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: 

 

(i) 12

(ii)  

(iii) 1 3 2

(iv) 4 11 3  

(v) 12 5

(vi) 

(vii)  

 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 

  H$m Ðì`_mZ (me) = 9.1  10 31 kg 

 Ý ỳQ́>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 (per gram mole) 

 ~moëQ²>µO_mZ {Z`Vm§H$ = 1.38  10 23 JK 1 
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General Instructions : 

Read the following instructions very carefully and strictly follow them : 

(i) This question paper contains 12 questions. All questions are compulsory.  

(ii) This question paper is divided into three sections  Section A, B, and C. 

(iii) Section A  Questions no. 1 to 3 are of 2 marks each. 

(iv) Section B  Questions no. 4 to 11 are of 3 marks each. 

(v) Section C  Question no. 12 is a Case Study-Based Question of 5 marks. 

(vi) There is no overall choice in the question paper. However, internal choice has 
been provided is some of the questions. Attempt any one of the alternatives in 
such questions.  

(vii) Use of log tables is permitted, if necessary, but use of calculator is not 
permitted.  

 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 

 6.023  1023 per gram mole 

 Boltzmann constant = 1.38  10 23 JK 1  
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IÊS> H$

1. {H$gr R>mog _| D$Om© ~¡ÊS> AÝVamb H$m  AW© h¡ ? {H$gr MmbH$, {dÚwVamoYr Am¡a 

AY©MmbH$ Ho$ {bE D$Om© ~¡ÊS> AmaoI It{ME & 2 

2. (H$) Ñí` joÌ _| pñWV hmBS>́moOZ na_mUw H$s ñno Q´>_r loUr H$m Zm_ {b{IE & Bg loUr 

H$s A{YH$V_ Am¡a {ZåZV_ Va§JX¡¿`m] H$m AZwnmV kmV H$s{OE &   2 

AWdm 

 (I) ? {H$gr àmoQ>m°Z Am¡a -H$U H$mo g_mZ {d^dmÝVa go Ëd[aV {H$`m 

J`m h¡ & àmoQ>m°Z Am¡a -H$U go g§~Õ Xo ~m°½br Va§JX¡¿`m] H$m AZwnmV kmV H$s{OE & 2  

3. Cg ẁ{º$ H$m Zm_ {b{IE Omo {dÚwV D$Om© H$mo àH$me D$Om© _| n[ad{V©V H$aVr h¡ & Bg ẁ{º$ 

Ho$ VrZ bm^ {b{IE &   2 

IÊS> I 

4. (H$) Zm{^H$s` {dIÊS>Z Am¡a Zm{^H$s` g§b`Z Ho$ ~rM {d ôXZ H$s{OE &  

 (I) S>çyQ>r[a`_ H$m g§b`Z ZrMo Xr J`r A{^{H«$`m Ho$ ê$n _| hmoVm h¡ :  

   MeV27·3nHeHH 1
0

3
2

2
1

2
1  

100 g S>çyQ>r[a`_ Ho$ g§b`Z Ûmam {H$gr 500 W Ho$ {dÚwV ~ë~ H$mo {H$VZo g_` 

VH$ Obm`m Om gH$Vm h¡ ?  3 

5. {ZåZ{b{IV Ho$ H$maU g{hV CÎma Xr{OE :  3 1=3 

 (H$) {H$gr p-n g§{Y H$m à{VamoY AJ«{X{eH$ ~m`g _| H$_ Am¡a níM{X{eH$ ~m`g _| 

A{YH$ hmoVm h¡ &    

 (I)  ~ZmZo Ho$ {bE Z¡O AY©MmbH$m| H$m _mXZ EH$ A{Zdm ©̀Vm  

h¡ &  

 (J) \$moQ>moS>m`moS>m| H$mo níM{X{eH$ ~m`g _| àMm{bV {H$`m OmVm h¡ &   
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SECTION A 

1. What is meant by energy band gap in a solid ? Draw the energy band 
diagrams for a conductor, an insulator and a semiconductor. 2 

2. (a) Name the spectral series for a hydrogen atom which lies in the 

visible region. Find the ratio of the maximum to the minimum 

wavelengths of this series.  2 
OR 

 (b) What are matter waves ? A proton and an alpha particle are 

accelerated through the same potential difference. Find the ratio of 

the de Broglie wavelength associated with the proton to that with 

the alpha particle.    2 

3. Name the device which converts electrical energy into light energy. Write 

three advantages of the device.  2 

SECTION B 

4. (a) Differentiate between nuclear fission and nuclear fusion.  

 (b) Deuterium undergoes fusion as per the reaction :  

  MeV27·3nHeHH 1
0

3
2

2
1

2
1

 

  Find the duration for which an electric bulb of 500 W can be kept 
glowing by the fusion of 100 g of deuterium.    3 

5. Answer the following, giving reason :  3 1=3 

(a) The resistance of a p-n junction is low when it is forward biased 

and is high when it is reversed biased.   

(b) Doping of intrinsic semiconductors is a necessity for making 

electronic devices.  

(c) Photodiodes are operated in reverse bias.   
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6. (H$) {H$gr JmBJa-_mg©S>oZ à`moJ _|, 2·56  10 12 J D$Om© Ho$ {H$gr -H$U Ho$ {bE 

CnJ_Z H$s g_rnñW Xÿar n[aH${bV H$s{OE & `h _m{ZE {H$ H$U gå_wI pñW{V _| 

JmoëS> Zm{^H$ (Z = 79) H$s Amoa CnJ_Z H$aVm h¡ &  

 (I) `{X Cn ẁ©º$ à`moJ H$mo g_mZ D$Om© Ho$ àmoQ>m°Z Ûmam XmohamE±, Vmo CnJ_Z H$s g_rnñW 

Xÿar H$m _mZ m ?  3  

7. §̀J Ho$ {Û{Par à`moJ _| nX} na M_H$sbr Am¡a H$mbr {\«$ÝOm| Ho$ ~ZZo H$s g§jon _| ì`m»`m 

H$s{OE & Bg àH$ma {\«$ÝO  Ho$ {bE ì §̀OH$ ì ẁËnÞ H$s{OE &  3 

8. (H$) (i) {H$gr IJmobr` XÿaXe©H$ Ûmam AZÝV na à{V{~å~ ~ZZm Xem©Zo Ho$ {bE 

Zm_m§{H$V {H$aU AmaoI It{ME &   

(ii) H$moB© XÿaXe©H$ Ho$ A{^Ñí`H$ H$s \$moH$g Xÿar 150 cm Am¡a Zo{ÌH$m H$s 

\$moH$g Xÿar 6·0 cm h¡ & `{X ApÝV_ à{V{~å~ AZÝV na ~ZVm h¡, Vmo 

n[aH${bV H$s{OE :    

 (I) Bg g_m`moOZ _| Z{bH$m H$s bå~mB©, Am¡a  

 (II) CËnÞ AmdY©Z & 3 

AWdm 

 (I) (i) {H$gr g§`wº$ gyú_Xeu Ûmam ñnîQ> Xe©Z H$s AënV_ Xÿar na à{V{~å~ ~ZZm 

Xem©Zo Ho$ {bE Zm_m§{H$V {H$aU AmaoI It{ME &  

 (ii) H$moB© bKw {~å~ 4·0 cm \$moH$g Xÿar Ho$ {H$gr AmdY©H$ b|g go 3·0 cm Xÿar 

na pñWV h¡ & kmV H$s{OE : 

 (I) ~ZZo dmbo à{V{~å~ H$s pñW{V, Am¡a  

 (II) CËnÞ a¡{IH$ AmdY©Z &  3 

9. (H$) AmB§ñQ>mBZ Ho$ àH$me-{dÚwV g_rH$aU H$m Cn`moJ H$aHo$ Amd¥{Îm (v) Ho$ Amn{VV 

(Ek) Ho$ {dMaU 

H$m {MÌU H$s{OE &    
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6. (a) In Geiger-Marsden experiment, calculate the distance of closest 

approach for an alpha particle with energy 2·56  10 12 J. Consider 

that the particle approaches gold nucleus (Z = 79) in head-on 

position. 

 (b) If the above experiment is repeated with a proton of the same 

energy, then what will be the value of the distance of closest 

approach ?    3 

7. Briefly explain how bright and dark fringes are formed on the screen in 

fringe width.   3 

8. (a) (i) Draw a labelled ray diagram showing the formation of the 
image at infinity by an astronomical telescope.  

  (ii) A telescope consists of an objective of focal length 150 cm 
and an eyepiece of focal length 6·0 cm. If the final image is 
formed at infinity, then calculate :  

   (I) the length of the tube in this adjustment, and  

   (II) the magnification produced.  3 

OR 

 (b) (i) Draw a labelled ray diagram showing the formation of the 
image at least distance of distinct vision by a compound 
microscope. 

(ii) A small object is placed at a distance of 3·0 cm from a 
magnifier of focal length 4·0 cm. Find : 

 (I) the position of the image formed, and  

 (II) the linear magnification produced.  3 

9. (a) Use Einstein  photoelectric equation to depict the variation of the 
maximum kinetic energy (Ek) of electrons emitted, with the 
frequency (v) of the incident radiation.  
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(I) {H$gr àH$me-gwJ«mhr n¥îR> H$mo g_mZ Vrd«Vm Ho$ (i) nrbo àH$me nwÝO, Am¡a (ii) bmb 
àH$me nwÝO Ûmam àXrßV {H$`m J`m h¡ &  

 {H$g àH$aU _|  

(I) \  Ek A{YH$ hmoJr ?   

(II) ?  

àË òH$ àH$aU _| AnZo CÎma H$s nw{îQ> H$s{OE &   3 

10. AmaoI _| Xem©E AZwgma H$moB© àH$me {H$aU {H$gr {àµÁ_ na 45  Ho$ H$moU na AmnVZ H$aVr 

h¡ Am¡a {àµÁ_ _| g_{_VV: J_Z H$aVr h¡ & n[aH${bV H$s{OE : 3  

 
 

(H$) AënV_ {dMbZ H$moU,  

(I) {àµÁ_ Ho$ nXmW© H$m AndV©Zm§H$, Am¡a  

(J) {~ÝXþ P na AndV©Z H$moU &   

11. (H$) CZ {dÚwV-Mwå~H$s` Va§Jm| H$mo nhMm{ZE :  

  (i) {OZH$m Cn`moJ aoS>ma àUmbr _| {H$`m OmVm h¡ &    

  (ii) Omo \$moQ>moJ«m{\$H$ ßboQ>m| H$mo à^m{dV H$aVo h¢ &  

  (iii) eë`{H«$`m _| {H$`m OmVm h¡ &  

  BZH$m Amd¥{Îm n[aga {b{IE & 3 

 AWdm 

(I) H$moB© g_Vb Va§JmJ« {dab _mÜ`_ go gKZ _mÜ`_ _| g§MaU H$a ahm h¡ & hmBJoÝg 

{gÕm§V H$m Cn`moJ H$aHo$ And{V©V Va§JmJ« Xem©BE Am¡a ñZob Ho$ {Z`_ H$m gË`mnZ 

H$s{OE &   3 
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(b) A photosensitive surface is illuminated with a beam of (i) yellow 
light, and (ii) red light, both of the same intensity.  

  In which case will  

  (I) photoelectrons have more Ek ?  

  (II) more numbers of electrons be emitted ?  

  Justify your answer in each case.   3 

10. A ray of light is incident on a prism at an angle of 45  and passes 

symmetrically as shown in the figure. Calculate : 3  

 

(a) the angle of minimum deviation,  

(b) the refractive index of the material of the prism, and  

(c) the angle of refraction at the point P. 

11. (a) Identify electromagnetic waves which : 

  (i) are used in radar system.  

  (ii) affect a photographic plate.  

  (iii) are used in surgery. 

  Write their frequency range. 3 

 OR 

 (b) A plane wavefront is propagating from a rarer into a denser 

medium. Use Huygens principle to show the refracted wavefront 

and verify  3 



 

 .55/4/1 10 

IÊS> J 

12. AndV©Zm§H$ n1 Am¡a n2 Ho$ Xmo nmaXeu _mÜ`_ {H$gr Jmobr` nmaXeu n¥îR> Ûmam n¥W{H$V  

h¢ & àH$me {H$aU| Bg n¥îR> na AmnVZ H$aHo$ Xÿgar Amoa Ho$ _mÜ`_ _| And{V©V hmo OmVr  

h¢ & AndV©Z Ho$ {Z`_ Jmobr` n¥îR> Ho$ àË`oH$ {~ÝXþ na d¡Y h¢ & H$moB© b|g Xmo n¥îR>m| go {Kam 

H$moB© àH$m{eH$ nmaXeu _mÜ`_ hmoVm h¡ {OgH$m H$_-go-H$_ EH$ n¥ð> Jmobr` hmoZm Mm{hE & 

{H$gr b|g H$s \$moH$g Xÿar H$m {ZYm©aU XmoZm| n¥îR>m| H$s dH«$Vm {ÌÁ`m, R1 Am¡a R2 VWm b|g 

Ho$ à{Vdoer _mÜ`_ Ho$ gmnoj _mÜ`_ H$m AndV©Zm§H$ (n) Ûmam hmoVm h¡ &  R1 Am¡a R2 Ho$ 

_mZm| Ûmam hr `h {ZYm©[aV hmoVm h¡ {H$ H$moB© b|g A{^gmar b|g H$s ^m±{V ì`dhma H$aoJm 

AWdm Angmar b|g H$s ^m±{V ì`dhma H$aoJm & {H$gr b|g H$s Amn{VV àH$me nwÝO H$mo 

A{^g[aV H$aZo AWdm Ang[aV H$aZo H$s `mo½`Vm Cg b|g H$s j_Vm H$mo n[a^m{fV H$aVr 

h¡ &     

 (H$) H$moB© {~å~ AmaoI _| Xem©E AZwgma {~ÝXþ B na aIm J`m h¡ & {~å~ Xÿar (u) Am¡a 

à{V{~å~ Xÿar (v) Ho$ ~rM H$m¡Z-gm g§~§Y ghr h¡ ?    

 
 

(i) 
R
1

n

nn

u
11

1

12
v

 

(ii) 
R
1

n

nn11

2

21
uv

 

(iii) 
R

)nn(nn 1212
uv

 

(iv) 
R

)nn(nn 2121
uv
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SECTION C 

12. Two transparent media of refractive indices n1 and n2 are separated by a 

spherical transparent surface. The rays of light incident on the surface 

get refracted into the medium on the other side. The laws of refraction 

are valid at each point of the spherical surface. A lens is a transparent 

optical medium bounded by two surfaces, at least one of which should be 

spherical. The focal length of a lens is determined by the radii of 

curvature (R1 and R2) of its two surfaces and the refractive index (n) of 

the medium of the lens with respect to the surrounding medium. 

Depending on R1 and R2, a lens behaves as a diverging or a converging 

lens. The ability of a lens to diverge or converge a beam of light incident 

on it defines its power.         

(a) An object is placed at the point B as shown in the figure. The object 

distance (u) and the image distance (v) are related as    

 
 

(i) 
R
1

n

nn

u
11

1

12
v

 

(ii) 
R
1

n

nn11

2

21
uv

 

(iii) 
R

)nn(nn 1212
uv

 

(iv) 
R
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 (I) H$moB© {~ÝXþ{H$V {~å~ dm ẁ _| dH«$Vm {ÌÁ`m R Ho$ {H$gr CÎmb Jmobr` AndVu n¥îR> 

Ho$ gm_Zo Xÿar R  na pñWV h¡ & `{X n¥îR> Ho$ Xÿgar Amoa H$m _mÜ`_ H$m±M h¡, Vmo 

~ZZo dmbm à{V{~å~ :    

(i) dmñV{dH$ h¡ Am¡a H$m±M _| ~ZVm h¡ & 

(ii) dmñV{dH$ h¡ Am¡a dm ẁ _| ~ZVm h¡ &  

(iii) Am^mgr h¡ Am¡a H$m±M _| ~ZVm h¡ &  

(iv) Am^mgr h¡ Am¡a dm ẁ _| ~ZVm h¡ & 

 

 (J) H$moB© {~å~ {H$gr g_moÎmb b|g Ho$ gm_Zo 2F Xÿar na pñWV h¡ & ~ZZo dmbm 

à{V{~å~ h¡ :    

(i) dmñV{dH$ Am¡a gmBµO _| {~å~ Ho$ ~am~a & 

(ii) Am^mgr Am¡a gmBµO _| {~å~ Ho$ ~am~a & 

(iii) dmñV{dH$ Am¡a  & 

(iv) Am^mgr Am¡a gmBµO _| {~å~ go N>moQ>m & $ 

 

 (K) 10 cm \$moH$g Xÿar H$m H$moB© nVbm A{^gmar b|g Am¡a 20 cm \$moH$g Xÿar H$m H$moB© 

nVbm Angmar b|g EH$-Xÿgao Ho$ gånH©$ _| g_mj aIo h¢ & Bg g§`moOZ H$s j_Vm 

h¡ :  

(i)  5 D    

(ii) + 5 D   

(iii) + 15 D   

(iv)  15 D  
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(b) 

spherical refracting surface of radius of curvature R. If the medium 

on the other side of the surface is glass, then the image is :   

(i) real and formed in glass.    

(ii) real and formed in air.   

(iii) virtual and formed in glass. 

(iv) virtual and formed in air.   

(c) An object is kept at 2F in front of an equiconvex lens. The image 

formed is :   

(i) real and of the size of the object.    

(ii) virtual and of the size of the object.  

(iii) real and enlarged.   

(iv) virtual and diminished.  

(d) A thin converging lens of focal length 10 cm and a thin diverging 

lens of focal length 20 cm are placed coaxially in contact. The 

power of the combination is :       

(i)  5 D    

(ii) + 5 D   

(iii) + 15 D   

(iv)  15 D  
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 (L>) \$moH$g Xÿar f  Ho$ {H$gr g_mdVb b|g H$mo, AmaoI _| Xem©E AZwgma, {~ÝXþ{H$V aoIm 

Ho$ AZw{Xe Xmo gd©g_ ^mJm| _| H$mQ>m J`m h¡ & BZ_| àË òH$ ^mJ H$s \$moH$g Xÿar 

hmoJr :     

 

 
 

(i) 
4
f

    

(ii) 
2
f

 

(iii) f 

(iv) 2f   5 1=5 
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(e) An equiconcave f

along the dotted line as shown in the figure. The focal length of 

each part will be :    

  

 
 

(i) 
4
f

 

(ii) 
2
f

 

(iii) f 

(iv) 2f   5 1=5  
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