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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 

  (me) = 9.1  10 31 kg 

 Ý ỳQ>́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$gr p-n g§{Y S>m`moS> _| AJ«{X{eH$ ~m`g, níM{X{eH$ ~m`g go {H$g àH$ma 
{^Þ hmoVm h¡ ? >Eogr {H$gr EH$-EH$ `w{º$ H$m Zm_ ~VmBE Omo AJ«{X{eH$ Am¡a 
níM{X{eH$ ~m`g Ho$ A§VJ©V H$m ©̀ H$aVr h¡ & 2 

2. (H$) CnJ_Z H$s g_rnñW Xÿar  Am¡a g§KÅ> àmMb  H$s n[a^mfm {b{IE &    2 

AWdm 

 (I) àH$me-{dÚwV à^md Ho$ {H$Ýht Xmo bjUm| H$s g§{já ì`m»`m H$s{OE &   2 

3. {H$gr Z¡O AY©MmbH$ go (H$) n-àH$ma H$m AY©MmbH$, Am¡a (I) p-àH$ma H$m 
AY©MmbH$ {H$g àH$ma àmßV {H$`m OmVm h¡ ? BZ àH$mam| Ho$ àË òH$ AY©MmbH$ _| 
~hþg§»`H$ Amdoe dmhH$m| H$m Zm_ {b{IE &    2 

IÊS> I 

4. \
aoImE± hmoVr h¢ & ì`m»`m H$s{OE & {dÚwV-

H$m Zm_ {b{IE & CZ eVm] H$m CëboI H$s{OE {OZHo$ AYrZ Bg 
 aoIm H$s Va§JX¡¿`© (H$) A{YH$V_, Am¡a (I) {ZåZV_ hmoJr &  3 

5. 
H$s{OE & gm¡a gobm| Ho$ Xmo Cn`moJ {b{IE &   3 

6. (H$) hmBS´>moOZ na_mUw Ho$ {bE ~moa Ho$ {ÛVr` A{^J¥hrV H$m CëboI H$s{OE &  

 (I) {H$gr hmBS>́moOZ na_mUw H$s {ZåZV_ D$Om© AdñWm 13·6 eV h¡ & 
{ZåZV_ AdñWm Am¡a {ÛVr` CÎmo{OV AdñWm _| BgH$s J{VO D$Om© Am¡a 
pñW{VO D$Om© kmV H$s{OE & 3 

7. H$moB© àH$me {H$aU {H$gr g_~mhþ {Ì^wOmH$ma {àµÁ_ go JwOaVr h¡ Am¡a 30  Ho$ 
H$moU na Ý ỳZV_ {dMbZ H$aVr h¡ & n[aH${bV H$s{OE : 
(H$) {àµÁ_ Ho$ nXmW© H$m AndV©Zm§H$ &  
(I) dh H$moU {Og na {H$aU {àµÁ_ na AmnVZ H$aVr h¡ & $  3 
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SECTION A 

1. How is the forward biasing different from the reverse biasing 
in a p-n junction diode ? Name one device each which works 
under forward and reverse biasing.  2 

2. (a) Define the terms distance of closest approach  and 
impact parameter    2 

OR 

 (b) Explain briefly any two features of photoelectric effect.    2 

3. How are (a) n-type semiconductor, and (b) p-type 
semiconductor obtained from an intrinsic semiconductor ? 
Name the majority charge carriers in each of the 
semiconductors.   2 

SECTION B 

4. A hydrogen atom has only one electron yet its spectrum has 
many lines. Explain. Name the spectral series which lies in the 
visible region of electromagnetic spectrum. Mention the 
conditions under which the spectral line in this series will have 
(a) maximum, and (b) minimum wavelengths.   3 

5. Briefly explain the generation and the separation of electrons 
and holes in a solar cell. Write two uses of solar cells. 3 

6. (a) .  

 (b) The ground state energy of a hydrogen atom is 13·6 eV. 
Find its kinetic energy and potential energy in the 
ground and the second excited states.   3 

7. A ray of light passes through an equilateral triangular prism 
and suffers minimum deviation of 30 . Calculate : 

(a) the refractive index of the material of the prism.    

(b) the angle at which the ray is incident on the prism.  3 
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8. (H$) (i) Xmo ñdV§Ì EH$dUu àH$me òmoV H$bmg§~Õ òmoVm| H$m {Z_m©U Zht H$a 
gH$Vo h¢ & ì`m»`m H$s{OE & 

  (ii) Xmo Va§J| {OÝh|  
  y1 = a1 cos t, Am¡a 

  y2 = a2 cos t 

  Ûmam {Zê${nV {H$`m J`m h¡ `§J Ho$ {Û{Par à`moJ _| ì`{VH$aU n¡Q>Z© 

AZwnmV 25 : 9 h¡, Vmo àH$me òmoVm| go {ZH$bZo dmbr àH$me Va§Jm| 
H$s Vrd«VmAm| H$m AZwnmV n[aH${bV H$s{OE & 3

AWdm 

(I) (i) VmËn ©̀ h¡ ? nyU© AmÝV[aH$ 
namdV©Z Ho$ {bE Xmo Amdí`H$ eV] {b{IE & 

(ii) Cg _mÜ`_ _| àH$me H$s Mmb n[aH${bV H$s{OE {OgHo$ {bE dm ẁ 

Ho$ gmnoj H«$m§{VH$ H$moU H$m _mZ 45  h¡ & 3 

9. {H$gr àH$me-gwJ«mhr n¥îR> na 500 nm Va§JX¡¿`© H$m H$moB© àH$me nwÝO AmnVZ H$a 
ahm h¡ & `{X Bg n¥îR> H$m Xohbr Va§JX¡¿ ©̀ 663 nm h¡, Vmo n[aH${bV H$s{OE :   
(H$) n¥îR> H$m H$m ©̀\$bZ, Am¡a   
(I) àH$m{eH$-  (eV _|) &  3 

10. {ZåZ{b{IV H$m CÎma Xr{OE :    3 

(H$) H$moB© CÎmb b|g {H$gr {~å~ H$m dmñV{dH$ à{V{~å~ ~ZmVm h¡ & `{X Bg 
b|g Ho$ D$nar AmYo ^mJ H$mo H$mbo H$mJO go T>H$ {X`m OmE, Vmo à{V{~å~ 
{H$g àH$ma à^m{dV hmoJm ?   

(I) Am^mgr gỳ m}X` Am¡a dmñV{dH$ gỳ m}X` Ho$ g_`m| Ho$ ~rM bJ^J  
Xmo {_ZQ> H$m AÝVa hmoVm h¡ & ì`m»`m H$s{OE &$ 

(J) AmYw{ZH$ XÿaXe©H$m| _| A{^Ñí`H$ Ho$ {bE b|g Ho$ ñWmZ na AdVb Xn©U 
H$m Cn`moJ {H$`m OmVm h¡ & ? $ 
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8. (a) (i) Two independent monochromatic sources of light 
cannot constitute coherent sources. Explain. 

  (ii) Two waves represented by 

    y1 = a1 cos t, and 

    y2 = a2 cos t  

   produce an 
slit experiment. If the ratio of intensities at 
maximum and at minimum is 25 : 9, then calculate 
the ratio of intensities of light waves from the 
sources.  3 

OR 
(b) (i) What is meant by total internal reflection of light ? 

Write the two necessary conditions for total 
internal reflection to occur. 

(ii) Calculate the speed of light in a medium for which 
the critical angle with respect to air is 45 . 3 

9. A beam of light of wavelength 500 nm is incident on a 
photosensitive surface. If the threshold wavelength for the 
surface is 663 nm, then calculate : 

(a) the work function for the surface, and   

(b) the maximum kinetic energy (in  eV) of the 
photoelectrons. 3 

10. Answer the following :  3 

(a) A convex lens produces a real image of an object. If the 
upper half of the lens is covered with a black paper, then 
how will the image be affected ?     

(b) The time difference between the apparent sunrise and 
the actual sunrise is about 2 minutes. Explain.  

(c) Modern telescopes use a concave mirror rather than a 
lens for the objective. Why ?  
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11. (H$) (i) {ZåZ{b{IV {dÚwV-Mwå~H$s` {d{H$aUm| Ho$ Va§JX¡¿ ©̀ n[aga {b{IE :  

     Jm_m {H$aU§o, gyú_ Va§Jo§ Am¡a nam~¢JZr {H$aUo§  

  (ii) Cn`w©º$ àË òH$ {d{H$aU H$m EH$-EH$ Cn`moJ {b{IE & 3 

AWdm 

(I) (i) hmBJoÝg H$m {gÕm§V {b{IE & hmBJoÝg Zo níM {Xem _| {ÛVr`H$ 
Va§{JH$mAm| H$s AZwnpñW{V H$s ì`m»`m {H$g àH$ma H$s Wr ? 

 (ii) (I) {H$gr {~ÝXþ òmoV, Am¡a (II) {H$gr a¡{IH$ òmoV go àgO©Z H$aZo 
dmbo Va§JmJ« H$s AmH¥${V H¡$gr hmoVr h¡ ?    3 

 

IÊS> J 
 

12. O~ àH$me {H$gr g§H$sU© ÛmaH$ go JwµOaVm h¡ AWdm {H$gr A{V bKw {d_mAm| H$s 
{H$gr ~mYm na AmnVZ H$aVm h¡, Vmo `h N>m`m Ho$ joÌ H$s Amoa PwH$ OmVm h¡ & 
àH$me Va§Jm| H$m ÛmaH$ AWdm ~mYm Ho$ {H$Zmam| Am¡a erfm] Ho$ Mmam| Amoa PwH$Zm 
àH$me H$m {ddV©Z H$hbmVm h¡ & {ddV©Z Ho$ gwñnîQ> à^md Ho$ {bE ÛmaH$$AWdm 
~mYm H$m gmBµO Cn`moJ {H$E JE àH$me Ho$ Va§JX¡¿ ©̀ go VwbZr` hmoZm Mm{hE & 
`{X h_ {H$gr naXo H$mo {Par Ho$ gm_Zo aI X|

Am¡a BgHo$ XmoZm| Amoa Hw$N> EH$mÝVa H$mbo Am¡a M_H$sbo ~¡ÊS> àmßV hmoVo h¢ 
{OZH$s Vrd«Vm H«$_mJV KQ>Vr OmVr h¡ &     

 (H$)  H$s {H$gr {Par na Va§JX¡¿`©  H$m àH$me A{^bå~dV AmnVZ 
H$aVm h¡ & Bg {Par Ûmam àH$me Ho$ {ddV©Z H$m gwñnîQ> àojU {H$`m Om 
gHo$Jm O~ : 

(i) a = 5  (ii) a = 100  

(iii) a = 103  (iv) a = 105  
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11. (a) (i) Write the wavelength range of the following 
electromagnetic radiation :  

        Gamma-rays, Microwaves and Ultraviolet rays  

  (ii) Write one use each of the above mentioned 
radiation. 3 

OR 
(b) (i) State Huygens  principle. How did Huygens explain 

the absence of secondary wavelets in the backward 
direction ? 

(ii) What is the shape of a wavefront emanating from 
(I) a point source, and (II) a linear source ?  3 

SECTION C 
 

12. When light passes through a narrow aperture or falls on an 
obstacle of very small dimensions, it bends into the shadow 
region. The bending of light waves around the corners and 
edges of the obstacles as well as aperture is called diffraction of 
light. For prominent diffraction effect, the size of the aperture 
or obstacle must be comparable to the wavelength of the light 
used. If we place a screen in front of the slit, a broad central 
maxima and a few alternate dark and bright bands of 
successively decreasing intensities on either sides of central 
bright band are obtained on the screen.         

(a) Light of wavelength  falls normally on a slit of width a . 

The diffraction due to the slit will be most prominently 

observed when : 

(i) a = 5  (ii) a = 100  

(iii) a = 103  (iv) a = 105  
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 (I) O~ EH$dUu àH$me Ho$ ñWmZ na ídoV àH$me H$m Cn`moJ H$a|, Vmo      

(i) {ddV©Z n¡Q>Z© {dbwßV hmo OmEJm &  

(ii) {ddV©Z ~¡ÊS> d¥Îmr` hmo OmVm h¡ &   

(iii) Ho$ÝÐ na ídoV ~¡ÊS> ~ZVm h¡ Am¡a BgHo$ XmoZm| Amoa a§JrZ ~¡ÊS> ~ZVo h¢ & 

(iv) Ho$db Ho$ÝÐ na EH$ ídoV ~¡ÊS> ~ZVm h¡ & 

 (J) `{X {ddV©Z à`moJ _|, A{YH$ H$a X|, Vmo 
 :     

(i)  &  

(ii)  &   

(iii) g§H$sU© Am¡a M_H$sbm &   

(iv) g§H$sU© Am¡a Yw±Ybm &   $ 

 (K) `{X f \$moH$g Xÿar Ho$ {H$gr CÎmb b|g H$mo a H$s {H$gr {Par Ho$ 
~hþV {ZH$Q> aIH$a nX} H$mo b|g Ho$ \$moH$g na aI X|, Vmo {ddV©Z n¡Q>Z© Ho$ 

µO hmoJm :  

(i) 
a
f

    (ii) 
a
f2

   

(iii) 
a2

f
   (iv) 

a4
f

 

 (L>) 500 nm Va§JX¡¿ ©̀ H$m H$moB© g_mÝVa àH$me nwÝO {H$gr g§H$sU© {Par na 
AmnVZ H$a ahm h¡ &  1 m Xÿar na pñWV nX} na {ddV©Z n¡Q>Z© H$m àojU 
{H$`m J`m h¡ & àW_ {ZpåZîR> H$s nX} Ho$ Ho$ÝÐ go Xÿar 2·5 mm h¡ & {Par 

© h¡ : 

(i) 0·16 mm    (ii) 0·20 mm 

(iii) 0·40 mm (iv) 0·60 mm  5 1=5 
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 (b) When monochromatic light is replaced by white light, then :     
(i) the diffraction pattern disappears.    
(ii) the diffraction band becomes circular.    
(iii) a white band is formed at the centre and coloured 

bands are formed at both its sides. 
(iv) only a white band is formed at the centre.  

(c) If in a diffraction experiment, the width of the slit is 
slightly increased, then the central maximum of the 
diffraction pattern becomes :    
(i) broader and brighter.     
(ii) broader and fainter.   
(iii) narrow and brighter.    
(iv) narrow and fainter.   

(d) f

the slit  and the screen is kept at the focus of 

the lens, the size of the central maximum in the 

diffraction pattern will be :        

(i) 
a
f

    (ii) 
a
f2

   

(iii) 
a2

f
   (iv) 

a4
f

  

(e) A parallel beam of light of wavelength 500 nm falls on a 
narrow slit. The diffraction pattern is observed on a 
screen 1 m away. The first minimum is at a distance of 
2·5 mm from the centre of the screen. The width of the 
slit is :  

(i) 0·16 mm    (ii) 0·20 mm 

(iii) 0·40 mm (iv) 0·60 mm  5 1=5  

https://www.collegebatch.com/exams?utm_source=pdf



