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 H¥$n`m Om±M H$a b| {H$ Bg àíZ-nÌ _o§ _w{ÐV n¥ð> 19 h¢ & 
 àíZ-nÌ _| Xm{hZo hmW H$s Amoa {XE JE H$moS >Zå~a H$mo N>mÌ CÎma-nwpñVH$m Ho$ _wI-n¥ð> na 

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

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

 Please check that this question paper contains 19 printed pages. 

 Code number given on the right hand side of the question paper should be 

written on the title page of the answer-book by the candidate. 

 Please check that this question paper contains 27 questions. 

 Please write down the Serial Number of the question before 

attempting it. 

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

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

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

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

h¢ & IÊS> g _| ~mah àíZ h¢, àË òH$ 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. 

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

 c = 3  108 m/s 

 h = 6.63  10–34 Js 

 e = 1.6  10–19 C 

 0 = 4  10–7 T m A–1 

 0 = 8.854  10–12 C2 N–1 m–2   

 

0
4

1


= 9  109 N m2 C–2 

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

 Mass of neutron = 1.675  10–27 kg 

 Mass of proton = 1.673  10–27 kg 

 Avogadro’s number = 6.023  1023 per gram mole 

 Boltzmann constant = 1.38  10–23 JK–1 

IÊS> A 

SECTION A 

1. g_Vmn_ÊS>b Ho$ erf© na nVbr AmoµOmoZ naV _mZd H$s CÎmaOr{dVm Ho$ {bE {ZUm©̀ H$ Š`m| 
h¡ ?  1  

AWdm 
 Cn`wº$ CXmhaUm| H$s ghm`Vm go `h Amn H¡$go Xem©E±Jo {H$ {dÚwV²-Mwå~H$s` Va§J| D$Om© Am¡a 

g§doJ XmoZm| dhZ H$aVr h¢ &   1  
The small ozone layer on top of the stratosphere is crucial for human 
survival. Why ?  

OR 

Illustrate by giving suitable examples, how you can show that 

electromagnetic waves carry both energy and momentum.    

 

2. {g½Zbm| Ho$ ì`mo_ Va§J àofU (g§MaU) H$mo Amd¥{Îm Ho$ 30 MHz n[aga VH$ Š`m| gr{_V 
{H$`m OmVm h¡ ?   1  
Why is the sky wave transmission of signals restricted to a range of 

frequencies up to 30 MHz ?    
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3. Xmo gd©g_ MmbH$ J|Xm| A Am¡a B na H«$_e: –Q Am¡a +3Q Amdoe h¢ & BÝh| EH$-Xÿgao Ho$ 
gånH©$ _| bmH$a {\$a EH$-Xÿgao go Xÿar d na n¥WH²$ H$a {X`m J`m h¡ & BZHo$ ~rM Hy$bm°_r 
~b H$s àH¥${V kmV H$s{OE &  1   

AWdm 

 {H$gr YmpËdH$ Jmobr` Imob H$s ^rVar {ÌÁ`m R1 VWm ~mhar {ÌÁ`m R2 h¡ & Bg Imob Ho$ 
Ho$ÝÐ na H$moB© Amdoe Q pñWV h¡ & Bg Imob Ho$ (i) ^rVar n¥îR>, Am¡a (ii) ~mhar n¥îR> na 
n¥îR>r` Amdoe KZËd Š`m hmoJm ?   1  
Two identical conducting balls A and B have charges –Q and +3Q 

respectively. They are brought in contact with each other and then 

separated by a distance d apart. Find the nature of the Coulomb force 

between them.    

OR 

A metallic spherical shell has an inner radius R1 and outer radius R2. A 

charge Q is placed at the centre of the shell. What will be the surface 

charge density on the (i) inner surface, and (ii) outer surface of the shell ? 

4. {H$gr gob H$s Q>{_©Zb dmoëQ>Vm gm_mÝ`V: Cg gob Ho$ {dÚwV²-dmhH$ ~b (emf) go H$_ Š`m| 
hmoVr h¡ ?   1    
Why is the terminal voltage of a cell generally less than the emf of the 

cell ?    

5. àH$me H$s Vrd«Vm Ho$ gmW àH$me-{dÚwV² Ymam Ho$ {dMaU H$mo Xem©Zo Ho$ {bE J«m\$ It{ME &  1 

Plot a graph showing the variation of photoelectric current versus 

intensity of light.      

IÊS> ~ 
SECTION B 

6. H$moB© àH$me nw§O {H$gr {~ÝXþ P na A{^gm[aV hmo ahm h¡ & A~ {~ÝXþ P go 15 cm Xÿar na 
{H$gr CÎmb b|g H$mo A{^gm[aV nw§O Ho$ nW na aI {X`m J`m h¡ & `{X Bg CÎmb b|g H$s 
\$moH$g Xÿar 10 cm h¡, Vmo `h nw§O {H$g {~ÝXþ na A{^gm[aV hmoJm ?  2  

AWdm 
 {H$gr {~å~ H$mo 15 cm \$moH$g Xÿar Ho$ AdVb Xn©U Ho$ gm_Zo aIm J`m h¡ & Bg Xn©U Ûmam 

Bg {~å~ H$m VrZ JwZm dmñV{dH$ à{V{~å~ ~ZVm h¡ & Xn©U go {~å~ H$s Xÿar n[aH${bV 
H$s{OE & 2 
A beam of light converges at a point P. Now a convex lens is placed in the 
path of the convergent beam at 15 cm from P. At what point does a beam 
converge if the convex lens has a focal length 10 cm ?    

OR 
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An object is kept in front of a concave mirror of focal length 15 cm. The 

image formed is real and three times the size of the object. Calculate the 

distance of the object from the mirror.  

7. H$maU g{hV ì`m»`m H$s{OE {H$ {H$gr g§̀ wº$ gyú_Xeu H$s AmdY©Z j_Vm (i) Amn{VV 
àH$me H$s Va§JX¡¿`©, Am¡a (ii) A{^Ñí`H$ b|g H$s \$moH$g Xÿar na {H$g àH$ma {Z ©̂a H$aVr 
h¡ &  2  
Explain giving reason, how the magnifying power of a compound 

microscope depends on the (i) wavelength of incident light, and (ii) focal 

length of the objective lens.     

8. {H$gr n-p-n Q>́m§{µOñQ>a H$m C^`{ZîR> CËgO©H$ {ZJ©V A{^bmj{UH$ AmaoI _| Xem©E AZwgma 
h¡ &   2 

 

 (a) VCE = 10·0 V VWm Ib = 40 A na CËgO©H$ Ymam, VWm    

(b) Bg {~ÝXþ na dmoëQ>Vm bpãY ‘’ kmV H$s{OE &    
The output characteristics of an n-p-n transistor in common emitter 

configuration is as shown in the figure.      

 
(a) Find the emitter current at VCE = 10·0 V and Ib = 40 A, and 

(b) Current gain ‘’ at this point. 
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9. JmCg {Z`_ H$m AZwà`moJ `h Xem©Zo Ho$ {bE H$s{OE {H$ {H$gr Amdo{eV Jmobr` Imob Ho$ 
{bE Imob Ho$ ~mha {dÚwV²-joÌ Bg àH$ma H$m hmoVm h¡ {H$ O¡go g_ñV Amdoe CgHo$ Ho$ÝÐ na 
g§Ho$pÝÐV (gm§{ÐV) h¡ & 2  

AWdm 
 Xmo {demb g_mÝVa g_Vb MmXam| Ho$ EH$g_mZ Amdoe KZËd +  Am¡a   h¢ & (i) BZ 

MmXam| Ho$ ~rM, VWm (ii) BZ MmXam| Ho$ ~mha {dÚwV²-joÌ {ZYm©[aV H$s{OE &     2  
Apply Gauss’s law to show that for a charged spherical shell, the electric 
field outside the shell is, as if the entire charge were concentrated at the 
centre.   

OR 

Two large parallel plane sheets have uniform charge densities +  and  
 . Determine the electric field (i) between the sheets, and (ii) outside 
the sheets.  

 

10. {H$gr bå~o grYo Vma AB go 3 A Ymam àdm{hV hmo ahr h¡ & AmaoI _| {XImE AZwgma H$moB© 
àmoQ>m°Z P Bg Vma go 0·3 m Xÿar na {dÚwV² Ymam Ho$ {dnarV {Xem _| 5  106 m/s Mmb go 
Vma Ho$ g_mÝVa J{V_mZ h¡ & Vma _| àdm{hV Ymam Ho$ H$maU CËnÞ Mwå~H$s` joÌ Ûmam àmoQ>m°Z 
na Amamo{nV ~b n[aH${bV H$s{OE & BgH$s {Xem ^r Xr{OE &   2   

  

 

A long straight wire AB carries a current of 3 A. A proton P travels at  

5  106 m/s parallel to the wire 0·3 m from it and in a direction opposite 

to the current as shown in the figure. Calculate the force which the 

magnetic field due to the current carrying wire exerts on the proton. Also 

give its direction. 
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11. {H$gr ac òmoV Ûmam {H$gr g_mÝVa n{Å>H$m g§Ym[aÌ, {OgH$s àË òH$ n{Å>H$m H$m joÌ\$b A 

Am¡a CZHo$ ~rM n¥WH$Z d h¡, H$mo Amdo{eV {H$`m Om ahm h¡ & `h Xem©BE {H$ g§Ym[aÌ Ho$ 
^rVa {dñWmnZ Ymam g§Ym[aÌ H$mo Amdo{eV H$aZo dmbr Ymam Ho$ g_mZ h¡ &  2     
A parallel plate capacitor of plate area A each and separation d, is being 
charged by an ac source. Show that the displacement current inside the 
capacitor is the same as the current charging the capacitor.  

 

12. AmaoI _| `§J Ho$ {Û{Par à`moJ H$s g§emo{YV àm`mo{JH$ ì`dñWm Xem©̀ r J`r h¡ & `hm±  
SS2 – SS1 = /4 h¡ &  $  

 
(a) g§nmofr ì`{VH$aU Ho$ {bE à{V~ÝY H$mo {b{IE &   
(b) q\ «$O Mm¡‹S>mB© Ho$ {bE ì`§OH$ àmßV H$s{OE & 2 

The figure shows a modified Young’s double slit experimental set-up. 

Here SS2 – SS1 = /4.   

 
(a) Write the condition for constructive interference.  

(b) Obtain an expression for the fringe width. 

 

IÊS> g 
SECTION C  

13. Ðì`_mZ m Am¡a Amdoe q H$m H$moB© H$U doJ v  go YZmË_H$ x-{Xem _| J{V_mZ h¡ &    

(a) Bg H$U na G$UmË_H$ z-{Xem Ho$ AZw{Xe H$moB© EH$g_mZ Mwå~H$s` joÌ B Amamo{nV 
hmoVm h¡ & Bg H$U Ho$ àjon-nW H$s g§jon _| ì`m»`m H$s{OE &  

(b) `{X Bg H$U na EH$ gmW Mwå~H$s` Am¡a {dÚwV² joÌ XmoZm| H«$_e: z-Aj Am¡a  
y-Aj Ho$ AZw{Xe Amamo{nV {H$E OmE±, Vmo dh à{V~ÝY àmßV H$s{OE {Og_| `h 
H$U {~Zm {djo{nV hþE J_Z H$aoJm &   3 
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A particle of charge q and mass m is moving with velocity 

v  in the 

positive x-direction.  

(a) It is subjected to a uniform magnetic field B directed along negative 
z-direction. Explain briefly the trajectory it would describe.  

(b) When the particle is subjected simultaneously to both the magnetic 

and electric fields directed along the z-axis and y-axis respectively, 
obtain the condition when the particle will go undeflected.   

14. AndVu XÿaXe©H$ Ûmam {H$gr XÿañW {~å~ H$m à{V{~å~ ~ZZm Xem©Zo Ho$ {bE {H$aU AmaoI 
It{ME & Cn`moJ {H$E JE b|gm| H$s \$moH$g Xÿar Ho$ nXm| _| H$moUr` AmdY©Z Ho$ {bE ì §̀OH$ 
{b{IE & A{YH$ {d ôXZ àmßV H$aZo Ho$ {bE Amdí`H$ _hÎdnyU© VÏ`m| Am¡a CZH$s  
n[aUm_r gr_mAm| H$m CëboI H$s{OE &   3  

AWdm  
(a) {H$gr {Ì ŵOmH$ma {àµÁ_ Ho$ {bE AmnVZ H$moU Ho$ gmW {dMbZ H$moU Ho$ {dMaU H$mo 

Xem©Zo Ho$ {bE J«m\$ It{ME &   
(b) Ý`yZV_ {dMbZ H$moU Am¡a {àµÁ_ H$moU Ho$ nXm| _| {àµÁ_ Ho$ nXmW© Ho$ AndV©Zm§H$ Ho$ 

{bE g§~§Y ì`wËnÞ H$s{OE &    3   
Draw a ray diagram to show the image formation of a distant object by a 

refracting telescope. Write the expression for its angular magnification in 
terms of the focal lengths of the lenses used. State the important 
considerations required to achieve large resolution and their consequent 

limitations.       
OR 

(a) Plot a graph for angle of deviation as a function of angle of 
incidence for a triangular prism.   

(b) Derive the relation for the refractive index of the prism in terms of 
the angle of minimum deviation and angle of prism. 

15. ~moh²a Ho$ A{^J¥hrVm| H$m Cn`moJ H$aVo hþE hmBS>́moOZ na_mUw H$s ndt H$jm _| n[aH«$_U H$aVo 
hþE BboŠQ>́m°Z H$s {ÌÁ`m Ho$ {bE ì`§OH$ ì`wËnÞ H$s{OE & Xo-~«m°½br n[aH$ënZm hmBS>́moOZ 
na_mUw Ho$ ñWm{`Ëd H$s ì`m»`m {H$g àH$ma H$aVr h¡ ? ì`m»`m H$s{OE &    3 
Using Bohr’s postulates, derive the expression for the radius of the nth 

orbit in which the electron is revolving in hydrogen atom. How does  

de-Broglie’s hypothesis explain the stability of hydrogen atom ? Explain.       

16. àH$me CËgO©H$ S>m`moS> H$m {daMZ {H$g àH$ma {H$`m OmVm h¡ ? BgHo$ Ûmam ñdV: {d{H$aUm| 
Ho$ CËgO©Z _| gpå_{bV _yb à{H«$`m H$s g§jon _| ì`m»`m H$s{OE & {ZåZ e{º$ VmnXrßV 
b¡ånm| H$s VwbZm _| LED ~ë~m| Ho$ Xmo bm^ {b{IE &  3   
How is a light emitting diode fabricated ? Briefly explain the basic 

processes involved in the emission of spontaneous radiation from it. 

Write two advantages of LED lamps over the incandescent low power 

lamps. 
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17. (a) AmaoI _| Xem©E JE n[anW Ho$ {bE eyÝ` {djon bå~mB© {H$g àH$ma à^m{dV hmoJr, `{X  

(i) R1 _| H$_r H$a Xr OmE,  
(ii) R2 _| d¥{Õ H$a Xr OmE,  

O~{H$ n[anW Ho$ AÝ` g^r H$maH$ An[ad{V©V ahVo h¢ ? àË`oH$ àH$aU _| AnZo 
CÎma H$s nwpîQ> H$s{OE & 

 
(b) dmoëQ>_rQ>a H$s VwbZm _| nmoQ>opÝe`mo_rQ>a H$mo àm{`H$Vm Š`m| Xr OmVr h¡ ? H$maU 

Xr{OE &  3  
AWdm 

_rQ>a goVw H$m H$m`©H$mar {gÕm§V {b{IE & n[anW AmaoI It{ME Am¡a ì`m»`m H$s{OE {H$ Bg 
{d{Y Ûmam {H$gr MmbH$ H$m AkmV à{VamoY {H$g àH$ma {ZYm©[aV {H$`m Om gH$Vm h¡ &   3 

(a) For the circuit shown in the figure, how would the balancing 

length be affected, if  
 (i) R1 is decreased  

 (ii) R2 is increased  

 the other factors remaining the same in the circuit ? Justify your 
answer in each case.       

 
(b) Why is a potentiometer preferred over a voltmeter ? Give reason. 

OR 

State the underlying principle of meter bridge. Draw the circuit diagram 
and explain how the unknown resistance of a conductor can be 
determined by this method.   
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18. (a) Ý`ypŠbAm°Zm| Ho$ `wJb H$s pñW{VO D$Om© _| CZHo$ n¥WH$Z H$mo \$bZ _mZH$a hmoZo 
dmbo {dMaU H$mo Xem©Zo Ho$ {bE J«m\$ It{ME & dh joÌ ^r B§{JV H$s{OE Ohm± ~b 
(i) AmH$fu VWm (ii) à{VH$fu h¡ &     

(b) Zm{^H$s` ~b Ho$ Xmo A{^bmj{UH$ JwUY_© {b{IE &    3       

(a) Plot a graph showing the variation of potential energy of a pair of 

nucleons as a function of their separation. Also indicate the regions 

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

(b) Write two characteristic properties of nuclear force.     

 

19. (a) {H$gr {dÚwV²-AnKQ>ç _| dmoëQ>Vm Ho$ gmW Ymam Ho$ {dMaU H$mo Xem©Zo dmbm J«m\$ Cg 
n[apñW{V _| It{ME O~{H$ n[anW _| H$moB© ~mø à{VamoY ^r g§̀ mo{OV h¡ &   

(b) (i) à{VamoY (R) Am¡a Vmn_mZ (T) Ho$ ~rM _H©$ar (Hg) Ho$ {bE J«m\$  
AmaoI (a) _| Xem©E AZwgma h¡ & 4 K Ho$ {ZH$Q> Hg Ho$ ì`dhma H$s ì`m»`m 
H$s{OE &   

 

AmaoI (a) 

 

 (ii) AmaoI (b) _| Xem©E JE J«m\$ Ho$ {H$g joÌ _| à{VamoY GUmË_H$ h¡ Am¡a  
Š`m| ? 3 

 
AmaoI (b) 

(a) Draw a graph showing the variation of current versus voltage in 

an electrolyte when an external resistance is also connected.      
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(b) (i) The graph between resistance (R) and temperature (T) for 
Hg is shown in the figure (a). Explain the behaviour of Hg 
near 4 K.   

 
Figure (a) 

 (ii) In which region of the graph shown in the figure (b) is 

resistance negative and why ?  

 

Figure (b) 

20. (a) g§jon _| ì`m»`m H$s{OE {H$ {H$gr J¡ëd¡Zmo_rQ>a H$mo Eo_rQ>a _| {H$g àH$ma n[ad{V©V 
{H$`m OmVm h¡ &    

(b) {H$gr J¡ëd¡Zmo_rQ>a H$s Hw$ÊS>br H$m à{VamoY 15  h¡ VWm BgHo$ nyU© n¡_mZm {djonU 
H$s Ymam 4 mA h¡ & Bgo 0 – 6 A n[aga Ho$ Eo_rQ>a _| n[ad{V©V H$s{OE & 3    

AWdm 
(a) g§jon _| ì`m»`m H$s{OE {H$ {H$gr J¡ëd¡Zmo_rQ>a H$mo dmoëQ>_rQ>a _| {H$g àH$ma 

n[ad{V©V {H$`m Om gH$Vm h¡ &     
(b) {H$gr J¡ëd¡Zmo_rQ>a Ho$ loUr _| 980  Ho$ à{VamoY H$mo g§̀ mo{OV H$aHo$ {H$gr {ZpíMV 

n[aga Ho$ dmoëQ>_rQ>a H$s aMZm H$s J`r h¡ & BgHo$ loUr _| 470  H$m à{VamoY 
g§̀ mo{OV H$aZo na BgH$m n[aga AmYm ah OmVm h¡ & J¡ëd¡Zmo_rQ>a H$m à{VamoY kmV 
H$s{OE &  3   

(a) Briefly explain how a galvanometer is converted into an ammeter. 

(b) A galvanometer coil has a resistance of 15  and it shows full scale 
deflection for a current of 4 mA. Convert it into an ammeter of 
range 0 to 6 A.     

OR 
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(a) Briefly explain how a galvanometer is converted into a voltmeter.   

(b) A voltmeter of a certain range is constructed by connecting a 

resistance of 980  in series with a galvanometer. When the 

resistance of 470  is connected in series, the range gets halved. 

Find the resistance of the galvanometer.    

21. AmaoI _| Xem©E AZwgma à{VamoY R Ho$ {H$gr Am`VmH$ma MmbH$ \«o$_ MNOP H$mo Xem©̀ m 
J`m h¡ Omo {H$gr bå~dV² Mwå~H$s` joÌ 


B  _| A§eV: aIm h¡ VWm doJ v  go J{V_mZ h¡   

  

{ZåZ{b{IV Ho$ {bE ì`§OH$ àmßV H$s{OE :  

(a) ŵOm ‘ON’ na H$m`©aV ~b Am¡a CgH$s {Xem, VWm   

(b) ŵOmAm| MN Am¡a PO Ho$ ~rM ñWm`r ào[aV {d.dm. ~b (emf) àmßV H$aZo Ho$ {bE 
\«o$_ H$mo J{V H$amZo Ho$ {bE Amdí`H$ e{º$ & 3  

The figure shows a rectangular conducting frame MNOP of resistance R 

placed partly in a perpendicular magnetic field 

B  and moved with 

velocity 

v  as shown in the figure.  

  
 

Obtain the expressions for the 

(a) force acting on the arm ‘ON’ and its direction, and 

(b) power required to move the frame to get a steady emf induced 

between the arms MN and PO.  
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22. (a) g§jon _| CëboI H$s{OE {H$ S>o{dgZ Am¡a O_©a Ho$ à`moJ H$m à`moOZ Š`m Wm Am¡a 
Bggo Š`m {ZîH$f© {ZH$bm &    

(b) {H$gr àmoQ>m°Z Am¡a {H$gr -H$U H$mo Ëd[aV H$aZo dmbo CZ ËdaH$ {d^dm| Ho$ AZwnmV 
Ho$ {bE ì`§OH$ àmßV H$s{OE {OZgo g§~Õ Xo-~«m°½br Va§JX¡¿`©© g_mZ hm| &   3  

AWdm 

(a) {H$gr BboŠQ́>m°Z Am¡a {H$gr àmoQ>m°Z H$mo g_mZ {d^d VH$ Ëd[aV {H$`m J`m h¡ & BZ_| 
go {H$gHo$ {bE  
(i) g§~Õ Xo-~«m°½br Va§JX¡¿`© H$m _mZ A{YH$ hmoJm, VWm  
(ii) g§doJ H$_ hmoJm ?  

 àË`oH$ àH$aU _| AnZo CÎma H$s nwpîQ> H$s{OE &  
(b) {H$gr H$U H$m g§doJ CgH$s Xo-~«m°½br Va§JX¡¿`©© go {H$g àH$ma g§~§{YV hmoVm h¡ ? 

J«m\$ Ûmam {dMaU Xem©BE &   3   

(a) State briefly, with what purpose was Davisson and Germer 

experiment performed and what inference was drawn from this. 

(b) Obtain an expression for the ratio of the accelerating potentials 

required to accelerate a proton and an -particle to have the same 

de-Broglie wavelength associated with them.      

OR 

(a) An electron and a proton are accelerated through the same 

potential. Which one of the two has  

 (i) greater value of de-Broglie wavelength associated with it, 

and  

 (ii) lesser momentum ?  

 Justify your answer in each case. 

(b) How is the momentum of a particle related with its de-Broglie 
wavelength ? Show the variation on a graph.    

23. (a) Am`m_ _m°Sw>bZ {H$go H$hVo h¢ ? EH$ Á`mdH«$s` dmhH$ Va§J na EH$ _m°Sw>bH$ {g½Zb 
Ho$ _m°Sw>bZ na àmßV Am`m_ _m°Sw>{bV Va§J Ho$ Am`m_ _m°Sw>bZ H$mo Xem©Zo Ho$ {bE 
AmaoI It{ME &   

(b) (i) _m°Sw>bZ gyMH$m§H$, VWm (ii) nmíd© ~¡ÊS> H$s n[a^mfm Xr{OE & nmíd© ~¡ÊS>m| Ho$ 
_hÎd H$m CëboI H$s{OE &  3 

(a) What is amplitude modulation ? Draw a diagram showing an 

amplitude modulated wave obtained by modulation of a carrier 

sinusoidal wave on a modulating signal.  

(b) Define the terms (i) modulation index, and (ii) side bands. Mention 

the significance of side bands.    
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24. Vmn T > 0 K Ho$ {bE (i) n-àH$ma, VWm (ii) p-àH$ma Ho$ AY©MmbH$m| Ho$ D$Om© ~¡ÊS> AmaoI 
It{ME &  

 n-àH$ma Ho$ Si-AY©MmbH$m| Ho$ àH$aU _| XmVm D$Om© ñVa MmbZ ~¡ÊS> H$s Vbr go Wmo‹S>m ZrMo 
hmoVm h¡, O~{H$ p-àH$ma Ho$ AY©MmbH$ _| J«mhr D$Om©-ñVa g§̀ moOr ~¡ÊS> Ho$ erf© go Wmo‹S>m 
D$na hmoVm h¡ & CXmhaU XoVo hþE ì`m»`m H$s{OE {H$ MmbZ Am¡a g§̀ moOr ~¡ÊS>m| _| `o D$Om© 
ñVa Š`m ŷ{_H$m {Z^mVo h¢ &   3 

Draw the energy band diagram of (i) n-type, and (ii) p-type 

semiconductors at temperature T > 0 K.  

In the case of n-type Si-semiconductor, the donor energy level is slightly 

below the bottom of conduction band whereas in p-type semiconductor, 

the acceptor energy level is slightly above the top of valence band. 

Explain, giving examples, what role do these energy levels play in 

conduction and valence bands.  

 

IÊS> X 
SECTION D 

 

25. (a) EH$-Xÿgao Ho$ gånH©$ _| aIo f1 Am¡a f2 \$moH$g Xÿ[a`m| Ho$ Xmo b|gm| Ho$ {ZH$m` Ho$ {bE 
{H$aU AmaoI H$m Cn`moJ H$aVo hþE `h Xem©BE {H$ Xmo b|gm| H$m `h {ZH$m` \$moH$g 
Xÿar f  Ho$ EH$b b|g Ho$ Vwë` Ho$ ê$n _| _mZm Om gH$Vm h¡ Omo Bg àH$ma g§~§{YV h¢   

  
f

1  = 
1f

1  + 
2f

1 . 

 b|gm| Ho$ g§̀ moOZ H$s Vwë` j_Vm Ho$ {bE ^r g§~§Y {b{IE &   
 

(b) AmaoI _| {XE JE b|gm| Ho$ g§̀ moOZ Ûmam ~Zo à{V{~å~ H$s pñW{V {ZYm©[aV H$s{OE & 5 

 

  
 

AWdm 
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(a) Cn`wº$ AmaoI H$m Cn`moJ H$aHo$ ì`m»`m H$s{OE {H$ AY«w{dV àH$me àH$sU©Z Ûmam 
{H$g àH$ma a¡{IH$V: Yw«{dV hmo OmVm h¡ &   

(b) Xmo H«$m°{gV nmoboam°BS>m| Ho$ ~rM aIr nmoboam°BS> erQ> H$mo Ky{U©V H$amZo na nmaJ{_V 
àH$me H$s Vrd«Vm _| {dMaU H$m g§jon _| dU©Z H$s{OE & KyU©Z H$moU Ho$ gmW 
Vrd«Vm Ho$ {dMaU H$mo Xem©Zo Ho$ {bE J«m\$ It{ME & H$moU  _| 0 go  Ho$ {dMaU _| 
{H$VZo C{ƒîR> Am¡a {ZpåZîR> {XImB© X|Jo ? 5 

(a) Using the ray diagram for a system of two lenses of focal lengths  

f1 and f2 in contact with each other, show that the two lens system 

can be regarded as equivalent to a single lens of focal length f, 

where  

  
f

1
 = 

1f

1
 + 

2f

1
.   

 Also write the relation for the equivalent power of the lens 
combination.     

 

(b) Determine the position of the image formed by the lens 

combination given in the figure. 

  
 

OR 

 

(a) Explain, using a suitable diagram, how unpolarized light gets 

linearly polarized by scattering.    

 

(b) Describe briefly the variation of the intensity of transmitted light 

when a polaroid sheet kept between two crossed polaroids is 

rotated. Draw the graph depicting the variation of intensity with 

the angle of rotation. How many maxima and minima would be 

observed when  varies from 0 to  ? 
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26. (a) g§jon _| ì`m»`m H$s{OE {H$ O~ {H$gr g_mÝVa n{Å>H$m g§Ym[aÌ H$mo {H$gr dc òmoV 
(~¡Q>ar) go g§̀ mo{OV {H$`m OmVm h¡, Vmo dh g§Ym[aÌ {H$g àH$ma Amdo{eV hmo OmVm 
h¡ &   

(b) Ym[aVm ‘C’ Ho$ {H$gr g_mÝVa n{Å>H$m g§Ym[aÌ H$mo {H$gr ~¡Q>ar Ûmam ‘V’ dmoëQ> VH$ 
Amdo{eV {H$`m J`m h¡ & Hw$N> g_` níMmV² ~¡Q>ar H$mo hQ>m {b`m OmVm h¡ Am¡a 
n{Å>H$mAm| Ho$ ~rM H$s Xÿar XþJwZr H$a Xr OmVr h¡ & A~ BZ n{Å>H$mAm| Ho$ ~rM Ho$ 
[aº$ ñWmZ _| namd¡ÚwVm§H$ 1 < k < 2 H$m H$moB© JwQ>H$m aI {X`m OmVm h¡ & BgH$m 
{ZåZ{b{IV na Š`m à^md hmoJm ?  

(i) g§Ym[aÌ H$s n{Å>H$mAm| Ho$ ~rM {dÚwV²-joÌ &  
(ii) g§Ym[aÌ _| g§{MV D$Om© &  
àË`oH$ àH$aU _| AnZo CÎma H$s nwpîQ> H$s{OE &  

(c) AmaoI _| {dÚwV² {d^d H$mo Xÿar ‘x’ Ho$ \$bZ Ho$ ê$n _| Xem©̀ m J`m h¡ & {dÚwV²-joÌ 
E H$mo x Ho$ \$bZ Ho$ ê$n _| Xem©Zo Ho$ {bE J«m\$ It{ME & 5 

     
AWdm 

(a) EH$g_mZ {dÚwV²-joÌ _| pñWV {H$gr {dÚwV² {ÛY«wd H$s pñW{VO D$Om© Ho$ {bE ì`§OH$ 
ì ẁËnÞ H$s{OE & ñWm`r Am¡a AñWm`r g§VwbZ Ho$ {bE à{V~ÝYm| H$s ì`m»`m 
H$s{OE &   

(b) Š`m `h Amdí`H$ h¡ {H$ {Og {~ÝXþ na {dÚwV²-joÌ eyÝ` h¡ dhm± pñWa d¡ÚwV {d^d 
^r eyÝ` hmo ? AnZo CÎma Ho$ g_W©Z _| CXmhaU Xr{OE &    5    

(a) When a parallel plate capacitor is connected across a dc battery, 

explain briefly how the capacitor gets charged. 

(b) A parallel plate capacitor of capacitance ‘C’ is charged to ‘V’ volt by 

a  battery. After some time the battery is disconnected and the 

distance between the plates is doubled. Now a slab of dielectric 

constant 1 < k < 2 is introduced to fill the space between the plates. 

How will the following be affected ?  

 (i) The electric field between the plates of the capacitor.  

 (ii) The energy stored in the capacitor.  

 Justify your answer in each case.   
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(c) The electric potential as a function of distance ‘x’ is shown in the 

figure. Draw a graph of the electric field E as a function of x.  

    

OR 

(a) Derive an expression for the potential energy of an electric dipole 

in a uniform electric field. Explain conditions for stable and 

unstable equilibrium.   

(b) Is the electrostatic potential necessarily zero at a point where the 

electric field is zero ? Give an example to support your answer.  

 

27. (a) {H$gr loUr LCR AZwZmX n[anW _| ‘AZwZmX H$s VrúUVm’ go Amn Š`m g_PVo h¢ ? 
n[anW Ho$ JwUVm H$maH$ ‘Q’ go `h {H$g àH$ma g§~§{YV h¡ ? AmaoI _| {XE JE J«m\$m| 
H$m Cn`moJ H$aHo$ BÝh| à^m{dV H$aZo dmbo H$maH$m| H$s ì`m»`m H$s{OE & {H$g J«m\$ 
Ho$ {bE à{VamoY (R) H$m _mZ Ý`yZV_ h¡ ?   

  
(b) {H$gr ac òmoV go 2 F H$m g§Ym[aÌ, 100  H$m à{VamoYH$ VWm 8 H H$m àoaH$ 

loUr _| g§̀ mo{OV h¢ & ac òmoV H$s dh Amd¥{Îm kmV H$s{OE {OgHo$ {bE n[anW _| 
àdm{hV Ymam A{YH$V_ hmoVr h¡ &  

 `{X òmoV Ho$ {d.dm. ~b (emf) H$m {eIa _mZ 200 V h¡, Vmo AZwZmX H$s pñW{V _| 
(i) A{YH$V_ Ymam, VWm (ii) n[anW H$m àoa{UH$ VWm Ym[aVm à{VKmV n[aH${bV  
H$s{OE &  5 

AWdm 
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(a) {H$gr ac O{ZÌ H$m ì`dñWm AmaoI It{ME & BgH$s {H«$`m{d{Y H$s ì`m»`m H$s{OE 
VWm Mwå~H$s` joÌ B, Hw$ÊS>br _| \o$am| H$s g§»`m N, Hw$ÊS>br Ho$ joÌ\$b A Am¡a 

CgHo$ KyU©Z H$s H$moUr` Amd¥{Îm  Ho$ nXm| _| {d.dm. ~b (emf) Ho$ VmËj{UH$ _mZ 
Ho$ {bE ì`§OH$ àmßV H$s{OE & `h Xem©BE {H$ Mwå~H$s` joÌ _| KyU©Z H$aVo Vma Ho$ 
nme _| àË`mdVu {d.dm. ~b (emf) {H$g àH$ma CËnÞ hmoVm h¡ &    

(b) 3·0  10–2 T Ho$ EH$g_mZ j¡{VO Mwå~H$s` joÌ _| 10 cm {ÌÁ`m Am¡a 20 \o$am| 
H$s H$moB© d¥ÎmmH$ma Hw$ÊS>br 50 rad s–1 H$s H$moUr` Mmb go AnZo D$Üdm©Ya ì`mg 
Ho$ n[aV: KyU©Z H$a ahr h¡ &  
(i) Hw$ÊS>br _| ào[aV A{YH$V_ Am¡a Am¡gV {d.dm. ~b (emf) n[aH${bV 

H$s{OE &   
(ii) `{X Hw$ÊS>br 10  à{VamoY H$m ~ÝX nme ~ZmVr h¡ Vmo Hw$ÊS>br _| 

A{YH$V_ Ymam  Am¡a Oyb VmnZ Ho$ H$maU Am¡gV e{º$ j` n[aH${bV 
H$s{OE &    5  

(a) What do you understand by ‘sharpness of resonance’ for a series 

LCR resonant circuit ? How is it related with the quality factor ‘Q’ 

of the circuit ? Using the graphs given in the diagram, explain the 

factors which affect it. For which graph is the resistance (R) 

minimum ?  

   
(b) A 2 F capacitor,  100  resistor and 8 H inductor are connected in 

series with an ac source. Find the frequency of the ac source for 

which the current drawn in the circuit is maximum. 

 If the peak value of emf of the source is 200 V, calculate the  

(i) maximum current, and (ii) inductive and capacitive reactance of 

the circuit at resonance.     

OR 
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(a) Draw a schematic diagram of an ac generator. Explain its working 

and obtain the expression for the instantaneous value of the emf in 

terms of the magnetic field B, number of turns N of the coil of area 

A rotating with angular frequency . Show how an alternating emf 

is generated by a loop of wire rotating in a magnetic field.   

(b) A circular coil of radius 10 cm and 20 turns is rotated about its  

vertical diameter with angular speed of 50 rad s–1 in a uniform 

horizontal magnetic field of 3·0  10–2 T.  

 (i) Calculate the maximum and average emf induced in the coil.  

 (ii) If the coil forms a closed loop of resistance 10 , calculate 

the maximum current in the coil and the average power loss 

due to Joule heating.  

 

 


