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 H¥$n`m Om±M H$a b| {H$ Bg àíZ-nÌ _| >26 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©• 
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 Please write down the Serial Number of the question before 
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 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 26 àíZ h¢ & 

(ii) Bg àíZ-nÌ Ho$ 5 ^mJ h¢ : IÊS> A, IÊS> ~, IÊS> g, IÊS> X Am¡a IÊS> ` & 

(iii) IÊS> A _| 5 àíZ h¢, àË`oH$ H$m 1 A§H$ h¡ & IÊS> ~ _| 5 àíZ h¢, àË`oH$ Ho$ 2 A§H$ h¢ & 
IÊS> g _| 12 àíZ h¢, àË`oH$ Ho$ 3 A§H$ h¢ & IÊS> X _| 4 A§H$ H$m EH$ _yë`mYm[aV àíZ 
h¡ Am¡a IÊS> ` _| 3 àíZ h¢, àË`oH$ Ho$ 5 A§H$ h¢ &  

(iv) àíZ-nÌ _| g_J« na H$moB© {dH$ën Zht h¡ & VWm{n, Xmo A§H$m| dmbo EH$ àíZ _|, VrZ A§H$m| 
dmbo EH$ àíZ _| 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 

 o = 4  10–7 T m A–1 

 o = 8.854  10–12 C2 N–1 m–2  

 

o
4

1


 = 9  109 N m2 C–2 

 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 
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General Instructions : 

(i) All questions are compulsory. There are 26 questions in all.  

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

Section D and Section E. 

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

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

three marks each, Section D contains one value based question of  

four marks and Section E contains three questions of five marks each. 

(iv) There is no overall choice. However, an internal choice has been provided 

in one question of two marks, one question of three marks and all the 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 

 o = 4  10–7 T m A–1 

 o = 8.854  10–12 C2 N–1 m–2   

 

o
4

1


= 9  109 N m2 C–2 

 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 
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IÊS> A 

SECTION A 

1. `hm± Xem©E JE {H$aU AmaoI _| aoIm AB, EH$ b|g H$mo {Zê${nV H$aVr h¡ & ~VmBE `h bo§g 
CÎmb h¡ `m AdVb &  1 

 

The line AB in the ray diagram represents a lens. State whether the lens 

is convex or concave. 

 

2. {H$gr gob Ho$ {dÚwV²-dmhH$ ~b (B©.E_.E\$.) VWm Q>{_©Zb dmoëQ>Vm Ho$ ~rM AÝVa (^oX) 

{b{IE & 1 

Distinguish between emf and terminal voltage of a cell. 

3. {H$gr E.gr. (a.c.) n[anW _| Amd¥{Îm Ho$ gmW Ym[aVm-n«{VKmV Ho$ n[adV©Z ({dMbZ) H$mo 
Xem©Zo Ho$ {bE EH$ J«mµ\$ ~ZmBE & 1 

Draw a graph to show variation of capacitive-reactance with frequency in 

an a.c. circuit.  

4. g§Mma ì`dñWm _| à`wº$ ‘nwZamdV©H$ ([anrQ>a)’ H$m Š`m àH$m`© h¡ ? 1 

What is the function of a ‘Repeater’ used in communication system ?  
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5. {H$gr {~ÝXþ G$UmË_H$ Amdoe H$s joÌ aoImE± `hm± {MÌ _| Xem©E JE AZwgma h¢ & Š`m {H$gr 

Aën G$UmË_H$ Amdoe Ho$ B go A VH$ OmZo _| CgH$s J{VO D$Om© H$m _mZ ~‹T>oJm `m H$_ 
hmoJm ? 1 

 

The field lines of a negative point charge are as shown in the figure. Does  

the kinetic energy of a small negative charge increase or decrease in 

going from B to A ?   

 

 

 

IÊS> ~ 
SECTION B 

6. {H$gr J{V_mZ BboŠQ´>m°Z H$s Vwë` Va§JX¡¿ ©̀ H$m _mZ, 6  10–17 J D$Om© dmbo µ\$moQ>m°Z H$s 

Va§JX¡¿`© Ho$ ~am~a h¡ & BboŠQ´>m°Z Ho$ g§doJ H$m n[aH$bZ H$s{OE & 2 

The equivalent wavelength of a moving electron has the same value as 

that of a photon of energy 6  10–17 J. Calculate the momentum of the 

electron.  
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7. n¥îR>r` (^y) Va§J g§MaU go Š`m VmËn`© h¡ ? ñnîQ> H$s{OE {H$ Cƒ Amd¥{Îm`m| Ho$ Cn`moJ 
Ûmam Bg {d{Y H$m Cn`moJ bå~r Xÿar VH$ g§MaU Ho$ {bE Š`m| Zht hmo gH$Vm & 2 

What is ground wave communication ? Explain why this mode cannot be 

used for long distance communication using high frequencies.  

8. H$m±M Ho$ g_~mhþ {ÌH$moUr` {àµÁ_ go àH$me H$s EH$ {H$aU Bg àH$ma JwµOaVr h¡ {H$ AmnVZ 
H$moU H$m _mZ {ZJ©V H$moU Ho$ _mZ Ho$ ~am~a h¡ VWm àË`oH$ H$moU H$m _mZ {àµÁ_ Ho$ H$moU H$m 
3/4 h¡ & {dMbZ H$moU H$m _mZ kmV H$s{OE & 2 

AWdm 

 Cg _mÜ`_ _| àH$me H$s Mmb H$m n[aH$bZ H$s{OE {OgHo$ {bE H«$m§{VH$ H$moU H$m  
_mZ 45 h¡ & 

 Š`m {XE JE Xmo _mÜ`_m| Ho$ EH$ `w½_ Ho$ {bE H«$m§{VH$ H$moU H$m _mZ Amn{VV àH$me H$s 
Va§JX¡¿`© na {Z^©a H$aVm h¡ ? H$maU ~VmBE & 2 

A ray of light passes through an equilateral glass prism such that the 

angle of incidence is equal to the angle of emergence and each of these 

angles is equal to 3/4 of angle of prism. Find the angle of deviation.  

OR 

Calculate the speed of light in a medium whose critical angle is 45.  

Does critical angle for a given pair of media depend on the wavelength of 

incident light ? Give reason. 

9. Xo ~«m°½br H$s n[aH$ënZm Ho$ AmYma na, H$jr` H$moUr` g§doJ Ho$ ŠdmÝQ>rH$aU gå~ÝYr ~moa 
Ho$ Xÿgao A{^J¥hrV H$s ì`m»`m H¡$go H$s Om gH$Vr h¡ ? 2 

How does one explain, using de Broglie hypothesis, Bohr’s second 

postulate of quantization of orbital angular momentum ? 

10. {MÌ _| Xem©E JE _rQ>a goVw _|, g§VwbZ {~ÝXþ {gao A go 40 cm Xÿar na àmßV hmoVm h¡ &  `{X 
R Ho$ gmW loUrH«$_ _| 10  H$m à{VamoY Omo‹S>Zo na g§VwbZ {~ÝXþ A go 60 cm Xÿar na àmßV 
hmoVm h¡, Vmo R VWm S Ho$ _mZ H$m n[aH$bZ H$s{OE & 2 

 



55/3/P 7 P.T.O. 

In a meter bridge shown in the figure,  the balance point is found to be  

40 cm from end A. If a resistance of 10  is connected in series with R, 

balance point is obtained 60 cm from A. Calculate the values of R and S. 

 

IÊS> g 

SECTION C 

11. b|µO Ho$ {Z`_ H$mo {b{IE VWm EH$ CXmhaU go Xem©BE {H$ `h {Z`_ n[adVu Mwå~H$s` 
âbŠg H$s CnpñW{V _|, {H$gr nme _| ào[aV {dÚwV² Ymam H$s {Xem H$m nydm©Zw_mZ H$aZo _| 
{H$g àH$ma ghm`H$ hmoVm h¡ & 

 {H$gr Xr JB© Hw§$S>br H$m ñd-àoaH$Ëd 5 mH h¡ & Bg_| àdm{hV {dÚwV² Ymam H$m _mZ 30 ms 

_| 4 A go 1 A hmo OmVm h¡ & Bg Hw§$S>br _| ào[aV {dÚwV²-dmhH$ ~b (B©.E_.E\$.) H$m _mZ 
n[aH${bV H$s{OE & 3 

AWdm 

 Mwå~H$Ëd Ho$ {bE JmCg H$m {Z`_, pñWa-{dÚw{VH$s _| à`wº$ JmCg {Z`_ go {H$g àH$ma 
{^Þ h¡ ? g§jon _| ñnï> H$s{OE &  

 ^y_Ü`aoIm ({dfwdV²-aoIm) na n¥Ïdr H$m Mwå~H$s` joÌ bJ^J 0.4 G h¡ & n¥Ïdr H$m 
Mwå~H$s` {ÛY«wd AmKyU© kmV H$s{OE & {X`m J`m h¡ : n¥Ïdr H$s {ÌÁ`m = 6400 km.  3 
State Lenz’s law. Illustrate, by giving an example, how this law helps in 

predicting the direction of the current in a loop in the presence of a 

changing magnetic flux. 

In a given coil of self-inductance of 5 mH, current changes from 4 A to 1 A 

in 30 ms. Calculate the emf induced in the coil. 

OR 

In what way is Gauss’s law in magnetism different from that used in 

electrostatics ? Explain briefly.  

The Earth’s magnetic field at the Equator is approximately 0.4 G.  

Estimate the Earth’s magnetic dipole moment. Given : Radius of  

the Earth = 6400 km.             
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12. {dÚwV²-Mwå~H$s` Va§J| H¡$go CËnÞ hmoVr h¢ ? BZ Va§Jm| H$s D$Om© H$m òmoV Š`m h¡ ?  

 + x-Aj Ho$ AZw{Xe J_Z (g§MaU) H$aVr hþB© {dÚwV²-Mwå~H$s` Va§Jm| H$m EH$ ì`dñWm-{MÌ 

~ZmBE & {dÚwV² VWm Mwå~H$s` joÌm| H$s {Xem Xem©BE & {dÚwV² VWm Mwå~H$s` joÌ Ho$ 

n[a_mUm| (_mZm|) VWm g§MaU Ho$ doJ Ho$ ~rM gå~ÝY H$mo {b{IE & 3 

How are electromagnetic waves produced ? What is the source of energy 

of these waves ? 

Draw a schematic sketch of the electromagnetic waves propagating along 

the + x-axis. Indicate the directions of the electric and magnetic fields. 

Write the relation between the velocity of propagation and the 

magnitudes of electric and magnetic fields.  

13. {H$gr ao{S>`moEopŠQ>d Z_yZo Ho$ j`-{Z`Vm§H$ VWm CgH$s AY© Am`w _| gå~ÝY àmá H$s{OE & 
 {H$gr ao{S>`moEopŠQ>d nXmW© H$s AY© Am`w, -j` _§o, 100 {XZ h¡ & {H$VZo g_` Ho$ níMmV², 

Bg nXmW© H$m A{dK{Q>V ^mJ CgHo$ àmapå^H$ _mZ H$m 6·25% hmoJm ? 3 

Obtain the relation between the decay constant and half life of a 

radioactive sample. 

The half life of a certain radioactive material against -decay is 100 days. 

After how much time, will the undecayed fraction of the material be  

6·25% ?       

14. µOoZa S>m`moS> Ho$ g§{daMZ (~ZmZo) _| à`wº$ {H$Z Xmo à_wI ~mVm| H$m Ü`mZ aIm OmVm h¡ ? 

 µOoZa S>m`moS> Ho$ dmoëQ>Vm {Z`§ÌH$ Ho$ ê$n _| Cn`moJ Ho$ {gÕmÝV d CgH$s H$m`©{d{Y H$mo EH$ 
n[anW AmaoI H$s ghm`Vm go ñnîQ> H$s{OE & 3 

Write two important considerations used while fabricating a Zener diode. 

Explain, with the help of a circuit diagram, the principle and working of a 

Zener diode as voltage regulator.  

15. AmaoI _| Xem©E JE n[anW (Omb) H$s Vwë` Ym[aVm H$m _mZ kmV H$s{OE, O~{H$ àË`oH$ 

g§Ym[aÌ H$s Ym[aVm 1 F h¡ & O~ X VWm Y {gam| Ho$ ~rM 6 V H$s EH$ ~¡Q>ar Omo‹S> Xr 

OmE, Vmo Bg n[anW (i) na Amdoe VWm (ii) _| g§{MV D$Om© H$m _mZ kmV H$s{OE & 3 
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Find the equivalent capacitance of the network shown in the figure, when 

each capacitor is of 1 F. When the ends X and Y are connected to a 6 V 

battery, find out (i) the charge and (ii) the energy stored in the network.  

 

16. CëboI H$s{OE {H$ {d^d_mnr (nmoQ>|{e`mo_rQ>a) {H$g {gÕmÝV na AmYm[aV h¡ & Eogo Xmo 

H$maH$ {b{IE {OZgo {H$gr {d^d_mnr (nmoQ>§o{e`mo_rQ>a) H$s Ymam gwJ«m{hVm _| d¥{Õ H$s Om 

gH$Vr h¡ & {H$gr gob Ho$ {dÚwV²-dmhH$ ~b (B©.E_.E\$.) H$mo _mnZo Ho$ {bE, dmoëQ>_rQ>a H$s 

VwbZm _| {d^d_mnr (nmoQ>|{e`mo_rQ>a) H$mo dar`Vm Š`m| Xr OmVr h¡ ?  3 

State the underlying principle of a potentiometer. Write two factors by 

which current sensitivity of a potentiometer can be increased. Why is a 

potentiometer preferred over a voltmeter for measuring the emf of a cell ?  

17. (a) àH$me Ho$ µ\$moQ>m°Z {MÌU Ho$ nXm| _| ‘{d{H$aUm| H$s Vrd«Vm’ nX H$mo n[a^m{fV  
H$s{OE & 

(b) EH$dUu àH$me H$s Xmo {H$aU nw§Om| _| EH$ bmb a§J H$s Am¡a Xÿgar Zrbo a§J H$s h¡ & 
BZ XmoZm| H$s Vrd«Vm g_mZ h¡ & BZ_| go {H$g_| (i) à{V EH$m§H$ joÌ\$b à{V goH$ÊS> 
µ\$moQ>m°Zm| H$s g§»`m A{YH$ h¡, (ii) àH$me-BboŠQ´>m°Zm| H$s A{YH$V_ J{VO D$Om© H$m 
_mZ A{YH$ h¡ ? AnZo CÎma H$s nw{ï> Ho$ {bE H$maU {b{IE &> 3 

(a) Define the term ‘intensity of radiation’ in terms of photon picture 

of light. 

(b) Two monochromatic beams, one red and the other blue, have the 

same intensity. In which case (i) the number of photons per unit 

area per second is larger, (ii) the maximum kinetic energy of the 

photoelectrons is more ? Justify your answer.            

18. (a) AndVr© XÿaXe©H$m| H$s VwbZm _| namdVu XÿaXe©H$m| H$mo A{YH$ AÀN>m Š`m| _mZm OmVm 
h¡ ? Xmo H$maU {bIH$a ñnîQ> H$s{OE & 

(b) Xn©U g_rH$aU Ho$ Cn`moJ Ûmam Xem©BE {H$ CÎmb Xn©U go gX¡d Am^mgr à{V{~å~ 
hr ~ZVm h¡, Mmho dñVw CgHo$ gm_Zo H$ht na ^r pñWV hmo & 3 



55/3/P 10 

(a) Give two reasons to explain why reflecting telescopes are preferred 

over refracting type.  

(b) Use mirror equation to show that convex mirror always produces a 

virtual image independent of the location of the object.  

19. (a) à{Vnm{bV ì`{VH$aU q\«$O| àmßV H$aZo Ho$ {bE Amdí`H$ eVªo (à{V~ÝY) {b{IE & 

(b) `§J Ho$ {Û-{Par à`moJ _|, {P[a`m| Ho$ g_Vb go nX©o Ho$ ~rM H$s Xÿar Ho$ gmW q\«$Om| 
H$s Mm¡‹S>mB© Ho$ n[adV©Z ({dMbZ) H$mo Xem©Zo Ho$ {bE EH$ J«mµ\$ ~ZmBE, O~{H$ AÝ` 
g^r àmMb (n¡am_rQ>g©) An[ad{V©V ahVo h¢ & Bg dH«$ H$s àdUVm go Š`m gyMZm 
àmßV hmo gH$Vr h¡ ? 

(c) q\«$Om| H$s Mm¡‹S>mB© na Š`m à^md hmoJm, `{X {P[a`m| Ho$ ~rM H$s Xÿar H$_ H$a Xr 
OmE O~{H$ AÝ` g^r àmMb (n¡am_rQ>g©) An[ad{V©V ahVo h¢ ? 3 

(a) Write the necessary conditions to obtain sustained interference 

fringes. 

(b) In Young’s double slit experiment, plot a graph showing the 

variation of fringe width versus the distance of the screen from the 

plane of the slits keeping other parameters same. What 

information can one obtain from the slope of the curve ?  

(c) What is the effect on the fringe width if the distance between the 

slits is reduced keeping other parameters same ?       

20. EH$ loUr Eb.gr.Ama. (LCR) n[anW H$mo {H$gr Eogo E.gr. (a.c.) òmoV Ho$ {gam| go Omo‹S>m 
OmVm h¡ {OgH$s n[adV©Zr` H$moUr` Amd¥{Îm ‘’ h¡ & Xmo à{VamoYmo| R1 VWm R2 (R1 > R2) Ho$ 

{bE, ‘’ Ho$ \$bZ Ho$ ê$n _| {dÚwV² Ymam ‘i’ Ho$ {dMbZ (n[adV©Z) H$mo Xem©Zo Ho$ {bE EH$ 
J«mµ\$ ~ZmBE & 

 Bg J«mµ\$ (AmboI) Ho$ Cn`moJ go {ZåZ{b{IV àíZm| Ho$ CÎma Xr{OE : 

(a) {H$g Xem _| AZwZmX A{YH$ VrúU h¡ Am¡a Š`m| ? 

(b) {H$g pñW{V _| e{º$ j` A{YH$ h¡ Am¡a Š`m| ? 3 

A series LCR circuit is connected across an a.c. source of variable angular 

frequency ‘’. Plot a graph showing variation of current ‘i’ as a function of 

‘’ for two resistances R1 and R2 (R1 > R2). 

Answer the following questions using this graph : 

(a) In which case is the resonance sharper and why ? 

(b) In which case is the power dissipation more and why ?   
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21. MmbH$, AY©MmbH$ VWm {dÚwV²amoYr nXmWmªo _| AÝVa Xem©Zo Ho$ {bE Amdí`H$ D$Om© ~¢S> 
AmaoI ~ZmBE & 

 Vmn _| n[adV©Z go BZ nXmWmªo Ho$ ì`dhma na Š`m à^md hmoVm h¡ ? g§jon _| ñnîQ> H$s{OE & 3 

Draw the necessary energy band diagrams to distinguish between 

conductors, semiconductors and insulators.  

How does the change in temperature affect the behaviour of these 

materials ? Explain briefly.        

22. (a) g§Mma ì`dñWm _| VrZ _yb Ad`d H$m¡Z-go h¢ ? àË`oH$ Ho$ àH$m`© (\§$ŠeZ) H$mo 
g§jon _| {b{IE &  

(b) g§Mma ì`dñWm _| à`wº$ B§Q>aZoQ> Ho$ {H$Ýht VrZ AZwà`mooJm| H$m CëboI H$s{OE & 3 

(a) What are the three basic units in communication systems ? Write 

briefly the function of each of these. 

(b) Write any three applications of the internet used in communication 

systems. 

IÊS> X 

SECTION D  

23. EH$ {XZ Vyµ\$mZ Ho$ H$maU EH$ Jbr _| {dÚwV²-g§MaU bmBZ H$m ‘J_©’ Vma Iå~o go Qy>Q> H$a 

ZrMo {Ja J`m & CgHo$ nmg go OmVo hþE Hw$N> ~mbH$m| Zo Bgo XoIm Am¡a Cgo CR>mH$a Jbr Ho$ 

{H$Zmao aIZm Mmhm & O¡go hr do Vma (Ho$~b) H$mo Ny>Zo Om aho Wo, AZwO Zo CÝho§ XoI {b`m 
Am¡a VwaÝV CÝho| YHo$b H$a Xÿa hQ>m {X`m, Vm{H$ do J_© Vma H$mo Ny> Z gH|$ & YHo$bo OmZo go 

CZ_| go Hw$N> H$mo MmoQ> bJ JB© & AZwO CÝh| BbmµO Ho$ {bE S>m°ŠQ>a Ho$ nmg bo J`m & 

 Cn ẁ©º$ n¡amJ«mµ\$ na AmYm[aV {ZåZ{b{IV àíZm| Ho$ CÎma Xr{OE : 4 

(a) Bg KQ>Zm Ho$ Xm¡amZ AZwO Ûmam àX{e©V Xmo _yë`m| H$m CëboI H$s{OE & 

(b) {H$gr bQ>H$Vo hþE ‘J_©’ Vma na `{X njr ~¡R> OmE Vmo Cgo H$moB© hm{Z Zht hmoVr, 

{H$ÝVw YaVr na CgH$mo Ny>Zo go OmZ bodm (KmVH$) YŠH$m bJ gH$Vm h¡ & BgH$m 
Š`m H$maU h¡ ? 

(c) {dÚwV² g§`§Ì go CËnÞ {dÚwV²-e{º$ H$mo Xÿa pñWV Cn^moº$mAm| VH$ nhþ±MmZo (g§MaU) 

go nhbo, CgH$s dmoëQ>Vm H$mo A{V Cƒ H$a {X`m OmVm h¡ & ñnîQ> H$s{OE, Š`m| &  
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During a thunderstorm the ‘live’ wire of the transmission line fell down 

on the ground from the poles in the street. A group of boys, who passed 

through, noticed it and some of them wanted to place the wire by the 

side. As they were approaching the wire and trying to lift the cable, Anuj 

noticed it and immediately pushed them away, thus preventing them 

from touching the live wire. During pushing some of them got hurt. Anuj 

took them to a doctor to get them medical aid.   

Based on the above paragraph, answer the following questions :  

(a) Write the two values which Anuj displayed during the incident.  

(b) Why is it that a bird can sit on a suspended ‘live’ wire without any 

harm whereas touching it on the ground can give a fatal shock ?  

(c) The electric power from a power plant is set up to a very high 

voltage before transmitting it to distant consumers. Explain, why.  

IÊS> ` 

SECTION E      

24. (a) hmBJoÝg Ho$ {gÕmÝV Ho$ Cn`moJ go EH$ g_Vb Va§JmJ« Ho$ gKZ _mÜ`_ go {dab 

_mÜ`_ _| g§MaU H$mo Xem©BE & Bggo XmoZm| _mÜ`_m| _| Va§JmJ«m| H$s Mmbm| Ho$ ~rM 

AZwnmV kmV H$s{OE & 

(b) (i) {H$gr nmoboam°BS> na Amn{VV AY«w{dV àH$me a¡{IH$V: Yw«{dV (nmoboam°BµÁS>) 

Š`m| hmo OmVm h¡ ? 

(ii) O~ AY«w{dV àH$me {dab _mÜ`_ go gKZ _mÜ`_ _| àdoe H$aVm h¡, Vmo 

dh Xmo _mÜ`_m| Ho$ AÝVamn¥îR> na namdV©Z go Y«w{dV hmo OmVm h¡ & Bg 
n[aKQ>Zm Ho$ {bE ~«yñQ>a Ho$ {Z`_ Ho$ ì`§OH$ H$mo ì`wËnÞ H$s{OE &  5 

AWdm 
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EH$ C^`moÎmb b§og Ho$ XmoZm| n¥îR>m| H$s dH«$Vm {ÌÁ`mE± g_mZ (R) h¢ & BgHo$ nmaXeu nXmW© 
(_mÜ`_) H$m AndV©Zm§H$ 1 h¡ & Bgo AmaoI _| Xem©E JE AZwgma AndV©Zm§H$ 2 _mÜ`_ 
Ho$ gånH©$ _| aIm J`m h¡ &  

 

(a) Bg g§`moOZ H$s Vwë` \$moH$g Xÿar kmV H$s{OE & 

(b) {H$g pñW{V _| `h g§`moOZ Angmar b|g H$s ^m±{V H$m ©̀ H$aoJm ? 

(c) O~ EH$ dñVw b|g go ~hþV Xÿa pñWV hmo Am¡a 1 > (2 + 1) / 2 hmo, Vmo Bg pñW{V 

Ho$ {bE {H$aU AmaoI ~ZmBE & Bg g§`moOZ (ì`dñWm) Ûmam ~Zo à{V{~å~ H$s 
àH¥${V Š`m hmoJr ? 5 

 

(a) Use Huygens’ principle to show the propagation of a plane 

wavefront from a denser medium to a rarer medium. Hence find 

the ratio of the speeds of wavefronts in the two media. 

(b) (i) Why does an unpolarised light incident on a polaroid get 

linearly polarised ? 

(ii) Derive the expression of Brewster’s law when unpolarised 

light passing from a rarer to a denser medium gets polarised 

on reflection at the interface.       

OR 
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A biconvex lens with its two faces of equal radius of curvature R is made 

of a transparent medium of refractive index 1. It is kept in contact with 

a medium of refractive index 2 as shown in the figure. 

 

(a) Find the equivalent focal length of the combination.  

(b) Obtain the condition when this combination acts as a diverging 

lens. 

(c) Draw the ray diagram for the case 1 > (2 + 1) / 2, when the object 

is kept far away from the lens. Point out the nature of the image 

formed by the system.     

25. AZÝV bå~mB© Ho$ Xmo g_mÝVa Vmam| ‘1’ VWm ‘2’ go H«$_e: I1 VWm I2 An[adVu Ymam àdm{hV 

hmo ahr h¡ & `{X XmoZm| YmamE± EH$ hr {Xem _| àdm{hV hmo ahr h¢ Am¡a XmoZm| Vmam| Ho$ ~rM H$s 
Xÿar d h¡, Vmo Vma ‘1’ Ho$ H$maU Vma ‘2’ na Amamo{nV Mwå~H$s` joÌ 


B  Ho$ {bE ì`§OH$ àmßV 

H$s{OE & Bggo EH$ Cn ẁº$ AmaoI H$s ghm`Vm go Vma ‘1’ Ho$ H$maU Vma ‘2’ H$s EH$m§H$ 

(BH$mB©) bå~mB© na bJZo dmbo ~b H$m _mZ (n[a_mU) VWm CgH$s {Xem kmV H$s{OE & 
`{X XmoZm| Vmam| _o| {dÚwV² Ymam {dnarV {XemAm| _| hmo, Vmo Bg ~b H$s àH¥${V _| {H$g àH$ma 

n[adV©Z hmoJm ? àmßV ì`§OH$ H$m Cn`moJ {dÚwV² Ymam Ho$ Eg.AmB©. (S.I.) _mÌH$ H$mo 

n[a^m{fV H$aZo Ho$ {bE H$s{OE & 5 

AWdm 
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 {H$gr Cƒm`r Q´>m§g\$m°_©a H$s àmW{_H$ VWm {ÛVr`H$ Hw§$S>{b`m| H$mo bnoQ>Zo H$s ì`dñWm Ho$ 
{bE EH$ Amdí`H$ AmaoI ~ZmBE & `h {H$g {gÕmÝV na AmYm[aV h¡ ? {H$gr Q´>m§g\$m°_©a _| 
àmW{_H$ VWm {ÛVr`H$ Hw§$S>{b`m| H$s dmoëQ>VmAm| Ho$ ~rM EH$ gå~ÝY, àmW{_H$ VWm 
{ÛVr`H$ Hw§$S>{b`m| _| Vma Ho$ \o$am| H$s g§»`m Ho$ nXm| _| àmßV H$s{OE & Cn`w©º$ gå~ÝY H$mo 
àmßV H$aZo Ho$ {bE à`wº$ Xmo _w»` n[aH$ënZmAm| H$m CëboI H$s{OE & 

 dmñV{dH$ Q´>m§g\$m°_©am| _| D$Om© j` Ho$ H$moB© Xmo H$maUm| H$m C„oI H$s{OE & 5 

Two infinitely long straight parallel wires, ‘1’ and ‘2’, carrying steady 

currents I1 and I2 in the same direction are separated by a distance d. 

Obtain the expression for the magnetic field 

B  due to the wire ‘1’ acting 

on wire ‘2’. Hence find out, with the help of a suitable diagram, the 

magnitude and direction of this force per unit length on wire ‘2’ due to 

wire ‘1’. How does the nature of this force change if the currents are in 

opposite direction ? Use this expression to define the S.I. unit of current.           

OR 

Draw a necessary arrangement for winding of primary and secondary 

coils in a step-up transformer. State its underlying principle and derive 

the relation between the primary and secondary voltages in terms of 

number of primary and secondary turns. Mention the two basic 

assumptions used in obtaining the above relation.  

State any two causes of energy loss in actual transformers.          

26. (a) {H$a˜mo\$ Ho$ {Z`_m| H$mo {b{IE VWm ñnîQ> H$s{OE {H$ `o {H$g AmYma na VH©$g§JV 

h¢ & 

(b) Xmo gobm| Ho$ {dÚwV²-dmhH$ ~b (B©.E_.E\$.) H«$_e: E1 VWm E2 h¢ Am¡a AmÝV[aH$ 

à{VamoY H«$_e: r1 VWm r2 h¢ & `o XmoZm| gob g_mÝVa (nmíd©) H«$_ _| Ow‹S>o h¢ & BZ 
XmoZm| Ho$ g_Vwë` EH$b gob Ho$ (i) {dÚwV²-dmhH$ ~b (B©.E_.E\$.) VWm  

(ii) AmÝV[aH$ à{VamoY Ho$ {bE ì`§OH$ ì`wËnÞ H$s{OE Omo Bg g_m`moOZ H$mo 

à{VñWm{nV H$a gHo$ &  5 

AWdm 
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(a) ‘‘{H$gr n¥îR> _| n[a~Õ (~ÝX) Amdoe + Q Ho$ H$maU ~mha H$s Amoa {dÚwV² âbŠg, 

Bg n¥îR> Ho$ AmH$ma VWm gmBµO (Am_mn) na {Z^©a Zht H$aVm &’’ Bg H$WZ H$s 

nwpîQ> Ho$ {bE Xmo H$maU Xr{OE & 

(b) Xmo gd©g_ d¥ÎmmH$ma nmemo§ ‘1’ VWm ‘2’ H$s {ÌÁ`mE± R h¢ & BZHo$ a¡{IH$ Amdoe KZËd 

H«$_e: –  VWm +  C/m h¢ & BZ Xmo nmem| H$mo g_mj Am¡a Bg àH$ma aIm J`m h¡ 

{H$ BZHo$ Ho$ÝÐm| Ho$ ~rM H$s Xÿar 3R  h¡ & nme ‘1’ Ho$ Ho$ÝÐ na ZoQ> {dÚwV²-joÌ H$m 

n[a_mU (_mZ) VWm {Xem kmV H$s{OE & 5 

(a) State Kirchhoff ’s rules and explain on what basis they are 

justified.  

(b)  Two cells of emfs E1 and E2 and internal resistances r1 and r2 are 

connected in parallel. Derive the expression for the (i) emf and  

(ii) internal resistance of a single equivalent cell which can replace 

this combination. 

OR 

(a) ‘‘The outward electric flux due to charge + Q is independent of the 

shape and size of the surface which encloses it.’’ Give two reasons 

to  justify this statement.   

(b) Two identical circular loops ‘1’ and ‘2’ of radius R each have linear 

charge densities –  and +  C/m respectively. The loops are placed 

coaxially with their centres 3R  distance apart. Find the 

magnitude and direction of the net electric field at the centre of 

loop ‘1’.       

 


