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narjmWu àíZ-nÌ H$moS> >H$mo CÎma-nwpñVH$m Ho$ 
_wI-n¥ð >na Adí` {bIo§ & 
Candidates must write the Q.P. Code 
on the title page of the answer-book. 
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^m¡{VH$ {dkmZ (g¡ÕmpÝVH$)   
PHYSICS (Theory)   

: 3 : 70 
Time allowed : 3 hours Maximum Marks : 70 

ZmoQ> / NOTE : 
(i) H¥$n`m Om±M H$a b| {H$ Bg àíZ-nÌ _o§ _w{ÐV n¥ð> 27 h¢ & 
 Please check that this question paper contains 27 printed pages. 

(ii) àíZ-nÌ _| Xm{hZo hmW H$s Amoa {XE JE àíZ-nÌ H$moS> H$mo narjmWu CÎma-nwpñVH$m Ho$ _wI-n¥ð> na 
{bI| & 

 Q.P. Code given on the right hand side of the question paper should be written 
on the title page of the answer-book by the candidate. 

(iii) H¥$n`m Om±M H$a b| {H$ Bg àíZ-nÌ _| >35 àíZ h¢ & 
 Please check that this question paper contains 35 questions. 

(iv) H¥$n`m àíZ H$m CÎma {bIZm ewê$ H$aZo go nhbo, CÎma-nwpñVH$m _| àíZ H$m H«$_m§H$ Adí` 
{bI| & 

 Please write down the serial number of the question in the 
answer-book before attempting it. 

(v) Bg  àíZ-nÌ  15 {_ZQ >H$m g_` {X`m J`m h¡ &  àíZ-
10.15 ~Oo {H$`m OmEJm & 10.15 ~Oo go 10.30 ~Oo VH$ N>mÌ Ho$db àíZ-
Ad{Y Ho$ Xm¡amZ do CÎma-nwpñVH$m na H$moB© CÎma Zht {bI|Jo & 

 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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: 

: 

(i) 35 

(ii)  

(iii) 1 18 (MCQ)

(iv) 19 25 (VSA)

(v) 26 30 (SA)

(vi) 31 33 (LA)

(vii) 34 35 

(viii) 2 2 
3 2 

(ix) 

:

 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 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 35 questions. All questions are compulsory.  

(ii) This question paper is divided into five Sections  A, B, C, D and E.  

(iii) In Section A  Questions no. 1 to 18 are Multiple Choice (MCQ) type 
questions, carrying 1 mark each.   

(iv) In Section B  Questions no. 19 to 25 are Very Short Answer (VSA) type 
questions, carrying 2 marks each.  

(v) In Section C  Questions no. 26 to 30 are Short Answer (SA) type questions, 
carrying 3 marks each. 

(vi) In Section D  Questions no. 31 to 33 are Long Answer (LA) type questions 
carrying 5 marks each.  

(vii) In Section E  Questions no. 34 and 35 are case-based questions carrying  
4 marks each.   

(viii) There is no overall choice. However, an internal choice has been provided in  
2 questions in Section B, 2 questions in Section C, 3 questions in Section D and 
2 questions in Section E. 

(ix) Use of calculators is not allowed.  

 Use the following values of physical constants, if required : 

 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. AmaoI _| Mma ẁ{º$`m| P, Q, R Am¡a S _| g_` (t) Ho$ gmW Ymam (I) Ho$ {dMaU H$mo Xem©`m 
J`m h¡ & BZ_| go dh ẁ{º$ H$m¡Z-gr h¡ {Oggo àË`mdVu Ymam àdm{hV hmo ahr h¡ ? 

 
(a) P    (b) Q $  (c) R $ $  (d) S 

2. aoS>ma àUm{b`m| _| Cn`moJ hmoZo dmbr {dÚwV-Mwå~H$s` Va§J| hmoVr h¢ :     
(a) Adaº$ Va§J|   (b) nam~¢JZr {H$aU|    
(c) gyú_ Va§J|  $  (d) X-{H$aU| 

3. §̀J Ho$ {H$gr {Û{Par à`moJ _| q\  h¡ & `{X g_ñV CnH$aU H$mo AndV©Zm§H$  Ho$ 
{H$gr Ðd _| Sw>~mo {X`m OmE, Vmo ZB© q\    

(a)  (b)  (c)  (d) 2  

4. 4·3 eV D$Om© Ho$ µ\$moQ>m°Z 2·3 eV H$m ©̀ \$bZ Ho$ {H$gr àH$me-gwJ«mhr n¥îR> na AmnVZ H$a 
aho h¢ & àH$me-  

(a) 2·0 eV (b) 2·3 eV 

(c) 4·3 eV (d) 6·6 eV 

5. Zm{^H$s` ~bm| Ho$ {bE {ZåZ{b{IV _| go H$m¡Z-gm H$WZ ghr  h¡ ?     
(a) ò ~b Hy$bm°_ ~bm| go A{YH$ à~b hmoVo h¢ &   
(b)  
(c) ò gX¡d AmH$f©H$ hmoVo h¢ &  
(d) Xmo  
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SECTION A 

1. The figure shows variation of current (I) with time (t) in four devices P, 
Q, R and S. The device in which an alternating current flows is : 

      
(a) P (b) Q (c) R (d) S 

2. The electromagnetic waves used in radar systems are : 

(a) Infrared waves (b) Ultraviolet rays 

(c) Microwaves (d) X-rays 

3. In a Young -slit experiment, the fringe width is found to be . If 
the entire apparatus is immersed in a liquid of refractive index , the 
new fringe width will be : 

(a)  (b)  (c)  (d) 2  

4. Photons of energy 4 3 eV are incident on a photosensitive surface of work 
function 2·3 eV. The stopping potential for photoelectrons is : 

(a) 2·0 eV (b) 2·3 eV 

(c) 4·3 eV (d) 6·6 eV 

5. Which of the following statements is not true for nuclear forces ?  
(a) They are stronger than Coulomb forces. 
(b) They have about the same magnitude for different pairs of nucleons. 
(c) They are always attractive.  
(d) They saturate as the separation between two nucleons increases. 
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6. H$moB© {~ÝXþ Amdoe q, Amdoe KZËd  Ho$ {H$gr AZÝV bå~o grYo Vma go Xÿar r na pñWV  
h¡ & Amdoe q Ûmam AZw^d {H$E OmZo dmbo pñWa-d¡ÚwV ~b H$m n[a_mU h¡ :  

(a) eyÝ` (b) 
r2

q

0
 

(c) 
r4

q

0
 (d) 

r
q

0
 

7.  Ho$ Mwå~H$s` AmKyU© Ho$ 
n[a_mU Am¡a H$moUr` g§doJ Ho$ n[a_mU H$m AZwnmV h¡ : 

(a) eyÝ` (b) 9·27  10 24 C/kg 

(c) 8·8  1010 C/kg (d) 6·6  10 12 C/kg 

8. {ZåZ{b{IV _| go {H$gH$s gwJ«m{hVm (Mwå~H$s` àd¥{Îm) H$m G$UmË_H$ _mZ h¡ ? 

(a) {ZH¡$b (b) Eobw{_{Z`_   

(c) boS>  (d) Am`aZ  

9. 7X  
21·00 u 
Vwë`m§H$ D$Om© Ho$ g_mZ h¡ ?  

(a) 3 u (b) 3·5 u (c) 7 u (d) 21 u 

10. n[anW _| Cn`moJ {H$E JE {H$gr p-n g§{Y S>m`moS> Ho$ {bE Xohbr dmoëQ>Vm 0·7 V h¡ & Bg 
n[anW _| ~m`gZ H$m àH$ma Am¡a àdm{hV Ymam h¡ : 

  

(a) AJ«{X{eH$ ~m`gZ, 0 A (b) níM{X{eH$ ~m`gZ, 0 A 

(c) AJ«{X{eH$ ~m`gZ, 5 mA (d) níM{X{eH$ ~m`gZ, 2 mA 
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6. A point charge q is kept at a distance r from an infinitely long straight 
wire with charge density . The magnitude of the electrostatic force 
experienced by charge q is : 

(a) Zero (b) 
r2

q

0
 

(c) 
r4

q

0
 (d) 

r
q

0
 

7. The ratio of the magnitude of magnetic moment to that of angular 
momentum, of an electron revolving around the nucleus in a hydrogen 
atom is :  

(a) Zero (b) 9·27  10 24 C/kg 

(c) 8·8  1010 C/kg (d) 6·6  10 12 C/kg 

8. Which one of the following has negative value of susceptibility ?  

(a) Nickel  (b) Aluminium   

(c) Lead   (d) Iron   

9. The difference in mass of 7X nucleus and total mass of its constituent 
nucleons is 21·00 u. The binding energy per nucleon for this nucleus is 
equal to the energy equivalent of : 

(a) 3 u (b) 3·5 u (c) 7 u (d) 21 u 

10. The threshold voltage for a p-n junction diode used in the circuit is 0·7 V. 
The type of biasing and current in the circuit are : 

   

(a) Forward biasing, 0 A (b) Reverse biasing, 0 A 

(c) Forward biasing, 5 mA (d) Reverse biasing, 2 mA 
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11. nme abc _| ào[aV Ymam H$s {Xem h¡ :  

  

(a) `{X I KQ>Vm h¡ V~ abc Ho$ AZw{Xe   

(b) `{X I  h¡ V~ acb Ho$ AZw{Xe 

(c) `{X I {Z`V h¡ V~ abc Ho$ AZw{Xe 

(d) `{X I  h¡ V~ abc Ho$ AZw{Xe 

12. à{VamoYH$ R Am¡a Ad`d X Ho$ loUr g§`moOZ na H$moB© ac dmoëQ>Vm v = v0 sin t AZwà ẁº$ 

H$s JB© h¡ & n[anW _| VmËj{UH$ Ymam I = I0 sin ( t + 
4

) h¡ & {ZåZ{b{IV _| go  

H$m¡Z-gm ghr h¡ ?    

(a) X H$moB© g§Ym[aÌ h¡ Am¡a XC = 2  R  

(b) X H$moB© àoaH$ h¡ Am¡a XL = R 

(c) X H$moB© àoaH$ h¡ Am¡a XL = 2  R  

(d) X H$moB© g§Ym[aÌ h¡ Am¡a XC = R  

13. H$moB© g_Vb Va§JmJ« dH«$Vm {ÌÁ`m R Ho$ {H$gr AdVb Xn©U na AmnVZ H$aVm h¡ & namd{V©V 
Va§JmJ« H$s {ÌÁ`m hmoJr : 

(a) 2R   (b) R (c) 
2
R  (d) 

4
R    

14. {H$gr àmoQ>m°Z Am¡a {H$gr Eoë\$m H$U H$s J{VO D$Om©E± g_mZ h¢ & àmoQ>m°Z go g§~Õ Xo ~«m°½br 
Va§JX¡Ü`© Am¡a Eoë\$m H$U go g§~Õ Xo ~«m°½br V§aJX¡Ü ©̀ H$m AZwnmV hmoJm : 

(a) 1 $   (b) 2 (c) 2 2  (d) 
2
1  

15. 
h¡ : 

(a)  3·4 eV  (b)  3·02 eV (c)  1·51 eV (d)  6·8 eV 
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11. The direction of induced current in the loop abc is : 

   
(a) along abc if I decreases  

(b) along acb if I increases 

(c) along abc if I is constant  

(d) along abc if I increases  

12. An ac voltage v = v0 sin t is applied to a series combination of a resistor  

R and an element X. The instantaneous current in the circuit is  

I = I0 sin ( t + 
4

). Then which of the following is correct ?  

(a) X is a capacitor and XC = 2  R  

(b) X is an inductor and XL = R 

(c) X is an inductor and XL = 2  R  

(d) X is a capacitor and XC = R 

13. A plane wavefront is incident on a concave mirror of radius of curvature 

R. The radius of the refracted wavefront will be : 

(a) 2R   (b) R (c) 
2
R  (d) 

4
R    

14. A proton and an alpha particle have the same kinetic energy. The ratio of 

de Broglie wavelengths associated with the proton to that with the alpha 

particle is : 

(a) 1   (b) 2 (c) 2 2  (d) 
2
1  

15. The potential energy of an electron in the second excited state in 

hydrogen atom is : 

(a)  3·4 eV  (b)  3·02 eV (c)  1·51 eV (d)  6·8 eV  
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16 18 (A) (R)  
(A) (R) 

(a), (b), (c) (d) 
(a) A{^H$WZ (A) Am¡a H$maU (R) XmoZm| ghr h¢ Am¡a H$maU (R), A{^H$WZ (A) H$s 

ghr ì¶m»¶m H$aVm h¡ & 
(b) A{^H$WZ (A) Am¡a H$maU (R) XmoZm| ghr h¢, naÝVw H$maU (R), A{^H$WZ (A) H$s 

ghr ì¶m»¶m  H$aVm h¡ & 
(c) A{^H$WZ (A) ghr h¡, naÝVw H$maU (R) µJbV h¡ & 
(d) A{^H$WZ (A) µJbV h¡ Am¡a H$maU (R) ^r µJbV h¡ & 

16. (A) : {H$gr Mwå~H$s` joÌ _| pñWV bå~mB© L Ho$ Vma go ~Zr H$moB© Ymamdmhr 
dJm©H$ma Hw$ÊS>br, g_mZ Vma go ~Zr d¥ÎmmH$ma nme {Ogo Cgr Mwå~H$s` 
joÌ _| aIm J`m h¡ VWm {Oggo g_mZ Ymam àdm{hV hmo ahr h¡, Ûmam 
AZŵ d {H$E OmZo dmbo ~b-AmKyU© H$s Anojm A{YH$ ~b-AmKyU© H$m 
AZŵ d H$aVr h¡ &     

(R) : g_mZ bå~mB© Ho$ Vma go ~Zo hmoZo na ^r d¥ÎmmH$ma nme H$s Anojm dJm©H$ma 
Hw$ÊS>br H$m joÌ\$b A{YH$ hmoVm h¡ &   

17. (A) : 
KZËd go A{YH$ hmoVm h¡ naÝVw {H«$ñQ>b g_J« _| Amdoe CXmgrZVm ~ZmE 
aIVm h¡ &  

(R) : 
Ho$ Amdoe Ho$ R>rH$-R>rH$ g_mZ Am¡a {dOmVr` hmoVm h¡ & 

18. (A) : O~ 200 W, 100 W Am¡a 50 W e{º$ Ho$ VrZ {dÚwV ~ë~m| H$mo {H$gr 
òmoV go loUr _| g§`mo{OV {H$`m OmVm h¡, Vmo 50 W Ho$ ~ë~ Ûmam Cn ŵº$ 
e{º$ A{YH$V_ hmoVr h¡ &  

(R) : loUr n[anW _| àË òH$ ~ë~ go àdm{hV Ymam g_mZ hmoVr h¡ naÝVw àË òH$ 
~ë~ Ho$ {gam| na {d^dmÝVa {^Þ-{^Þ hmoVm h¡ &   

 
IÊS> I 

19. (H$) ŵOm a Ho$ {H$gr g_~mhþ {Ì ŵO {OgHo$ erfm] na VrZ Amdoe q, 2q Am¡a  3q 

pñWV h¢, H$s pñWa-d¡ÚwV pñW{VO D$Om© Ho$ {bE ì`§OH$ àmßV H$s{OE &   2 

 AWdm 
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Questions number 16 to 18 are Assertion (A) and Reason (R) type questions. Two 
statements are given  one labelled Assertion (A) and the other labelled Reason 
(R). Select the correct answer from the codes (a), (b), (c) and (d) as given below.  

(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the 
correct explanation of the Assertion (A).  

(b) Both Assertion (A) and Reason (R) are true, but Reason (R) is not 
the correct explanation of the Assertion (A).  

(c) Assertion (A) is true, but Reason (R) is false.  
(d) Assertion (A) is false and Reason (R) is also false.  

16. Assertion (A) : A current carrying square loop made of a wire of length L 
is placed in a magnetic field. It experiences a torque 
which is greater than the torque on a circular loop made 
of the same wire carrying the same current in the same 
magnetic field.  

Reason (R) : A square loop occupies more area than a circular loop, 
both made of wire of the same length.  

17. Assertion (A) :  of electrons is 
greater than the number density of holes but the crystal 
maintains an overall charge neutrality. 

Reason (R) : The charge of electrons donated by donor atoms is just 
equal and opposite to that of the ionised donor.  

18. Assertion (A) : When three electric bulbs of power 200 W, 100 W and  
50 W are connected in series to a source, the power 
consumed by the 50 W bulb is maximum.  

Reason (R) : In a series circuit, current is the same through each bulb, 
but the potential difference across each bulb is different. 

SECTION B 

19. (a) Obtain an expression for electrostatic potential energy of a system 
of three charges q, 2q and 3q placed at the vertices of an 
equilateral triangle of side a.    2 

   OR 
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(I) r1 Am¡a r2 {ÌÁ`m H$s Xmo N>moQ>r MmbH$ J|Xm| A Am¡a B na H«$_e: q1 Am¡a q2 Amdoe 

h¢ & BZ J|Xm| H$mo {H$gr Vma go g§`mo{OV {H$`m J`m h¡ & gmå` H$s pñW{V _| A Am¡a 

B na Amdoem| Ho$ {bE ì §̀OH$ àmßV H$s{OE &      2 

20. {ZåZ{b{IV Ho$ H$maU g{hV CÎma Xr{OE :     2 

(H$) a {H$gr J{V_mZ Amdo{eV H$U na ~b 

aoImAm|  H$mo ^r {Zê${nV H$aVr h¢ ?     

(I) `{X EH$Y«wdr Mwå~H$ {dÚ_mZ hm|, Vmo Mwå~H$Ëd Ho$ JmCg {Z`_ _| {H$g àH$ma Ho$ 
g§emoYZ hm|Jo ?    

21. (H$) {dñWmnZ Ymam {H$go H$hVo h¢ ? `h MmbZ Ymam go {H$g àH$ma {^Þ h¡ ?      2  

 AWdm 

(I) {H$gr {dÚwV-Mwå~H$s` Va§J Ho$ H$moB© Xmo A{^bjU {b{IE & aoS>ma àUm{b`m| _| 

?     2 

22. AmaoI _| {H$gr n¥îR> go CËg{O©V àH$me- 2
m

v  Am¡a 1
 Ho$ ~rM J«m\$ 

Xem©`m J`m h¡, Ohm± vm  Amn{VV {d{H$aUm| H$s 

Va§JX¡Ü`© h¡ & Bg J«m\$ Am¡a AmB§ñQ>mBZ Ho$ àH$me-{dÚwV g_rH$aU H$m Cn`moJ H$aHo$ ßbm§H$ 

{Z`Vm§H$ Am¡a n¥îR> Ho$ H$m ©̀ \$bZ Ho$ {bE ì §̀OH$ àmßV H$s{OE &     2 

 

23. `h Xem©BE {H$ {H$gr Zm{^H$ H$m KZËd CgH$s Ðì`_mZ g§»`m na {Z^©a Zht H$aVm h¡ & 

?      2 
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(b) Two small conducting balls A and B of radius r1 and r2 have 
charges q1 and q2 respectively. They are connected by a wire. 

Obtain the expression for charges on A and B, in equilibrium. 2 

20. Answer the following giving reasons :     2 

 (a) 
moving charged particle at every point ?   

(b) 
magnetism be modified ?    

21. (a) What is a displacement current ? How is it different from a 
conduction current ?     2 

   OR 

(b) Write any two characteristics of an electromagnetic wave. Why are 
microwaves used in radar systems ? 2 

22. The figure shows 2
m

v  versus 
1

 graph for photoelectrons emitted from a 

surface where vm is the maximum speed of electrons and  is the 

wavelength of incident radiation. Usi

work function of the surface.   2 

    

23. Show that the density of a nucleus is independent of its mass number. 

Why are lighter nuclei more stable than heavier nuclei ?    2  
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24. JmCg {Z`_ H$m Cn`moJ H$aHo$ {H$gr EH$g_mZ Amdo{eV AZÝV g_Vb nVbr MmXa Ho$ 

H$maU CËnÞ {dÚwV joÌ Ho$ {bE ì §̀OH$ àmßV H$s{OE &       2 

25. {d.dm. ~b (emf) E Am¡a Am§V[aH$ à{VamoY r Ho$ Xmo gd©g_ gobm| H$mo {H$gr bmoS> à{VamoY 

R Ho$ gmW nhbo loUr Am¡a {\$a nmíd© _| g§`mo{OV {H$`m OmVm h¡ & dh eV© àmßV H$s{OE 

{OgHo$ AYrZ R go àdm{hV Ymam XmoZm| hr àH$aUm| _| g_mZ hmoVr h¡ &     2 

IÊS> J 

26. (H$) {H$gr 200 V Am¡a 50 Hz Ho$ ac òmoV go loUr _| 30  H$m H$moB© à{VamoYH$ Am¡a 
250  F H$m g§Ym[aÌ g§̀ mo{OV h¡ & (i) n[anW _| Ymam, Am¡a (ii) à{VamoYH$ Am¡a 

g§Ym[aÌ Ho$ {gam| na dmoëQ>Vm nmV n[aH${bV H$s{OE & (iii) 

~rOJ{UVr` `moJ òmoV H$s dmoëQ>Vm go A{YH$ h¡ ? `{X hm±, Vmo Bg g_ñ`m H$m 

{ZamH$aU H$s{OE &     3  

 AWdm 

(I) {H$gr loUr LCR n[anW, {Og_| R = 20 , L = 2 H Am¡a C = 50 F h¡, H$mo 

n[adVu Amd¥{Îm Ho$ 200 V Ho$ ac òmoV go g§̀ mo{OV {H$`m J`m h¡ & AZwZmX H$s 

pñW{V _| (i) Ymam H$m Am`m_, Am¡a (ii) EH$ nyU© MH«$ _| n[anW H$mo ñWmZmÝV[aV 

? (iii) g§Ym[aÌ Ho$ {gam| na {d^d nmV n[aH${bV H$s{OE &     3 

27. (H$) (i) EH$b {Par Ho$ H$maU {ddV©Z _| nX} Ho$ {H$gr {~ÝXþ na nhþ±Mr àH$me Va§Jm| 

Ho$ ~rM H$bmÝVa 5  h¡ & ì`m»`m H$s{OE {H$ Bg {~ÝXþ na M_H$sbr q\«$O 

~ZoJr AWdm H$mbr q\«$O ~ZoJr &  

  (ii) EH -{Par n¡Q>Z©  

({Par n¥WH$Z d) Ho$ 8 

(a) ?     

(iii) EH$b {Par Ho$ {ddV©Z n¡Q>Z© _| Vrd«Vm {dVaU H$m J«m\$ It{ME &  3       

 AWdm  
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24. Use 

uniformly charged infinite plane thin sheet.   2 

25. Two identical cells, each of emf E and internal resistance r, are connected 

with a load resistance R, first in series and then in parallel. Obtain the 

condition under which the current through R is same in both cases.  2 

SECTION C 

26. (a) A resistor of 30  and a capacitor of 
250

 F are connected in series 

to a 200 V, 50 Hz ac source. Calculate (i) the current in the circuit, 

and (ii) voltage drops across the resistor and the capacitor. (iii) Is 

the algebraic sum of these voltages more than the source voltage ? 

If yes, solve the paradox.    3 

   OR 

(b) A series LCR circuit with R = 20 , L = 2 H and C = 50 F is 
connected to a 200 volts ac source of variable frequency. What is  
(i) the amplitude of the current, and (ii) the average power 
transferred to the circuit in one complete cycle, at resonance ?  
(iii) Calculate the potential drop across the capacitor.  3 

27. (a) (i) In diffraction due to a single slit, the phase difference between 
light waves reaching a point on the screen is 5 . Explain 
whether a bright or a dark fringe will be formed at the point.   

 (ii) What should the width (a) of each slit be to obtain eight 
maxima of two double-slit patterns (slit separation d) within 
the central maximum of the single slit pattern ? 

(iii) Draw the plot of intensity distribution in a diffraction pattern 
due to a single slit. 3 

   OR 
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 (I) (i) §̀J Ho$ {H$gr {Û-{Par à`moJ _| SS2  SS1 = 
4

, Ohm± S1 Am¡a S2 AmaoI 

_| Xem©E AZwgma Xmo {P[a`m± h¢ & P na g§nmofr Am¡a {dZmer ì`{VH$aU Ho$ 

{bE nWmÝVa (S2P  S1P) kmV H$s{OE &    

 

     

(ii) {H$gr §̀J Ho$ {Û-{Par à`moJ _| `{X EH$dUu àH$me òmoV S Ho$ ñWmZ na 
ídoV àH$me òmoV H$m Cn`moJ {H$`m OmE, Vmo ì`{VH$aU q\

?      3 

28. (H$) Eoë\$m H$U àH$sU©Z à`moJ _| g§KÅ> àmMb Am¡a CnJ_Z H$s g_rnñW Xÿar Ho$ ~rM 

{d ôXZ H$s{OE & CZ pñW{V`m| H$s nhMmZ H$s{OE O~ g§KÅ> àmMb (i) {ZåZV_, 
Am¡a (ii) hmoVm h¡ &  $       

(I) 

H$a gH$Vm h¡ & ì`m»`m H$s{OE &    3 

29. 2 cm n¥WH$Z Ho$ Xmo AZÝV bå~o g_mÝVa MmbH$m| A Am¡a B go H«$_e: 6 A Am¡a 2 A H$s 

YmamE± {dnarV {XemAm| _| àdm{hV hmo ahr h¢ & kmV H$s{OE :       

(H$) A Am¡a B Ho$ ~rM Ho$ _Ü` {~ÝXþ na ZoQ> Mwå~H$s` joÌ >&   

(I) B H$s à{V EH$m§H$ bå~mB© na H$m`©aV ~b & 3    

30. (H$) {ÌÁ`m R Am¡a r (<< R) Ho$ Xmo g_Vbr g§Ho$ÝÐr d¥ÎmmH$ma nme g_mj ì`dpñWV h¢ & 

BZHo$ AÝ`moÝ` àoaH$Ëd Ho$ {bE ì §̀OH$ àmßV H$s{OE & 
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(b) (i) In a -slit experiment SS2  SS1 = 
4

, where S1 

and S2 are the two slits as shown in the figure. Find the path 

difference (S2P   S1P) for constructive and destructive 

interference at P. 

    

(ii) What is the effect on the interference fringes in a 

double-slit experiment, if the monochromatic source S is 

replaced by a source of white light ?  3 

28. (a) 

 in alpha particle scattering experiment. Identify, 

situations when impact parameter is (i) minimum, and (ii) very 

large.     

(b) An electron cannot revolve around the nucleus in a hydrogen atom 
at an arbitrary distance. Explain. 3 

29. Two infinitely long parallel conductors A and B, separated by 2 cm, carry 

6 A and 2 A currents in opposite directions respectively. Find :   

 (a) the net magnetic field at a point midway between A and B.  

(b) the force acting per unit length on B.  3  

30. (a) Two coplanar concentric circular loops of radii R and r (<< R) are 

arranged coaxially. Obtain the expression for their mutual 

inductance.           
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(I) AmaoI _| Xem©E AZwgma 20 cm ŵOm H$m H$moB© dJm©H$ma nme {H$gr EH$g_mZ 

Mwå~H$s` joÌ Ho$ àXoe H$s Amoa t = 0 na 5 cm/s Ho$ doJ go J{V Amaå^ H$aVm h¡ & 

Cg/CZ g_` AÝVamb/AÝVambm| H$m CëboI H$s{OE {Og_|/{OZ_| nme _| ào[aV  

{d.dm. ~b (emf) CËnÞ hmoVm h¡ &    3 

 

IÊS> K 

31. (H$) (i) {H$gr IJmobr` AndVu XÿaXe©H$ _| A§{V_ à{V{~å~ AZÝV na {H$g àH$ma 
~ZVm h¡, `h Xem©Zo Ho$ {bE {H$aU AmaoI It{ME & BgH$s AmdY©H$ j_Vm 
Ho$ {bE ì §̀OH$ àmßV H$s{OE &  

  (ii) Xmo nVbo b|g L1 Am¡a L2, {OZ_| L1 24 cm \$moH$g Xÿar H$m CÎmb b|g 
VWm L2 18 cm \$moH$g Xÿar H$m AdVb b|g h¡, EH$ Xÿgao go 45 cm H$s 
Xÿar na g_mj aIo h¢ & b|g L1 Ho$ gm_Zo 36 cm Xÿar na H$moB© 1 cm D±$MmB© 

H$m {~å~ pñWV h¡ & Bg g§`moOZ Ûmam ~Zo à{V{~å~ H$s pñW{V Am¡a D±$MmB© 
kmV H$s{OE & 5       

 AWdm  

 (I) (i) AmaoI H$s ghm`Vm go {H$gr àH$m{eH$ VÝVw Ho$ H$m ©̀H$mar {gÕmÝV H$s 

ì`m»`m H$s{OE & àH$m{eV nmBn Ho$ EH$ Cn`moJ H$m CëboI H$s{OE & 

(ii) {àµÁ_ H$moU A = 60  Ho$ {H$gr {àµÁ_ Ho$ EH$ \$bH$ na H$moB© àH$me {H$aU 
60  Ho$ H$moU na AmnVZ H$aVr h¡ & `h {H$aU g_ñV {àµÁ_ go g_{_VV: 

JwµOaVr h¡ & Bg {àµÁ_ Ho$ {bE Ý ỳZV_ {dMbZ H$moU ( m) Am¡a {àµÁ_ Ho$ 
nXmW© H$m AndV©Zm§H$ kmV H$s{OE & `{X Bg {àµÁ_ H$mo nmZr _| Sw>~mo {X`m 
OmE, Vmo m ? AnZo CÎma H$s nw{îQ> H$s{OE &       5 
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(b) A square loop of side 20 cm starts moving at t = 0 with a velocity of  

5 cm/s towards a region of uniform magnetic field as shown in the 

figure. Specify the time interval(s) during which induced emf is 

produced in the loop. 3 

 

SECTION D 

31. (a) (i) Draw a ray diagram to show how the final image is formed at 
infinity in an astronomical refracting telescope. Obtain an 
expression for its magnifying power. 

(ii) Two thin lenses L1 and L2, L1 being a convex lens of focal 

length 24 cm and L2 a concave lens of focal length 18 cm are 

placed coaxially at a separation of 45 cm. A 1 cm tall object is 

placed in front of the lens L1 at a distance of 36 cm. Find the 

location and height of the image formed by the combination.   5 

   OR 

 (b) (i) Explain the working principle of an optical fibre with the help 

of a diagram. Mention one use of a light pipe.  

(ii) A ray of light is incident at an angle of 60  on one face of a 

prism with the prism angle A = 60 . The ray passes 

symmetrically through the prism. Find the angle of minimum 

deviation ( m) and refractive index of the material of the 

prism. If the prism is immersed in water, how will m be 

affected ? Justify your answer. 5 
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32. (H$) (i) O_}{Z`_ Ho$ {H$gr {H«$ñQ>b H$mo EÝQ>r_Zr Ûmam _m{XV {H$`m J`m h¡ &  

D$Om©-~¡ÊS> AmaoI H$s ghm`Vm go ì`m»`m H$s{OE {H$ _m{XV {H«$ñQ>b H$s 

 

  (ii) {H$gr p-n g§{Y ~ZZo _| gpå_{bV Xmo à{H«$`mAm| H$s g§{jßV ì`m»`m 

H$s{OE &    

(iii) {H$gr p-n (1) AJ«{X{eH$ 

~m`gZ, Am¡a (2) ?   5       

 AWdm  

 (I) (i) n[anW AmaoI H$s ghm`Vm go p-n g§{Y S>m`moS>m| Ho$ Cn`moJ go {H$gr nyU© 

Va§J {XîQ>H$mar H$s {H«$`m{d{Y H$s g§jon _| ì`m»`m H$s{OE &     

(ii) {H$gr p-n g§{Y S>m`moS> H$m V  I A{^bmj{UH$ It{ME & ì`m»`m H$s{OE 

{H$ S>m`moS> Ho$ `h A{^bjU Bgo {H$g àH$ma {XîQ>H$aU Ho$ {bE Cn ẁº$ 

~ZmVo h¢ &  

(iii) H$m~©Z Am¡a {g{bH$m°Z H$s OmbH$ g§aMZm g_mZ h¡ & {\$a H$m~©Z {dÚwVamoYr 

?        5 

33. (H$) (i) SI _mÌH$ Xr{OE &  

  (ii) {H$gr Vma AB go AmaoI _| Xem©E AZwgma An[adVu Ymam àdm{hV hmo ahr  

h¡ & Vma Ho$ AZw{Xe {dÚwV-joÌ Am¡ ? AnZo 

CÎma H$s nw{îQ> H$s{OE &    
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32. (a) (i) A germanium crystal is doped with antimony. With the help of 

energy-band diagram, explain how the conductivity of the 

doped crystal is affected.   

 (ii) Briefly explain the two processes involved in the formation of a 

p-n junction. 

(iii) What will the effect of (1) forward biasing, and (2) reverse 

biasing be on the width of depletion layer in a p-n junction 

diode ? 5 

   OR 

 (b) (i) With the help of a circuit diagram, briefly explain the working 

of a full-wave rectifier using p-n junction diodes.  

  (ii) Draw V  I characteristics of a p-n junction diode. Explain 

how these characteristics make a diode suitable for 

rectification. 

  (iii) Carbon and silicon have the same lattice structure. Then why 

is carbon an insulator but silicon a semiconductor ? 5 

33. (a) (i) Define mobility of electrons. Give its SI units.   

 (ii) A steady current flows through a wire AB, as shown in the 

figure. What happens to the electric field and the drift velocity 

along the wire ? Justify your answer. 
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(iii) AmaoI _| Xem©E JE n[anW na {dMma H$s{OE & n[anW H$m à^mdr à{VamoY 

Am¡a ~¡Q>ar go br JB© {dÚwV Ymam kmV H$s{OE &   5   

       

 AWdm  

 (I) (i) {H$gr Vma H$s d¡ÚwV MmbH$Vm H$s n[a^mfm Xr{OE Am¡a BgH$m SI _mÌH$ 

{b{IE &      

(ii) (1) {H$gr {ZåZ-dmoëQ>Vm H$s ~¡Q>ar, Am¡a (2) -dmoëQ>Vm H$s ~¡Q>ar go 

 h¡ & XmoZm| ~¡Q>[a`m| Ho$ AmÝV[aH$ à{VamoYm| 

?   

(iii) AmaoI _| Xem©E JE n[anW _| ~¡Q>[a`m| Ûmam EH$ {_ZQ> _| n[anW H$mo AmnyV© 

H$s OmZo dmbr Hw$b D$Om© n[aH${bV H$s{OE &       5 
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(iii) Consider the circuit shown in the figure. Find the effective 

resistance of the circuit and the current drawn from the 

battery. 5 

  

   OR 

 (b) (i) Define electrical conductivity of a wire. Give its SI unit. 

(ii) High current is to be drawn safely from (1) a low-voltage 

battery, and (2) a high-voltage battery. What can you say 

about the internal resistance of the two batteries ? 

(iii) Calculate the total energy supplied by the batteries to the 

circuit shown in the figure, in one minute.  5 
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IÊS> L> 

34. b|g _oH$a gyÌ Cn ẁº$ dH«$Vm {ÌÁ`m Ho$ n¥îR>m| Ho$ Cn`moJ Ûmam dm§{N>V \$moH$g Xÿ[a`m| Ho$ bo§gm| 

H$s A{^H$ënZm _| Cn`moJr h¡ & b|gm| H$s \$moH$g Xÿar b|g Ho$ nXmW© Am¡a CgHo$ à{Vdoe Ho$ 

_mÜ`_ Ho$ AndV©Zm§H$m| na ^r {Z ©̂a H$aVr h¡ & AndV©Zm§H$ Cn`moJ {H$E OmZo dmbo àH$me 

Ho$ V§aJX¡Ü ©̀ na {Z^©a H$aVm h¡ & {H$gr b|g H$s j_Vm CgH$s \$moH$g Xÿar go g§~§{YV h¡ &    

Cn ẁ©º$ Ho$ AmYma na {ZåZ{b{IV àíZm| Ho$ CÎma Xr{OE  : 

(H$) àH$me Ho$ V§aJX¡Ü ©̀ _| d¥{Õ hmoZo na b|g H$s j_Vm {H$g àH$ma à^m{dV hmoVr h¡ ? 1     

(I) {H$gr CÎmb b|g Ho$ XmoZm| n¥îR>m| H$s dH«$Vm {ÌÁ`m R h¡ & Bg b|g Ho$ nXmW© Ho$  Ho$ 

{H$g _mZ Ho$ {bE CgH$s \$moH$g Xÿar R Ho$ ~am~a hmo OmEJr ? 1     

(J) dm ẁ _|  = 1·5 Ho$ {H$gr AdVb b|g H$s \$moH$g Xÿar 20 cm h¡ & Bg b|g H$mo  

 = 

3
4

 Ho$ nmZr _| nyam Sw>~mo {X`m J`m h¡ & nmZr _| Bg b|g H$s \$moH$g Xÿar 

n[aH${bV H$s{OE &  2 

 AWdm  

(J) H$moB© {~å~ {H$gr b|g Ho$ gm_Zo aIm h¡ Omo CgH$m grYm à{V{~å~ ~ZmVm h¡ {OgH$m 

AmdY©Z 3 h¡ & Bg b|g H$s j_Vm 5 D h¡ & b|g go {~å~ Am¡a à{V{~å~ H$s Xÿar 

n[aH${bV H$s{OE & 2 

35. pñWa-d¡Úw{VH$s pñWa Amdoem| go CËnÞ ~bm|, joÌm| Am¡a {d^dm| Ho$ AÜ``Z go g§~§Y aIVr  

h¡ & {H$gr {~ÝXþ Amdoe Ho$ H$maU ~bm| Am¡a {dÚwV joÌm| H$m _yb ê$n go {ZYm©aU Hy$bm°_ 

{Z`_ Ûmam hmoVm h¡ & g_{_V Amdoe {dÝ`mgm| Ho$ {dÚwV joÌ H$mo kmV H$aZo _| JmCg {Z`_, 

Omo dmñVd _| Hy$bm°_ {Z`_ na hr AmYm[aV h¡, h_mar ghm`Vm H$aVm h¡ & H$moB©  

Amdoe/Amdoem| H$m {ZH$m` O¡go {ÛY«wd {H$gr {dÚwV joÌ _| aIo OmZo na {H$gr  

~b/~b-AmKyU© H$m AZw^d H$aVm h¡ & {H$gr {dÚwV joÌ Ho$ gmnoj {H$gr {ÛY«wd H$mo H$moB© 

{d{eîQ> {XH²${dÝ`mg àXmZ H$aZo Ho$ {bE H$m ©̀ H$aZo H$s Amdí`H$Vm hmoVr h¡ &  
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SECTION E 

34. The lens m s formula is useful to design lenses of desired focal 

lengths using surfaces of suitable radii of curvature. The focal length also 

depends on the refractive index of the material of the lens and the 

surrounding medium. The refractive index depends on the wavelength of 

the light used. The power of a lens is related to its focal length.  

  Answer the following questions based on the above : 

 (a) How will the power of a lens be affected with an increase of 

wavelength of light ? 1 

 (b) The radius of curvature of two surfaces of a convex lens is R each. 

For what value of  of its material will its focal length become equal 

to R ? 1 

 (c) The focal length of a concave lens of  = 1·5 is 20 cm in air. It is 

completely immersed in water of  = 
3
4

. Calculate its focal length in 

water. 2 

   OR 

(c) An object is placed in front of a lens which forms its erect image of 

magnification 3. The power of the lens is 5 D. Calculate the distance 

of the object and the image from the lens.  2 

35. Electrostatics deals with the study of forces, fields and potentials arising 

from static charges. Force and electric field, due to a point charge is 

us to find the electric field. A charge/a system of charges like a dipole 

experience a force/torque in an electric field. Work is required to be done 

to provide a specific orientation to a dipole with respect to an electric 

field.  
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  Cn`w©º$ Ho$ AmYma na {ZåZ{b{IV àíZm| Ho$ CÎma Xr{OE :  
(H$) EH$g_mZ Amdo{eV {ÌÁ`m R Ho$ {H$gr nVbo MmbH$ Imob na {dMma H$s{OE & 

Imob Ho$ Ho$ÝÐ go r Xÿar na pñWV {~ÝXþAm| 0  r  3R Ho$ {bE |E|  Ho$ {dMaU H$mo 

Xem©Zo Ho$ {bE J«m\$ It{ME &  1    

(I) AmaoI _| Xmo {~ÝXþ Amdoem| Q1 Am¡a Q2 Ho$ {bE 
r
1  Ho$ gmW {d^d V H$m {dMaU 

Xem©`m J`m h¡, Ohm± V {~ÝXþ Amdoem| Ho$ H$maU Xÿar r na {d^d h¡ & 
2

1
Q

Q
 kmV 

H$s{OE &  1  

   
(J) {ÛY«wd AmKyU© 6  10 7 C-m H$m H$moB© {dÚwV {ÛY«wd 104 N/C Ho$ EH$g_mZ  

{dÚwV joÌ _| Bg àH$ma pñWV h¡ {H$ {ÛY«wd AmKyU© Am¡a {dÚwV joÌ g_mÝVa h¢ & 

{ÛY«wd H$s pñW{VO D$Om© n[aH${bV H$s{OE & 2 

 AWdm  

(J) {ÛY«wd AmKyU© p $H$m H$moB© {dÚwV {ÛY«wd Amaå^ _| {H$gr EH$g_mZ {dÚwV joÌ E _| 

Bg àH$ma aIm h¡ {H$ p  {dÚwV joÌ E  Ho$ bå~dV h¡ & Bg {ÛY«wd H$mo Bg àH$ma 

Ky{U©V H$amZo _| {H$ `h {ÛY«wd p , E  Ho$ à{Vg_mÝVa hmo OmE, BgHo$ {bE {H$`m 

J`m H$m ©̀ kmV H$s{OE & 2  
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  Answer the following questions based on the above : 

(a) Consider a uniformly charged thin conducting shell of radius R. Plot 

a graph showing the variation of |E|  with distance r from the 

centre, for points 0  r  3R. 1 

(b) The figure shows the variation of potential V with 
r
1

 for two point 

charges Q1 and Q2, where V is the potential at a distance r due to a 

point charge. Find 
2

1
Q

Q
. 1 

    

 (c) An electric dipole of dipole moment of 6  10 7 C-m is kept in a 

uniform electric field of 104 N/C such that the dipole moment and 
the electric field are parallel. Calculate the potential energy of the 
dipole. 2 

  OR 

(c) An electric dipole of dipole moment p  is initially kept in a uniform 

electric field E  such that p  is perpendicular to E . Find the 

amount of work done in rotating the dipole to a position at which p  

becomes antiparallel to E . 2 
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of the prescribed processing fee. All Examiners/Additional Head Examiners/Head 
Examiners are once again reminded that they must ensure that evaluation is carried out 
strictly as per value points for each answer as given in the Marking Scheme. 
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MARKING SCHEME: PHYSICS(042) 
Code:55/4/2 

Q.No. VALUE POINTS/EXPECTED ANSWERS 
SECTION - A 

Marks Total 
Marks 

Q1. (d) S 1 1 
Q2. (c) Microwaves 1 1 
Q3. (c)   

 
 1 1 

Q4. None of the option is correct. 
Award 1 mark to each student. 

1 1 

Q5. (c) They are always attractive 1 1 
Q6. 

(b) 
02

q
r


 

 
1 1 

Q7. (c ) 8.8 × 1010 C/kg 1 1 
Q8. (c) Lead 1 1 
Q9. (a) 3u 1 1 
Q10. (a) Forward biasing, 0 A 1 1 
Q11. (d ) along abc if I increases 1 1 
Q12. (d) X is capacitor and Xc= R 1 1 
Q13. (c ) 

2
R      for students who have opted to answer the question in 

Hindi medium only. 
English medium students-There is misprint in the English version of 
the question as the word „reflected‟ appear as „refracted‟. Therefore 
full mark to be awarded to each student who have opted to answer 
the question in English medium. 

1 1 

correct explanation of the Assertion (A). 
1 1 

Q18. (b) Both Assertion (A) and Reason (R ) are true, but Reason (R) is not 
the correct explanation of the Assertion (A). 
 

SECTION - B 

1 1 

Q19. (a) 
 
 

 
 
 
 
OR a similar diagram with different 
order of charges 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

Obtaining expression for electric potential energy of the 
system                                                                                     2 
       

Q14. (b) 2 1 1 
Q15. (b) – 3.02 e V 1 1 
Q16. (d) Assertion (A) is false and Reason (R) is also false. 1 1 
Q17. (a) Both Assertion (A) and Reason (R) are true, and Reason (R) is the 
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1 2

0

1 .
4

q qU
r




 

2 2 2

0

1 2 6 3
4

q q qU
a a a

 
     

 

 2

0

71
4

q
U

a




  
OR 

(b) 
 
 
 
 
 
According to law of conservation of charge 
               i fq q  

      
' '

1 2 1 2q q q q Q     
When two balls are connected with wire 

         1 2V V  

        

' ' ' '
1 2 1 2

1 2 1 2

kq kq q qor
r r r r

   

            
' '
1 2 2 1q r q r  

            
' '
1 2 1 1( )q r Q q r   

           
' '
1 2 1 1 1q r Qr q r   

          
'
1 1 2 1( )q r r Qr   

         

' 1 1 2 1
1

1 2 1 2

( )Qr q q rq
r r r r


 

 
 

            
' '
2 1q Q q   

               1

1 2

QrQ
r r

 


 

               2 1 2 2

1 2 1 2

( )Qr q q r
r r r r


 

 
 

 
Note: Give full credit if done by any other method. 
 

 
 
 
½ 

 
1 
 

 
½ 
 
 
 

 
 

 
 
 
½  
 
 
 
½  
 
 
 
 
 
 
 
 
 
½ 
 
 

 
 
 
   ½  

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 

 
2 

Q20.  
 
 
 
(a) No, 
 The magnetic force is always normal to B . 
 
(b) Gauss‟s law of magnetism states that the flux of B  through any 

 
 
 
 
½  
½  
 
 

 
 
 
 
 
 
 
 

(a) Answer with reason                                            ½ + ½  
(b) Answer with reason                                            ½ + ½  

Relation between initial and final charges on balls A and B    ½     
Equality of potential on two balls after they are connected      ½ 
Expression for final charge on A                                               ½    
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closed surface is always zero,     . 0
s
B S   

If monopoles existed, then Gauss‟ law 
    . 0

s
B S    

Note- Award 1 mark to each student, even if s/he does not attempt.  

½  
 
½  

 
 
 
 
 
2 

Q21.  
(a) 
 
 
 
Displacement current is the current produced due to changing electric 
field/ electric flux in a region. 
 
Alternatively  

0 &E
d

d dqi I
dt dt


   

Difference: Current carried by a conductor due to flow of charges is 
called conduction current. 
Displacement current is not due to flow of charges but due to changing 
electric field/electric flux. 

OR 
 
(b) 
 
 
Any two characteristics: 
1) No medium is required for their propagation. 
2) Transverse in nature. 
3) Consist of Electric and Magnetic field perpendicular to each other. 
4) Energy is equally shared by electrical and magnetic field. 
5) Travel with speed of light in vacuum. 
 

Reason: 
Short wavelength, do not diffract/ unidirectional property. 

 

 
 
 
 

 
1 
 
 
 
 
 
 
1 
 
 
 
 
 
 

 
 
 
½ + ½  

 
 
 
 
 
1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
 

2 
Q22.  

 
 
 
 
 

2
0

1
2 m

hcmv 


   

2
0

2 1 2
m

hcv
m m




   
 

 

According to this equation a plot of 2
mv versus (1/λ) is a straight line. 

 
 
 
 
 
 
 
 

 
 ½  

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Definition of displacement current                                   1 
Difference with conduction current                                  1 

Two characteristics                                                        ½+½  
Reason for using microwave                                            1     
          1 

Einstein Photoelectric equation                                     ½  
Identification of expression for slope and intercept      ½  
Expression for Planck‟s constant                                  ½  
Expression for work function                                        ½  
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Slope of the graph = 2hc
m

 

Intercept = 0
2
m
  

Slope and intercept can be found from the graph 
h =  

  
 × slope 

0 = 
 

 × intercept 
 

 
½  
 
 
 
 
½ 
½   

 
 
 
 
 
 
 
 
2 

Q23.  
 
 
 

Massof nucleonsDensityof nucleus=
Volume

 

                                    
3

mA
4 πR
3

  

           where 1/3
0R = R (A)  

                                    
1/3 3

0 0

mA m= =4 4π(R ) A πR
3 3

 

Reason: Due to neutron – proton ratio 

 
 
 
 
 
½  
 
 
 
 
½ 
 
½ 

 
½  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
2 

Q24.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Alternatively: Full credit will be for diagram given if a student draws 
cylindrical Gaussian surface. 
Derivation- 
Net flux through the Gaussian surface  
           2EA   

By Gauss‟s law    
0

q 


 

 
 
 
 
 
 
 
 
 
 
½  
 
 
 
 
 
 
 
 
 
½ 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Showing the density being independent of mass number   1½                                                        
Reason for more stability of lighter nuclei                          ½                                              

Diagram                                                                                       ½ 
Expression for electric field due to uniform charged infinite plane 
sheet                                                                                           1 ½  
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0

2q EA


 

          where, q A  

                 
0

2A EA



 

              
0 0

2
2

E E 
  

 
 

 

 
½ 
 
 
 
 
 
½ 
 

 
 
 
 
 
 
 
 
2 

Q25.  
 
 
 
 
 
In series, 
     eqε =ε+ε = 2ε  

     s
2εI =

2r+ R
 

In parallel, 
     eqε =ε  

     eq
rr =
2

 

    εI =
+ R

2

p r  

     I = Ip s  

     2ε ε
r2r+R + R
2

  

    2 1
r2r+R + R
2

  

    r2 +2R = 2r + R
2

 

      r R  
 

SECTION- C 

 
 
 
 
 
 
 
 
 
½ 
 
 
 
 
 
 
½  
 
 
 
 
 
 
 
 
 
 
 
1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2 

Q26.  
(a) 
 
 
 

          
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

1
CX C


2 100   

Calculation of current for cells in series and parallel       ½+½ 
Obtaining the condition when current is the same in both the 
cases                                                                                     1 

 (i)Calculation of current in the circuit                              1                      
(ii) Calculation of voltage drop across C and R             ½+½                   
(iii) Resolving the Paradox                                                 1                  
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  Impedance of the circuit 

      
          
     (i) Current in the circuit  

200 4
50

rms
rms

VI A
Z

    

    (ii) Voltage drops across the Capacitor, 
             
        Voltage drops across the Resistor, 
              
 
(iii) The algebraic sum of the two voltages VR and VC is 280V, which 
is more than the source voltage of 200V. This paradox can be removed 
by considering impedance triangle because VR and VC are out of phase 
by  90˚, therefore 

     
   This is equal to the source voltage. 
 

OR 
(b)  
 
 
 
 
(i) At resonance, Z=R      

200 10
20rmsI A   

Amplitude of the current I0 = √  × I rms 

      I0= 1.414 ×10= 14.14 A 
(ii) Average power transferred to the circuit in one complete cycle at 
resonance 

 
P = 2000 W 

(iii) Resonant frequency 

6

1 1 100 rad/s
2 50 10

r LC



  

 
 

6

1 1
100 50 10C

r

X
C  

 
 

6

110 2000V
100 50 10c rms CV I X    

 
 

 
 

 
 
 
 
 
 
 
 

 
1 
 
 
½  
 
½  
 
 
½    
 

 
½  
 
 
 
 
 
 
 
 

 
 
½ 
 
 
½  

 
 
½ 
½ 
 
 
 
 
½ 
 

 
½ 
         

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3 

6

1
100 250 10CX   

 

40 

2 2
CZ X R 

2 2(40) (30) 50   

4 40 160C rms CV I X V   

4 30 120R rmsV I R V    

2 2 2 2(120) (160) 14400 25600 200R CV V V V      

2 2(10) 20rmsP I R  

(i) Calculation of amplitude of the current at resonance        1                                    
(ii) Calculation of average power at resonance                      1                                                              
(iii) Calculation of potential drop across the capacitor          1                                            
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Q27. (a) 
 
 
 
 

(i) For Bright fringe , (2 1) 5n      for n=2 
 
Alternatively:  

 

 
 (ii) We want , aθ =λ, θ = λ/a 

 

 
 

(iii)  
 
 
 
 
 
 
 
 
 

OR 
(b) 
 
 
 
 

(i) Net path difference between two waves reaching on the screen 
through two slits is given as 

      2 1 2 1 2 1( ) ( )SS P SS P SS SS S P S P      

        
2 1( )

4
x S P S P

     

 
   For constructive interference Δx= nλ 

    
 2 1

1( ) 44
S P S P n n        

    For destructive interference  

        
 

       
2 1( )

4
x S P S P

   
 

 
 
 
 

 
1  
 
 
 
 
 
 
 
1 
 
 
 

 
 
 
 

1 
 
 
 
 
 

 
 
 

 
 
 
 
 
 
 
 
 

 
1 
 
 
 
 
 
1 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2 x


  

5
2

x  

8 2
4
da

d a
 
  

(2 1)
2

x n 
  

(i) Explanation                                                                          1 
(ii) Calculation of width                                                           1 
(iii) Plot of Intensity distribution in a diffraction pattern         1                                

(i) Finding the path difference for constructive and 
destructive interference                                                         2                 
(ii) Effect on interference fringes                                          1                            
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2 1 (2 1)

2 4
S P S P n  

     

                   4 3
4
n

   

 (ii) If monochromatic source is replaced by a source of white light the 
centre bright fringe is white.  

 
 
 
 
 

1 

 
 
 

 
 
 

3 
 

Q28.  
 
 
 
 
 
(a) Impact parameter is the perpendicular distance of the initial 
velocity vector of the α – particle from the centre of the nucleus. 
 
Distance of closest approach: It is the minimum distance between the 
projected α – particle and the nucleus of target atom at which the 
kinetic energy of the α – particle becomes equal to potential energy of 
α – particle in the field of nucleus. 
 
Minimum: When α – particle rebounds back ( θ = π) 
 
Very large: when α – particle goes nearly undeviated and has a small 
deflection ( θ = 0˚) 
 
(b) According to Bohr‟s second postulate electron revolves only in 

those orbit for which angular momentum is nh
2π

. The observed spectral 

lines of hydrogen atom confirms this. 
 

 
 
 
 

 
 
 
½ 
 
 
 
½ 
 

 
½ 
 
½ 
 

 
 

1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
3 

Q29.  
 
 
 
 
 

(a) 
7

0 1
1 2

2 10 6
2 1 10
IB
r








 
 


 

          -4=1.2×10 T into thepage  
 

     
7

0 2
2 2

2 10 2
2 1 10
IB
r








 
 


 

          -4=0.4×10 T into thepage  
     B1 and B2 are in same direction. 
    1 2B B +Bnet   
           -4 -4=1.2×10 T 0.4×10 T  

 
 
 
 
 
 
 
 
½ 
 
 
 
 
½ 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(a) Difference between Impact Parameter and distance of 
closest approach                                                                       1 
Identification of situation                                                     ½+½  
(b) Explanation                                                                        1  

(a)Calculation of magnetic field  due to current in A and B   ½+½                                          
     Net magnetic field                                                                 1  
(b) Force per unit length                                                             1 
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           -4=1.6×10 T into the page  
(b) Magnitude of magnetic force per unit length 

      0 1 2

2
I IF

l r



  

            
-7

-4
-2

2×10 6 2 1.2 10 N/m
2×10

 
    

½+ ½  
 
 
½     
 
½   

 

 
 
 
 
 
 

3 
Q30.  

 
 
 
 
(a) Magnetic field due to current I flowing in the loop with radius R, at 
its centre. 

          0

2
IB
R


  

Magnetic flux linked with the smaller coil 

         20 .
2
I r
R

   

which is equal to MI 

hence   
2

0

2
rM
R

 
  

 

(b) lt
v

  

  Induced e.m.f. during time interval 
      2 6s t s    & 10 14s t s              
 
 

SECTION – D 

 
 
 
 
 
 
 
½ 
 
 
 
½ 
½ 
 
 
½ 
 
 
 
 

½ + ½  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3 

Q31. (a)  
 
 
 
 
 
(i)  
 
 
 
 
 
 
 
 
 
Note:  Deduct  ½ mark, if the direction of propagation of light is 
not marked. 

 
 
 
 
 
 
 
 

 
1 ½   

 
 
 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(a) Expression for mutual inductance                                    2 
(b) Obtaining the time interval                                              1  

(i) Labeled ray diagram                                                 1 ½   
    Derivation of expression for magnifying power       1 ½                          
(ii) Calculation of location and height of the image       2                       
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   From the diagram    
e

h
f

    

                            and 
o

h
f

   

                                 
  

 
(ii)  
 
 
 
 
 
 
 
 
 
For lens L1, 

     1 1 1
v u f
   

    1 1 1
36 24v

 


 

    1 1 1
24 36v

 
 

     
1 3 2 1

72 72v


   

     72v cm  
 
For lens L2 : 

     ' ' '

1 1 1
v u f
   

    '

1 1 1
(72 45) 18v

 
 

 

   '

1 1 1
18 27v

 
  

   '

1 3 2 1
54 54v

  
   

     ' 54v cm   
Final distance  '

1 54 ( 45)v      
                        '

1 9v cm   (to the left of convex lens) 

Magnification   
'
1i

o

h v
h u

  

 

               9 1
1 36 4
i

i
h h cm
   
  

 

½ 
 
 
½ 
 
½  
 
 
 
 
 
 
 
 
 
 

 
 
½ 
 
 
 
 
 
 
 
 
½ 
 
 
 
 
 
 
 
 

 
 

 
½ 
  
 
 

 
 
 
 
 
½  
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OR 
(b) 
 
 
 
 
 
(i) Working Principle: 
Optical fibre uses the optical principle of total internal reflection to 
capture the light transmitted in an optical fibre and confine the light to 
the core of the fibre. 
 
 
  
 
 
 
Uses : Transmission of audio and video signal / Examination of 
internal organs / Endoscopy 
 
(ii)       δm  = i + e – A 

δm = 2i – A 
δm = 60˚ 
Refractive Index 

sin
2

sin / 2

mA

A





 
 
   

0

120sin
2

60sin
2

o

   

0

0

3sin 60 2
1sin 30 2

  
 

 
3   

If the prism is immersed in water µ decreases and consequently angle  
of minimum deviation decreases. Since δm depends on  through 
equation given above. 

 
 
 

 
 

 
 
 
1 
 
 
 
 
½  
 
 
 
½ 

 
 
½ 

 
½ 
  
 
½  
 
 
 
 
 
 
 
 

 
 
½  

 
1 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

5 
Q32.  

(a) 
 
 
 
 
(i) With proper level of doping, the number of conduction electrons 
can be made much larger than the number of holes. Due to this 
conductivity of the doped crystal increases.  

 
 
 
 

 
 
1 
 
 

 
 
 
 
 
 
 
 
 

(i)Working principle of an optical fibre with one use            2   
(ii)Finding the angle of minimum deviation and refractive 
index                    1+1                             
Effect of δm when the prism is immersed in water               1                                                

(i) Explanation with band diagram                                     2 
(ii) Brief explanation of the two processes                         2 
(iii) Effect on width of  depletion layer                              1 
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(ii)Two processes 

(a) Diffusion    (b) drift 
Diffusion: Due to concentration gradient majority charge carrier that is 
electron moves from n p side and holes to p n  side. This 
movement of charges is called diffusion.  
 
Drift: Due to the junction field, an electron on p-side of the junction 
moves to n- side and a hole on n- side of the junction moves to p- side. 
The motion of the charge carrier due to electric field is called drift. 
 
(iii)      (1) decreases 

(2) increases  
 

OR 
 
(b) 
 
 
 
 
 
 
(i) 
 
 
 
 
 
 
 
 
 
Working: Suppose the input voltage to A with respect to the centre tap 
at any instant is positive. At that instant voltage at B, being out of 
phase will be negative. So diode D1 gets forward biased and conducts, 
while D2 being reverse biased does not conduct. Similarly during 
second half of the cycle polarity get reversed so only D2 will conduct. 
 
 
 

 
 
 

 
 

1 
 
 

 
 
 
 

 
1 
 
 

 
1 

 
 
½ 
½ 
 
 
 
 
 
 
 
 
 
 
 
 
 
1 
 
 
 
 
 

 
 
1 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(i) Circuit diagram                                                            1 
     Working                                                                       1 
(ii) V-I characteristics                                                    ½+½  
     Explanation                                                                  1 
(iii) Reason                                                                       1 
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(ii)V-I characteristics  
 
 
 
 
    
 
 
 
 
 
 
 
This diagram shows that the diode conducts when forward biased and 
does not conduct when reverse biased. This characteristics makes it 
suitable for use for rectification. 
 
(iii)The 4 bonding of electrons of C and Si lie respectively, in the 
second and third orbit. Hence energy required to take out an electron 
from their atoms will be much less than that for C. Hence number of 
free e for conduction in Si significant but negligibly small for C. 

 
 
 
 
 
 
 

 
½ + ½  

 
 
 
 

 
 

1 
 
 
 
 
 
1 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

5 

Q33. (a) 
 
 
 
 
 
 
(i) Mobility: Mobility is defined as the magnitude of the drift velocity 
per unit electric field. 

S.I. Unit: 
  

   
   or 

   
  

 

 
(ii) Both electric field and the drift velocity decreases. 

Justification: 

 
As area increases across the wire, drift velocity decreases. 

 
As drift velocity decreases, electric field decreases  
(since e ,m and  are constant). 
 

(iii) From the diagram 
10Ω and 14 Ω are in series R1=10 Ω + 14 Ω = 24 Ω 
10 Ω and 10 Ω are in series R2=10 Ω+ 10 Ω = 20 Ω 

 
 
 
 
 
 
 
1 
 
 
½  

 
½ + ½  

 
 
 
½  
 
 
 
½  
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

d
Iv
neA



d
eEv
m


(i) Definition & S.I. Unit                                                            1+½ 
(ii) Change in Electric field and drift velocity along the wire   ½+½ 
Justification                                                                               ½+½  
Effective resistance and current                                                 1 ½               
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24 Ω, 20 Ω and 30 Ω are in parallel. 
 
 
 
 
  
 
 
  
 
 
  
 
     
   

 
  
   

 
  
                        R= 8 Ω 
Electric current in the circuit 

   
 
 
 
 
 
 
 
 
  

Note:  Full credit of 1 ½ marks is to be awarded for part (iii) even 
if a student does not attempt this part. 
 

OR 
 
(b) 
 
 
 
 
 
(i) Definition : Electrical conductivity is defined as the measure of a 
material‟s ability to carry a current through it. 
Alternatively: It is the reciprocal of the resistivity. 
Alternatively: It is defined as the current density per unit electric field. 
 
     S.I. Unit: (ohm)-1-m-1  or  S-m-1 
       
   (ii) Low voltage Battery- 
   Internal resistance should be low. 
     High voltage Battery – 
    Internal resistance should be high. 
    (iii) Applying Kirchhoff‟s loop rule  
          10  -  I × 1 -  4 -2 I – 6 I – 3I = 0 
          12 I = 6     I = 0.5 A 

Heat energy          
                    
 

SECTION-E 

 
 
½  
 
 
 

 
1 

 
 
 
 
 
 
 
 

 
 
 
 
1 
 

 
 
½  

 
 

1 
 

1 
  
½  
 
½ 
½  

 

 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

5 

Q34.  
 
 
 
 
 
 
 

(a)  
1 2

1 1 11P
f R R


 

    
 

 

     1 1P
 

    

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

(i) Definition & S.I. Unit                                         1½       
(ii) Explanation of internal resistance for low voltage 
and high voltage battery                                         1+1 
(iii) Total energy                                                      1½  

(a) Effect on Power                                                            1 
(b) Calculation of µ                                                            1 
(c) Calculation of focal length                                           2 

                     OR 
 Calculation of object distance and image distance       1+1 
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  So P decreases as λ increases. 
 

(b) 
1 2

1 1 1( 1)
f R R


 

   
 

 

     1 2
1 2( 1) ( , )R R R R
R R

      

     3
2   

 

(c)  
1 2

1 1 1( 1)
f R R


 

   
 

 

1 2

1 3 1 11
20 2 R R

      
  

 

When the lens is immersed in water 

1 2

1 9 1 11
8unknownf R R

      
  

 

1 1
20 2 80 cm1 1

8
f

f

     

     
OR 

    3 3vm v u
u

     

   100 20 cm
5

f   


 

    1 1 1
v u f
   

     1 1 1
3 20u u

   

      1 3 1
3 20u


  

       40 / 3 cmu   
      40cmv  

1 
 
 
 
 
½  
 
 
½  
 

 
½ 
 
 
½  
 
 
½ 
 
 
 
½ 
 
 
 

 
½ 
 
½ 
 
 
 
 
 

 
 
 
½ 
½ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

4 
Q35.  

 
 
 
 
 
 
   
 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

(a) Graph                                                                                 1 
(b) Finding the ratio Q1/Q2                                                     1 
(c) Calculation of potential energy                                         2 

                    OR 
     Finding the work done     2 
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(a) 
 
 
 
 
 
 
 
 
 
 

(b)  V= k Q/r 
Slope of graph is proportional to Q 

0
1

0
2

tan 60 3
tan 30

Q
Q

 
 

 
(c) U= - p E cosθ 

θ = 00  
U= - (6 × 10-7) × (104) 
U= - 6 × 10-3 J 
 

OR 
 

Work done W= - p E (cosθ2 - cosθ1 ) 
   where θ2 = 180˚ ,  θ1 = 90˚  
 W = - p E (cos 180˚ - cos 90˚) 
      W = + p E 
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