZw{Xe 
g§MaU H$aVr hþB© {H$gr a¡{IH$V: Yw«{dV {dÚwV²-Mwå~H$s` Va§J H$m J«m\$ It{ME & 

(b) {ZåZ{b{IV Ho$ {bE g§~§Y {b{IE (i) àH$me H$s Mmb Am¡a {dÚwV² Ed§ Mwå~H$s` 
joÌm| Ho$ Am`m_m| Ho$ ~rM, (ii) _mÜ`_ H$s Mwå~H$erbVm 0 Am¡a namd¡ÚwVm§H$ 0 Ho$ 
nXm| _| {dÚwV²-Mwå~H$s` Va§J H$s Mmb Ho$ {bE &  2 

(a) Draw a graph of a linearly polarised em wave propagating in the  

z-direction showing the directions of the oscillating electric and 

magnetic fields.  

(b) Write the relations (i) between the speed of light and the 

amplitudes of electric and magnetic fields, (ii) for the speed of  

em wave in terms of a permittivity 0, and magnetic permeability, 

0, of the medium.  

12. {H$gr N>V Ho$ n§Io H$m àË`oH$ ãboS> 0·5 m {ÌÁ`m Ho$ d¥Îm _| KyU©Z H$aVm h¡ & `{X n§Im à{V 

goH$ÊS> 2 KyU©Z H$aVm h¡ VWm n¥Ïdr Ho$ Mwå~H$s` joÌ H$m D$Üdm©Ya KQ>H$ 8  10–5 T h¡, 
Vmo àË`oH$ ãboS> Ho$ ^rVar Am¡a ~mhar {gam| Ho$ ~rM ào[aV {dÚwV²-dmhH$ ~b (emf) 

n[aH${bV H$s{OE &  2 

AWdm 

 10 cm ^wOm H$m H$moB© dJ© nme, {OgH$s ^wOmE± X Am¡a Y Aj Ho$ g_mÝVa h¢, 8 cm s–1 

Ho$ doJ go YZmË_H$ X-{Xem _|, {Og_| YZmË_H$ Z-{Xem _| H$moB© Mwå~H$s` joÌ h¡, J_Z 
H$aVm h¡ & `h joÌ Ag_mZ h¡ Am¡a BgH$s àdUVm G$UmË_H$ X-{Xem Ho$ AZw{Xe  

10–3
 T cm–1 h¡ (AWm©V² G$UmË_H$ X-{Xem _| J{V H$aZo na Bg_| 10–3

 T cm–1 H$s d¥{Õ 
hmoVr h¡) & ào[aV {dÚwV²-dmhH$ ~b (emf) n[aH${bV H$s{OE & 2 

In a ceiling fan, each blade rotates in a circle of radius 0·5 m. If the fan 

makes 2 rotations per second and the vertical component of the earth’s 

magnetic field is 8  10–5 T, calculate the emf induced between the inner 

and outer ends of each blade. 

OR 

A square loop of side 10 cm with its sides parallel to X and Y axes is 

moved with a velocity of 8 cm s–1 in the positive X-direction containing a 

magnetic field in the positive Z-direction. The field is non-uniform and 

has a gradient of 10–3 T cm–1 along the negative X-direction (i.e. it 

increases by 10–3 T cm–1 as one moves in the negative X-direction). 

Calculate the emf induced.  
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IÊS> g 
SECTION C  

13. (a) doJ ‘

v ’ go J{V_mZ ‘m’ Ðì`_mZ Ho$ {H$gr H$U na, {Og na Amdoe ‘q’ h¡, H$moB© 

EH$g_mZ Mwå~H$s` joÌ 

B  doJ H$s {Xem Ho$ bå~dV² bJm`m J`m h¡ & `h Xem©BE 

{H$ `h H$U d¥Îmr` nW na J_Z H$aoJm & H$U Ho$ d¥Îmr` nW H$s {ÌÁ`m Ho$ {bE 

ì`§OH$ àmá H$s{OE & 

(b) ì`m»`m H$s{OE {H$ `{X doJ v  Mwå~H$s` joÌ H$s {Xem go H$moB© H$moU  ( 90)  

~ZmVm h¡, Vmo H$U Ho$ nW na Š`m à^md hmoJm &  3 

AWdm 

 gmBŠbmoQ´>m°Z H$m ì`dñWm AmaoI It{ME & BgH$m H$m`©H$mar {gÕmÝV Am¡a Xmo Cn`moJ {b{IE & 3 

(a) A particle of charge ‘q’ and mass ‘m’, moving with velocity ‘

v ’ is 

subjected to a uniform magnetic field 

B  perpendicular to its 

velocity. Show that the particle describes a circular path. Obtain 

expression for the radius of the circular path of the particle. 

(b) Explain, how its path will be affected if the velocity 

v  makes an 

angle  ( 90) with the direction of the magnetic field. 

OR 

Draw a schematic sketch of a cyclotron. State its working principle and 

write its two uses. 

14. (a) AmnH$mo {H$gr XþH$mZ go 36  104   5% Ho$ à{VamoY H$m H$moB© H$m~©Z à{VamoYH$ 
MwZZm h¡ & dm§{N>V à{VamoYH$ H$mo H$mo[S>V H$aZo Ho$ {bE dU© ~¡ÊS>m| H$m Š`m H«$_ hmoZm 
Mm{hE ? 

(b) BboŠQ´>m°{ZH$ n[anWm| _| H$m~©Z à{VamoYH$m| H$m {dñVrU© Cn`moJ Š`m| {H$`m OmVm  
h¡ ? 

(c) _rQ>a goVw H$m Cn`moJ H$aHo$ {H$gr Vma H$m AkmV à{VamoY kmV H$aVo g_` ~aVr 
OmZo dmbr Xmo _hÎdnyU© gmdYm{Z`m± {b{IE & 3 

(a) You are required to select a carbon resistor of resistance of  

36  104   5% from a shopkeeper. What would be the sequence of 

colour bands required to code the desired resistor ? 

(b) Why do carbon resistors find extensive use in electronic circuits ? 

(c) Write two important precautions used in determining the 

resistance of a wire of unknown resistance using meter bridge. 
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15. (a) "Andmh doJ' Am¡a "{dlm§{V H$mb' nXm| H$s n[a^mfm {b{IE Am¡a BZH$s ^m¡{VH$ 
gmW©H$Vm H$m dU©Z H$s{OE & 

(b) bå~mB© L H$m H$moB© MmbH$ {d.dm.~b (emf) E Ho$ {H$gr dc òmoV Ho$ {gam| go 
g§`mo{OV h¡ & `{X Bg MmbH$ H$mo g_mZ nXmW© Am¡a g_mZ AZwàñW-H$mQ> joÌ\$b, 
naÝVw bå~mB© 5L, Ho$ {H$gr AÝ` Vma Ûmam à{VñWm{nV H$a {X`m OmE, Vmo {H$g 
JwUH$ Ûmam Andmh doJ _| n[adV©Z hmoJm ? 3 

AWdm 

 Xmo gob {OZHo$ {d.dm.~b (emf) Am¡a Am§V[aH$ à{VamoY 1, r1 VWm 2, r2 h¢, nmíd© _| 

g§`mo{OV h¢ & Cg gob Ho$ {d.dm.~b (emf) Am¡a Am§V[aH$ à{VamoY Ho$ {bE ì`§OH$ ì`wËnÞ 

H$s{OE {OgHo$ Ûmam Bg g§̀ moOZ H$mo à{VñWm{nV {H$`m Om gH$Vm h¡ & 3 

(a) Define the terms ‘drift velocity’ and ‘relaxation time’ giving their 

physical significance. 

(b) A conductor of length L is connected across a dc source of emf E. If 

the conductor is replaced by another of the same material and area 

of cross-section but of length 5L, by what factor will the drift 

velocity change ? 

OR 

Two cells of emf and internal resistance 1, r1 and 2, r2 are connected in 

parallel. Derive the expressions for the emf and internal resistance of a 

cell which can replace this combination. 

16. (a) {H$gr J¡ëd¡Zmo_rQ>a H$mo dmoëQ>_rQ>a _| ê$nmÝV[aV H$aZo Ho$ {bE Cƒ à{VamoY H$s 
Amdí`H$Vm Š`m| hmoVr h¡ ? 

(b) {H$gr J¡ëd¡Zmo_rQ>a H$s Hw$ÊS>br H$m à{VamoY 12  h¡ VWm  BgH$m _rQ>a 3 mA Ymam 
Ho$ {bE nyU© n¡_mZm {djonÊm XoVm h¡ & Amn Bg J¡ëd¡Zmo_rQ>a H$mo 0 – 18 V n[aga Ho$ 
dmoëQ>_rQ>a _| {H$g àH$ma ê$nmÝV[aV H$a|Jo ? 3 

(a) Why is a high resistance required to convert a galvanometer into a 

voltmeter ?  

(b) A galvanometer coil has a resistance of 12  and the meter shows 

full scale deflection for a current of 3 mA. How will you convert it 

into a voltmeter of range 0 to 18 V ? 
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17. CÎmb b|g Ûmam {H$gr {~å~ H$m Am^mgr à{V{~å~ ~ZZm Xem©Zo Ho$ {bE {H$aU AmaoI 
It{ME & Bg AmaoI H$m Cn`moJ H$aHo$ b|g gyÌ Ho$ {bE ì`§OH$ àmßV H$s{OE & 3 

AWdm 

 {H$gr AdVb Xn©U Ho$ gm_Zo aIo {H$gr {~å~ H$m grYm à{V{~å~ ~ZZm Xem©Zo Ho$ {bE 
{H$aU AmaoI It{ME & Bg àH$ma Xn©U gyÌ ì`wËnÞ H$s{OE & 3 

Draw a ray diagram to show the formation of a virtual image of an object 

by a convex lens. Using this diagram, obtain the expressions for the lens 

formula. 

OR 

Draw a ray diagram to show the formation of an erect image of an object 

kept in front of a concave mirror. Hence deduce the mirror formula. 

18. Zm_m§{H$V AmaoI H$s ghm`Vm go {H$gr AndV©H$ Xÿa~rZ (XÿaXe©H$) H$s H$m ©̀{d{Y H$s 
ì`m»`m H$s{OE & Bg àH$ma H$s Xÿa~rZm| H$s Š`m à_wI gr_mE± hmoVr h¢ Am¡a namdV©H$ 
Xÿa~rZm| _| BZ na {H$g àH$ma nma nm`m OmVm h¡ ? 3 

Explain the working of a refracting telescope with the help of a labelled 

diagram. What are the main limitations of this type of telescope and how 

are these overcome in a reflecting telescope ?  

19. (a) Cg AY©MmbH$ `w{º$ H$m {gÕmÝV {b{IE {OgH$m Cn`moJ dmoëQ>Vm {Z §̀ÌH$ Ho$ ê$n 
_| {H$`m OmVm h¡ & 

(b) n[anW AmaoI H$s ghm`Vm go BgH$s H$m`©{d{Y H$s ì`m»`m H$s{OE & 

(c) BgH$m I-V A{^bmj{UH$ It{ME & 3 

AWdm 

(a) (i) AND JoQ> Am¡a (ii) NOT JoQ> H$s gË`_mZ gmaUr {b{IE & 

(b) `h Xem©BE {H$ NAND JoQ>m| Ho$ g§`moOZ go OR JoQ> {H$g àH$ma àmá {H$`m Om 
gH$Vm h¡ & 3 

(a) Write the principle of a semiconductor device which is used as a 

voltage regulator.  

(b) With the help of a circuit diagram explain its working. 

(c) Draw its I-V characteristics. 

OR 
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(a) Write the truth tables of (i) AND gate and (ii) NOT gate. 

(b) Show how an OR gate may be obtained with a combination of 

NAND gates. 

20. (a) àH$me-{dÚwV² à^md Ho$ g§X^© _| nXm| (i) Xohbr Amd¥{Îm, Am¡a (ii) {ZamoYr {d^d H$s 
n[a^mfm {b{IE & 

(b) {H$gr {XE JE àH$me-gwJ«mhr nXmW©> Ho$ {bE Amn{VV {d{H$aUm| H$s Amd¥{Îm (v) Ho$ 
gmW {ZamoYr {d^d (V0) Ho$ {dMaU H$mo Xem©Zo Ho$ {bE J«m\$ It{ME & 3 

(a) Define the terms, (i) threshold frequency, and (ii) stopping 

potential in the context of photoelectric effect.  

(b) Draw a graph showing the variation of stopping potential (V0) with 

frequency (v) of incident radiation for a given photosensitive 

material. 

21. (a) C^`{ZîR> CËgO©H$ {dÝ`mg _| {H$gr n-p-n Q´>m§{OñQ>a Ho$ A{^bmj{UH$m| Ho$ AÜ``Z 
Ho$ {bE n[anW AmaoI It{ME & 

(b) BgHo$ {Zdoer Am¡a {ZJ©V A{^bmj{UH$m| H$s ghm`Vm go Amn {Zdoer à{VamoY Am¡a 
Ymam bpãY {H$g àH$ma kmV H$a|Jo ? 3 

(a) Draw the circuit diagram for studying the characteristics of an  

n-p-n transistor in common emitter configuration. 

(b) With the help of its input and output characteristics, how would 

you find the input resistance and the current gain from these 

characteristics ? 

22. hmBS´>moOZ Ho$ na_mUwAm| H$mo 12·5 eV D$Om© Ho$ {H$gr BboŠQ´>m°Z nwÝO Ûmam CÎmo{OV {H$`m J`m 
h¡ &  

(a) dh CƒV_ D$Om© ñVa kmV H$s{OE {Og VH$ BZ hmBS´>moOZ na_mUwAm| H$mo CÎmo{OV 
{H$`m Om gH$Vm h¡ & 

(b) BZ hmBS´>moOZ na_mUwAm| Ho$ ñnoŠQ´>_ H$s (i) bmB_¡Z loUr, (ii) ~m_a loUr H$s 
A{YH$V_ Va§JX¡¿`© kmV H$s{OE & 3 
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Hydrogen atoms are excited with an electron beam of energy 12·5 eV. 

Find  

(a) The highest energy level up to which the hydrogen atoms will be 

excited.  

(b) The longest wavelengths in the (i) Lyman series, (ii) Balmer series 

of the spectrum of these hydrogen atoms.  

23. (a) Amdí`H$ AmaoIm| H$s ghm`Vm go {H$gr _mSw>bH$ {g½Zb H$m Cn`moJ H$aHo$ {H$gr 

Á`mdH«$s` dmhH$ Va§J Ho$ Am`m_ _mSw>bZ H$s ì`m»`m H$s{OE & 

(b) {H$gr Xr JB© Am`m_ _mSw>{bV Va§J H$m A{YH$V_ Am`m_ 20 V VWm {ZåZV_ 
Am`m_ 5 V h¡ & _mSw>bZ gyMH$m§H$ n[aH${bV H$s{OE & 3 

(a) Explain amplitude modulation of a sinusoidal carrier wave using a 

modulating signal, with the help of necessary diagrams. 

(b) For a given amplitude modulated wave, the maximum amplitude is 

20 V and the minimum amplitude is 5 V. Calculate the modulation 

index. 

24. (a) ì`m»`m H$s{OE {H$ {H$gr {Par go àH$me Va§Jm| H$s {ÛVr`H$ Va§{JH$mAm| Ho$ 
ì`{VH$aU go H$moB© {ddV©Z n¡Q>Z© {H$g àH$ma ~ZVm h¡ & 

(b) gmo{S>`_ H$m àH$me Xmo Va§JX¡¿`m] 5900 Å Am¡a 5960 Å go {_bH$a ~Zm h¡ & `{X 
gmo{S>`_ Ho$ àH$me go 2  10–4 m Mm¡‹S>mB© H$s {H$gr {Par H$mo àXrá {H$`m OmE, 

Vmo 1·5 m Xÿar na pñWV {H$gr nX©o na BZ XmoZm| Va§JX¡¿`mªo Ho$ {ddV©Z n¡Q>Zmªo Ho$ nhbo 
{ÛVr`H$ C{ƒîR>m| _| n¥WH$Z kmV H$s{OE & 3 

(a) Explain how a diffraction pattern is formed due to interference of 

secondary wavelets of light waves from a slit. 

(b) Sodium light consists of two wavelengths, 5900 Å and 5960 Å. If a 

slit of width 2  10–4 m is illuminated by sodium light, find the 

separation between the first secondary maxima of the diffraction 

pattern of the two wavelengths on a screen placed 1·5 m away. 
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IÊS> X 
SECTION D 

25. (a) {H$gr dmoëQ>Vm V = Vm sin t Ho$ ac òmoV, Omo Ymam i = im sin (t + ) H$s 
Ymam H$s Amny{V© H$a ahm h¡ Ûmam àMm{bV {H$gr loUr LCR n[anW _| j{`V Am¡gV 
e{º$ Ho$ {bE ì`§OH$ àmá H$s{OE & 

(b) (i) dmQ>hrZ Ymam Am¡a (ii) LCR n[anW Ho$ Q-JwUm§H$ H$s n[a^mfm {b{IE & 5 

AWdm 

(a) \¡$amS>o Ho$ {dÚwV²-Mwå~H$s` àoaU Ho$ {Z`_ {b{IE & 

(b) EH$g_mZ Mwå~H$s` joÌ B _| EH$g_mZ Mmb v go g_H$moU na J{V_mZ bå~mB© l Ho$ 
{H$gr grYo MmbH$ Ho$ {gam| na ào[aV {d.dm.~b (emf) Ho$ {bE ì`§OH$ ì`wËnÞ 
H$s{OE &   

(c) {H$gr n[aZm{bH$m, {Oggo Ymam i àdm{hV H$s JB© h¡, _| g§M{`V Mwå~H$s` D$Om© Ho$ 
{bE ì`§OH$ n[aZm{bH$m H$s bå~mB© l, joÌ\$b A Am¡a Mwå~H$s` joÌ B Ho$ nXm| _| 
àmá H$s{OE & 5 

(a) Obtain the expression for the average power dissipated in a series 

LCR circuit driven by an ac source of voltage V = Vm sin t 

supplying the current i = im sin (t + ). 

(b) Define the terms : (i) Wattless current, and (ii) Q-factor of LCR 

circuit.  

OR 

(a) State Faraday’s laws of electromagnetic induction. 

(b) Derive an expression for the emf induced across the ends of a 

straight conductor of length l moving at right angles to a uniform 

magnetic field B with a uniform speed v. 

(c) Obtain the expression for the magnetic energy stored in a solenoid 

in terms of the magnetic field B, area A and length l of the solenoid 

through which a current i is passed. 

26. (a) Š`m Xmo ñdV§Ì EH$dUu àH$me òmoVm| H$m Cn`moJ ñWm`r ì`{VH$aU n¡Q>Z© àmá H$aZo _| 
{H$`m Om gH$Vm h¡ ? AnZo CÎma H$s nw{ï> H$s{OE & 

(b) `§J Ho$ {Û{Par à`moJ _| ì`{VH$aU {\«$§Om| Ho$ ~ZZo H$s ì`m»`m H$s{OE VWm q\«$O 
Mm¡‹S>mB© Ho$ {bE ì`§OH$ àmá H$s{OE & 
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(c) Va§JX¡¿`©  Ho$ EH$dUu àH$me H$m Cn`moJ H$aZo na ì`{VH$aU Ho$ {H$gr à`moJ _| nX©o 

Ho$ {H$gr {~ÝXþ na, Ohm± nWmÝVa  h¡, àmá àH$me H$s Vrd«Vm K _mÌH$ h¡ & 
4

  

nWmÝVa Ho$ {H$gr {~ÝXþ na àH$me H$s Vrd«Vm kmV H$s{OE & 5 

AWdm 

(a) {H$gr XÿañW {~å~ go AmVo àH$me Ho$ {bE, Omo {H$gr CÎmb b|g go JwOa ahm h¡, 

Amn{VV g_Vb Va§JmJ« Ho$ {bE And{V©V Va§JmJ« It{ME & 

(b) hmBJoÝg Ho$ {gÕmÝV H$m Cn`moJ H$aHo$ AndV©Z Ho$ {Z`_m| H$mo gË`m{nV H$s{OE O~ 

àH$me gKZ _mÜ`_ go {dab _mÜ`_ na Amn{VV hmoVm hmo & 

(c) H$m±M Ho$ ñb¡~ na Amn{VV 590 nm Va§JX¡¿ ©̀ Ho$ nrbo àH$me Ho$ {bE H$m±M H$m 

AndV©Zm§H$ 1·5 h¡ & H$m±M Ho$ ñb¡~ Ho$ ^rVa nrbo àH$me H$s Va§JX¡¿ ©̀ Am¡a Mmb 

H$m AmH$bZ H$s{OE & 5 

(a) Can two independent monochromatic light sources be used to 

obtain a steady interference pattern ? Justify your answer.   

(b) In a Young’s double-slit experiment, explain the formation of 

interference fringes and obtain an expression for the fringe width. 

(c) In an interference experiment using monochromatic light of 

wavelength , the intensity of light of a point, where the path 

difference is , on the screen is K units. Find out the intensity of 

light at a point when path difference is 
4


.   

OR 

(a) Sketch the refracted wavefront for the incident plane wavefront of 

light from a distant object passing through a convex lens.  

(b) Using Huygens’ principle, verify the laws of refraction when light 

from a denser medium is incident on a rarer medium. 

(c) For yellow light of wavelength 590 nm incident on a glass slab, the 

refractive index of glass is 1·5. Estimate the speed and wavelength 

of yellow light inside the glass slab. 
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27. (a) VrZ g§Ym[aÌm| C1, C2 Am¡a C3 H$s n[aUm_r Ym[aVm Ho$ {bE ì`§OH$ àmá H$s{OE 

O~ BÝh| (i) nmíd© _| Am¡a {\$a (ii) loUr _| g§`mo{OV {H$`m J`m h¡ & 

(b) {XE JE n[anW _| AmaoI _| Xem©E AZwgma 4 F Ho$ g§Ym[aÌ na 16 C Amdoe  

h¡ &  12 F Ym[aVm Ho$ g§Ym[aÌ _| g§{MV D$Om© n[aH${bV H$s{OE & 5 

 
 

AWdm 
 

(a) JmCg {Z`_ H$m Cn`moJ H$aHo$ {H$gr YZmdo{eV Jmobr` H$moe _| (i) Jmobo Ho$ ^rVa, 

Am¡a (ii) Jmobo Ho$ ~mha {dÚwV²-joÌ Ho$ {bE ì`§OH$ àmá H$s{OE & 

(b) {H$gr Jmobo Ho$ Ho$ÝÐ go Xÿar r H$mo \$bZ _mZVo hþE {dÚwV²-joÌ Ho$ {dMaU H$mo J«m\$s` 

ê$n _| Xem©BE & 

(c) H$moB© 10 cm ^wOm H$s dJm©H$ma g_Vb MmXa 200 NC–1 Ho$ EH$g_mZ {dÚwV²-joÌ 

H$s {Xem go 30 Ho$ H$moU na PwH$s h¡ & Bg MmXa go JwOaZo dmbm {dÚwV² âbŠg 

n[aH${bV H$s{OE & 5 

(a) Obtain the expressions for the resultant capacitance when the 

three capacitors C1, C2 and C3 are connected (i) in parallel and 

then (ii) in series. 
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(b) In the circuit shown in the figure, the charge on the capacitor of  

4 F is 16 C. Calculate the energy stored in the capacitor of 12 F 

capacitance. 

 

 

 

OR 

(a) Using Gauss’ law, obtain expressions for the electric field (i) inside, 

and (ii) outside a positively charged spherical shell. 

(b) Show graphically variation of the electric field as a function of the 

distance r from the centre of the sphere. 

(c) A square plane sheet of side 10 cm is inclined at an angle of  

30 with the direction of a uniform electric field of 200 NC–1. 

Calculate the electric flux passing through the sheet. 
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narjmWu H$moS >H$mo CÎma-nwpñVH$m Ho$ _wI-n¥ð >na 
Adí` {bIo§ & 
Candidates must write the Code on the 

title page of the answer-book. 

 

 Series BVM/C  H$moS> Z§.      

 Code No. 

amob Z§. 
Roll No. 

 

 
 

 

 

 

 

 

 

 

 

^m¡{VH$ {dkmZ (g¡ÕmpÝVH$) 
PHYSICS (Theory) 

{ZYm©[aV g_` : 3 KÊQ>o   A{YH$V_ A§H$ : 70 

Time allowed : 3 hours Maximum Marks : 70 

 H¥$n`m Om±M H$a b| {H$ Bg àíZ-nÌ _o§ _w{ÐV n¥ð> 15 h¢ & 
 àíZ-nÌ _| Xm{hZo hmW H$s Amoa {XE JE H$moS >Zå~a H$mo N>mÌ CÎma-nwpñVH$m Ho$ _wI-n¥ð> na 

{bI| & 
 H¥$n`m Om±M H$a b| {H$ Bg àíZ-nÌ _| >27 àíZ h¢ & 
 H¥$n`m àíZ H$m CÎma {bIZm ewê$ H$aZo go nhbo, àíZ H$m H«$_m§H$ Adí` {bI| & 
 Bg  àíZ-nÌ  H$mo n‹T>Zo Ho$ {bE 15 {_ZQ >H$m g_` {X`m J`m h¡ &  àíZ-nÌ H$m {dVaU nydm©• 

_| 10.15 ~Oo {H$`m OmEJm &  10.15 ~Oo go 10.30 ~Oo VH$ N>mÌ Ho$db àíZ-nÌ H$mo n‹T>|Jo 
Am¡a Bg Ad{Y Ho$ Xm¡amZ do CÎma-nwpñVH$m na H$moB© CÎma Zht {bI|Jo & 

 Please check that this question paper contains 15 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. 

 15 minute time has been allotted to read this question paper. The question 

paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the 

students will read the question paper only and will not write any answer on 

the answer-book during this period. 

55/1/3 
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gm_mÝ` {ZX}e : 

(i) g^r àíZ A{Zdm`© h¢ & Bg àíZ-nÌ _| Hw$b 27 àíZ h¢ & 
(ii) Bg àíZ-nÌ Ho$ Mma ^mJ h¢ : IÊS> A, IÊS> ~, IÊS> g Am¡a IÊS> X & 
(iii) IÊS> A _| nm±M àíZ h¢, àË`oH$ H$m EH$ A§H$ h¡ & IÊS> ~ _| gmV àíZ h¢, àË`oH$ Ho$ Xmo A§H$  

h¢ & IÊS> g _| ~mah àíZ h¢, àË`oH$ Ho$ VrZ A§H$ h¢ & IÊS> X _| VrZ àíZ h¢, àË`oH$ Ho$ 
nm±M A§H$ h¢ &  

(iv) àíZ-nÌ _| g_J« na H$moB© {dH$ën Zht h¡ & VWm{n, EH$ A§H$ dmbo Xmo àíZm| _|, Xmo A§H$m| dmbo 
Xmo àíZm| _|, VrZ A§H$m| dmbo Mma àíZm| _| Am¡a nm±M A§H$m| dmbo VrZm| àíZm| _| AmÝV[aH$ M`Z 
àXmZ {H$`m J`m h¡ & Eogo àíZm| _| AmnH$mo {XE JE M`Z _| go Ho$db EH$ àíZ hr H$aZm h¡ & 

(v) Ohm± Amdí`H$ hmo, Amn {ZåZ{b{IV ^m¡{VH$ {Z`Vm§H$m| Ho$ _mZm| H$m Cn`moJ H$a gH$Vo h¢ : 

 c = 3  108 m/s 

 h = 6.63  10–34 Js 

 e = 1.6  10–19 C 

 0 = 4  10–7 T m A–1 

 0 = 8.854  10–12 C2 N–1 m–2  

 

0
4

1


 = 9  109 N m2 C–2 

 BboŠQ´>m°Z H$m Ðì`_mZ (me) = 9.1  10–31 kg 

 Ý`yQ´>m°Z H$m Ðì`_mZ = 1.675  10–27 kg 

 àmoQ>m°Z H$m Ðì`_mZ = 1.673  10–27 kg 

 AmdmoJmÐmo g§»`m = 6.023  1023 à{V J«m_ _mob 

 ~moëQ²>µO_mZ {Z`Vm§H$ = 1.38  10–23 JK–1 

General Instructions : 

(i) All questions are compulsory. There are 27 questions in all.  

(ii) This question paper has four sections : Section A, Section B, Section C and 

Section D.  

(iii) Section A contains five questions of one mark each, Section B contains  

seven questions of two marks each, Section C contains twelve questions of 

three marks each, Section D contains three questions of five marks each. 
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(iv) There is no overall choice. However, an internal choice(s) has been provided in 

two questions of one mark, two questions of two marks, four questions of 

three marks and three questions of five marks weightage. You have to 

attempt only one of the choices in such questions. 

(v) You  may use the following values of physical constants wherever necessary : 

 c = 3  108 m/s 

 h = 6.63  10–34 Js 

 e = 1.6  10–19 C 

 0 = 4  10–7 T m A–1 

 0 = 8.854  10–12 C2 N–1 m–2   

 

0
4

1


= 9  109 N m2 C–2 

 Mass of electron (me) = 9.1  10–31 kg 

 Mass of neutron = 1.675  10–27 kg 

 Mass of proton = 1.673  10–27 kg 

 Avogadro’s number = 6.023  1023 per gram mole 

 Boltzmann constant = 1.38  10–23 JK–1 

IÊS> A 

SECTION A 

1. g~go A{YH$ D$Om© dmbo {dÚwV²-Mwå~H$s` {d{H$aU H$m Zm_ Am¡a BgH$m Amd¥{Îm n[aga 
{b{IE & 1 

AWdm 
 Am±I H$s eë` {H«$`m AWdm Ob emoYH$ _| H$sQ>mUw H$mo _maZo _| H$m_ AmZo dmbo  

{dÚwV²-Mwå~H$s` {d{H$aU H$m Zm_ Am¡a CgH$m Amd¥{Îm n[aga {b{IE & 1 

Name the most energetic electromagnetic radiation and write its 

frequency range.  

OR 

Name the electromagnetic radiation used in eye surgery or to kill germs 

in water purifiers. Write its frequency range. 
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2. {H$gr g§Mma ì`dñWm Ho$ VrZ _yb^yV VÎdm| Ho$ Zm_ {b{IE & 1 

Name the three basic units of a communication system. 

3. {H$gr Zm{^H$ H$m Ðì`_mZ gX¡d hr CgHo$ KQ>H$m| Ho$ Ðì`_mZm| Ho$ `moJ\$b go H$_ Š`m| hmoVm 
h¡ ? 1 

Why is the mass of a nucleus always less than the sum of the masses of 

its constituents ?  

4. 2 eV D$Om© dmbo \$moQ>m°Z go g§~Õ Amd¥{Îm H$m AmH$bZ H$s{OE & 1 

AWdm 

 Š`m àH$me-{dÚwV² à^md _| àH$me-{dÚwV² Ymam Amn{VV {d{H$aU H$s Vrd«Vm na {Z^©a H$aVr 
h¡ ? H$maU Xr{OE &  1 

Estimate the frequency associated with a photon of energy 2 eV. 

OR 

In photoelectric effect, does the photoelectric current depend on the 

intensity of incident radiation ? Give reasons.  

5. {H$gr N>‹S> Mwå~H$ Ho$ ^rVa Am¡a ~mha Mwå~H$s` joÌ aoImE± It{ME & 1 

Draw the magnetic field lines outside and inside a bar magnet 

IÊS> ~ 
SECTION B 

6. {H$gr d¡ÚwV {ÛY«wd H$s {dfwdV aoIm na pñWV {H$gr {~ÝXþ na {dÚwV²-joÌ Ho$ {bE ì`§OH$ 
àmá H$s{OE & 2 

AWdm 

 {H$gr ~mø {dÚwV²-joÌ )E(


 go H$moB© H$moU () ~ZmZo dmbo {H$gr d¡ÚwV {ÛY«wd H$s pñW{VO 
D$Om© Ho$ {bE ì`§OH$ àmá H$s{OE & Bg pñW{VO D$Om© H$m {ZåZV_ _mZ Š`m h¡ ? 2 

Obtain the expression for the electric field at a point on the equatorial 

line of an electric dipole. 

OR 

Obtain the expression for potential energy of an electric dipole placed 

with its axis at an angle () to an external electric field )E(


. What is the 

minimum value of the potential energy ? 
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7. hmBS´>moOZ na_mUw H$s {ZåZV_ AdñWm VWm Xÿgar CÎmo{OV AdñWm _| Zm{^H$ Ho$ Mmam| Amoa 

n[aH«$_m H$aVo hþE BboŠQ´>m°Z go g§~Õ Va§JX¡¿`mªo Ho$ AZwnmV H$m AmH$bZ H$s{OE & 2 

Estimate the ratio of the wavelengths associated with the electron 

orbiting around the nucleus in the ground and second excited states of 

hydrogen atom. 

8. ì`mo_ Va§J g§MaU {dYm H$mo Xem©Zo Ho$ {bE AmaoI It{ME & BgHo$ {bE Amd¥{Îm n[aga H$mo 

bJ^J 30 MHz VH$ à{V~§{YV Š`m| {H$`m OmVm h¡ ? ì`m»`m H$s{OE &  2 

Draw a sketch showing the sky wave mode of propagation. Why is its 

frequency range restricted up to about 30 MHz ? Explain.   

9. {H$gr N>V Ho$ n§Io H$m àË`oH$ ãboS> 0·5 m {ÌÁ`m Ho$ d¥Îm _| KyU©Z H$aVm h¡ & `{X n§Im à{V 

goH$ÊS> 2 KyU©Z H$aVm h¡ VWm n¥Ïdr Ho$ Mwå~H$s` joÌ H$m D$Üdm©Ya KQ>H$ 8  10–5 T h¡, 
Vmo àË`oH$ ãboS> Ho$ ^rVar Am¡a ~mhar {gam| Ho$ ~rM ào[aV {dÚwV²-dmhH$ ~b (emf) 

n[aH${bV H$s{OE &  2 

AWdm 

 10 cm ^wOm H$m H$moB© dJ© nme, {OgH$s ^wOmE± X Am¡a Y Aj Ho$ g_mÝVa h¢, 8 cm s–1 

Ho$ doJ go YZmË_H$ X-{Xem _|, {Og_| YZmË_H$ Z-{Xem _| H$moB© Mwå~H$s` joÌ h¡, J_Z 
H$aVm h¡ & `h joÌ Ag_mZ h¡ Am¡a BgH$s àdUVm G$UmË_H$ X-{Xem Ho$ AZw{Xe  

10–3
 T cm–1 h¡ (AWm©V² G$UmË_H$ X-{Xem _| J{V H$aZo na Bg_| 10–3

 T cm–1 H$s d¥{Õ 

hmoVr h¡) & ào[aV {dÚwV²-dmhH$ ~b (emf) n[aH${bV H$s{OE & 2 

In a ceiling fan, each blade rotates in a circle of radius 0·5 m. If the fan 

makes 2 rotations per second and the vertical component of the earth’s 

magnetic field is 8  10–5 T, calculate the emf induced between the inner 

and outer ends of each blade. 

OR 

A square loop of side 10 cm with its sides parallel to X and Y axes is 

moved with a velocity of 8 cm s–1 in the positive X-direction containing a 

magnetic field in the positive Z-direction. The field is non-uniform and 

has a gradient of 10–3 T cm–1 along the negative X-direction (i.e. it 

increases by 10–3 T cm–1 as one moves in the negative X-direction). 

Calculate the emf induced. 
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10. x-Aj Ho$ AZw{Xe {H$gr {dÚwV²-joÌ H$mo x > 0 Ho$ {bE 

E  = 250 

^
i N/C VWm x < 0 Ho$ 

{bE 

E  = – 250 

^
i N/C Ûmam {X`m J`m h¡ & bå~mB© 24 cm VWm {ÌÁ`m 5 cm H$m H$moB© 

b§~-d¥Îmr` {g{bÊS>a x-Aj Ho$ g_mÝVa Bg àH$ma aIm h¡ {H$ BgH$m Ho$ÝÐ _yb-{~ÝXþ na h¡ 

VWm EH$ \$bH$ x = + 12 cm na Am¡a Xÿgam \$bH$ x = – 12 cm na h¡ & Bg {g{bÊS>a go 

JwOaZo dmbm ZoQ> ~{h_w©Ir âbŠg n[aH${bV H$s{OE & 2 

An electric field along the x-axis is given by 

E  = 250 

^
i N/C for x > 0 and 


E  = – 250 

^
i N/C for x < 0. A right circular cylinder of length 24 cm and 

radius 5 cm lies parallel to the x-axis, with its centre at the origin and 

one face at x = + 12 cm, the other face at x = – 12 cm. Calculate the net 

outward flux through the cylinder. 

11. H$moB© àH$me ~ë~ ~mar-~mar go {H$gr ac òmoV go loUr _| (a) LR n[anW Ho$ {gam| Ho$  
Ama-nma, (b) RC n[anW Ho$ {gam| Ho$ Ama-nma g§`mo{OV h¡ & Amdí`H$ J{UVr` gyÌ H$s 
ghm`Vm go ì`m»`m H$s{OE {H$ O~ ac òmoV H$s Amd¥{Îm _| d¥{Õ H$s OmVr h¡, Vmo àH$aU 
(a) Am¡a (b) _| Bg ~ë~ H$s M_H$ _| Š`m n[adV©Z hmoVm h¡ & 2 

A light bulb is in turn connected in a series (a) across an LR circuit,  

(b) across an RC circuit, with an ac source. Explain, giving necessary 

mathematical formula, the effect on the brightness of the bulb in case (a) 

and (b), when the frequency of the ac source is increased. 

12. (a) Xmobm`_mZ {dÚwV² Ed§ Mwå~H$s` joÌm| H$s {XemAm| H$mo Xem©Vo hþE z-{Xem Ho$ AZw{Xe 
g§MaU H$aVr hþB© {H$gr a¡{IH$V: Yw«{dV {dÚwV²-Mwå~H$s` Va§J H$m J«m\$ It{ME & 

(b) {ZåZ{b{IV Ho$ {bE g§~§Y {b{IE (i) àH$me H$s Mmb Am¡a {dÚwV² Ed§ Mwå~H$s` 
joÌm| Ho$ Am`m_m| Ho$ ~rM, (ii) _mÜ`_ H$s Mwå~H$erbVm 0 Am¡a namd¡ÚwVm§H$ 0 Ho$ 
nXm| _| {dÚwV²-Mwå~H$s` Va§J H$s Mmb Ho$ {bE &  2 

(a) Draw a graph of a linearly polarised em wave propagating in the  

z-direction showing the directions of the oscillating electric and 

magnetic fields.  

(b) Write the relations (i) between the speed of light and the 

amplitudes of electric and magnetic fields, (ii) for the speed of  

em wave in terms of a permittivity 0, and magnetic permeability, 

0, of the medium. 
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IÊS> g 

SECTION C 

13. (a) doJ ‘

v ’ go J{V_mZ ‘m’ Ðì`_mZ Ho$ {H$gr H$U na, {Og na Amdoe ‘q’ h¡, H$moB© 

EH$g_mZ Mwå~H$s` joÌ 

B  doJ H$s {Xem Ho$ bå~dV² bJm`m J`m h¡ & `h Xem©BE 

{H$ `h H$U d¥Îmr` nW na J_Z H$aoJm & H$U Ho$ d¥Îmr` nW H$s {ÌÁ`m Ho$ {bE 

ì`§OH$ àmá H$s{OE & 

(b) ì`m»`m H$s{OE {H$ `{X doJ v  Mwå~H$s` joÌ H$s {Xem go H$moB© H$moU  ( 90)  

~ZmVm h¡, Vmo H$U Ho$ nW na Š`m à^md hmoJm &  3 

AWdm 

 gmBŠbmoQ´>m°Z H$m ì`dñWm AmaoI It{ME & BgH$m H$m`©H$mar {gÕmÝV Am¡a Xmo Cn`moJ {b{IE & 3 

(a) A particle of charge ‘q’ and mass ‘m’, moving with velocity ‘

v ’ is 

subjected to a uniform magnetic field 

B  perpendicular to its 

velocity. Show that the particle describes a circular path. Obtain 

expression for the radius of the circular path of the particle. 

(b) Explain, how its path will be affected if the velocity 

v  makes an 

angle  ( 90) with the direction of the magnetic field. 

OR 

Draw a schematic sketch of a cyclotron. State its working principle and 

write its two uses. 

14. (a) {H$gr b|g H$s j_Vm H$s n[a^mfm Xr{OE Am¡a BgH$m SI _mÌH$ {b{IE & 

(b) EH$-Xÿgao Ho$ gånH©$ _| g_mj aIo Xmo nVbo b|gm| H$s j_Vm Ho$ {bE ì`§OH$ ì`wËnÞ 

H$s{OE &  3 

(a) Define the term power of a lens. Write its SI unit. 

(b) Derive the expression for the power of two thin lenses placed 

coaxially in contact with each other. 
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15. (a) "Andmh doJ' Am¡a "{dlm§{V H$mb' nXm| H$s n[a^mfm {b{IE Am¡a BZH$s ^m¡{VH$ 
gmW©H$Vm H$m dU©Z H$s{OE & 

(b) bå~mB© L H$m H$moB© MmbH$ {d.dm.~b (emf) E Ho$ {H$gr dc òmoV Ho$ {gam| go 
g§`mo{OV h¡ & `{X Bg MmbH$ H$mo g_mZ nXmW© Am¡a g_mZ AZwàñW-H$mQ> joÌ\$b, 
naÝVw bå~mB© 5L, Ho$ {H$gr AÝ` Vma Ûmam à{VñWm{nV H$a {X`m OmE, Vmo {H$g 
JwUH$ Ûmam Andmh doJ _| n[adV©Z hmoJm ? 3 

AWdm 

 Xmo gob {OZHo$ {d.dm.~b (emf) Am¡a Am§V[aH$ à{VamoY 1, r1 VWm 2, r2 h¢, nmíd© _| 

g§`mo{OV h¢ & Cg gob Ho$ {d.dm.~b (emf) Am¡a Am§V[aH$ à{VamoY Ho$ {bE ì`§OH$ ì`wËnÞ 

H$s{OE {OgHo$ Ûmam Bg g§̀ moOZ H$mo à{VñWm{nV {H$`m Om gH$Vm h¡ & 3 

(a) Define the terms ‘drift velocity’ and ‘relaxation time’ giving their 

physical significance. 

(b) A conductor of length L is connected across a dc source of emf E. If 

the conductor is replaced by another of the same material and area 

of cross-section but of length 5L, by what factor will the drift 

velocity change ? 

OR 

Two cells of emf and internal resistance 1, r1 and 2, r2 are connected in 

parallel. Derive the expressions for the emf and internal resistance of a 

cell which can replace this combination. 

16. (a) AmnH$mo {H$gr XþH$mZ go 470   5% Ho$ à{VamoY H$m H$m~©Z à{VamoYH$ MwZZm h¡ & 
dm§{N>V à{VamoYH$ H$mo H$mo[S>V H$aZo Ho$ {bE dU© ~¡ÊS>m| H$m Š`m H«$_ hmoZm Mm{hE ? 

(b) ì`m»`m H$s{OE {H$ e{º$ ñQ>oeZm| go Kam|/\¡$pŠQ´>`m| VH$ {dÚwV² e{º$ H$mo Cƒ dmoëQ>Vm 
na g§Mma Ho${~bm| go hmoH$a Š`m| nhþ±Mm`m OmVm h¡ & 3 

(a) You are required to select a carbon resistor of resistance of  

470   5% from a shopkeeper. What would be the sequence of 

colour bands required to code the desired resistor ? 

(b) Explain briefly why electric power from power stations to 

homes/factories is delivered via transmission cables at high  

voltages. 
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17. (a) Cg AY©MmbH$ `w{º$ H$m {gÕmÝV {b{IE {OgH$m Cn`moJ dmoëQ>Vm {Z §̀ÌH$ Ho$ ê$n 
_| {H$`m OmVm h¡ & 

(b) n[anW AmaoI H$s ghm`Vm go BgH$s H$m`©{d{Y H$s ì`m»`m H$s{OE & 

(c) BgH$m I-V A{^bmj{UH$ It{ME & 3 

AWdm 

(a) (i) AND JoQ> Am¡a (ii) NOT JoQ> H$s gË`_mZ gmaUr {b{IE & 

(b) `h Xem©BE {H$ NAND JoQ>m| Ho$ g§`moOZ go OR JoQ> {H$g àH$ma àmá {H$`m Om 
gH$Vm h¡ & 3 

(a) Write the principle of a semiconductor device which is used as a 

voltage regulator.  

(b) With the help of a circuit diagram explain its working. 

(c) Draw its I-V characteristics. 

OR 

(a) Write the truth tables of (i) AND gate and (ii) NOT gate. 

(b) Show how an OR gate may be obtained with a combination of 

NAND gates. 

18. (a) {H$gr Mb Hw$ÊS>br J¡ëd¡Zmo_rQ>a _| Mwå~H$s` joÌ Aar` Š`m| hmoZm Mm{hE ? 

(b) 10 cm {ÌÁ`m H$s gQ>mH$a bnoQ>o JE 100 \o$am| dmbr d¥ÎmmH$ma Hw$ÊS>br go  
3·2 A Ymam àdm{hV hmo ahr h¡ & n[aH${bV H$s{OE  

(i) Hw$ÊS>br Ho$ Ho$ÝÐ na Mwå~H$s` joÌ, Am¡a  

(ii) BgH$m Mwå~H$s` AmKyU© & 3 

 (a) In a moving coil galvanometer, why is the magnetic field required 

to be radial ? 

(b) A 100 turn closely wound circular coil of radius 10 cm carries a 

current of 3·2 A. Calculate (i) the magnetic field at the centre of the 

coil, and (b) its magnetic moment.   
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19. CÎmb b|g Ûmam {H$gr {~å~ H$m Am^mgr à{V{~å~ ~ZZm Xem©Zo Ho$ {bE {H$aU AmaoI 
It{ME & Bg AmaoI H$m Cn`moJ H$aHo$ b|g gyÌ Ho$ {bE ì`§OH$ àmßV H$s{OE & 3 

AWdm 

 {H$gr AdVb Xn©U Ho$ gm_Zo aIo {H$gr {~å~ H$m grYm à{V{~å~ ~ZZm Xem©Zo Ho$ {bE 
{H$aU AmaoI It{ME & Bg àH$ma Xn©U gyÌ ì`wËnÞ H$s{OE & 3 

Draw a ray diagram to show the formation of a virtual image of an object 

by a convex lens. Using this diagram, obtain the expressions for the lens 

formula. 

OR 

Draw a ray diagram to show the formation of an erect image of an object 

kept in front of a concave mirror. Hence deduce the mirror formula. 

20. (a) {d{^Þ Amd¥{Îm`m| naÝVw Amn{VV {d{H$aUm| H$s g_mZ Vrd«Vm Ho$ {bE g§J«mhH$ ßboQ> 
{d^d Ho$ gmW àH$me-{dÚwV² Ymam Ho$ {dMaU H$mo Xem©Zo Ho$ {bE J«m\$ It{ME & 

(b) g_mZ Vrd«Vm H$m ham Am¡a Zrbm àH$me n¥WH²$-n¥WH²$ g_mZ àH$me-gwJ«mhr n¥îR> na 
AmnVZ H$aVm h¡ & `{X `h XmoZm| hr àH$me-{dÚwV² CËgO©Z H$aVo h¢, Vmo BZ_| go  
H$m¡Z-gm (i) A{YH$ J{VO D$Om© Ho$ \$moQ>m°ZO BboŠQ´>m°Z CËg{O©V H$aoJm Am¡a  
(ii) A{YH$ àH$me-{dÚwV² Ymam CËnÞ H$aZo dmbo \$moQ>m°ZO BboŠQ´>m°Z CËg{O©V  
H$aoJm ? AnZo CÎma H$s nwpîQ> H$s{OE & 3 

(a) Plot a graph showing the variation of photoelectric current with 

collector plate potential for different frequencies but of same 

intensity of incident radiation. 

(b) Green and blue light of same intensity are incident separately on 

the same photosensitive surface. If both of these cause 

photoelectric emission, which one will emit photoelectrons  

(i) having greater kinetic energy and (ii) producing larger 

photocurrent ? Justify your answer. 

21. (a) C^`{ZîR> CËgO©H$ {dÝ`mg _| {H$gr n-p-n Q´>m§{OñQ>a Ho$ A{^bmj{UH$m| Ho$ AÜ``Z 
Ho$ {bE n[anW AmaoI It{ME & 

(b) BgHo$ {Zdoer Am¡a {ZJ©V A{^bmj{UH$m| H$s ghm`Vm go Amn {Zdoer à{VamoY Am¡a 
Ymam bpãY {H$g àH$ma kmV H$a|Jo ? 3 
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(a) Draw the circuit diagram for studying the characteristics of an  

n-p-n transistor in common emitter configuration. 

(b) With the help of its input and output characteristics, how would 

you find the input resistance and the current gain from these 

characteristics ? 

22. (a) Amdí`H$ AmaoIm| H$s ghm`Vm go {H$gr _mSw>bH$ {g½Zb H$m Cn`moJ H$aHo$ {H$gr 
Á`mdH«$s` dmhH$ Va§J Ho$ Am`m_ _mSw>bZ H$s ì`m»`m H$s{OE & 

(b) {H$gr Xr JB© Am`m_ _mSw>{bV Va§J H$m A{YH$V_ Am`m_ 20 V VWm {ZåZV_ 
Am`m_ 5 V h¡ & _mSw>bZ gyMH$m§H$ n[aH${bV H$s{OE & 3 

(a) Explain amplitude modulation of a sinusoidal carrier wave using a 

modulating signal, with the help of necessary diagrams. 

(b) For a given amplitude modulated wave, the maximum amplitude is 

20 V and the minimum amplitude is 5 V. Calculate the modulation 

index. 

23. hmBS´>moOZ Ho$ na_mUwAm| H$mo 12·5 eV D$Om© Ho$ {H$gr BboŠQ´>m°Z nwÝO Ûmam CÎmo{OV {H$`m J`m 
h¡ &  

(a) dh CƒV_ D$Om© ñVa kmV H$s{OE {Og VH$ BZ hmBS´>moOZ na_mUwAm| H$mo CÎmo{OV 
{H$`m Om gH$Vm h¡ & 

(b) BZ hmBS´>moOZ na_mUwAm| Ho$ ñnoŠQ´>_ H$s (i) bmB_¡Z loUr, (ii) ~m_a loUr H$s 
A{YH$V_ Va§JX¡¿`© kmV H$s{OE & 3 

Hydrogen atoms are excited with an electron beam of energy 12·5 eV. 

Find  

(a) The highest energy level up to which the hydrogen atoms will be 

excited.  

(b) The longest wavelengths in the (i) Lyman series, (ii) Balmer series 

of the spectrum of these hydrogen atoms. 

24. (a) ì`m»`m H$s{OE {H$ {H$gr {Par go àH$me Va§Jm| H$s {ÛVr`H$ Va§{JH$mAm| Ho$ 
ì`{VH$aU go H$moB© {ddV©Z n¡Q>Z© {H$g àH$ma ~ZVm h¡ & 

(b) gmo{S>`_ H$m àH$me Xmo Va§JX¡¿`m] 5900 Å Am¡a 5960 Å go {_bH$a ~Zm h¡ & `{X 
gmo{S>`_ Ho$ àH$me go 2  10–4 m Mm¡‹S>mB© H$s {H$gr {Par H$mo àXrá {H$`m OmE, 
Vmo 1·5 m Xÿar na pñWV {H$gr nX©o na BZ XmoZm| Va§JX¡¿`mªo Ho$ {ddV©Z n¡Q>Zmªo Ho$ nhbo 
{ÛVr`H$ C{ƒîR>m| _| n¥WH$Z kmV H$s{OE & 3 
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(a) Explain how a diffraction pattern is formed due to interference of 

secondary wavelets of light waves from a slit. 

(b) Sodium light consists of two wavelengths, 5900 Å and 5960 Å. If a 

slit of width 2  10–4 m is illuminated by sodium light, find the 

separation between the first secondary maxima of the diffraction 

pattern of the two wavelengths on a screen placed 1·5 m away. 

IÊS> X 
SECTION D 

25. (a) Š`m Xmo ñdV§Ì EH$dUu àH$me òmoVm| H$m Cn`moJ ñWm`r ì`{VH$aU n¡Q>Z© àmá H$aZo _| 
{H$`m Om gH$Vm h¡ ? AnZo CÎma H$s nw{ï> H$s{OE & 

(b) `§J Ho$ {Û{Par à`moJ _| ì`{VH$aU {\«$§Om| Ho$ ~ZZo H$s ì`m»`m H$s{OE VWm q\«$O 
Mm¡‹S>mB© Ho$ {bE ì`§OH$ àmá H$s{OE & 

(c) Va§JX¡¿`©  Ho$ EH$dUu àH$me H$m Cn`moJ H$aZo na ì`{VH$aU Ho$ {H$gr à`moJ _| nX©o 

Ho$ {H$gr {~ÝXþ na, Ohm± nWmÝVa  h¡, àmá àH$me H$s Vrd«Vm K _mÌH$ h¡ & 
4

  

nWmÝVa Ho$ {H$gr {~ÝXþ na àH$me H$s Vrd«Vm kmV H$s{OE & 5 
AWdm 

(a) {H$gr XÿañW {~å~ go AmVo àH$me Ho$ {bE, Omo {H$gr CÎmb b|g go JwOa ahm h¡, 
Amn{VV g_Vb Va§JmJ« Ho$ {bE And{V©V Va§JmJ« It{ME & 

(b) hmBJoÝg Ho$ {gÕmÝV H$m Cn`moJ H$aHo$ AndV©Z Ho$ {Z`_m| H$mo gË`m{nV H$s{OE O~ 
àH$me gKZ _mÜ`_ go {dab _mÜ`_ na Amn{VV hmoVm hmo & 

(c) H$m±M Ho$ ñb¡~ na Amn{VV 590 nm Va§JX¡¿ ©̀ Ho$ nrbo àH$me Ho$ {bE H$m±M H$m 
AndV©Zm§H$ 1·5 h¡ & H$m±M Ho$ ñb¡~ Ho$ ^rVa nrbo àH$me H$s Va§JX¡¿ ©̀ Am¡a Mmb 
H$m AmH$bZ H$s{OE & 5 

(a) Can two independent monochromatic light sources be used to 

obtain a steady interference pattern ? Justify your answer.   

(b) In a Young’s double-slit experiment, explain the formation of 

interference fringes and obtain an expression for the fringe width. 

(c) In an interference experiment using monochromatic light of 

wavelength , the intensity of light of a point, where the path 

difference is , on the screen is K units. Find out the intensity of 

light at a point when path difference is 
4


.   

OR 
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(a) Sketch the refracted wavefront for the incident plane wavefront of 

light from a distant object passing through a convex lens.  

(b) Using Huygens’ principle, verify the laws of refraction when light 

from a denser medium is incident on a rarer medium. 

(c) For yellow light of wavelength 590 nm incident on a glass slab, the 

refractive index of glass is 1·5. Estimate the speed and wavelength 

of yellow light inside the glass slab. 

26. (a) VrZ g§Ym[aÌm| C1, C2 Am¡a C3 H$s n[aUm_r Ym[aVm Ho$ {bE ì`§OH$ àmá H$s{OE 
O~ BÝh| (i) nmíd© _| Am¡a {\$a (ii) loUr _| g§`mo{OV {H$`m J`m h¡ & 

(b) {XE JE n[anW _| AmaoI _| Xem©E AZwgma 4 F Ho$ g§Ym[aÌ na 16 C Amdoe  
h¡ &  12 F Ym[aVm Ho$ g§Ym[aÌ _| g§{MV D$Om© n[aH${bV H$s{OE & 5 

 
 

AWdm 
 

(a) JmCg {Z`_ H$m Cn`moJ H$aHo$ {H$gr YZmdo{eV Jmobr` H$moe _| (i) Jmobo Ho$ ^rVa, 
Am¡a (ii) Jmobo Ho$ ~mha {dÚwV²-joÌ Ho$ {bE ì`§OH$ àmá H$s{OE & 

(b) {H$gr Jmobo Ho$ Ho$ÝÐ go Xÿar r H$mo \$bZ _mZVo hþE {dÚwV²-joÌ Ho$ {dMaU H$mo J«m\$s` 
ê$n _| Xem©BE & 

(c) H$moB© 10 cm ^wOm H$s dJm©H$ma g_Vb MmXa 200 NC–1 Ho$ EH$g_mZ {dÚwV²-joÌ 
H$s {Xem go 30 Ho$ H$moU na PwH$s h¡ & Bg MmXa go JwOaZo dmbm {dÚwV² âbŠg 
n[aH${bV H$s{OE & 5 

(a) Obtain the expressions for the resultant capacitance when the 

three capacitors C1, C2 and C3 are connected (i) in parallel and 

then (ii) in series. 
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(b) In the circuit shown in the figure, the charge on the capacitor of  

4 F is 16 C. Calculate the energy stored in the capacitor of 12 F 

capacitance. 

 

 

 

OR 

(a) Using Gauss’ law, obtain expressions for the electric field (i) inside, 

and (ii) outside a positively charged spherical shell. 

(b) Show graphically variation of the electric field as a function of the 

distance r from the centre of the sphere. 

(c) A square plane sheet of side 10 cm is inclined at an angle of  

30 with the direction of a uniform electric field of 200 NC–1. 

Calculate the electric flux passing through the sheet. 

27. (a) {H$gr dmoëQ>Vm V = Vm sin t Ho$ ac òmoV, Omo Ymam i = im sin (t + ) H$s 
Ymam H$s Amny{V© H$a ahm h¡ Ûmam àMm{bV {H$gr loUr LCR n[anW _| j{`V Am¡gV 
e{º$ Ho$ {bE ì`§OH$ àmá H$s{OE & 

(b) (i) dmQ>hrZ Ymam Am¡a (ii) LCR n[anW Ho$ Q-JwUm§H$ H$s n[a^mfm {b{IE & 5 

AWdm 

(a) \¡$amS>o Ho$ {dÚwV²-Mwå~H$s` àoaU Ho$ {Z`_ {b{IE & 

(b) EH$g_mZ Mwå~H$s` joÌ B _| EH$g_mZ Mmb v go g_H$moU na J{V_mZ bå~mB© l Ho$ 
{H$gr grYo MmbH$ Ho$ {gam| na ào[aV {d.dm.~b (emf) Ho$ {bE ì`§OH$ ì`wËnÞ 
H$s{OE &   

(c) {H$gr n[aZm{bH$m, {Oggo Ymam i àdm{hV H$s JB© h¡, _| g§M{`V Mwå~H$s` D$Om© Ho$ 
{bE ì`§OH$ n[aZm{bH$m H$s bå~mB© l, joÌ\$b A Am¡a Mwå~H$s` joÌ B Ho$ nXm| _| 
àmá H$s{OE & 5 
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(a) Obtain the expression for the average power dissipated in a series 

LCR circuit driven by an ac source of voltage V = Vm sin t 

supplying the current i = im sin (t + ). 

(b) Define the terms : (i) Wattless current, and (ii) Q-factor of LCR 

circuit.  

OR 

(a) State Faraday’s laws of electromagnetic induction. 

(b) Derive an expression for the emf induced across the ends of a 

straight conductor of length l moving at right angles to a uniform 

magnetic field B with a uniform speed v. 

(c) Obtain the expression for the magnetic energy stored in a solenoid 

in terms of the magnetic field B, area A and length l of the solenoid 

through which a current i is passed. 
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