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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. {H$gr Hw§$S>br Ho$ ‘ñdàoaH$Ëd’ nX H$s n[a^mfm Xr{OE & BgH$m Eg.AmB©. (S.I.) _mÌH$ 

{b{IE & 1 

Define the term ‘self-inductance’ of a coil. Write its S.I. unit.  

2. ñdÀN AmH$me _| Zrbo a§J H$s àYmZVm Š`m| hmoVr h¡ ? 1 

Why does bluish colour predominate in a clear sky ? 

3. YmVw Ho$ {H$gr Vma Ho$ {bE Xmo {d{^Þ Vmnm| T1 VWm T2 na I – V AmboI (J«mµ\$) {MÌ _| 

Xem©E JE h¢ & BZ XmoZm| Vmnm| _| go H$m¡Z-gm Vmn Xÿgao go H$_ h¡ Am¡a Š`m| ? 1 

       

I – V graph for a metallic wire at two different temperatures, T1 and T2 is 

as shown in the figure. Which of the two temperatures is lower and why ?  

       

4. Q>obrµ\$moZ g§Mma _| {H$g _yb g§Mma {d{Y H$m Cn`moJ hmoVm h¡ ? 1 

Which basic mode of communication is used for telephonic 

communication ?   

5. pñWa-d¡ÚwV joÌ aoImE± g§d¥V (~§X) nme Š`m| Zht ~ZmVr h¢ ? 1 

Why do the electrostatic field lines not form closed loops  ?  
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IÊS> ~ 

SECTION B 

6. hmBS´>moOZ na_mUw _| O~ H$moB© BboŠQ´>m°Z V¥Vr` CÎmo{OV AdñWm go Ý`yZV_ D$Om© AdñWm _| 
g§H«$_U H$aVm h¡, Vmo Cg BboŠQ´>m°Z go gå~Õ Xo ~«m°½br Va§JX¡¿`© _| Š`m n[adV©Z hmoJm ? 

AnZo CÎma H$s nwpîQ> Ho$ {bE H$maU {b{IE & 2 

When an electron in hydrogen atom jumps from the third excited state to 

the ground state, how would the de Broglie wavelength associated with 

the electron change ? Justify your answer. 

7. àgmaU go nhbo {ZåZ Amd¥{Îm g§Ho$Vm| H$mo Cƒ Amd¥{Îm g§Ho$Vm| _| _mSw>bZ H$s Amdí`H$Vm Ho$ 
Am¡{MË` Ho$ {bE, Xmo H$maH$m| H$m CëboI H$s{OE &  2 

Write two factors which justify the need of modulating a low frequency 

signal into high frequencies before transmission.                    

8. AmaoI _| Xem©E JE {dÚwV² n[anW Omb _|, ^wOm BE go {dÚwV² n«dmh Z hmoZo H$s pñW{V _|, 
{~ÝXþAm| A VWm D Ho$ ~rM {d^dmÝVa H$m _mZ, {H$aImo\$$ Ho$ {Z`_m| Ho$ Cn`moJ go kmV 
H$s{OE & 2 

  

Use Kirchhoff ’s rules to determine the potential difference between the 

points A and D when no current flows in the arm BE of the electric 

network shown in the figure. 
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9. EH$ g§`wº$ gyú_Xeu ~ZmZo Ho$ {bE AmnH$mo 1.25 cm VWm 5 cm \$moH$g Xÿ[a`m| Ho$ Xmo 

A{^gmar b|g {XE JE h¢ & `{X Bg gyú_Xeu go 30 AmdY©Z j_Vm àmßV H$aZr hmo, Vmo 

A{^Ñí`H$ VWm Zo{ÌH$m Ho$ ~rM H$s Xÿar kmV H$s{OE &  2 

AWdm 

 {H$gr N>moQ>o XÿaXeu Ho$ A{^Ñí`H$ b|g VWm Zo{ÌH$m H$s \$moH$g Xÿ[a`m± H«$_e: 150 cm VWm  

5 cm h¢ & gm_mÝ` g§`moOZ _| Xya pñWV dñVwAm| H$mo XoIZo Ho$ {bE XÿaXeu H$s AmdY©Z 

j_Vm {H$VZr hmoJr ? 

 `{X Bg XÿaXeu go 3 {H$bmo_rQ>a Xÿa pñWV 100 m D±$Mo Q>mda (_rZma) H$mo XoIm OmE, Vmo 

A{^Ñí`H$ b|g Ûmam ~ZmE JE Q>mda Ho$ à{V{~å~ H$s D±$MmB© {H$VZr hmoJr ? 2 

You are given two converging lenses of focal lengths 1·25 cm and 5 cm to 

design a compound microscope. If it is desired to have a magnification of 

30, find out the separation between the objective and the eyepiece. 

OR     

A small telescope has an objective lens of focal length 150 cm and 

eyepiece of focal length 5 cm. What is the magnifying power of the 

telescope for viewing distant objects in normal adjustment ?  

If this telescope is used to view a 100 m tall tower 3 km away, what is the 

height of the image of the tower formed by the objective lens ? 

10. hmBS´>moOZ na_mUw Ho$ ñnoŠQ´>_ _| ~m_a loUr H$s g~go H$_ (Ý`yZV_) Va§JX¡¿`© H$m _mZ 

n[aH${bV H$s{OE & `h Va§JX¡¿`© hmBS´>moOZ na_mUw Ho$ ñnoŠQ´>_ Ho$ {H$g ^mJ (Adaº$, 

Ñí`, nam~¢JZr) _| hmoJr ? 2 

Calculate the shortest wavelength in the Balmer series of hydrogen atom. 

In which region (infra-red, visible, ultraviolet) of hydrogen spectrum does 

this wavelength lie ?  



55/1/RU 7 P.T.O. 

IÊS> g 

SECTION C 

11. AmaoI _| Xem©E JE n[anW _|, g§Ym[aÌ C2 H$m {d^dmÝVa VWm Bg_| g§{MV D$Om© H$m _mZ 

n[aH${bV H$s{OE & {X`m J`m h¡, A na {d^d 90 V, C1 = 20 F, C2 = 30 F VWm  

C3 = 15 F. 3 

  

Calculate the potential difference and the energy stored in the capacitor 

C2  in the circuit shown in the figure. Given potential at A is 90 V, 

C1 = 20 F,  C2 = 30 F  and  C3 = 15 F. 

  

12. {H$gr MmbH$ _| Amdoe dmhH$m| Ho$ Andmh doJ VWm {dlm§{V H$mb Ho$ ~rM gå~ÝY kmV 
H$s{OE & 

 L bå~mB© H$m EH$ MmbH$, ‘E’ {dÚwV²-dmhH$ ~b (B.E_.E\$.) Ho$ EH$ S>r.gr. (d.c.) òmoV 

go Ow‹S>m h¡ & `{X ‘E’ H$mo pñWa aIVo hþE, MmbH$ (Vma) H$mo ItMH$a CgH$s bå~mB© VrZ 
JwZm H$a Xr OmE, Vmo ñnîQ> H$s{OE {H$ Andmh doJ na Š`m à^md hmoJm & 3 

Find the relation between drift velocity and relaxation time of charge 

carriers in a conductor.  

A conductor of length L is connected to a d.c. source of emf ‘E’. If the 

length of the conductor is tripled by stretching it, keeping ‘E’ constant, 

explain how its drift velocity would be affected.  

13. ñnîQ> H$s{OE {H$ AY«w{dV àH$me {H$gr nmoboam°BS> go hmoH$a JwµOaZo Ho$ níMmV² a¡{IH$V: 
Y«w{dV H¡$go hmo OmVm h¡ & 

(i) I0 Vrd«Vm H$m AYw«{dV àH$me {H$gr nmoboam°BS> P1 na Amn{VV hmoVm h¡ {OgH$mo EH$ 

AÝ` nmoboam°BS> P2 Ho$ nmg aIm OmVm h¡ {OgH$m nm[aV-Aj P1 Ho$ nm[aV-Aj Ho$ 
g_mÝVa h¡ & P2 H$mo Bgr AdñWm _| pñWa aIVo hþE, `{X P1 H$mo Kw_m`m OmE, Vmo 

nmoboam°BS>m| P1 VWm P2 go nmaJ{_V àH$me H$s Vrd«VmAm|, H«$_e: I1 VWm I2 _| Š`m 

n[adV©Z hmoJm ? 

(ii) I1 VWm I2 Vrd«VmAm| Ho$ ~rM gå~ÝY {b{IE & 3 
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State clearly how an unpolarised light gets linearly polarised when 

passed through a polaroid. 

(i) Unpolarised light of intensity I0 is incident on a polaroid P1 which 

is kept near another polaroid P2 whose pass axis is parallel to that 

of P1. How will the intensities of light, I1 and I2, transmitted by the 

polaroids P1 and P2 respectively, change on rotating P1 without 

disturbing P2 ? 

(ii) Write the relation between the intensities I1 and I2. 

14. _mSw>bZ gyMH$m§H$ H$mo n[a^m{fV H$s{OE & ì`dhma _| BgH$m _mZ EH$ (1) go H$_ Š`m| aIm 

OmVm h¡ ? 

 1.5 MHz Amd¥{Îm VWm 50 V Am`m_ H$s EH$ dmhH$ Va§J H$mo 10 kHz Amd¥{Îm H$s {H$gr 
Á`mdH«$s` Va§J Ûmam _mSw>{bV {H$`m OmVm h¡ {Oggo 50% Am`m_ _mSw>bZ CËnÞ hmoVm h¡ & 
Am`m_ _mSw>{bV (A.M.) Va§J Ho$ Am`m_ VWm CËnÞ nmíd© ~¢S>m| H$s Amd¥{Îm`m| H$m n[aH$bZ 
H$s{OE &  3 

Define modulation index. Why is its value kept, in practice, less than 

one ? 

A carrier wave of frequency 1·5 MHz and amplitude 50 V is modulated by 

a sinusoidal wave of frequency 10 kHz producing 50% amplitude 

modulation. Calculate the amplitude of the AM wave and frequencies of 

the side bands produced.  

15. x-Aj Ho$ AZw{Xe, YZmË_H$ {Xem _| EH$ EH$g_mZ Mwå~H$s` joÌ 

B  ñWm{nV {H$`m OmVm 

h¡ &  ‘q’ Amdoe VWm ‘m’ Ðì`_mZ H$m EH$ H$U, 

v  doJ go Bg joÌ _| _yb-{~ÝXþ na X-Y 

Vb _| Bg àH$ma àdoe H$aVm h¡ {H$ BgHo$ doJ-Ad`d, Mwå~H$s` joÌ 

B  Ho$ AZw{Xe VWm 

CgHo$ bå~dV², XmoZm| hr {XemAm| _| h¢ & H$maU XoVo hþE Bg H$U Ho$ àjon-nW H$m AZwaoIU  
H$s{OE & Bg H$U Ûmam Mwå~H$s` joÌ Ho$ AZw{Xe, EH$ MŠH$a _| V` H$s JB© Xÿar Ho$ {bE 

ì`§OH$ kmV H$s{OE & 3 

A uniform magnetic field 

B  is set up along the positive x-axis. A particle 

of charge ‘q’ and mass ‘m’ moving with a velocity 

v  enters the field at 

the origin in X-Y plane such that it has velocity components both along 

and perpendicular to the magnetic field .B


 Trace, giving reason, the 

trajectory followed by the particle. Find out the expression for the 

distance moved by the particle along the magnetic field in one rotation. 
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16. (a) {XE JE loUr Eb.gr.Ama. (LCR) n[anW _| {dÚwV² Ymam VWm dmoëQ>Vm _| H$bmÝVa 
H$m _mZ {ZYm©[aV H$s{OE & 

           

(b) n[aH${bV H$s{OE {H$ Bg n[anW _| g§Ym[aÌ C Ho$ gmW {H$VZr Ym[aVm H$m EH$ 

A{V[aº$ g§Ym[aÌ Omo‹S>m OmE {H$ n[anW H$m e{º$ JwUm§H$ EH$ (1) hmo OmE & 3 

(a) Determine the value of phase difference between the current and 

the voltage in the given series LCR circuit. 

           

(b) Calculate the value of the additional capacitor which may be joined 

suitably to the capacitor C that would make the power factor of the 

circuit unity. 

17. Eopån`a Ho$ n[anWr` {Z`_ Ho$ ì`mnH$sH¥$V ê$n Ho$ {bE ì`§OH$ {b{IE & BgHo$ _hÎd na 
MMm© H$s{OE Am¡a g§jon _| dU©Z H$s{OE {H$ {dñWmnZ Ymam H$s A{^YmaUm H$mo, {H$gr 
{dÚwV² n[anW _| {H$gr g§Ym[aÌ Ho$ Amdo{eV d AZmdo{eV hmoZo H$s KQ>Zm Ûmam H¡$go g_Pm`m 
Om gH$Vm h¡ & 3 

Write the expression for the generalized form of Ampere’s circuital law. 

Discuss its significance and describe briefly how the concept of 

displacement current is explained through charging/discharging of a 

capacitor in an electric circuit.  

18. hmBJoÝg Ho$ {gÕmÝV Ho$ Cn`moJ go `h Xem©BE {H$ H$moB© g_Vb Va§JmJ« gKZ _mÜ`_ go {dab 
_mÜ`_ _| H¡$go g§M[aV hmoVm h¡ & Bggo ñZ¡b Ho$ AndV©Z {Z`_ H$m gË`mnZ H$s{OE & 3 

Use Huygens’ principle to show how a plane wavefront propagates from a 

denser to rarer medium. Hence verify Snell’s law of refraction. 
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19. `hm± Xem©E JE AmaoI _| P VWm Q JoQ>m| (Ûmam|) H$mo nhMm{ZE & BZHo$ Xem©E JE JoQ>m| (Ûmam|) 

Ho$ g§`moOZ Ho$ {bE gË`_mZ gmaUr ~ZmBE & 

 

 Bg n[anW H$mo {Zê${nV H$aZo Ho$ {bE Vwë` JoQ> (Ûma) H$m Zm_ {b{IE VWm CgH$m VH©$ 
àVrH$ {b{IE & 3 

Identify the gates P and Q shown in the figure. Write the truth table for 

the combination of the gates shown. 

 

Name the equivalent gate representing this circuit and write its logic 

symbol.        

20. {H$gr gr.B©. (C.E.) Q´>m§{µOñQ>a àdY©H$ H$m n[anW AmaoI ~ZmBE & BgH$s H$m`©{d{Y H$mo 
g§jon _| ñnï> H$r{OE VWm Bg àdY©H$ H$s (i) Ymam bpãY, (ii) dmoëQ>Vm bpãY Ho$ {bE 

ì`§OH$ {b{IE & 3 

Draw a circuit diagram of a C.E. transistor amplifier. Briefly explain its 

working and write the expression for (i) current gain, (ii) voltage gain of 

the amplifier. 

21. (a) >Zm{^H$s` ~b Ho$ VrZ A{^bj{UH$ JwU {b{IE & 

(b) EH$ Ý`ypŠbAm°Z `w½_ Ho$ n¥WŠH$aU Ho$ \$bZ Ho$ ê$n _| pñW{VO D$Om© H$m EH$ 
AmboI ~ZmBE & CZ Xmo _hÎdnyU© {ZîH$fm] H$mo {b{IE Omo Bg AmboI (J«mµ\$) go 

{ZH$mbo Om gH$Vo h¢ & 3 

(a) Write three characteristic properties of nuclear force.  

(b) Draw a plot of potential energy of a pair of nucleons as a function 

of their separation. Write two important conclusions that can be 

drawn from the graph. 
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22. (a) àH$me-{dÚwV² à^md H$s n[aKQ>Zm _| VrZ àm`mo{JH$ AÜ``Z go ào{jV bjUm| H$m 
g§jon _| dU©Z H$s{OE & 

(b) g§jon _| MMm© H$s{OE {H$ BZ bjUm| H$s ì`m»`m, àH$me Ho$ Va§J {gÕmÝV Ûmam Š`m| 
Zht hmo gH$Vr & 3 

AWdm  

(a) µ\$moQ>m°Zm| Ho$ CZ _w»` JwUY_mªo H$m CëboI H$s{OE {OZH$m Cn`moJ AmBÝñQ>mBZ Ho$ 
àH$me-{dÚwV² g_rH$aU H$mo ñWm{nV H$aZo _| {H$`m OmVm h¡ & 

(b) Bg g_rH$aU go (i) Xohbr Amd¥{Îm VWm (ii) {ZamoYr {d^d H$s YmaUmAm| H$s ì`m»`m 

H$s{OE & 3 

(a) Describe briefly three experimentally observed features in the 

phenomenon of photoelectric effect. 

(b) Discuss briefly how wave theory of light cannot explain these 

features.   

OR 

(a) Write the important properties of photons which are used to 

establish Einstein’s photoelectric equation. 

(b) Use this equation to explain the concept of (i) threshold frequency 

and (ii) stopping potential. 

IÊS> X 

SECTION D  

23. EH$ {XZ àmV:H$mb _| EH$ d¥Õ ì`{º$ Z§Jo nm±d AnZo Ka _| nmda gßbmB© Ho$ _oZ-pñdM Ho$ 
{dÚwV²-â`yµO H$mo ~XbZo H$m à`ËZ H$a ahm Wm & EH$mEH$ dh MrIH$a µ\$e© na {Ja n‹S>m & 
MrI gwZH$a CgH$s nËZr ghm`Vm Ho$ {bE {MëbmB© & Cgo gwZH$a CZHo$ n‹S>mogr H$m ~oQ>m 
A{Zb OyVo nhZH$a dhm± nh±þMm Am¡a bH$‹S>r H$s N>‹S>r go CgZo _oZ gßbmB© Ho$ pñdM H$mo ~ÝX 
H$a {X`m &   

 {ZåZ{b{IV àíZm| Ho$ CÎma Xr{OE : 4 

(i) ^maV _| Kam| _| {dÚwV² _oZ gßbmB© H$s dmoëQ>Vm VWm Amd¥{Îm {H$VZr h¡ ? 
(ii) AmOH$b {OZ {dÚwV² `w{º$`m| H$m h_ Cn`moJ H$aVo h¢, CZ_| go A{YH$m§e H$mo E.gr. 

(àË`mdVu Ymam) dmoëQ>Vm H$s Amdí`H$Vm hmoVr h¡ & Š`m| ? 
(iii) Š`m S>r.gr. (d.c.) dmoëQ>Vm Ho$ _mZ Ho$ Cƒ`Z (~‹T>mZo) Ho$ {bE Q´>m§g\$m°_©a H$m 

Cn`moJ hmo gH$Vm h¡ ? 
(iv) AnZo H$m`© go A{Zb Ûmam àX{e©V Xmo JwUm| H$m CëboI H$s{OE &  
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One morning an old man walked bare-foot to replace the fuse wire in kit 

kat fitted with the power supply mains for his house. Suddenly he 

screamed and collapsed on the floor. His wife cried loudly for help. His 

neighbour’s son Anil heard the cries and rushed to the place with shoes 

on. He took a wooden baton and used it to switch off the main supply.       

Answer the following questions :  

(i) What is the voltage and frequency of mains supply in India ?  

(ii) These days most of the electrical devices we use require a.c. 

voltage. Why ?  

(iii) Can a transformer be used to step up d.c. voltage ?  

(iv) Write two qualities displayed by Anil by his action.   

IÊS> ` 
SECTION E      

24. (a) {dÚwV² âbŠg H$mo n[a^m{fV H$s{OE & BgH$m Eg.AmB©. (S.I.) _mÌH$ {b{IE & 

‘‘pñWa-d¡Úw{VH$s _| JmCg H$m {Z`_ {H$gr ^r AmH$ma `m gmBµO (Am_mn) Ho$ g§d¥V 

n¥îR>m| Ho$ {bE gË` h¡ &’’ EH$ Cn ẁº$ CXmhaU H$s ghm`Vm go Bg H$WZ H$s nwpîQ> 
H$s{OE &  

(b) JmCg Ho$ {Z`_ Ho$ Cn`moJ Ûmam {gÕ H$s{OE {H$ EH$g_mZ Amdo{eV Jmobr` H$moe 
(Imob) Ho$ ^rVa {dÚwV²-joÌ H$m _mZ eyÝ` hmoVm h¡ & 5 

AWdm 

(a) {H$gr g_mÝVa n{Å>H$m (ßboQ>) g§Ym[aÌ _| g§{MV D$Om© Ho$ {bE ì`§OH$ ì`wËnÞ 
H$s{OE & Bggo {H$gr {dÚwV²-joÌ Ho$ D$Om© KZËd Ho$ {bE ì`§OH$ àmßV H$s{OE & 

(b) nyU© ê$n go Amdo{eV EH$ g_mÝVa n{Å>H$m (ßboQ>) g§Ym[aÌ H$mo EH$ AÝ` gd©g_ 

(R>rH$ Bgr àH$ma Ho$) AZmdo{eV g§Ym[aÌ Ho$ Xmo {gam| go Omo‹S>m J`m h¡ & `h Xem©BE 
{H$ Bg g§`moOZ _| g§{MV D$Om© H$m _mZ àmaå^ _| Amdo{eV (EH$b) g§Ym[aÌ _| 

g§{MV D$Om© Ho$ _mZ go H$_ hmoJm & 5 

(a) Define electric flux. Write its S.I. unit.  

 ‘‘Gauss’s law in electrostatics is true for any closed surface, no 

matter what its shape or size is.’’ Justify this statement with the 

help of a suitable example.  
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(b) Use Gauss’s law to prove that the electric field inside a uniformly 

charged spherical shell is zero.  

OR 

(a) Derive the expression for the energy stored in a parallel plate 

capacitor. Hence obtain the expression for the energy density of the 

electric field.          

(b) A fully charged parallel plate capacitor is connected across an 

uncharged identical capacitor. Show that the energy stored in  

the combination is less than that stored initially in the single 

capacitor.  

25. Zm_m§{H$V AmaoI H$s ghm`Vm go {H$gr Mb Hw§$S>br Ymam_mnr (J¡ëdoZmo_rQ>a) Ho$ H$m`©H$mar 
{gÕmÝV VWm H$m`©{d{Y H$mo ñnï> H$s{OE & Bg_| (i) EH$g_mZ Aar` ({ÌÁ`) Mwå~H$s` joÌ, 
(ii) Z_© bm¡h H«$moS> H$m Š`m àH$m`© h¡ ?  

 {H$gr Ymam_mnr (J¡ëdoZmo_rQ>a) Ho$ {bE CgH$s (i) Ymam gwJ«m{hVm VWm (ii) dmoëQ>Vm gwJ«m{hVm 

nXm| H$s n[a^mfm Xr{OE & Ymam gwJ«m{hVm _| d¥{Õ go dmoëQ>Vm gwJ«m{hVm H$m ~‹T>Zm Amdí`H$ 
Š`m| Zht h¡ ? 5 

AWdm 

(a) {H$gr 

ld bå~mB© Ho$ Ad`d go I Ymam àdm{hV hmo ahr h¡ & Bggo 


r  Xÿar na 

Mwå~H$s` joÌ 

B  Ho$ {bE EH$ ì §̀OH$ g{Xe ê$n _|, ~m`mo – gmdQ>© {Z`_ Ho$ 

Cn`moJ go {b{IE &  

 Bggo R {ÌÁ`m Ho$ {H$gr nme (byn) Ho$ Ho$ÝÐ go CgH$s Aj Ho$ AZw{Xe, x Xÿar na 

pñWV, {H$gr {~ÝXþ P na Mwå~H$s` joÌ Ho$ {bE ì`§OH$ ì`wËnÞ H$s{OE, `{X Bg 

nme go {dÚwV² Ymam àdm{hV hmo ahr h¡ & 

(b) ñnîQ> H$s{OE {H$ ~m`mo – gmdQ>© {Z`_ go, Eopån`a Ho$ n[anWr` {Z`_ H$mo g_mH$bZ 
(B§Q´>rJ«b) ê$n _| `Wm, 

  

B .


ld  =  oI 

 Ho$ ê$n _| H¡$go ì`º$ {H$`m Om gH$Vm h¡, Ohm± I Cg n¥îR> go hmoH$a JwµOaZo dmbr 

Hw$b Ymam h¡ &  5 
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Explain, using a labelled diagram, the principle and working of a moving 

coil galvanometer. What is the function of (i) uniform radial magnetic 

field, (ii) soft iron core ? 

Define the terms (i) current sensitivity and (ii) voltage sensitivity of a 

galvanometer. Why does increasing the current sensitivity not 

necessarily increase voltage sensitivity ?  

OR  

(a) Write, using Biot – Savart law, the expression for the magnetic 

field 

B  due to an element 


ld  carrying current I at a distance 


r  

from it in a vector form. 

 Hence derive the expression for the magnetic field due to a current 

carrying loop of radius R at a point P distant x from its centre 

along the axis of the loop.        

 (b) Explain how Biot – Savart law enables one to express the Ampere’s 

circuital law in the integral form, viz.,  

  

B .


ld  =  oI  

 where I is the total current passing through the surface.  

26. (a) Xmo H$bmgå~Õ òmoVm| S1 VWm S2 H$s EH$dUu Va§J| CËnÞ H$aZo go ì`{VH$aU n¡Q>Z© 

~ZVm h¡ & _mZ br{OE S1 Ûmam CËnÞ Va§J H$m {dñWmnZ, 

       Y1 = a cos t  VWm S2 Ûmam CËnÞ {dñWmnZ,  

       Y2 = a cos (t + )  h¡o & 

  {H$gr {~ÝXþ na n[aUm_r {dñWmnZ Ho$ Am`m_ Ho$ {bE ì`§OH$ àmßV H$s{OE Am¡a 

Xem©BE {H$ Cg {~ÝXþ na Vrd«Vm,  

       I = 4a2 cos2 /2, hmoJr & 

  Bggo g§nmofr VWm {dZmer ì`{VH$aU Ho$ {bE à{V~ÝY (eVªo) ñWm{nV H$s{OE & 

(b) `§J Ho$ {Û-{Par à`moJ _| ì`{VH$aU q\«$Om| na Š`m à^md hmoVm h¡, O~ (i) òmoV {Par 

H$s Mm¡‹S>mB© ~‹T>m Xr OmE; (ii) EH$dUu òmoV Ho$ ñWmZ na ídoV àH$me H$m òmoV {b`m 

OmE ? 5 

AWdm 
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(a) `hm± Xem©E JE AmaoI _|, àH$me H$s EH$ {H$aU ‘PQ’, H$m±M Ho$ {àµÁ_ ABC Ho$ 
\$bH$ AB na Amn{VV hmoH$a \$bH$ AC go {ZJ©V hmoVr h¡ & Bg {H$aU Ho$ _mJ© H$m 
AZwaoIU H$s{OE & Xem©BE {H$  

   i +  e =  A +    

 Ohm±  VWm e H«$_e: {dMbZ H$moU d {ZJ©V H$moU H$mo {Zê${nV H$aVo h¢ &  

 

 AmnVZ H$moU Ho$ gmW {dMbZ H$moU Ho$ n[adV©Z H$mo Xem©Zo Ho$ {bE EH$ J«mµ\$ 

(AmboI) ~ZmBE &    H$m _mZ Ý`yZV_ hmoZo Ho$ {bE eV© (à{V~ÝY) H$m CëboI 
H$s{OE & 

(b) {àµÁ_ Ho$ H$moU (A) H$m _mZ Ý ỳZV_ {dMbZ H$moU (m) Ho$ ~am~a hmoZo H$s AdñWm 
_| H$m±M Ho$ {àµÁ_ Ho$ AndV©Zm§H$ () VWm  A Ho$ ~rM gå~ÝY àmßV H$s{OE & 

Bggo {àµÁ_ H$moU A H$m _mZ 60 hmoZo Ho$ {bE AndV©Zm§H$ H$m _mZ àmßV H$s{OE & 5 

(a) Consider two coherent sources S1 and S2 producing monochromatic 

waves to produce interference pattern. Let the displacement of the 

wave produced by S1 be given by  

  Y1 = a cos t  

 and the displacement by S2 be  

  Y2 = a cos (t + ).  

 Find out the expression for the amplitude of the resultant 

displacement at a point and show that the intensity at that point 

will be  

  I = 4a2 cos2 /2.  

 Hence establish the conditions for constructive and destructive 

interference.   
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(b) What is the effect on the interference fringes in Young’s double slit 

experiment when (i) the width of the source slit is increased;  

(ii) the monochromatic source is replaced by a source of white  

light ?  

OR 

(a) A ray ‘PQ’ of light is incident on the face AB of a glass prism ABC 

(as shown in the figure) and emerges out of the face AC. Trace the 

path of the ray. Show that  

   i +  e =  A +   

 where  and e denote the angle of deviation and angle of 

emergence respectively. 

 

 Plot a graph showing the variation of the angle of deviation as a 

function of angle of incidence. State the condition under which   

is minimum. 

 

(b) Find out the relation between the refractive index () of the glass 

prism and  A for the case when the angle of prism (A) is equal to 

the angle of minimum deviation (m). Hence obtain the value of the 

refractive index for angle of prism A = 60.      
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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¢ Am¡a 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. {H$gr d¡ÚwV {ÛY«wd Ho$ {bE g_{d^d n¥îR> It{ME &    1  
Draw equipotential surfaces for an electric dipole.  

2. {H$gr àmoQ>m°Z H$mo CgHo$ doJ H$s {Xem Ho$ A{^bå~dV² EH$g_mZ Mwå~H$s` joÌ _| àdoe H$amZo 
go nyd© {d^dmÝVa V VH$ Ëd[aV {H$`m J`m & `{X {d^dmÝVa H$mo XþJwZm H$a {X`m OmE, Vmo 
Mwå~H$s` joÌ _| àmoQ>m°Z Ûmam Mbo JE d¥ÎmmH$ma nW H$s {ÌÁ`m {H$g àH$ma n[ad{V©V hmoJr ?  1  
A proton is accelerated through a potential difference V, subjected to a 

uniform magnetic field acting normal to the velocity of the proton. If the 

potential difference is doubled, how will the radius of the circular path 

described by the proton in the magnetic field change ?    
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3. 300 K Vmn na _¡½Zr{e`_ H$s Mwå~H$s` àd¥{Îm 1·2  105 h¡ & {H$g Vmn na BgH$s 
Mwå~H$s` àd¥{Îm 1·44  105 hmo OmEJr ? 1  

AWdm 

 {H$gr {XE JE nXmW© H$s Mwå~H$s` àd¥{Îm  – 0·5 h¡ & Bg Mwå~H$s` nXmW© H$mo nhMm{ZE & 1  
The magnetic susceptibility of magnesium at 300 K is 1·2  105. At what 

temperature will its magnetic susceptibility become 1·44  105 ? 

OR 

The magnetic susceptibility  of a given material is – 0·5. Identify the 

magnetic material.    

 

 

4. Cg AY©MmbH$ S>m`moS> H$mo nhMm{ZE {OgHo$ V-I A{^bmj{UH$ AmaoI _| Xem©E AZwgma h¢ & 1  

  
 

 

Identify the semiconductor diode whose V-I characteristics are as shown.  
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5. aoS>ma _| {dÚwV²-Mwå~H$s` ñnoŠQ´>_ Ho$ {H$g ^mJ H$m Cn`moJ {H$`m OmVm h¡ ? BgH$m  
Amd¥{Îm-n[aga {b{IE & 1 

AWdm 

 Ëd[aV hmoVo Amdoem| Ûmam {dÚwV²-Mwå~H$s` Va§J| {H$g àH$ma CËnÞ H$s OmVr h¢ ?    1  

Which part of the electromagnetic spectrum is used in RADAR ? Give its 

frequency range. 

OR 

How are electromagnetic waves produced by accelerating charges ?    

 

IÊS> ~ 
SECTION B 

 

6. joÌ\$b ‘A’ H$s n{Å>H$mAm| go ~Zo Xmo g_mÝVa n{Å>H$m g§Ym[aÌ, {OZHo$ ~rM n¥WH$Z ‘d’ h¡, 
H$mo {H$gr ~mø dc òmoV Ûmam Amdo{eV {H$`m J`m h¡ & `h Xem©BE {H$ Amdo{eV H$aVo g_` 
g§Ym[aÌ Ho$ ^rVa {dñWmnZ Ymam, g§Ym[aÌ H$mo Amdo{eV H$aZo dmbr Ymam Ho$ g_mZ hr hmoVr 
h¡ & 2   

A capacitor made of two parallel plates, each of area ‘A’ and separation ‘d’ 

is charged by an external dc source. Show that during charging, the 

displacement current inside the capacitor is the same as the current 

charging the capacitor. 

 

 

7. {H$gr µ\$moQ>m°Z Am¡a {H$gr àmoQ>m°Z H$s Xo-~«m°½br Va§JX¡¿`©  g_mZ h¡ & {gÕ H$s{OE {H$ µ\$moQ>m°Z 
H$s D$Om© àmoQ>m°Z H$s J{VO D$Om© H$s (2mc/h) JwZr h¡ &  2  
A photon and a proton have the same de-Broglie wavelength . Prove 

that the energy of the photon is (2mc/h) times the kinetic energy of the 

proton.  
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8. {H$gr hmBS´>moOZ na_mUw _| {H$gr BboŠQ´>m°Z H$mo AdñWm n go nhbr CÎmo{OV AdñWm VH$ 
ì`wÎmo{OV H$aVo g_` CËg{O©V H$moB© µ\$moQ>m°Z 0·55 V Ho$ {ZamoYr {d^d dmbo àH$me {dÚwV² 
gob _| 2 eV H$m`©\$bZ Ho$ YmpËdH$ H¡$WmoS> H$mo {H$a{UV H$aVm h¡ & AdñWm n H$s ŠdmÝQ>_ 

g§»`m H$m _mZ àmßV H$s{OE &  2   
AWdm 

 12·5 eV D$Om© Ho$ {H$gr BboŠQ´>m°Z nw§O Ûmam {H$gr hmBS´>moOZ na_mUw H$mo CgH$s {ZåZV_ 

AdñWm go CÎmo{OV {H$`m J`m h¡ & Bg CÎmo{OV AdñWm go na_mUw Ûmam CËg{O©V bmBZm| H$s 

A{YH$V_ g§»`m kmV H$s{OE &  2  

A photon emitted during the de-excitation of electron from a state n to 

the first excited state in a hydrogen atom, irradiates a metallic cathode of 

work function 2 eV, in a photo cell, with a stopping potential of 0·55 V. 

Obtain the value of the quantum number of the state n.  

OR 

A hydrogen atom in the ground state is excited by an electron beam of 

12·5 eV energy. Find out the maximum number of lines emitted by the 

atom from its excited state.  

 

 

9. gm_mÝ` g_m`moOZ H$s pñW{V _| {H$gr IJmobr` Xÿa~rZ (XÿaXe©H$) Ûmam à{V{~å~ ~ZZm 

Xem©Zo Ho$ {bE {H$aU AmaoI It{ME & BgH$s AmdY©Z j_Vm Ho$ {bE ì`§OH$ {b{IE & 2   
AWdm 

 {H$gr g§`wº$ gyú_Xeu Ûmam à{V{~å~ ~ZZm Xem©Zo Ho$ {bE Zm_m§{H$V {H$aU AmaoI It{ME 

Am¡a BgH$s {d^oXZ j_Vm Ho$ {bE ì`§OH$ {b{IE &  2  

Draw the ray diagram of an astronomical telescope showing image 

formation in the normal adjustment position. Write the expression for its 

magnifying power.   

OR 

Draw a labelled ray diagram to show image formation by a compound 

microscope and write the expression for its resolving power. 
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10. {H$gr TV EÝQ>rZm H$s D±$MmB© Am¡a Cg EÝQ>rZm Ûmam ào{fV {g½Zbm| Ho$ A{YH$V_ n[aga 

{Og_| Cg {g½Zb H$mo àmßV {H$`m Om gH$Vm h¡, Ho$ ~rM g§~§Y {b{IE & ÑîQ>aoIr` g§Mma 

Ho$ àH$aU _| ì`mo_ Va§Jm| Ho$ {bE Bg ì`§OH$ H$mo {H$g àH$ma g§emo{YV {H$`m OmVm h¡ ? 

Amd¥{Îm`m| Ho$ {H$g n[aga _| g§Mma H$s Bg {dYm H$m Cn`moJ {H$`m OmVm h¡ ? 2   

Write the relation between the height of a TV antenna and the maximum 

range up to which signals transmitted by the antenna can be received. 

How is this expression modified in the case of line of sight communication 

by space waves ? In which range of frequencies, is this mode of 

communication used ?    

 

 

11. {H$Z n[apñW{V`m| _| BÝÐYZwf H$m àojU {H$`m Om gH$Vm h¡ ? àmW{_H$ Ed§ {ÛVr`H$ 
BÝÐYZwfm| Ho$ ~rM {d^oXZ H$s{OE & $ 2  

Under which conditions can a rainbow be observed ? Distinguish between 

a primary and a secondary rainbow.   

 

 

12. {ZåZ{b{IV H$s ì`m»`m H$s{OE :  2 

 (a) AmH$me H$m Zrbm àVrV hmoZm &   

(b) (i) gy`m©ñV Ed§ (ii) gy`m}X` Ho$ g_` gy`© H$m aº$m^ àVrV hmoZm &    

Explain the following :  

(a) Sky appears blue.  

(b) The Sun appears reddish at (i) sunset, (ii) sunrise. 
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IÊS> g 
 

SECTION C  
 

13. 50 Hz Amd¥{Îm Ho$ {H$gr ac dmoëQ>Vm òmoV Ho$ gmW loUr _| H$moB© g§Ym[aÌ (C) Am¡a 

à{VamoYH$ (R) g§`mo{OV h¢ & C Am¡a R Ho$ {gam| na {d^dmÝVa H«$_e: 120 V Am¡a 90 V h¡, 

VWm n[anW _| àdm{hV Ymam 3 A h¡ & (i) n[anW H$s à{V~mYm VWm (ii) àoaH$Ëd H$m dh _mZ 

n[aH${bV H$s{OE {Ogo C Am¡a R Ho$ gmW loUr _| g§`mo{OV H$aZo na n[anW H$m e{º$ 

JwUm§H$ ‘EH$’ hmo OmVm h¡ &  3  
AWdm 

 
AmaoI _| n[adVu Amd¥{Îm Ho$ 230 V Ho$ òmoV Ho$ gmW loUr LCR n[anW Xem©`m J`m h¡ &   3 

 

  
 

(a) n[anW H$mo AZwZmX _| àMm{bV H$aZo dmbr òmoV Amd¥{Îm {ZYm©[aV H$s{OE &  

(b) AZwZmX H$s pñW{V _| n[anW H$s à{V~mYm Am¡a Ymam H$m Am`m_ n[aH${bV  
H$s{OE &  

(c) `h Xem©BE {H$ AZwZmX Amd¥{Îm na LC g§`moOZ Ho$ {gam| na {d^d nmV eyÝ` hmoVm 
h¡ &   

  

A capacitor (C) and resistor (R) are connected in series with an ac source 

of voltage of frequency 50 Hz. The potential difference across C and R are 

respectively 120 V, 90 V, and the current in the circuit is 3 A. Calculate 

(i) the impedance of the circuit (ii) the value of the inductance, which 

when connected in series with C and R will make the power factor of the 

circuit unity.    

OR 
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The figure shows a series LCR circuit connected to a variable frequency 

230 V source.   

  

(a) Determine the source frequency which drives the circuit in 

resonance.  

(b) Calculate the impedance of the circuit and amplitude of current at 

resonance.  

(c) Show that potential drop across LC combination is zero at 

resonating frequency.  

 
 

14. µOoZa S>m`moS> Ho$ n Am¡a p joÌm| H$mo AË`{YH$ _m{XV {H$E OmZo H$s ì`m»`m H$aZo Ho$ {bE 
H$maU Xr{OE & ZrMo {XE JE n[anW _| µOoZa S>m`moS> go àdm{hV Ymam kmV H$s{OE : (µOoZa 
^§OZ dmoëQ>Vm 15 V h¡)   3  

 
 

Give reason to explain why n and p regions of a Zener diode are heavily 

doped. Find the current through the Zener diode in the circuit given 

below : (Zener breakdown voltage is 15 V) 
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15. gmBŠbmoQ´>m°Z H$m Zm_m§{H$V AmaoI It{ME & BgHo$ H$m ©̀H$mar {gÕmÝV H$s ì`m»`m H$s{OE & 
`h Xem©BE {H$ gmBŠbmoQ´>m°Z Amd¥{Îm Mmb Am¡a H$jm H$s {ÌÁ`m na {Z^©a Zht H$aVr & 3   

AWdm 

(a) AmaoI H$s ghm`Vm go {H$gr AË`{YH$ bå~r Ymamdmhr n[aZm{bH$m, {Og_| \o$am| H$s 
g§»`m n \o$ao à{V EH$m§H$ bå~mB© h¡ VWm Ymam I àdm{hV hmo ahr h¡, Ho$ ^rVa 
Mwå~H$s` joÌ Ho$ {bE ì`§OH$ ì`wËnÞ H$s{OE &   

(b) Q>moam°BS> n[aZm{bH$m go {H$g àH$ma {^Þ hmoVm h¡ ?  3   

Draw a labelled diagram of cyclotron. Explain its working principle. 

Show that cyclotron  frequency is independent of the speed and radius of 

the orbit.    

OR 

(a) Derive, with the help of a diagram, the expression for the magnetic 

field inside a very long solenoid having n turns per unit length 

carrying a current I.  

(b) How is a toroid different from a solenoid ?   

 

16. {gÕ H$s{OE {H$ {ÌÁ`m r H$s H$jm _| H$jr` Mmb v go {H$gr Zm{^H$ H$s n[aH«$_m H$aVo hþE 
{H$gr BboŠQ´>m°Z H$m Mwå~H$s` AmKyU© evr/2 hmoVm h¡ & Bg àH$ma ~moa Ho$ H$moUr` g§doJ Ho$ 
Šdm§Q>_rH$aU Ho$ A{^J¥hrV H$m Cn`moJ H$aVo hþE hmBS´>moOZ na_mUw Ho$, {ZåZV_ AdñWm _|, 
Mwå~H$s` AmKyU© Ho$ {bE ì`§OH$ ì`wËnÞ H$s{OE &  3  

Prove that the magnetic moment of the electron revolving around a 

nucleus in an orbit of radius r with orbital speed v is equal to evr/2. 

Hence using Bohr’s postulate of quantization of angular momentum, 

deduce the expression for the magnetic moment of hydrogen atom in the 

ground state. 
 

17.  Am¡a –2 C/m2 Amdoe KZËd H$s Xmo ~¥hV² Amdo{eV g_Vb MmXa| EH$-Xÿgao Ho$ ~rM 
n¥WH$Z d Ho$ gmW D$Üdm©Ya ì`dpñWV H$s J`r h¢ & Cg {~ÝXþ na {dÚwV²-joÌ Ho$ {bE ì`§OH$ 
ì`wËnÞ H$s{OE Omo pñWV h¡ (i) nhbr MmXa Ho$ ~m`t Amoa, (ii) Xÿgar MmXa Ho$ Xm`t Amoa, 
VWm (iii) XmoZm| MmXam| Ho$ ~rM &  3  

AWdm 
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 ^rVar {ÌÁ`m r1 Am¡a ~mhar {ÌÁ`m r2 Ho$ {H$gr Jmobr` MmbH$ Imob na Amdoe H$s _mÌm 
Q h¡ &  

(a) Bg Imob Ho$ Ho$ÝÐ na H$moB© Amdoe q pñWV h¡ & Bg Imob Ho$ ^rVar n¥îR> Am¡a ~mhar 
n¥îR> na n¥îR>r` Amdoe KZËd kmV H$s{OE &  

(b) Š`m {H$gr {dda ({~Zm {H$gr Amdoe Ho$) Ho$ ^rVa {dÚwV²-joÌ eyÝ` hmoVm h¡; `h Bg 
VÏ` na {Z^©a Zht H$aVm {H$ Imob Jmobr` h¡ AWdm Zht ? ì`m»`m H$s{OE &   3 

   

Two large charged plane sheets of charge densities  and –2 C/m2 are 

arranged vertically with a separation of d between them. Deduce 

expressions for the electric field at points (i) to the left of the first sheet,  

(ii) to the right of the second sheet, and (iii) between the two sheets.    

OR 

A spherical conducting shell of inner radius r1 and outer radius r2 has  

a charge Q.  

(a) A charge q is placed at the centre of the shell. Find out the surface 

charge density on the inner and outer surfaces of the shell.   

(b) Is the electric field inside a cavity (with no charge) zero; independent 

of the fact whether the shell is spherical or not ? Explain. 

 

 

18. {ZåZ Amd¥{Îm fm Ho$ {H$gr {g½Zb H$mo Amd¥{Îm fc H$s dmhH$ Va§J H$m Cn`moJ H$aHo$ ào{fV 
{H$`m OmZm h¡ & Am`m_ _m°Sw>>{bV Va§J Ho$ {bE ì`§OH$ ì`wËnÞ H$s{OE VWm CËnÞ {ZåZ 
Am¡a Cƒ nmíd© ~¡ÊS>m| Ho$ {bE ì`§OH$ ì`wËnÞ H$s{OE & Bg àH$ma _m°Sw>>bZ gyMH$m§H$ Ho$ 
{bE ì`§OH$ àmßV H$s{OE & 3  

A signal of low frequency fm is to be transmitted using a carrier wave of 

frequency fc. Derive the expression for the amplitude modulated wave 

and deduce expressions for the lower and upper sidebands produced. 

Hence, obtain the expression for modulation index. 
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19. àH$sU©Z H$moU Ho$ gmW àH$s{U©V H$Um| H$s g§»`m H$m {dMaU Xem©Zo Ho$ {bE JmoëS> H$s nVbr 
nÌr Ûmam -H$Um| Ho$ àH$sU©Z H$m J«m\$ It{ME & g§jon _| dU©Z H$s{OE {H$ {H$g àH$ma 
àH$sU©Z H$m ~¥hV² H$moU hmoZm na_mUw _| Zm{^H$ Ho$ ApñVËd H$s ì`m»`m H$aVm h¡ & g§KÅ>> 
àmMb {MÌU H$s ghm`Vm go ì`m»`m H$s{OE {H$ aXa\$moS>© àH$sU©Z {H$g àH$ma Zm{^H$ Ho$ 
gmBµO H$s Cn[a-gr_m {ZYm©[aV H$aZo Ho$ EH$ e{º$embr T>§J Ho$ ê$n _| H$m_ AmVm h¡ & 3  

Draw a plot of -particle scattering by a thin foil of gold to show the 

variation of the number of the scattered particles with scattering angle. 

Describe briefly how the large angle scattering explains the existence of 

the nucleus inside the atom. Explain with the help of impact parameter 

picture, how Rutherford scattering serves a powerful way to determine 

an upper limit on the size of the nucleus. 

 

20. 5 mm n¥WH$Z dmbo 200 F Ym[aVm Ho$ {H$gr g_mÝVa n{Å>H$m g§Ym[aÌ H$mo 100 V Ho$ dc 

òmoV Ûmam Amdo{eV {H$`m J`m Am¡a òmoV H$mo g§`mo{OV aIm J`m & {H$gr {dÚwV²amoYr h¢{S>b 
Ûmam n{Å>H$mAm| Ho$ ~rM H$s Xÿar XþJwZr H$a Xr J`r Am¡a CZHo$ ~rM namd¡ÚwVm§H$ 10 H$s  
5 mm _moQ>r namd¡ÚwV n{Å>H$m aI Xr J`r & H$maU g{hV ì`m»`m H$s{OE {H$ {ZåZ{b{IV 
_| Š`m n[adV©Z hm|Jo : (i) g§Ym[aÌ H$s Ym[aVm, (ii) n{Å>H$mAm| Ho$ ~rM {dÚwV²-joÌ,  
(iii) g§Ym[aÌ H$m D$Om© KZËd ?     3  

A 200 F parallel plate capacitor having plate separation of 5 mm is 

charged by a 100 V dc source. It remains connected to the source. Using 

an insulated handle, the distance between the plates is doubled and a 

dielectric slab of thickness 5 mm and dielectric constant 10 is introduced 

between the plates. Explain with reason, how the (i) capacitance,  

(ii) electric field between the plates, (iii) energy density of the capacitor 

will change ?  

 

21. -j` H$s Ad{Y _| à{VÝ`y{Q´>Zmo H$s CnpñW{V H$m g§gyMZ H${R>Z Š`m| h¡ ? {H$gr 
ao{S>`moEopŠQ>d Zm{^H$ Ho$ j`m§H$ nX H$s n[a^mfm {b{IE VWm j`m§H$ Ho$ nXm| _| Bg Zm{^H$ 
H$s _mÜ` Am`w Ho$ {bE ì`§OH$ ì`wËnÞ H$s{OE &  3  

AWdm 
(a) Zm{^H$s` ~b Ho$ Xmo {d^oXZH$mar bjU {b{IE &  
(b) Ý`ypŠbAm°Zm| Ho$ ~rM n¥WH$Z H$mo \$bZ _mZH$a Ý`ypŠbAm°Zm| Ho$ {H$gr `wJb H$s 

pñW{VO D$Om© Ho$ {dMaU H$mo Xem©Zo Ho$ {bE J«m\$ It{ME & J«m\$ na Cg joÌ H$mo 
A§{H$V H$s{OE Ohm± na Zm{^H$s` ~b (i) AmH$fu, VWm (ii) à{VH$fu h¡ &  3   
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Why is it difficult to detect the presence of an anti-neutrino  during  

-decay ? Define the term decay constant of a radioactive nucleus and 

derive the expression for its mean life in terms of the decay constant.    

OR 

(a) State two distinguishing features of nuclear force.    

(b) Draw a plot showing the variation of potential energy of a pair of 

nucleons as a function of their separation. Mark the regions on the 

graph where the force is (i) attractive, and (ii) repulsive.  

 

22. 2 / 3 AndV©Zm§H$ Ho$ nmaXeu _mÜ`_ go ~Zo {H$gr {Ì^wOmH$ma {àµÁ_ H$m AndV©Z  
H$moU 60 h¡ & AmaoI _| Xem©E AZwgma H$moB© àH$me {H$aU Bg {àµÁ_ Ho$ \$bH$ KL na 
A{^bå~dV² AmnVZ H$aVr h¡ & {àµµÁ_ _| Bg {H$aU H$m nW Amao{IV H$s{OE VWm {ZJ©V 
H$moU d {dMbZ H$moU n[aH${bV H$s{OE &  3 

 
 

A triangular prism of refracting angle 60 is made of a transparent 

material of refractive index 2 / 3 . A ray of light is incident normally on 

the face KL as shown in the figure. Trace the path of the ray as it passes 

through the prism and calculate the angle of emergence and angle of 

deviation. 
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23. {gÕ H$s{OE {H$ {H$gr C^`{ZîR>-CËgO©H$ àdY©H$ _| {ZJ©V Am¡a {Zdoe Ho$ ~rM 180 

H$bmÝVa hmoVm h¡ &  

 {H$gr Q´>m§{µOñQ>a _| AmYma-Ymam _| 30 A H$m n[adV©Z H$aZo na AmYma-CËgO©H$ dmoëQ>Vm _| 

0·02 V Am¡a g§J«mhH$ Ymam _| 4 mA H$m n[adV©Z CËnÞ hmoVm h¡ & `{X àdY©H$ H$s dmoëQ>Vm 

bpãY 400 h¡, Vmo Ymam àdY©Z JwUm§H$ Am¡a Cn`moJ {H$`m J`m bmoS> à{VamoY n[aH${bV 

H$s{OE &  3  

Prove that in a common-emitter amplifier, the output and input differ in 

phase by 180.  

In a transistor, the change of base current by 30 A produces change of 

0·02 V in the base-emitter voltage and a change of 4 mA in the collector 

current. Calculate the current amplification factor and the load 

resistance used, if the voltage gain of the amplifier is 400. 

 

 

24. Vmn Ho$ \$bZ Ho$ ê$n _| (i) {H$gr MmbH$, Am¡a (ii) {H$gr àê$nr AY©MmbH$ H$s 

à{VamoYH$Vm Ho$ {dMaU H$mo Xem©Zo Ho$ {bE J«m\$ It{ME &  

 g§»`m KZËd Am¡a g§KÅ>m| Ho$ ~rM {dlm§{V-H$mb Ho$ nXm| _| à{VamoYH$Vm Ho$ {bE ì`§OH$ H$m 

Cn`moJ H$aHo$ ì`m»`m H$s{OE {H$ Vmn _| d¥{Õ Ho$ gmW {H$g àH$ma MmbH$ Ho$ àH$aU _| 

à{VamoYH$Vm _| d¥{Õ hmoVr h¡, O~{H$ AY©MmbH$ _| H$_r hmoVr h¡ &   3  

Show, on a plot, variation  of resistivity of (i) a conductor, and (ii) a 

typical semiconductor as a function of temperature.  

Using the expression for the resistivity in terms of number density and 

relaxation time between the collisions, explain how resistivity in the case 

of a conductor increases while it decreases in a semiconductor, with the 

rise of temperature.   
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IÊS> X 
SECTION D 

25. (a) {H$gr EH$g_mZ Mwå~H$s` joÌ B _| AMa H$moUr` Mmb  go KyU©Z H$aVr, \o$am| H$s 
g§»`m N Am¡a AZwàñW-H$mQ> joÌ\$b A H$s, {H$gr Hw$ÊS>br _| CËnÞ ào[aV  
{d.dm. ~b (emf ) Ho$ {bE ì`§OH$ ì`wËnÞ H$s{OE &  

(b) YmVw Ho$ 100 Aam|, {OZ_| àË`oH$ H$s bå~mB© 0·5 m h¡, dmbm H$moB© n{h`m, n¥Ïdr Ho$ 
Mwå~H$s` joÌ Ho$ j¡{VO KQ>H$ Ho$ A{^bå~dV² Vb _|, 120 n[aH«$_U à{V {_ZQ> go 
KyU©Z H$a ahm h¡ & `{X Cg ñWmZ na n[aUm_r Mwå~H$s` joÌ 4  10–4 T VWm Z{V 
H$moU 30 h¡, Vmo n{hE H$s Ywar Am¡a Zo{_ Ho$ ~rM ào[aV {d.dm. ~b (emf ) kmV 
H$s{OE &  5  

AWdm 

(a) {H$gr àoaH$ _| Ymam I CËnÞ hmoZo na Cg_| g§{MV Mwå~H$s` D$Om© Ho$ {bE ì`§OH$ 
ì`wËnÞ H$s{OE & Bg àH$ma Mwå~H$s` D$Om© KZËd Ho$ {bE ì`§OH$ àmßV H$s{OE &  

(b) 5 cm ŵOm H$m H$moB© dJ© nme, {Oggo X{jUmdVu {Xem _| 0·2 A Ymam àdm{hV hmo 
ahr h¡, AmaoI _| Xem©E AZwgma {H$gr AZÝV bå~mB© Ho$ Vma, {Oggo 1 A Ymam 
àdm{hV hmo ahr h¡, go 10 cm Xÿar na aIm h¡ & nme na H$m`©aV (i) n[aUm_r 
Mwå~H$s` ~b, VWm (ii) ~b AmKyU©, `{X h¡, n[aH${bV H$s{OE &  5 

     
(a) Derive an expression for the induced emf developed when a coil of 

N turns, and area of cross-section A, is rotated at a constant 

angular speed  in a uniform magnetic field B. 

(b) A wheel with 100 metallic spokes each 0·5 m long is rotated with a 

speed of 120 rev/min in a plane normal to the horizontal 

component of the Earth’s magnetic field. If the resultant magnetic 

field at that place is 4  10–4 T and the angle of dip at the place is 

30, find the emf induced between the axle and the rim of the 

wheel. 

OR 
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(a) Derive the expression for the magnetic energy stored in an 

inductor when a current I develops in it. Hence, obtain the 

expression for the magnetic energy density.  

(b) A square loop of sides 5 cm carrying a current of 0·2 A in the 

clockwise direction is placed at a distance of 10 cm from an 

infinitely long wire carrying a current of 1 A as shown. Calculate 

(i) the resultant magnetic force, and (ii) the torque, if any, acting 

on the loop. 

  
 

26. AmaoI H$s ghm`Vm go ì`m»`m H$s{OE {H$ àH$sU©Z Ûmam gy`© Ho$ àH$me go g_Vb Yw«{dV 
àH$me {H$g àH$ma CËnÞ {H$`m Om gH$Vm h¡ &  

 Xmo nmoboam°BS>m| P1 Am¡a P2 H$mo EH$-Xÿgao Ho$ nmg-Ajm| H$mo bå~dV² aIm J`m h¡ & Vrd«Vm I 

H$m AYw«{dV àH$me P1 na AmnVZ H$aVm h¡ & P1 Am¡a P2 Ho$ ~rM EH$ Vrgao nmoboam°BS> P3 

H$mo Bg àH$ma aIm J`m h¡ {H$ BgH$m nmg-Aj P1 Ho$ nmg-Aj go 45 H$m H$moU ~ZmVm  
h¡ &  P1, P2 Am¡a P3 go nmaJ{_V àH$me H$s Vrd«Vm n[aH${bV H$s{OE &  5  

AWdm 
(a) Xmo gwB© {N>Ðm| H$mo Xmo gmo{S>`_ b¡ånm| Ûmam àXrßV H$aHo$ ì`{VH$aU H$s n[aKQ>Zm H$m 

àojU Š`m| Zht {H$`m Om gH$Vm ? 

(b) Xmo H$bm-g§~Õ òmoVm| go CËg{O©V Xmo EH$dUu Va§J|, {OZHo$ {dñWmnZ y1 = a cos t 

Am¡a y2 = a cos (t + ) h¡, ì`{VH$aU H$aHo$ ì`{VH$aU n¡Q>Z© CËnÞ H$aVr h¢ & 
n[aUm_r Vrd«Vm Ho$ {bE ì`§OH$ ì`wËnÞ H$s{OE VWm g§nmofr Am¡a {dZmer ì`{VH$aU 
Ho$ {bE à{V~ÝY àmßV H$s{OE &  

(c) 590 nm Am¡a 596 nm Va§JX¡¿`© Ho$ gmo{S>`_ àH$me H$s Xmo Va§Jm| H$m Cn`moJ  
~mar-~mar go 2  10–6 m ÛmaH$ H$s {H$gr EH$b {Par Ûmam {ddV©Z H$m AÜ``Z 
H$aZo Ho$ {bE {H$`m J`m h¡ & `{X {Par Am¡a nX} Ho$ ~rM H$s Xÿar 1·5 m h¡, Vmo 
XmoZm| àH$aUm| _| nX} na àmßV {ddV©Z n¡Q>Zm] Ho$ {ÛVr` C{ƒîR>m| H$s pñW{V Ho$ ~rM 
n¥WH$Z n[aH${bV H$s{OE &  5  
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Explain, with the help of a diagram, how plane polarized light can be 
produced by scattering of light from the Sun. 

Two polaroids P1 and P2 are placed with their pass axes perpendicular to 

each other. Unpolarised light of intensity I is incident on P1. A third 

polaroid P3 is kept between P1 and P2 such that its pass axis makes an 

angle of 45 with that of P1. Calculate the intensity of light transmitted 

through P1, P2 and P3.   

OR 

(a) Why cannot the phenomenon of interference be observed by 
illuminating two pin holes with two sodium lamps ?  

(b) Two monochromatic waves having displacements y1 = a cos t and  
y2 = a cos (t + ) from two coherent sources interfere to produce 
an interference pattern. Derive the expression for the resultant 

intensity and obtain the conditions for constructive and destructive 

interference.   

(c) Two wavelengths of sodium light of 590 nm and 596 nm are used 
in turn  to study the diffraction taking place at a single slit of 

aperture 2  10–6 m. If the distance between the slit and the screen 

is 1·5 m, calculate the separation between the positions of the 
second maxima of diffraction pattern obtained in the two cases.  

27. (a) n[anW AmaoI H$s ghm`Vm go {H$gr gob Ho$ Am§V[aH$ à{VamoY H$mo _mnZo H$s {d{Y 
H$m g§jon _| dU©Z H$s{OE &  

(b) H$maU Xr{OE {H$ {H$gr gob Ho$ {d.dm. ~b (emf ) H$s _mn Ho$ {bE dmoëQ>_rQ>a H$s 
VwbZm _| nmoQ>¡pÝe`mo_rQ>a Ho$ Cn`moJ H$mo dar`Vm Š`m| Xr OmVr h¡ &  

(c) ZrMo {XE JE nmoQ>¡pÝe`mo_rQ>a n[anW _| g§VwbZ bå~mB© l n[aH${bV H$s{OE & H$maU 
XoH$a ñnîQ> H$s{OE {H$ `{X g^r AÝ` H$maH$m| H$mo An[ad{V©V aIVo hþE 5 V {d.dm. 
~b (emf ) Ho$ n[aMmbH$ gob H$mo 2 V Ho$ gob Ûmam à{VñWm{nV H$a {X`m OmE, Vmo 
`h n[anW H$m`© H$aoJm AWdm Zht &  5  

  

AWdm 
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(a) _rQ>a goVw Ûmam {H$gr AkmV à{VamoY H$mo _mnZo Ho$ H$m`©H$mar {gÕm§V H$m CëboI 
H$s{OE &  

(b) H$maU Xr{OE  

(i) {H$gr _rQ>a goVw _| à{VamoYH$m| Ho$ ~rM Ho$ g§`moOZm| H$mo _moQ>o Vm±~o H$s n{Å>`m| 
H$m Š`m| ~Zm`m OmVm h¡,   

(ii) gm_mÝ`V: g§VwbZ bå~mB© H$mo goVw Vma Ho$ _Ü`-{~ÝXþ Ho$ {ZH$Q> aIZo H$mo 
dar`Vm Š`m| Xr OmVr h¡ &  

(c) {H$aImoµ\$ Ho$ {Z`_ H$m Cn`moJ H$aHo$ {XE JE {dÚwV² n[anW _| 4  à{VamoYH$ Ho$ 
{gam| Ho$ ~rM {d^dmÝVa n[aH${bV H$s{OE &  5 

  

  

(a) Describe briefly, with the help of a circuit diagram, the method of 

measuring the internal resistance of a cell.   

(b) Give reason why a potentiometer is preferred over a voltmeter for 

the measurement of emf of a cell.    

(c) In the potentiometer circuit given below, calculate the balancing 

length l. Give reason, whether the circuit will work, if the driver 

cell of emf 5 V is replaced with a cell of 2 V, keeping all other 

factors constant. 

     

OR 
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(a) State the working principle of a meter bridge used to measure an  

unknown resistance.   

(b) Give reason  

(i) why the connections between the resistors in a metre bridge 

are made of thick copper strips,  

(ii) why is it generally preferred to obtain the balance length 

near the mid-point of the bridge wire.     

(c) Calculate the potential difference across the 4  resistor in the 

given electrical circuit, using Kirchhoff ’s rules.    
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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 SGN  H$moS> Z§.      
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 Bg  àíZ-nÌ  H$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 & 
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 Please check that this question paper contains 26 questions. 
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 15 minute time has been allotted to read this question paper. The question 
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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$ nm±M ^mJ h¢ : IÊS> A, IÊS> ~, IÊS> g, IÊS> X Am¡a IÊS> ` & 

(iii) IÊS> A _| nm±M àíZ h¢, àË`oH$ H$m EH$ A§H$ h¡ & IÊS> ~ _| nm±M àíZ h¢, àË`oH$ Ho$ 
Xmo A§H$ h¢ & IÊS> g _| ~mah àíZ h¢, àË`oH$ Ho$ VrZ A§H$ h¢ & IÊS> X _| Mma A§H$ H$m 
EH$ _yë`mYm[aV àíZ h¡ Am¡a IÊS> ` _| 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, 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 

 0 = 4  10–7 T m A–1 

 0 = 8.854  10–12 C2 N–1 m–2  

 
04

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 
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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 

 0 = 4  10–7 T m A–1 

 0 = 8.854  10–12 C2 N–1 m–2   

 
04

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 
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IÊS> A 

SECTION A 

1. g_mÝVa nWm| na J{V_mZ EH$ àmoQ>m°Z Am¡a EH$ BboŠQ´>m°Z {H$gr EH$g_mZ Mwå~H$s` joÌ, Omo 

BZHo$ J_ZnWm| Ho$ bå~dV² H$m`©aV h¡, _| àdoe H$aVo h¢ & BZ_| go H$m¡Z-gm Cƒ Amd¥{Îm Ho$ 
d¥Îmr` nW _| J{V H$aoJm ? 1 

A proton and an electron travelling along parallel paths enter a region of 

uniform magnetic field, acting perpendicular to their paths. Which of 

them will move in a circular path with higher frequency ? 

2. (a) Ob emoYZ, VWm (b) ZoÌ eë`-{M{H$Ëgm _| Cn`moJ hmoZo dmbo {dÚwV²-Mwå~H$s` {d{H$aUm| 

Ho$ Zm_ {b{IE & 1 

Name the electromagnetic radiations used for (a) water purification, and 

(b) eye surgery. 

3. g_mZ Amd¥{Îm Am¡a {d{^Þ Vrd«VmAm| Ho$ Xmo Amn{VV {d{H$aUm| Ho$ {bE AZwà`wº$ dmoëQ>Vm Ho$ 

gmW àH$me-{dÚwV² Ymam Ho$ {dMaU H$mo Xem©Zo dmbo J«mµ\$ It{ME & CƒVa Vrd«Vm Ho$ 

{d{H$aU Ho$ {bE J«mµ\$ H$mo A§{H$V H$s{OE & 1 

Draw graphs showing variation of photoelectric current with applied 

voltage for two incident radiations of equal frequency and different 

intensities. Mark the graph for the radiation of higher intensity. 

4. {H$gr VÎd Ho$ Mma Zm{^H$ g§b{`V hmoH$a H$moB© ^mar Zm{^H$ ~ZmVo h¢ {Og_| D$Om© H$m 

CÝ_moM hmoVm h¡ & OZH$ AWdm g§V{V Zm{^H$m| _| go {H$gH$s ~§YZ D$Om© à{V Ý`ypŠbAm°Z 

A{YH$ hmoJr ? 1 

Four nuclei of an element undergo fusion to form a heavier nucleus, with 

release of energy. Which of the two  the parent or the daughter  

nucleus  would have higher binding energy per nucleon ? 

5. bKw Va§J àgmaU godmAm| Ûmam àMmaU (g§MaU) H$s H$m¡Z-gr {dYm à`wº$ H$s OmVr h¡ ? 1 

Which mode of propagation is used by short wave broadcast services ? 
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IÊS> ~ 
SECTION B 

6. Xmo {dÚwV² ~ë~m| P Am¡a Q Ho$ à{VamoYm| H$m AZwnmV 1 : 2  h¡ & `o loUrH«$_ _| {H$gr ~¡Q>ar Ho$ 
{gam| go g§`mo{OV h¢ & BZ ~ë~m| _| e{º$ j` H$m AZwnmV kmV H$s{OE & 2 
Two electric bulbs P and Q have their resistances in the ratio of 1 : 2. 

They are connected in series across a battery. Find the ratio of the power 

dissipation in these bulbs. 

7. AmaoI _| Xem©E AZwgma CnojUr` AmÝV[aH$ à{VamoY H$m H$moB© EH$ 10 V H$m gob 38  

AmÝV[aH$ à{VamoY Am¡a 200 V {dÚwV²-dmhH$ ~b (emf) H$s {H$gr ~¡Q>ar Ho$ {gam| go nmíd© _| 
g§`mo{OV h¡ & n[anW _| Ymam H$m _mZ kmV H$s{OE & 2 

  

AWdm 

 {H$gr gob Ho$ {dÚwV²-dmhH$ ~b (emf) {ZYm©aU Ho$ {bE nmoQ>opÝe`mo_rQ>a ì`dñWm _| Iwbo 
n[anW _| gob H$m g§VwbZ {~ÝXþ 350 cm na h¡ & O~ gob Ho$ ~mø n[anW _| 9  H$m EH$ 
à{VamoY à`wº$ {H$`m OmVm h¡, Vmo g§VwbZ {~ÝXþ 300 cm na ñWmZmÝV[aV hmo OmVm h¡ & gob 
H$m AmÝV[aH$ à{VamoY kmV H$s{OE & 2 

A 10 V cell of negligible internal resistance is connected in parallel across 

a battery of emf 200 V and internal resistance 38  as shown in the 

figure. Find the value of current in the circuit. 

  

OR 
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In a potentiometer arrangement for determining the emf of a cell, the 

balance point of the cell in open circuit is 350 cm. When a resistance of  

9  is used in the external circuit of the cell, the balance point shifts to 

300 cm. Determine the internal resistance of the cell. 

8. (a) Adaº$ Va§Jm| H$mo àm`: D$î_m Va§J| Š`m| H$hm OmVm h¡ ? ñnîQ> H$s{OE & 

(b) ‘‘{dÚwV²-Mwå~H$s` Va§J| g§doJ dhZ H$aVr h¢’’ Bg H$WZ go Amn Š`m g_PVo h¢ ? 2 

(a) Why are infra-red waves often called heat waves ? Explain. 

(b) What do you understand by the statement, ‘‘Electromagnetic 

waves transport momentum’’ ? 

9. `{X 412·5 nm Va§JX¡¿ ©̀ H$m àH$me ZrMo {XE JE YmVwAm| na Amn{VV hmoVm h¡, Vmo H$m¡Z-gr 
YmVw àH$me-{dÚwV² CËgO©Z Xem©EJr Am¡a Š`m| ? 2 

YmVw H$m`©-\$bZ (eV) 

Na 1·92 

K 2·15 

Ca 3·20 

Mo 4·17 

If light of wavelength 412·5 nm is incident on each of the metals given 

below, which ones will show photoelectric emission and why ? 

Metal Work Function (eV) 

Na 1·92 

K 2·15 

Ca 3·20 

Mo 4·17 

10. 15 V {eIa dmoëQ>Vm H$s {H$gr dmhH$ Va§J H$m Cn`moJ {H$gr g§Xoe {g½Zb Ho$ àofU Ho$ {bE 
{H$`m J`m h¡ &  60% _m°Sw>bZ gyMH$m§H$ àmßV H$aZo Ho$ {bE _m°Sw>bH$ {g½Zb H$s {eIa 
dmoëQ>Vm kmV H$s{OE & 2 
A carrier wave of peak voltage 15 V is used to transmit a message signal. 

Find the peak voltage of the modulating signal in order to have a 

modulation index of 60%. 
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IÊS> g 
SECTION C 

 

11. Mma {~ÝXþ Amdoe Q, q, Q Am¡a q ^wOm ‘a’ Ho$ {H$gr dJ© Ho$ H$moZm| na AmaoI _| Xem©E 
AZwgma pñWV h¢ &  

 

kmV H$s{OE 

(a) Amdoe Q na n[aUm_r {dÚwV² ~b, VWm 

(b) Bg {ZH$m` H$s pñW{VO D$Om© & 3 

 

AWdm 

 

(a) VrZ {~ÝXþ Amdoe q, – 4q Am¡a 2q ^wOm ‘l’ Ho$ g_~mhþ {Ì^wO ABC Ho$ erfm] na 
AmaoI _| Xem©E AZwgma pñWV h¢ & Amdoe q na H$m`©aV n[aUm_r {dÚwV² ~b Ho$ 

n[a_mU Ho$ {bE ì`§OH$ àmßV H$s{OE & 

 

(b) Amdoem| H$mo AZÝV Xÿar VH$ n¥WH²$ H$aZo Ho$ {bE {H$E OmZo dmbo H$m`© H$s _mÌm kmV 

H$s{OE & 3  
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Four point charges Q, q, Q and q are placed at the corners of a square of 

side ‘a’ as shown in the figure.  

 

Find the  

(a) resultant electric force on a charge Q, and 

(b) potential energy of this system. 

 

OR 

 

(a) Three point charges q, – 4q and 2q are placed at the vertices of an 

equilateral triangle ABC of side ‘l’ as shown in the figure. Obtain 

the expression for the magnitude of the resultant electric force 

acting on the charge q. 

 

 
 

(b) Find out the amount of the work done to separate the charges at 

infinite distance. 
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12. (a) {H$gr YmpËdH$ Vma H$s ‘MmbH$Vm’ nX H$s n[a^mfm Xr{OE & BgH$m SI _mÌH$  
{b{IE & 

(b) {H$gr MmbH$ _| _wº$ BboŠQ´>m°Zm| H$s A{^H$ënZm H$m Cn`moJ H$aHo$ g§»`m KZËd 

Am¡a {dlm§{V H$mb Ho$ nXm| _o| Vma H$s MmbH$Vm Ho$ {bE ì`§OH$ ì`wËnÞ H$s{OE & 
AV: Ymam KZËd Am¡a AZwà`wº$ {dÚwV²-joÌ E Ho$ ~rM g§~§Y àmßV H$s{OE & 3 

(a) Define the term ‘conductivity’ of a metallic wire. Write its SI unit. 

(b) Using the concept of free electrons in a conductor, derive the 

expression for the conductivity of a wire in terms of number 

density and relaxation time. Hence obtain the relation between 

current density and the applied electric field E. 

13. 6 J/T Mwå~H$s` AmKyU© H$m H$moB© N>‹S> Mwå~H$ 0·44 T Ho$ {H$gr EH$g_mZ ~mø Mwå~H$s` 
joÌ go 60 na 

.
gao{IV  h¡ & n[aH${bV H$s{OE (a) Mwå~H$ Ho$ Mwå~H$s` AmKyU© H$mo  

(i) Mwå~H$s` joÌ Ho$ A{^bå~dV², (ii) Mwå~H$s` joÌ Ho$ {dnarV 
.
gao{IV  H$aZo Ho$ {bE, 

Mwå~H$ H$mo Kw_mZo _| {H$`m J`m H$m`©, VWm (b) àH$aU (ii) _| A§{V_ {XJ²{dÝ`mg 
(A{^{dÝ`mg) _| Mwå~H$ na ~b-AmKyU© & 3 
A bar magnet of magnetic moment 6 J/T is aligned at 60 with a uniform 

external magnetic field of 0·44 T. Calculate (a) the work done in turning 

the magnet to align its magnetic moment (i) normal to the magnetic field, 

(ii) opposite to the magnetic field, and (b) the torque on the magnet in the 

final orientation in case (ii). 

14. (a) bmoho Ho$ EH$ db` {OgH$s Amno{jH$ Mwå~H$erbVm r h¡, na n bnoQ> à{V _rQ>a 
H$s {dÚwV²-amoYr Vm±~o Ho$ Vma H$s bnoQ>Z h¡ & O~ bnoQ>m| _| I Ymam àdm{hV hmoVr h¡, 
Vmo db` _| Mwå~H$s` joÌ Ho$ {bE ì`§OH$ kmV H$s{OE & 

(b) {H$gr Mwå~H$s` nXmW© H$s Mwå~H$s` àd¥{Îm 0·9853 h¡ & Mwå~H$s` nXmW© H$m àH$ma 
nhMm{ZE & {H$gr EH$g_mZ Mwå~H$s` joÌ _| Bg nXmW© Ho$ Qw>H$‹S>o H$mo aIZo na  
joÌ-n¡Q>Z© _| hmoZo dmbo ê$nmÝVaU H$mo Amao{IV H$s{OE & 3 

(a) An iron ring of relative permeability r has windings of insulated 

copper wire of n turns per metre. When the current in the 

windings is I, find the expression for the magnetic field in the ring. 

(b) The susceptibility of a magnetic material is 0·9853. Identify the 

type of magnetic material. Draw the modification of the field 

pattern on keeping a piece of this material in a uniform magnetic 

field. 
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15. (a) C{MV AmaoI H$m Cn`moJ H$aHo$ `h Xem©BE {H$ {H$gr nmaXeu H$m±M Ho$ n¥îR> go 
namdV©Z Ûmam AY«w{dV àH$me H$mo {H$g àH$ma a¡{IH$V: Y«w{dV {H$`m Om gH$Vm h¡ & 

(b) 
3

4
 AndV©Zm§H$ Ho$ Ob _| pñWV 

2

3
 AndV©Zm§H$ Ho$ H$m±M Ho$ {H$gr g_~mhþ {àµÁ_ Ho$ 

\$bH$ AB na H$moB© àH$me {H$aU {MÌmZwgma A{^bå~dV² AmnVZ H$aVr h¡ & 
\$bH$ AC go Q>H$amZo na Š`m `h {H$aU nyU© AmÝV[aH$ namd{V©V hmoJr ? AnZo CÎma 
H$s nwpîQ> H$s{OE & 3 

 
 

(a) Show using a proper diagram how unpolarised light can be linearly 

polarised by reflection from a transparent glass surface. 

(b) The figure shows a ray of light falling normally on the face AB of 

an equilateral glass prism having refractive index 
2

3
, placed in 

water of refractive index 
3

4
. Will this ray suffer total internal 

reflection on striking the face AC ? Justify your answer. 
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16. (a) `§J Ho$ à`moJ _| ì`{VH$aU H$aVr hþB© Xmo gd©g_ {P[a`m| _| go {H$gr EH$ H$mo H$m±M go 

T>H$ {X`m OmE, Vm{H$ Bggo JwµOaZo dmbo àH$me H$s Vrd«Vm KQ> H$a 50% ah OmE, 

Vmo Bg ì`{VH$aU n¡Q>Z© _| q\«$Om| H$s A{YH$V_ Am¡a Ý`yZV_ Vrd«VmAm| H$m AZwnmV 

kmV H$s{OE & 

(b) `{X EH$dUu àH$me Ho$ ñWmZ na ídoV àH$me H$m Cn`moJ {H$`m OmE, Vmo Amn {H$g 

àH$ma H$s q\«$Om| Ho$ àojU H$s Anojm H$aVo h¢ ? 3 

(a) If one of two identical slits producing interference in Young’s 

experiment is covered with glass, so that the light intensity 

passing through it is reduced to 50%, find the ratio of the 

maximum and minimum intensity of the fringe in the interference 

pattern. 

(b) What kind of fringes do you expect to observe if white light is used 

instead of monochromatic light ? 

17. AndV©Zm§H$ 1·5 Ho$ H$m±M go ~Zm dH«$Vm {ÌÁ`m R H$m H$moB© g_{_V C^`moÎmb b|g {MÌmZwgma 

{H$gr g_Vb Xn©U Ho$ erf© na pñWV Ðd H$s gVh na aIm h¡ & H$moB© àH$m{eH$ gwB© AnZr 

ZmoH$ H$mo Bg b|g Ho$ _w»` Aj na aIVo hþE, Aj na AnZo dmñV{dH$, CëQ>o à{V{~å~ Ho$ 

g§nmVr hmoZo VH$ J_Z H$aVr h¡ & b|g go gwB© H$s _m{nV Xÿar x h¡ & Ðd H$s gVh H$mo hQ>mZo 

Am¡a à`moJ H$mo XmohamZo na `h Xÿar y nmB© OmVr h¡ &  x Am¡a y Ho$ nXm| _| Ðd Ho$ AndV©Zm§H$ 

Ho$ {bE ì`§OH$ àmßV H$s{OE & 3 
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A symmetric biconvex lens of radius of curvature R and made of glass of 

refractive index 1·5, is placed on a layer of liquid placed on top of a plane 

mirror as shown in the figure. An optical needle with its tip on the 

principal axis of the lens is moved along the axis until its real, inverted 

image coincides with the needle itself. The distance of the needle from the 

lens is measured to be x. On removing the liquid layer and repeating the 

experiment, the distance is found to be y. Obtain the expression for the 

refractive index of the liquid in terms of x and y. 

 

 

18. (a) hmBS´>moOZ na_mUw _| ñWm`r H$jm| H$s n[a^mfm Ho$ {bE ~moa Ho$ A{^J¥hrV H$m C„oI 
H$s{OE & Xo ~«m°½br H$s n[aH$ënZm {H$g àH$ma BZ H$jm| Ho$ ñWm{`Ëd H$s ì`m»`m 
H$aVr h¡ ? 

(b) Amaå^ _| {ZåZV_ AdñWm _| H$moB© hmBS´>moOZ na_mUw {H$gr µ\$moQ>m°Z H$mo Ademo{fV 
H$aVm h¡, Omo Cgo n = 4 ñVa VH$ CÎmo{OV H$a XoVm h¡ & µ\$moQ>m°Z H$s Amd¥{Îm H$m 
AZw_mZ bJmBE & 3 

 

(a) State Bohr’s postulate to define stable orbits in hydrogen atom. 

How does de Broglie’s hypothesis explain the stability of these 

orbits ?  

(b) A hydrogen atom initially in the ground state absorbs a photon 

which excites it to the n = 4 level. Estimate the frequency of the 

photon. 
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19. (a) ~§YZ D$Om© à{V Ý`ypŠbAm°Z (BE/A) Am¡a Ðì`_mZ g§»`m A Ho$ ~rM J«mµ\$ H$m 
Cn`moJ H$aVo hþE Zm{^H$s` {dIÊS>Z Am¡a Zm{^H$s` g§b`Z H$s à{H«$`mAm| H$s 
ì`m»`m H$s{OE & 

(b) {H$gr ao{S>`moEopŠQ>d g_ñWm{ZH$ (ao{S>`moEopŠQ>d AmBgmoQ>mon) H$s AY©-Am`w 10 df©  

h¡ & BgH$s g{H«$`Vm 3·125% VH$ KQ>Zo _| {H$VZm g_` bJoJm ? 3 

(a) Explain the processes of nuclear fission and nuclear fusion by 

using the plot of binding energy per nucleon (BE/A) versus the 

mass number A. 

(b) A radioactive isotope has a half-life of 10 years. How long will it 

take for the activity to reduce to 3·125% ? 

20. (a) H$moB© N>mÌm Xmo p-n g§{Y S>m`moS>m| H$m Cn`moJ H$aHo$ àË`mdVu Ymam H$mo {XîQ> Ymam _| 
n[ad{V©V H$aZm MmhVr h¡ & CgHo$ Ûmam Cn`moJ {H$E OmZo dmbo n[anW H$m Zm_m§{H$V 
n[anW AmaoI It{ME Am¡a BgH$s {H«$`m{d{Y H$s ì`m»`m H$s{OE & 

(b) NAND JoQ> Ho$ {bE gË`_mZ gmaUr Am¡a n[anW àVrH$ ~VmBE & 3 

(a) A student wants to use two p-n junction diodes to convert 

alternating current into direct current. Draw the labelled circuit 

diagram she would use and explain how it works.  

(b) Give the truth table and circuit symbol for NAND gate. 

21. CE A{^{dÝ`mg _| {H$gr n-p-n Q´>m§{µOñQ>a Ho$ àê$nr {Zdoe Am¡a {ZJ©V A{^bj{UH$ 
It{ME & `h Xem©BE {H$ BZ A{^bj{UH$m| H$m Cn`moJ (a) {Zdoe à{VamoY (ri), VWm  
(b) Ymam àdY©Z JwUm§H$ () H$mo {ZYm©[aV H$aZo _| {H$g àH$ma {H$`m Om gH$Vm h¡ & 3 

Draw the typical input and output characteristics of an n-p-n transistor 

in CE configuration. Show how these characteristics can be used to 

determine (a) the input resistance (ri), and (b) current amplification 

factor (). 

22. (a) bå~r Xÿar Ho$ àofUm| Ho$ {bE g§Xoe {g½Zbm| Ho$ _m°Sw>bZ H$s Amdí`H$Vm Ho$ VrZ 
H$maU ~VmBE & 

(b) J«mµ\$ Ûmam H$moB© lì` {g½Zb (Üd{Z g§Ho$V), H$moB© dmhH$ Va§J Am¡a H$moB© Am`m_ 
_m°Sw>{bV Va§J Xem©BE & 3 

(a) Give three reasons why modulation of a message signal is 

necessary for long distance transmission. 

(b) Show graphically an audio signal, a carrier wave and an amplitude 

modulated wave. 
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IÊS> X 
SECTION D 

23. JrVm Ho$ {dÚmb` Ho$ {ejH$ {dÚm{W©`m| H$mo e¡{jH$ ^«_U Ho$ {bE eha go bJ^J 200 km 

H$s Xÿar na pñWV e{º$ g§`§Ì na bo JE & {ejH$ _hmoX` Zo ~Vm`m {H$ àË`mdVu Ymam (ac) 

Ho$ ê$n _| {dÚwV² D$Om© H$m àofU BVZr bå~r Xÿ[a`m| VH$ eham| _| {H$`m OmVm h¡ & àË`mdVu 
Ymam H$mo Cƒ dmoëQ>Vm VH$ CR>m`m OmVm h¡ VWm eham| _| J«mhr ñWmZm| na `w{º$`m| H$m àMmbZ 

H$aZo Ho$ {bE dmoëQ>Vm H$mo KQ>m`m OmVm h¡ & BgHo$ n[aUm_ñdê$n D$Om© H$s ~hþV H$_ hm{Z 

hmoVr h¡ & JrVm Zo {ejH$ _hmoX` H$s ~mV H$mo Ü`mZnyd©H$ gwZm Am¡a àË`mdVu Ymam H$mo H$_ 
AWdm A{YH$ dmoëQ>Vm _| H$aZo Ho$ {df` _| CZgo àíZ nyN>o & 

(a) àË`mdVu dmoëQ>Vm H$mo Cƒ AWdm {ZåZ _mZ VH$ n[ad{V©V H$aZo H$s `w{º$ H$m Zm_ 
{b{IE & Bg `w{º$ _| e{º$ j` Ho$ EH$ H$maU H$m C„oI H$s{OE & 

(b) {H$gr CXmhaU H$s ghm`Vm go ì`m»`m H$s{OE {H$ {XîQ> Ymam H$s Anojm àË`mdVu 
Ymam Ho$ ê$n _| bå~r Xÿ[a`m| VH$ D$Om© Ho$ àofU _| e{º$ H$s hm{Z {H$g àH$ma KQ> 
OmVr h¡ & 

(c) JrVm Am¡a {ejH$ _hmoX` àË`oH$ Ûmam àX{e©V Xmo _yë`m| H$m C„oI H$s{OE & 4 

The teachers of Geeta’s school took the students on a study trip to a 

power generating station, located nearly 200 km away from the city. The 

teacher explained that electrical energy is transmitted over such a long 

distance to their city, in the form of alternating current (ac) raised to a 

high voltage. At the receiving end in the city, the voltage is reduced to 

operate the devices. As a result, the power loss is reduced. Geeta listened 

to the teacher and asked questions about how the ac is converted to a 

higher or lower voltage.  

(a) Name the device used to change the alternating voltage to a higher 

or lower value. State one cause for power dissipation in this device. 

(b) Explain with an example, how power loss is reduced if the energy 

is transmitted over long distances as an alternating current rather 

than a direct current. 

(c) Write two values each shown by the teachers and Geeta.  
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IÊS> ` 
SECTION E     

24. (a) {dÚwV² âbŠg H$s n[a^mfm Xr{OE & Š`m `h g{Xe am{e h¡ AWdm A{Xe ?  

  AmaoI _| Xem©E AZwgma H$moB© {~ÝXþ Amdoe q ^wOm d Ho$ {H$gr dJ© Ho$ Ho$ÝÐ Ho$ R>rH$ 

D$na Xÿar d/2 na pñWV h¡ & JmCg Ho$ {Z`_ H$m Cn`moJ H$aHo$ Bg dJ© go JwµOaZo 

dmbo {dÚwV² âbŠg Ho$ {bE ì`§OH$ àmßV H$s{OE & 

 
 

(b) A~ `{X Bg {~ÝXþ Amdoe H$mo Bg dJ© Ho$ Ho$ÝÐ go ‘d’ Xÿar na bo OmE± VWm dJ© H$s 

^wOm H$mo XþJwZm H$a X|, Vmo ì`m»`m H$s{OE {H$ {dÚwV² âbŠg {H$g àH$ma à^m{dV 

hmoJm & 5 

AWdm 

(a) JmCg Ho$ {Z`_ H$m Cn`moJ H$aHo$ Amdoe KZËd   C/m H$s {H$gr grYr EH$g_mZ 

Amdo{eV AZÝV aoIm Ho$ H$maU {dÚwV²-joÌ (

E ) Ho$ {bE ì`§OH$ ì`wËnÞ H$s{OE & 

(b) Amdoe aoIm go bå~dV² Xÿar r Ho$ gmW E Ho$ {dMaU H$mo Xem©Zo Ho$ {bE J«mµ\$$  
It{ME & 

(c) bå~dV² Xÿar r1 go r2 VH$ (r2 > r1) Amdoe q H$mo bo OmZo _| {H$`m J`m H$m`© kmV 

H$s{OE & 5 
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(a) Define electric flux. Is it a scalar or a vector quantity ? 

 A point charge q is at a distance of d/2 directly above the centre of 

a square of side d, as shown in the figure. Use Gauss’ law to obtain 

the expression for the electric flux through the square. 

 

 
 

(b) If the point charge is now moved to a distance ‘d’ from the centre of 

the square and the side of the square is doubled, explain how the 

electric flux will be affected. 

OR 

(a) Use Gauss’ law to derive the expression for the electric field (

E ) 

due to a straight uniformly charged infinite line of charge density  

  C/m. 

 

(b) Draw a graph to show the variation of E with perpendicular 

distance r from the line of charge. 

 

(c) Find the work done in bringing a charge q from perpendicular 

distance r1 to r2 (r2 > r1). 
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25. (a) {H$gr àË`mdVu Ymam (ac) O{ZÌ H$m {gÕmÝV {b{IE Am¡a Zm_m§{H$V AmaoI H$s 

ghm`Vm go BgH$s {H«$`m{d{Y H$s ì`m»`m H$s{OE & KyU©Z Aj Ho$ bå~dV² {X{eH$ 

{H$gr Mwå~H$s` joÌ 

B  _| {Z`V H$moUr` Mmb ‘’ go KyU©Z H$aZo dmbr N bnoQ>m| 

Am¡a AZwàñW-H$mQ> joÌ\$b A H$s {H$gr Hw$ÊS>br _| ào[aV {dÚwV²-dmhH$ ~b 

(emf)  Ho$ {bE ì`§OH$ àmßV H$s{OE & 

(b) H$moB© dm`w`mZ 900 km/hour Ho$ doJ go j¡{VOV: npíM_ go nyd© H$s Amoa C‹S> ahm  

h¡ &  20 m {dñVma H$s BgH$s n§Iw{‹S>`m| Ho$ {gam| Ho$ ~rM {dH${gV {d^dmÝVa 

n[aH${bV H$s{OE & n¥Ïdr Ho$ Mwå~H$s` joÌ H$m j¡{VO KQ>H$ 5  10–4 T Am¡a Z{V 

H$moU 30 h¡ & 5 

AWdm 

 H$moB© `w{º$ X {H$gr àË`mdVu Ymam (ac) òmoV V = V0 sin t dmoëQ>Vm go g§`mo{OV h¡ &  X 

go àdm{hV Ymam I = I0 sin 






 


2
t  h¡ & 

(a) `w{º$ X H$mo nhMm{ZE Am¡a BgHo$ à{VKmV Ho$ {bE ì`§OH$ {b{IE & 

(b) X Ho$ {bE àË`mdVu Ymam (ac) Ho$ EH$ MH«$ _| g_` Ho$ gmW dmoëQ>Vm Am¡a Ymam Ho$ 
{dMaU H$mo Xem©Zo Ho$ {bE J«mµ\$ It{ME & 

(c) àË`mdVu Ymam (ac) H$s Amd¥{Îm Ho$ gmW ẁ{º$ X Ho$ à{VKmV _| {H$g àH$ma {dMaU 
hmoVm h¡ ? J«mµ\$ Ûmam Bg {dMaU H$mo Xem©BE & 

(d) `w{º$ X Ho$ {bE \o$µOa AmaoI It{ME & 5 

(a) State the principle of an ac generator and explain its working with 

the help of a labelled diagram. Obtain the expression for the emf 

induced in a coil having N turns each of cross-sectional area A, 

rotating with a constant angular speed ‘’ in a magnetic field

B , 

directed perpendicular to the axis of rotation. 

(b) An aeroplane is flying horizontally from west to east with a 

velocity of 900 km/hour. Calculate the potential difference 

developed between the ends of its wings having a span of 20 m. 

The horizontal component of the Earth’s magnetic field is  

5  10–4 T and the angle of dip is 30. 

OR 
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A device X is connected across an ac source of voltage V = V0 sin t. The 

current through X is given as  I = I0 sin 






 


2
t . 

(a) Identify the device X and write the expression for its reactance.  

(b) Draw graphs showing variation of voltage and current with time 

over one cycle of ac, for X. 

(c) How does the reactance of the device X vary with frequency of the 

ac ? Show this variation graphically. 

(d) Draw the phasor diagram for the device X. 

 

26. (a) {H$gr AdVb Xn©U Ûmam {H$gr {~å~ H$m dmñV{dH$, CëQ>m VWm {dd{Y©V à{V{~å~ 

~ZZm Xem©Zo Ho$ {bE {H$aU AmaoI It{ME & 

(b) Xn©U gyÌ àmßV H$s{OE Am¡a a¡{IH$ AmdY©Z Ho$ {bE ì`§OH$ {b{IE & 

(c) AndVu XÿaXe©H$ H$s VwbZm _| namdVu XÿaXe©H$ Ho$ Xmo bm^m| H$s ì`m»`m H$s{OE & 5 

AWdm 

(a) Va§JmJ« H$s n[a^mfm Xr{OE & hmBJoÝg Ho$ {gÕmÝV H$m Cn`moJ H$aHo$ g_Vb n¥îR> na 
namdV©Z Ho$ {Z`_m| H$m gË`mnZ H$s{OE & 

(b) EH$b {Par {ddV©Z à`moJ _| {Par H$s Mm¡‹S>mB© CgH$s _yb Mm¡‹S>mB© H$s XþJwZr H$s OmVr 
h¡ & Ho$ÝÐr` {ddV©Z ~¡ÊS> Ho$ gmBµO Am¡a Vrd«Vm na BgH$m Š`m à^md hmoJm ? 

ì`m»`m H$s{OE & 

(c) O~ {H$gr XÿañW òmoV go AmVo hþE àH$me Ho$ nW _| H$moB© ZÝhr (bKw) d¥ÎmmH$ma ~mYm 
aI Xr OmVr h¡, Vmo Cg ~mYm Ho$ Ho$ÝÐ na H$moB© M_H$Xma {MÎmr ÑpîQ>JmoMa hmoVr h¡ & 

ì`m»`m H$s{OE, Eogm Š`m| h¡ & 5 
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(a) Draw a ray diagram to show image formation when the concave 

mirror produces a real, inverted and magnified image of the object. 

(b) Obtain the mirror formula and write the expression for the linear 

magnification. 

(c) Explain two advantages of a reflecting telescope over a refracting 

telescope. 

OR 

(a) Define a wavefront. Using Huygens’ principle, verify the laws of 

reflection at a plane surface. 

(b) In a single slit diffraction experiment, the width of the slit is made 

double the original width. How does this affect the size and 

intensity of the central diffraction band ? Explain. 

(c) When a tiny circular obstacle is placed in the path of light from a 

distant source, a bright spot is seen at the centre of the obstacle. 

Explain why. 
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CLASS - XII 

PHYSICS (042) 
SAMPLE QUESTION PAPER (2019-20) 

 
Time allowed: 3 hours                                                                                              Max. Marks: 70  
 
 
 

General Instructions: 
 

1. All questions are compulsory. There are 37 questions in all. 

2. This question paper has four sections: Section A, Section B, Section C and Section D. 

3. Section A contains twenty questions of one mark each, Section B contains seven 
questions of two marks each, Section C contains seven questions of three marks each, 
and Section D contains three questions of five marks each. 

4. There is no overall choice. However, internal choices have been provided in two questions 
of one mark each, two questions of two marks, one question of three marks and three 
questions of five marks weightage. You have to attempt only one of the choices in such 
questions. 
 

5. You may use the following values of physical constants where ever necessary.  
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Section – A 

 
Directions (Q1-Q10) Select the most appropriate option from those given below each question 

 
1.  A charge q is placed at the point of intersection of body diagonals of a cube. The 

electric flux passing through any one  of its face is  
 

(a)    (b)   (c)    (d)  

 

1 

2.  The electric potential of earth is taken to be zero because earth is a good   
(a) Insulator  (b) conductor  (c) semiconductor  (d) dielectric 

 

1 

3.  If the ammeter in the given circuit shown in the diagram reads 2A, the resistance 
R is  

(a) 1Ω   (b) 2Ω  (c) 3Ω  (d) 4Ω 
 
 

 
 

1 

4.  The heat produced by 100W heater in 2 minutes is equal to  
(a) 10.5kJ (b) 16.3kJ (c) 12.0kJ  (d) 14.2kJ 

 

1 

5.  Time period of a charged particle undergoing a circular motion in a uniform 
magnetic field is independent of  

(a) speed of the particle   (b) mass of the particle   
(c) charge of the particle     (d) magnetic field  

 

1 

6. The final image formed in an astronomical refracting telescope with respect to the 
object is  

(a) Real inverted      (b) Real erect      (c) Virtual erect       (d) Virtual inverted 
  

1 

7. The shape of the interference fringes in Young’s double slit experiment when D 
(distance between slit and screen) is very large as compared to fringe width is 
nearly 

(a) straight line      (b) parabolic        (c) circular             (d) hyperbolic 
 

1 
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8. Unpolarized light is incident on a plane glass surface having refractive index  . 

The angle of incidence at which reflected and refracted rays would become 
perpendicular to each other is : 

(a) 15°                    (b) 30°                  (c) 45°                     (d) 60°   
 

1 

9. Photoelectric emission from a given surface of metal can take place when the 
value of a ‘physical quantity’ is less than the energy of incident photon. The 
physical quantity is  :  

(a) Threshold frequency            (b) Work function of surface 
(c)  Threshold wave length        (d) Stopping Potential  

 

1 

10. A photon beam of energy 12.1eV is incident on a  hydrogen atom. The orbit to 
which electron of H-atom be excited is  

(a) 2nd                     (b) 3rd                   (c) 4th                      (d) 5th  
 
 

1 

Directions (Q11 –Q15) Fill in the blanks with appropriate answer. 

 
11 Horizontal and vertical components of earth’s magnetic field at a place are equal. 

The angle of dip at that place is ________. 
 

OR 
A free floating  magnetic needle at North pole is __________to the surface of 
earth. 
 

1 

12 The magnetic flux linked with a coil changes by 2×10-2Wb when the current 
changes by 0.01A. The self inductance of the coil is_______. 

1 

13 If the angular speed of the armature of a dynamo is doubled then the amplitude of 
the induced e.m.f will become_______. 
 

1 

14 An electron is accelerated through a potential difference of 100 V , then de-Broglie 
wavelength associated with it is approximately ____________Ao 
 

1 

15 An equilateral prism is made up of material of refractive index . The angle of 

minimum deviation of light passing through the prism is_________. 
1 

Directions (Q16 –Q20) Answer the following 

 
16. Which physical quantity in a nuclear reaction is considered equivalent to the Q-

value of the reaction? 

 

1 

17. Zener diode is used in reverse bias. When its reverse bias is increased, how does 
the thickness of the depletion layer change? 

1 

18 The initial concentration of a radioactive substance is No and its half life is 12 
hours. What will be its concentration after 36 hours? 

1 

19. Work function of Sodium is 2.75eV. What will be KE of emitted electron when 
photon of energy 3.54eV is incident on the surface of sodium? 

1 
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20. From the information of energy band gaps of diodes, how do you decide which 
can be light emitting diodes? 

OR 

Give any one advantage of LEDs over conventional incandescent low power 
lamps 

1 

21 Derive the expression for drift velocity of free electron in terms of relaxation time 
and electric field applied across a conductor. 

2 

22 Find total energy stored in capacitors given in the circuit 
 

 
 
 

 
 
 

2 

23 An α - particle and a proton are accelerated through same potential difference. 

Find the ratio (vα/ vp)of velocities acquired by two particles. 
2 

24 What is Brewster’s angle? Derive relation between Brewster angle and refractive 
index of medium which produces Plane Polarized light. 

2 

25 The work function of Cs is 2.14eV.Find  

(a) threshold frequency for Cs  

(b) Wavelength of incident light if the photo current is brought to zero by stopping 
potential of 0.6 V. 

 

 
2 

26 Derive an expression for the radius of nth Bohr’s orbit in Hydrogen atom. 

OR 
 

Energy of electron in first excited state in Hydrogen atom is -3.4eV. Find KE and 
PE of electron in the ground state. 
 

 
2 

27 Draw energy band diagram of p & n type semiconductors. Also write two 
differences between p and n type semiconductors. 

OR 
 

Energy gap in a p – n photodiode is 2.8 eV. Can it detect a wavelength of 6000 
nm?  Justify your answer. 
 
 
 
 
 

 
2 
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Section – C 

28 State working principle of potentiometer. Explain how the balance point shifts 
when value of resistor R increases in the circuit of potentiometer, given below. 

 
 
 
 
 

3 

29 
 
 
 

Using Biot-Savart’s law, derive an expression for magnetic field at any point on 
axial line of a current carrying circular loop. Hence, find magnitude of magnetic 
field intensity at the centre of circular coil.  
 

 
3 
 

 
30 Obtain the resonant frequency and Q – factor of a series LCR circuit with L = 3H, 

C = 27𝛍F,   R = 7.4Ω. It is desired to improve the sharpness of resonance of 
circuit by reducing its full width at half maximum by a factor of 2. Suggest a 
suitable way.  

 

3 

31 State the conditions of total internal reflection. Refractive indices of the given 
prism material for Red, Blue and Green colors are respectively 1.39, 1.48 and 
1.42 respectively. Trace the path of rays through the prism.  

 
 
 

 
 
 
 
 

3 

32 Define resolving power of an astronomical refracting telescope and write 
expression for it in normal adjustment.Assume that light of wave length 6000Å is 
coming from a star, what is the limit of resolution of a telescope whose objective 
has a diameter of 2.54m? 
 

OR 

Write the basic assumptions used in the derivation of lens – maker’s formula and 
hence derive this expression. 
 

3 
 
 
 
 
 
3 
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33 Show that  can not spontaneously emit a proton. Given: 

 = 238.05079u,   = 237.05121u   = 1.00783u 

3 

34 Suggest an idea to convert a full wave bridge rectifier to a half wave rectifier by 
changing the connecting wire/s. Draw the diagram and explain your answer. 

 

3 

Section – D 
 

35 (a) Using Gauss’s law, derive expression for intensity of electric field at any point 
near the infinitely long straight uniformly charged wire. 

(b)The electric field components in the following figure are Ex = αx, Ey = 0, Ez= 0; 
in which α = 400 N/C m. Calculate (i) the electric flux through the cube, and (ii) 
the charge within the cube assume that a = 0.1m. 

 

 

 
 

 

OR 
 

a) Define electrostatic potential at a point. Write its SI unit. 
 Three charges q1 , q2 and q3 are kept respectively at points A, B and C as 

shown in figures. Write the expression for electrostatic potential energy of 
the system. 

 
 
 
 
 

 
 
 
 
 
 
 
b)    Depict the equipotential surfaces due to  
 

      (i) an electric dipole  
     (ii) two identical negative charges separated by a small distance. 

 

5 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5 

36 In the following diagram, the arm PQ of the rectangular conductor is moved from x 
= 0; outwards.  
 

5 
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The uniform magnetic field is perpendicular to the plane and extends from x = 0 to 
x = b and is zero for x >b. Only the arm PQ possesses substantial resistance ‘r’. 
consider the situation when the arm PQ is pulled outwards from x = 0 to x = 2b, 
and is then moved back to x = 0 with constant speed ‘ѵ’. Obtain expressions for 
the (i) electric flux, (ii) the induced emf,(iii)the force necessary to pull the arm and 
(iv)  the power dissipated as Joule heat. 
Sketch the variation of these quantities with distance. 
 

OR 
Write working principle of cyclotron and with a suitable diagram explain its 
working. Give any two applications of cyclotron. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5 

37 Derive mirror equation for a convex mirror. Using it, show that a convex mirror 
always produces a virtual image, independent of the location of object.  

OR 
 

(a) Draw a ray diagram for final image formed at distance of distinct vision (D) by a 
compound microscope and write expression for its magnifying power. 
 

(b) An angular magnification (magnifying power) of 30x is desired for a compound 
microscope using as objective of focal length 1.25cm and eye piece of focal 
length 5cm. How will you set up the compound microscope? 
 

5 
 
 
 
 
5 

 



55/1 1 P.T.O. 

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 GBM  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> 16 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 _| >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©• 

_| 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 16 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 26 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 

SET-1 



55/1 2 

 

gm_mÝ` {ZX}e : 

(i) g^r àíZ A{Zdm`© h¢ & Bg àíZ-nÌ _| Hw$b 26 àíZ h¢ & 

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

(iii) IÊS> A _| nm±M àíZ h¢, àË`oH$ H$m EH$ A§H$ h¡ & IÊS> ~ _| nm±M àíZ h¢, àË`oH$ Ho$ 
Xmo A§H$ h¢ & IÊS> g _| ~mah àíZ h¢, àË`oH$ Ho$ VrZ A§H$ h¢ & IÊS> X _| Mma A§H$ H$m 
EH$ _yë`mYm[aV àíZ h¡ Am¡a IÊS> ` _| 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, 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 

 0 = 4  10–7 T m A–1 

 0 = 8.854  10–12 C2 N–1 m–2  

 
04

1


 = 9  109 N m2 C–2 

 BboŠQ´>m°Z H$m Ðì`_mZ = 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 

 0 = 4  10–7 T m A–1 

 0 = 8.854  10–12 C2 N–1 m–2   

 
04

1


= 9  109 N m2 C–2 

 Mass of electron = 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. g_mZ bå~mB© Am¡a g_mZ {ÌÁ`m Ho$ {ZH«$mo_ Am¡a Vm±~o Ho$ Vma loUrH«$_ _| g§`mo{OV h¢ & BZ_| 
go Ymam I àdm{hV H$amB© JB© h¡ & H$m¡Z-gm Vma A{YH$ VßV hmoJm ? AnZo CÎma H$s nwpîQ> 
H$s{OE &  1 
Nichrome and copper wires of same length and same radius are 

connected in series. Current I is passed through them. Which wire gets 

heated up more ? Justify your answer. 

2. Š`m {dÚwV²-Mwå~H$s` Va§J| D$Om© Am¡a g§doJ dhZ H$aVr h¢ ?  1 
Do electromagnetic waves carry energy and momentum ? 

3. `{X ~¢JZr a§J Ho$ Amn{VV àH$me H$mo bmb àH$me go à{VñWm{nV H$a {X`m OmE, Vmo H$m±M 
Ho$ {àµÁ_ H$m Ý`yZV_ {dMbZ H$moU {H$g àH$ma n[ad{V©V hmoJm ? H$maU Xr{OE &  1 
How does the angle of minimum deviation of a glass prism vary, if the 

incident violet light is replaced by red light ? Give reason. 

4. Cg n[aKQ>Zm H$m Zm_ {b{IE Omo {dÚwV²-Mwå~H$s` {d{H$aUm| H$s ŠdmÝQ>_ àH¥${V H$mo Xem©Vr  
h¡ &  1 
Name the phenomenon which shows the quantum nature of 

electromagnetic radiation. 

5. ZrMo d{U©V n[apñW{V _| g§Ym[aÌ H$s Y«wdUVm H$m AZw_mZ bJmBE :  1 

 
Predict the polarity of the capacitor in the situation described below : 

 



55/1 5 P.T.O. 

IÊS> ~ 

SECTION B 

6. EH$b {Par {ddV©Z Am¡a {Û {Par ì`{VH$aU Ho$ {bE Vrd«Vm n¡Q>Z© It{ME & AV… Bg àH$ma 

ì`{VH$aU Am¡a {ddV©Z n¡Q>Zm] Ho$ ~rM Xmo AÝVam| H$m CëboI H$s{OE &  2 

AWdm 

 AY«w{dV àH$me {H$gr nmoboam°BS> P1 go JwµOaVm h¡ & O~ `h Y«w{dV àH$me nw§O {H$gr AÝ` 
nmoboam°BS> P2 go JwµOaVm h¡ VWm `{X P2 H$m nmg-Aj P1 Ho$ nmg-Aj go  H$moU ~ZmVm h¡, 

V~ P2 go JwµOaZo dmbo Y«w{dV àH$me nw§O Ho$ {bE ì`§OH$ {b{IE & O~  H$m _mZ 0 go 2 

Ho$ ~rM {dMaU H$aVm h¡, Vmo Vrd«Vm _| {dMaU H$mo Xem©Zo Ho$ {bE J«mµ\$ It{ME &  2 

Draw the intensity pattern for single slit diffraction and double slit 

interference. Hence, state two differences between interference and 

diffraction patterns. 

OR 

Unpolarised light is passed through a polaroid P1. When this polarised 

beam passes through another polaroid P2 and if the pass axis of P2 makes 

angle  with the pass axis of P1, then write the expression for the 

polarised beam passing through P2. Draw a plot showing the variation of 

intensity when  varies from 0 to 2. 

7. CZ {dÚwV²-Mwå~H$s` Va§Jm| H$mo nhMm{ZE {OZHo$ Va§JX¡¿`© Bg àH$ma {dMaU H$aVo h¢   

(a) 10–12 m <  < 10–8 m 

(b) 10–3 m <  < 10–1 m 

 àË`oH$ H$m EH$ Cn`moJ {b{IE &  2 

Identify the electromagnetic waves whose wavelengths vary as  

(a) 10–12 m <  < 10–8 m 

(b) 10–3 m <  < 10–1 m 

Write one use for each. 
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8. Cg pñW{V H$mo kmV H$s{OE {OZ_| {dÚwV² Am¡a Mwå~H$s` joÌ g{Xem| H$s CnpñW{V _| {d{^Þ 
Mmbm| go J{V_mZ Amdo{eV H$Um| H$m Cn`moJ {H$gr {deof Mmb go J{V_mZ Amdo{eV H$Um| 
Ho$ M`Z Ho$ {bE {H$`m OmVm h¡ &  2 
Find the condition under which the charged particles moving with 

different speeds in the presence of electric and magnetic field vectors can 

be used to select charged particles of a particular speed. 

9. H$j Vmn na {H$gr J¡gr` hmBS´>moOZ na_mUw H$mo CÎmo{OV H$aZo Ho$ {bE 12·5 eV Ho$ BboŠQ´>m°Z 
nw§O H$m Cn`moJ {H$`m OmVm h¡ & Va§JX¡¿`m| Am¡a VXZwê$nr CËg{O©V aoImAm| H$s loUr {ZYm©[aV 
H$s{OE &  2 
A 12·5 eV electron beam is used to excite a gaseous hydrogen atom at 

room temperature. Determine the wavelengths and the corresponding 

series of the lines emitted. 

10. (a) ñWm`r Mwå~H$, Am¡a (b) {dÚwV²-Mwå~H$ ~ZmZo Ho$ {bE Cn ẁº$ nXmW© Ho$ Xmo JwU {b{IE &  2 
Write two properties of a material suitable for making (a) a permanent 

magnet, and (b) an electromagnet. 

 

IÊS> g 
SECTION C 

11. (a) {XE JE à{VamoYH$ Ho$ {gam| na AZwà`wº$ {d^dmÝVa H$mo n[ad{V©V H$aZo na à{V 
goH$ÊS> CËnÞ D$î_m 9 JwZr hmo JB© & AZwà`wº$ {d^dmÝVa _| {H$g JwUH$ Ûmam 
n[adV©Z {H$`m J`m ?  

(b) Xem©E JE AmaoI _|, {H$gr òmoV Ho$ Q>{_©Zbm| go EH$ Eo_rQ>a A Am¡a 4  H$m EH$ 
à{VamoYH$ g§`mo{OV {H$`m J`m h¡ & òmoV H$m Am§V[aH$ à{VamoY 2  Am¡a {dÚwV²-dmhH$ 
~b (emf) 12 V h¡ & dmoëQ>_rQ>a Am¡a Eo_rQ>a Ho$ nmR>çm§H$ n[aH${bV H$s{OE &  3 

  

(a) The potential difference applied across a given resistor is altered so 

that the heat produced per second increases by a factor of 9. By 

what factor does the applied potential difference change ? 
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(b) In the figure shown, an ammeter A and a resistor of 4  are 

connected to the terminals of the source. The emf of the source is 

12 V having an internal resistance of 2 . Calculate the voltmeter 

and ammeter readings. 

  

12. (a) Am`m_ _m°Sw>bZ {H$g àH$ma {H$`m OmVm h¡ ?  

(b) {H$gr Am`m_ _m°Sw>{bV Va§J Ho$ Xmo nmíd© ~¡ÊS>m| H$s Amd¥{Îm`m± H«$_e: 640 kHz 

Am¡a 660 kHz h¢ & dmhH$ Am¡a _m°Sw>bH$ {g½Zb H$s Amd¥{Îm`m± kmV H$s{OE & 

Am`m_ _m°Sw>bZ Ho$ {bE Amdí`H$ ~¡ÊS> Mm¡‹S>mB© Š`m h¡ ?  3 

(a) How is amplitude modulation achieved ? 

(b) The frequencies of two side bands in an AM wave are 640 kHz and 

660 kHz respectively. Find the frequencies of carrier and 

modulating signal. What is the bandwidth required for amplitude 

modulation ? 

13. (a) {ZåZ{b{IV AmaoI _|, Š`m g§{Y S>m`moS> AJ«{X{eH$ ~m`{gV h¡ AWdm níM{X{eH$ 
~m`{gV ?  

  
(b) nyU© Va§J {XîQ>H$mar H$m n[anW AmaoI It{ME Am¡a BgH$s {H«$`m{d{Y H$m CëboI 

H$s{OE &  3 

(a) In the following diagram, is the junction diode forward biased or 

reverse biased ? 

   
(b) Draw the circuit diagram of a full wave rectifier and state how it 

works. 
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14. àH$me H$s µ\$moQ>m°Z H$ënZm H$m Cn`moJ H$aHo$ `h Xem©BE {H$ AmBÝñQ>mBZ H$m àH$me-{dÚwV² 
g_rH$aU {H$g àH$ma ñWm{nV {H$`m Om gH$Vm h¡ & àH$me-{dÚwV² à^md Ho$ CZ Xmo bjUm| 
H$mo {b{IE {OZH$s ì`m»`m Va§J {gÕmÝV Ûmam Zht H$s Om gH$Vr &  3 
Using photon picture of light, show how Einstein’s photoelectric equation 

can be established. Write two features of photoelectric effect which 

cannot be explained by wave theory. 

15. (a) 589 nm Va§JX¡¿`© H$m H$moB© EH$dUu àH$me dm`w go {H$gr Ob Ho$ n¥îR> na Amn{VV 
hmoVm h¡ & `{X Ob H$m  = 1·33 h¡, Vmo namd{V©V àH$me H$s Va§JX¡¿`©, Amd¥{Îm 
Am¡a Mmb kmV H$s{OE & 

(b) 1·55 AndV©Zm§H$ Ho$ H$m±M go H$moB© C^`moÎmb b|g ~Zm`m J`m h¡ {OgHo$ XmoZm| 
\$bH$m| H$s dH«$Vm {ÌÁ`m g_mZ h¢ & `{X Bg b|g H$s \$moH$g Xÿar 20 cm h¡, Vmo 
Amdí`H$ dH«$Vm {ÌÁ`m kmV H$s{OE &  3 

(a) Monochromatic light of wavelength 589 nm is incident from air on 

a water surface. If  for water is 1·33, find the wavelength, 

frequency and speed of the refracted light.  

(b) A double convex lens is made of a glass of refractive index 1·55, 

with both faces of the same radius of curvature. Find the radius of 

curvature required, if the focal length is 20 cm. 

 

16. Hw$ÊS>{b`m| Ho$ `wJb Ho$ ~rM AÝ`moÝ` àoaH$Ëd H$s n[a^mfm {b{IE & EH$-Xÿgao na {bnQ>r 

hþB© Xmo bå~r g_mj n[aZm{bH$mAm|, {OZH$s bå~mB`m± g_mZ h¢, Ho$ AÝ`moÝ` àoaH$Ëd Ho$ 

{bE ì`§OH$ ì`wËnÞ H$s{OE &  3 
AWdm 

 {H$gr Hw$ÊS>br Ho$ ñdàoaH$Ëd H$s n[a^mfm {b{IE & {H$gr {dÚwV²-dmhH$ ~b (emf) Ho$ òmoV 
go g§`mo{OV àoaH$ L _| g§{MV D$Om© Ho$ {bE ì`§OH$ àmßV H$s{OE &  3 

Define mutual inductance between a pair of coils. Derive an expression 

for the mutual inductance of two long coaxial solenoids of same length 

wound one over the other. 

OR 

Define self-inductance of a coil. Obtain the expression for the energy 

stored in an inductor L connected across a source of emf.   
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17. (a) {H$gr _rQ>a goVw H$m H$m`©H$mar {gÕmÝV {b{IE &  

(b) {H$gr _rQ>a goVw _|, AmaoI _| Xem©E AZwgma, à{VamoY R Am¡a S Ho$ gmW Xÿar l1 na 
g§VwbZ {~ÝXþ àmßV hmoVm h¡ &  

  
 à{VamoY S Ho$ nmíd© _| {H$gr AkmV à{VamoY X H$mo g§`mo{OV H$aZo na A~ g§VwbZ 

{~ÝXþ Xÿar l2 na àmßV hmoVm h¡ &  l1, l2 Am¡a S Ho$ nXm| _| X Ho$ {bE gyÌ àmßV 
H$s{OE &  3 

(a) Write the principle of working of a metre bridge. 

(b) In a metre bridge, the balance point is found at a distance l1 with 

resistances R and S as shown in the figure. 

  

 An unknown resistance X is now connected in parallel to the 

resistance S and the balance point is found at a distance l2. Obtain 

a formula for X in terms of l1, l2 and S. 

18. {H$gr ì`mnH$sH¥$V g§Mma ì`dñWm H$m ãbm°H$ AmaoI It{ME & {ZåZ{b{IV _| àË`oH$ Ho$ 

H$m`© {b{IE :  3 

(a) ào{fÌ  

(b) M¡Zb  

(c) A{^J«mhr  
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Draw a block diagram of a generalized communication system. Write the 

functions of each of the following : 

(a) Transmitter 

(b) Channel 

(c) Receiver 

19. (a) {H$gr Q´>m§{µOñQ>a Ho$ VrZ IÊS>m| Ho$ H$m`© {b{IE &  

(b) AmaoI _| ‘AND’ JoQ> Ho$ {bE Xmo {Zdoer Va§Jê$n A Am¡a B Xem©E JE h¢ & {ZJ©V  

Va§Jê$n It{ME Am¡a Bg bm°{OH$ JoQ> Ho$ {bE gË`_mZ gmaUr {b{IE &   3 

 
 

(a) Write the functions of the three segments of a transistor. 

(b) The figure shows the input waveforms A and B for ‘AND’ gate. 

Draw the output waveform and write the truth table for this logic 

gate. 

 



55/1 11 P.T.O. 

20. (a) gm_mÝ` g_m`moOZ _| {H$gr IJmobr` Q>obrñH$mon (Xÿa~rZ) Ûmam à{V{~å~ ~ZZm 
{M{ÌV H$aVo hþE {H$aU AmaoI It{ME &  

(b) AmnH$mo {ZåZ{b{IV VrZ b|g {XE JE h¢ & BZ_| go {H$Z Xmo b|gm| H$m Cn`moJ, 
{H$gr IJmobr` Q>obrñH$mon (Xÿa~rZ) H$s aMZm H$aZo _|, CgHo$ Zo{ÌH$m Am¡a 
A{^Ñí`H$ Ho$ ê$n _| H$a|Jo ? H$maU Xr{OE &  3 

b|g j_Vm (D) ÛmaH$ (cm) 

L1 3 8 

L2 6 1 

L3 10 1 

(a) Draw a ray diagram depicting the formation of the image by an 

astronomical telescope in normal adjustment. 

(b) You are given the following three lenses. Which two lenses will you 

use as an eyepiece and as an objective to construct an astronomical 

telescope ? Give reason. 

Lenses Power (D) Aperture (cm) 

L1 3 8 

L2 6 1 

L3 10 1 

21. (a) ~m`mo – gmdQ>© {Z`_ {b{IE Am¡a Bg {Z`_ H$mo g{Xe ê$n _| ì`º$ H$s{OE &  

(b) {ÌÁ`m R H$s Xmo gd©g_ d¥ÎmmH$ma Hw$ÊS>{b`m± P Am¡a Q, {OZgo H«$_e: 1 A 

Am¡a 3 A YmamE± àdm{hV hmo ahr h¢, XY Am¡a YZ Vbm| _| EH$-Xÿgao Ho$ bå~dV ² 
Am¡a g§Ho$ÝÐr aIr h¢ & BZ Hw$ÊS>{b`m| Ho$ Ho$ÝÐ na ZoQ> Mwå~H$s` joÌ H$m n[a_mU Am¡a 
{Xem kmV H$s{OE &  3 

(a) State Biot – Savart law and express this law in the vector form.  

(b) Two identical circular coils, P and Q each of radius R, carrying 

currents 1 A and 3 A respectively, are placed concentrically and 

perpendicular to each other lying in the XY and YZ planes. Find 

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

of the coils. 
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22. Xmo gd©g_ g_mÝVa n{Å>H$m g§Ym[aÌ A Am¡a B {H$gr V dmoëQ> H$s ~¡Q>ar go g§`mo{OV h¢ Am¡a 
pñdM S ~ÝX h¡ & pñdM H$mo A~ Imob {X`m OmVm h¡ Am¡a BZ g§Ym[aÌm| H$s n{Å>H$mAm| Ho$ 
[aº$ ñWmZ Ho$ ~rM namd¡ÚwVm§H$ K H$m H$moB© namd¡ÚwV ^a {X`m OmVm h¡ & BZ XmoZm| g§Ym[aÌm| 
_| namd¡ÚwV ^aZo go nyd© Am¡a namd¡ÚwV ^aZo Ho$ níMmV² g§{MV Hw$b pñWa-d¡ÚwV D$Om© H$m 
AZwnmV kmV H$s{OE &  3 

 
Two identical parallel plate capacitors A and B are connected to a battery 

of V volts with the switch S closed. The switch is now opened and the free 

space between the plates of the capacitors is filled with a dielectric of 

dielectric constant K. Find the ratio of the total electrostatic energy stored 

in both capacitors before and after the introduction of the dielectric. 

 

IÊS> X 
SECTION D 

23. Amem H$s _mVmOr Zo MoZm}{~b _| hþB© XþK©Q>Zm Ho$ {df` _| EH$ boI g_mMma-nÌ _| n‹T>m & dh 
Bg boI Ho$ {df` _| Hw$N> A{YH$ Zht g_P nm`t Am¡a Bg boI go gå~pÝYV Hw$N> àíZ 
Amem go nyN>o & CgZo Omo Hw$N> H$jm XII _| ^m¡{VH$s _| grIm Wm, Cgr Ho$ AmYma na AnZr 
_mVmOr Ho$ àíZm| Ho$ CÎma XoZo H$m à`mg {H$`m &    

(a) MoZm}{~b _| Ohm± XþK©Q>Zm hþB© dhm± na Š`m à{VîR>m{nV Wm ? AmnHo$ {dMma go Bg 
XþK©Q>Zm H$m Š`m H$maU Wm ?   

(b) MoZm}{~b na à{VîR>mnZ _| D$Om© _wº$ hmoZo H$s à{H«$`m H$s ì`m»`m H$s{OE &  

(c) AmnHo$ {dMma go Amem Am¡a CgH$s _mVmOr Ûmam àX{e©V _yë` Š`m Wo ?  4 
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Asha’s mother read an article in the newspaper about a disaster that took 

place at Chernobyl. She could not understand much from the article and 

asked a few questions from Asha regarding the article. Asha tried to 

answer her mother’s questions based on what she learnt in Class XII 

Physics. 

(a) What was the installation at Chernobyl where the disaster took 

place ? What, according to you, was the cause of this disaster ? 

(b) Explain the process of release of energy in the installation at 

Chernobyl. 

(c) What, according to you, were the values displayed by Asha and her 

mother ? 

IÊS> ` 
SECTION E     

24. (a) bå~mB© ‘2a’ Ho$ {H$gr {ÛY«wd Ho$ H$maU CgH$s Ajr` aoIm na {ÛY«wd Ho$ Ho$ÝÐ go  
r Xÿar na pñWV {H$gr {~ÝXþ na {dÚwV²-joÌ E Ho$ {bE ì`§OH$ ì`wËnÞ H$s{OE &  

(b) r >> a Ho$ {bE E Am¡a r Ho$ ~rM J«mµ\$ It{ME &  

(c) `{X `h {ÛY«wd {H$gr EH$g_mZ ~mø {dÚwV²-joÌ E0 _| pñWV hmo, Vmo Bg {ÛY«wd H$s 
ñWm`r Am¡a AñWm`r gmå` H$s pñW{V H$m AmaoIr` {Zê$nU H$s{OE Am¡a XmoZm| hr 
àH$aUm| _| Bg {ÛY«wd na H$m`©aV ~b-AmKyUm] Ho$ {bE ì`§OH$ {b{IE &  5 

AWdm 

(a) JmCg à_o` H$m Cn`moJ H$aHo$ n¥îR>r` Amdoe KZËd  H$s {H$gr EH$g_mZ Amdo{eV 
AZÝV… ~‹S>r g_Vb nVbr erQ> Ho$ H$maU {dÚwV²-joÌ kmV H$s{OE &  

(b) {H$gr AZÝV… ~‹S>r g_Vb nVbr erQ> H$m EH$g_mZ n¥îR>r` Amdoe KZËd + h¡ & 
{H$gr {~ÝXþ Amdoe q H$mo AZÝV go Bg Amdo{eV g_Vb erQ> Ho$ gå_wI Xÿar r na 
pñWV {H$gr {~ÝXþ VH$ bmZo _| {H$E JE H$m`© Ho$ {bE ì`§OH$ àmßV H$s{OE &  5 

(a) Derive an expression for the electric field E due to a dipole of 

length ‘2a’ at a point distant r from the centre of the dipole on the 
axial line. 

(b) Draw a graph of E versus r for r >> a. 

(c) If this dipole were kept in a uniform external electric field E0, 

diagrammatically represent the position of the dipole in stable and 
unstable equilibrium and write the expressions for the torque 

acting on the dipole in both the cases. 

OR 
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(a) Use Gauss’s theorem to find the electric field due to a uniformly 

charged infinitely large plane thin sheet with surface charge 

density . 

(b) An infinitely large thin plane sheet has a uniform surface charge 

density +. Obtain the expression for the amount of work done in 

bringing a point charge q from infinity to a point, distant r, in front 

of the charged plane sheet. 

25. {H$gr `w{º$ ‘X’ H$mo {H$gr ac òmoV V = V0 sin t go g§`mo{OV {H$`m J`m h¡ & {ZåZ{b{IV 

J«mµ\$ _| {XImE JE EH$ MH«$ _| dmoëQ>Vm, Ymam Am¡a e{º$ Ho$ {dMaU H$mo Xem©`m J`m h¡ :   

 

(a) `w{º$ ‘X’ H$mo nhMm{ZE &  

(b) BZ dH«$m| A, B Am¡a C _| H$m¡Z dmoëQ>Vm, Ymam Am¡a Cn^wº$ e{º$ H$mo n[anW _| 
{Zê${nV H$aVo h¢ ? AnZo CÎma H$s nwpîQ> H$s{OE &  

(c) ac òmoV H$s Amd¥{Îm Ho$ gmW BgH$s à{V~mYm {H$g àH$ma {dMaU H$aVr h¡ ? J«mµ\$ 

Ûmam Xem©BE &  

(d) n[anW _| Ymam Am¡a ac dmoëQ>Vm go BgHo$ H$bm-gå~ÝY Ho$ {bE ì`§OH$ àmßV  

H$s{OE &  5 

AWdm 

(a) ac O{ZÌ H$m Zm_m§{H$V AmaoI It{ME & Mwå~H$s` joÌ

B  H$s CnpñW{V _| KyU©Z 

H$aVr hþB© N \o$am| H$s {H$gr Hw$ÊS>br, {Og_| àË`oH$ H$s AZwàñW-H$mQ> H$m joÌ\$b 

A h¡, _| ào[aV {dÚwV²-dmhH$ ~b (emf) Ho$ {bE ì`§OH$ àmßV H$s{OE &   

(b) nyd© go npíM_ H$s Amoa {dñVm[aV 10 m bå~r H$moB© j¡{VO MmbH$ N>‹S>, 5·0 ms–1 

H$s Mmb go, 0·3  10–4 Wb m–2 Ho$ n¥Ïdr Ho$ Mwå~H$s` joÌ Ho$ j¡{VO KQ>H$ Ho$ 
g_H$moU na {Ja ahr h¡ & Bg N>‹S> _| ào[aV {dÚwV²-dmhH$ ~b (emf) H$m VmËj{UH$ 

_mZ kmV H$s{OE &  5 
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A device ‘X’ is connected to an ac source V = V0 sin t. The variation of 

voltage, current and power in one cycle is shown in the following graph :  

 
(a) Identify the device ‘X’. 

(b) Which of the curves A, B and C represent the voltage, current and 

the power consumed in the circuit ? Justify your answer. 

(c) How does its impedance vary with frequency of the ac source ? 

Show graphically. 

(d) Obtain an expression for the current in the circuit and its phase 

relation with ac voltage. 

OR 

(a) Draw a labelled diagram of an ac generator. Obtain the expression 

for the emf induced in the rotating coil of N turns each of  

cross-sectional area A, in the presence of a magnetic field 

B . 

(b) A horizontal conducting rod 10 m long extending from east to west 

is falling with a speed 5·0 ms–1 at right angles to the horizontal 

component of the Earth’s magnetic field, 0·3  10–4 Wb m–2. Find 

the instantaneous value of the emf induced in the rod. 

26. (a) Va§JmJ« H$s n[a^mfm {b{IE & hmBJoÝg {gÕmÝV H$m Cn`moJ H$aHo$ AndV©Z Ho$ {Z`_ 

gË`m{nV H$s{OE &  

(b) àH$me Ho$ àH$sU©Z H$s à{H«$`m Ûmam a¡{IH$V: Y«w{dV àH$me {H$g àH$ma àmßV {H$`m 

OmVm h¡ ? O~ H$m±M H$m AndV©Zm§H$ = 1·5 h¡, Vmo dm`w – H$m±M A§Vamn¥ð> Ho$ {bE 

~«yñQ>a H$moU kmV H$s{OE &  5 

AWdm 
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(a) gånH©$ _| aIo Xmo nVbo CÎmb b|gm| Ho$ g§`moOZ Ûmam à{V{~å~ ~ZZm Xem©Zo Ho$ {bE 

{H$aU AmaoI It{ME & b|gm| H$s \$moH$g Xÿar Ho$ nXm| _| Bg g§`moOZ H$s j_Vm Ho$ 
{bE ì`§OH$ àmßV H$s{OE &  

(b) dm`w go H$m±M Ho$ g_~mhþ {àµÁ_ go JwµOaVr hþB© H$moB© àH$me {H$aU Cg g_` Ý`yZV_ 
{dM{bV hmoVr h¡, O~ AmnVZ H$moU H$m _mZ {àµÁ_ H$moU Ho$ _mZ H$m 

4

3  hmoVm h¡ & 

{àµÁ_ _| àH$me H$s Mmb n[aH${bV H$s{OE &  5 

 

(a) Define wavefront. Use Huygens’ principle to verify the laws of 

refraction. 

(b) How is linearly polarised light obtained by the process of scattering 

of light ? Find the Brewster angle for air – glass interface, when 

the refractive index of glass = 1·5. 

OR 

(a) Draw a ray diagram to show the image formation by a combination 

of two thin convex lenses in contact. Obtain the expression for the 

power of this combination in terms of the focal lengths of the 

lenses. 

(b) A ray of light passing from air through an equilateral glass prism 

undergoes minimum deviation when the angle of incidence is 
4

3 th 

of the angle of prism. Calculate the speed of light in the prism. 


