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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. 

 Series GEFH1/3  SET~1 

  àíZ-nÌ H$moS>       
amob Z§. Q.P. Code  

Roll No. 
 
 

 
 

^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> 23 h¢ & 
 Please check that this question paper contains 23 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.  joÌ E  _| (1·6  10 16 N) 
^
i  ~b H$m AZŵ d H$aVm h¡ & 

{dÚwV joÌ E  h¡ :    

(a) (1·0  103 
C
N

)
^
i  (b)  (1·0  103 

C
N

)
^
i  

(c) (1·0  10 3 
C
N

)
^
i  (d)  (1·0  10 3 

C
N

)
^
i  

2. {ZåZ{b{IV _| go H$m¡Z-gr EH$ A{Xe am{e  h¡ ?    
(a) {dÚwV joÌ (b) dmoëQ>Vm  
(c) à{VamoYH$Vm  (d) e{º$  

3. {H$gr  Ho$ Andmh Ho$ H$maU Ymam KZËd hmoVm h¡ :  
 (`hm± àVrH$m| Ho$ gm_mÝ` AW© h¢)    

(a) n e A vd (b) 
e

vAn d  

(c) 
Ae
vn d  (d) n e vd 

4. {ZåZ{b{IV _| go H$m¡Z-gm J«m\$ {H$gr {ÌÁ`m  Ho$ AZÝV bå~mB© Ho$ Ymamdmhr grYo Vma Ho$ 
Ho$ÝÐ go Xÿar  H$mo \$bZ _mZH$a CgHo$ ~mha Ho$ Mwå~H$s` joÌ Ho$ n[a_mU Ho$ {dMaU H$m 
ghr {Zê$nU H$aVm h¡ ?  

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

5. EH$g_mZ doJ v = v0x 
^
i  + v0y ĵ  go J{V_mZ Ðì`_mZ m Am¡a Amdoe q H$m H$moB© H$U 

{H$gr Mwå~H$s` joÌ B = B0 ĵ  Ho$ àXoe _| àdoe H$aVm h¡ & Hw$N> g_` níMmV² Bgr àXoe 

_| {H$gr {dÚwV joÌ E = E0 ĵ  H$m ^r pñdM Am°Z H$a {X`m OmVm h¡ &  
 H$U H$m n[aUm_r nW hmoJm :     

(a) x-z Vb _| H$moB© d¥Îm    
(b) x-y Vb _| H$moB© nadb`    
(c) -   $  
(d) -  
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SECTION A 
 

1. An electron experiences a force (1·6  10 16 N) 
^
i  in an electric field E . 

The electric field E  is : 

(a) (1·0  103 
C
N

)
^
i  (b)  (1·0  103 

C
N

)
^
i  

(c) (1·0  10 3 
C
N

)
^
i  (d)  (1·0  10 3 

C
N

)
^
i  

2. Which one of the following is not a scalar quantity ? 
(a) Electric field  (b) Voltage 
(c) Resistivity  (d) Power  

3. The current density due to drift of electrons in a conductor is given by : 
(symbols have their usual meanings) 

(a) n e A vd (b) 
e

vAn d  

(c) 
Ae
vn d  (d) n e vd 

4. Which of the following graphs correctly represents the variation of the 
magnitude of the magnetic field outside a straight infinite current 

the wire ? 

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

5. A particle of mass m and charge q moving with a uniform velocity  

v = v0x 
^
i  + v0y ĵ   enters a region with a magnetic field B = B0 ĵ . After 

some time, an electric field E = E0 ĵ  is also switched on in the region. 

The resulting path described by the particle will be : 
(a) a circle in x-z plane 
(b) a parabola in x-y plane 
(c) a helix with constant pitch 
(d) a helix with increasing pitch  
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6. H$moB© àoaH$, H$moB© g§Ym[aÌ Am¡a H$moB© à{VamoYH$ loUr _| {H$gr ac dmoëQ>Vm òmoV Ho$ {gam| go 

g§`mo{OV h¢ & `{X òmoV H$s Amd¥{Îm H$mo Yrao-Yrao KQ>m`m OmE, Vmo :    

(a) àoaH$ Am¡a g§Ym[aÌ XmoZm| Ho$ à{VKmV KQ>Vo h¢ &    

(b) àoaH$ H$m à{VKmV KQ>Vm  h¡ &  

(c) àoaH$   

(d) àoaH$ H$m  h¡ Am¡a g§Ym[aÌ H$m à{VKmV KQ>Vm h¡ & 

7. Ob emoYH$m| _| H$sQ>mUwAm| H$mo _maZo _| Cn`moJ {H$E OmZo dmbo {dÚwV-Mwå~H$s` {d{H$aUm| H$mo 

H$hVo h¢ :      

(a) Adaº$ Va§J|   

(b) X-{H$aU|  

(c) Jm_m {H$aU|  

(d) nam~¢JZr {H$aU|     

8. àH$me Ho$ Va§J {MÌU _|, àH$me H$s Vrd«Vm I Am¡a Va§J Ho$ Am`m_ A Ho$ ~rM Ho$ g§~§Y H$mo 

Bg àH$ma Xem©`m OmVm h¡ :     

(a) I   A    

(b) I    A 

(c) I    A2   

(d) I   
2A

1  

9. {H$gr EH$b-{Par {ddV©Z à`moJ _|, 

:   

(a) AmYr  

(b) XþJwZr  

(c) Mma JwZr  

(d) EH$-Mm¡WmB©  
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6. An inductor, a capacitor and a resistor are connected in series across an 
ac source of voltage. If the frequency of the source is decreased gradually, 
the reactance of : 

(a) both the inductor and the capacitor decreases.  

(b) inductor decreases and the capacitor increases. 

(c) both the inductor and the capacitor increases. 

(d) inductor increases and the capacitor decreases.  

7. The electromagnetic radiations used to kill germs in water purifiers are 
called : 

(a) Infrared waves  

(b) X-rays 

(c) Gamma rays  

(d) Ultraviolet rays 

8. In the wave picture of light, the intensity I of light is related to the 
amplitude A of the wave as : 

(a) I   A    

(b) I    A 

(c) I    A2   

(d) I   2A

1   

9. In a single-slit diffraction experiment, the width of the slit is halved. The 
width of the central maximum, in the diffraction pattern, will become : 

(a) half  

(b) twice 

(c) four times  

(d) one-fourth 
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10. {H$gr YmVw Ho$ {bE {ZamoYr {d^d (y-Aj na) VWm Amn{VV {d{H$aUm| H$s Amd¥{Îm (x-Aj 

na) Ho$ ~rM J«m\$ Ambo{IV {H$`m J`m h¡ & J«m\$ na gab aoIm 

na Amdoe Ho$ n[a_mU H$m JwUZ\$b hmoJm :     

(a) h   

(b) 
c
h

  

(c) 
c
h2

  

(d) 
c2

h
 

 

11. H$m`© \$bZ 2·14 eV H$s {H$gr YmVw na Amd¥{Îm 6·4  1014 Hz H$m àH$me AmnVZ H$a 

 bJ^J :    

(a) 0·25 eV   

(b) 0·51 eV 

(c) 1·02 eV  

(d) 0·10 eV   

 

12. CËg{O©V àH$me H$s A{YH$V_ 

Amd¥{Îm Am¡a {ZåZV_ Amd¥{Îm H$m AZwnmV hmoVm h¡ :    

(a) 
9

11     

(b) 
5
9  

(c) 
7

11    

(d) 
7

16  
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10. A graph is plotted between the stopping potential (on y-axis) and the 

frequency of incident radiation (on x-axis) for a metal. The product of the 

slope of the straight line obtained and the magnitude of charge on an 

electron is equal to : 

(a) h   

(b) 
c
h

  

(c) 
c
h2

  

(d) 
c2

h  

 

11. Light of frequency 6·4  1014 Hz is incident on a metal of work function 

2·14 eV. The maximum kinetic energy of the emitted electrons is about :  

(a) 0·25 eV  

(b) 0·51 eV 

(c) 1·02 eV  

(d) 0·10 eV 

 

12. The ratio of maximum frequency and minimum frequency of light 

 

(a) 
9

11     

(b) 
5
9  

(c) 
7

11    

(d) 
7

16  
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13. {H$gr Z¡O AY©MmbH$ _| {H$gr {ZpíMV Vm  
1·5  1016 m 3 h¡ & O~ Bgo {Ìg§`moOH$ An{_lH$ go _m{XV {H$`m OmVm h¡, Vmo  
{dda 4·5  1022 m 3 

gm§ÐVm (ne) hmoJr :         

(a) 3  106 m 3  

(b) 5  107 m 3 

(c) 5  109 m 3  

(d) 6·75  1038 m 3 

 

14. `{X H$moB© p-n g§{Y S>m`moS> níM{X{eH$ ~m`{gV h¡, Vmo :   

(a) amo{YH$m {d^d KQ> OmVm h¡ &   

(b) amo{YH$m {d^d à^m{dV Zht hmoVm h¡ & 

(c)  h¡ &  

(d) Ymam _w»`V: ~hþg§»`H$ dmhH$m| Ho$ H$maU hmoVr h¡ & 

 

15. {H$gr dmoëQ>Vm {g½Zb H$m {H$gr MH«$ Ho$ {bE dU©Z Bg àH$ma {H$`m J`m h¡ :  

  v = V0 
2
T

t0  Ho$ {bE  

     = 0  Tt
2
T

 Ho$ {bE  

 BgH$m rms _mZ h¡ :   

(a) 
2

V0   

(b) V0 

(c) 
2

V0   

(d) 0V2  
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13. At a certain temperature in an intrinsic semiconductor, the electrons and 

holes concentration is 1·5  1016 m 3. When it is doped with a trivalent 

dopant, hole concentration increases to 4·5  1022 m 3. In the doped 

semiconductor, the concentration of electrons (ne) will be : 

(a) 3  106 m 3  

(b) 5  107 m 3 

(c) 5  109 m 3  

(d) 6·75  1038 m 3 

 

14. If a p-n junction diode is reverse biased,  

(a) the potential barrier is lowered.  

(b) the potential barrier remains unaffected.  

(c) the potential barrier is raised. 

(d) the current is mainly due to majority carriers. 

 

15. A voltage signal is described by : 

  v = V0    for 
2
T

t0  

     = 0      for Tt
2
T

 

 for a cycle. Its rms value is : 

(a) 
2

V0   

(b) V0 

(c) 
2

V0   

(d) 0V2  
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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$gr gob H$m AmÝV[aH$ à{VamoY {Z`V ahVm h¡ &      

(R) : Cn`moJ H$aVo g_` gob Ho$ {dÚwV-AnKQ>ç H$s Am`Zr gm§ÐVm g_mZ ahVr 

h¡ &     

17. (A) : O~ {H$gr d¥ÎmmH$ma nme, {Oggo H$moB© ñWm`r Ymam àdm{hV hmo ahr h¡, H$s 
{ÌÁ`m XþJwZr H$s OmVr h¡, Vmo CgH$m Mwå~H$s` AmKyU© Mma JwZm hmo OmVm 
h¡ &      

(R) : {H$gr d¥ÎmmH$ma nme, {Oggo H$moB© ñWm`r Ymam àdm{hV hmo ahr h¡, H$m 

Mwå~H$s` AmKyU© Cg nme Ho$ joÌ\$b Ho$ g_mZwnmVr hmoVm h¡ &    

18. (A) : Zm{^H$ Y
4
3

 H$s Anojm Zm{^H$ X7
3  A{YH$ ñWm`r h¡ &       

(R) : X7
3  _| àmoQ>m°Zm| H$s g§»`m A{YH$ h¡ &    

IÊS> I 

19. bå~mB© l H$m H$moB© Vma EH$ \o$ao Ho$ d¥ÎmmH$ma nme A Ho$ ê$n _| h¡ & Bg nme H$mo VrZ \o$ao 

dmbo nme B H$s AmH¥${V _| n[ad{V©V H$a {X`m J`m h¡ & g_mZ Ymam àdm{hV H$aZo na nme 

A Am¡a nme B Ho$ Ho$ÝÐm| na Mwå~H$s` joÌm| H$m AZwnmV kmV H$s{OE &          2 

20. {dñWmnZ Ymam  ? g§jon _| ì`m»`m H$s{OE {H$ `h Ymam MmbZ Ymam go 

{H$g àH$ma {^Þ h¡ &            2 
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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) : The internal resistance of a cell is constant. 

Reason (R) : Ionic concentration of the electrolyte remains same during 

use of a cell. 

17. Assertion (A) : When radius of a circular loop carrying a steady current is 

doubled, its magnetic moment becomes four times.  

Reason (R): The magnetic moment of a circular loop carrying a steady 

current is proportional to the area of the loop. 

18. Assertion (A): The nucleus X
7
3

is more stable than the nucleus Y
4
3

.  

Reason (R): X
7
3

contains more number of protons.  

SECTION B 

19. A wire of length l is in the form of a circular loop A of one turn. This loop 

is reshaped into loop B of three turns. Find the ratio of the magnetic 

fields at the centres of loop A and loop B for the same current through 

them.        2 

20. 

this current is different from a conduction current. 2 
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21. (H$) hmBJoÝg {gÕmÝV {b{IE & hmBJoÝg Zo níM Va§J H$s AZwnpñW{V H$s ì`m»`m {H$g 

àH$ma H$s ?        2  
 AWdm 

(I) hmBJoÝg {gÕmÝV H$m Cn`moJ H$aHo$ (i) AdVb Xn©U, VWm (ii) CÎmb b|g Ûmam 

{H$gr g_Vb Va§J H$m namdV©Z/AndV©Z Xem©BE &       2 

22. Xmo _mÜ`_m| A Am¡a B Ho$ AndV©Zm§H$ H«$_e: 2 Am¡a 2  h¢ & BZ XmoZm| Ho$ AÝVamn¥îR> Ho$ 

m h¡ ?       2 

23. (H$) Ðì`_mZ g§»`m A H$mo \

Xem©Zo dmbm J«m\$ It{ME & ^mar Zm{^H$m| (A > 170) Ho$ {bE Ðì`_mZ g§»`m _| 

     2 

 AWdm 
(I) ~moa A{^J¥hrVm| H$m Cn`moJ H$aVo hþE, hmBS>́moOZ na_mUw _| ndt ñWmB© H$jm H$s 

{ÌÁ`m H$m ì §̀OH$ àmßV H$s{OE &  2 

24. {H$gr p-n g§{Y S>m`moS> _| õmgr ñVa Ho$ ~ZZo _| {dgaU Ymam Am¡a Andmh Ymam H$s 

ŷ{_H$mAm| H$s ì`m»`m H$s{OE &     2 

25. {H$gr p-n g§{Y Ho$ Cg JwU H$s ì`m»`m H$s{OE Omo Bgo àË`mdVu dmoëQ>VmAm| Ho$ {XîQ>H$aU 

Ho$ {bE Cn ẁº$ ~ZmVm h¡ & nyU©-Va§J {XîQ>H$mar Am¡a AY©-Va§J {XîQ>H$mar Ho$ ~rM {d^oXZ 

H$s{OE &     2  

IÊS> J 

26. bå~mB© l Am¡a EH$g_mZ AZwàñW-H$mQ> joÌ\$b A Ho$ {H$gr MmbH$ Ho$ {gam| na H$moB© 

{d^dmÝVa V AZwà ẁº$ {H$`m J`m h¡ & (AÝ` H$maH$m| H$mo {Z`V aIVo hþE) `{X (a) V H$mo 
XþJwZm Am¡a (b) l H$mo AmYm H$a {X`m OmE, Vmo (i) {dÚwV joÌ E, (ii) Andmh doJ vd, Am¡a 

(iii) Ymam KZËd j {H$g àH$ma à^m{dV hm|Jo ?       3 

27. Hw$ÊS>{b`m| Ho$ ẁJb Ho$ AÝ`moÝ` àoaH$Ëd  ? Xmo bå~r g_mj 
n[aZm{bH$mAm|, {OZ_| àË òH$ H$s bå~mB© l h¡ naÝVw CZ_| \o$am| H$s g§»`m N1 Am¡a N2 VWm 

{ÌÁ`m r1 Am¡a r2 (r2 > r1) {^Þ h¢, Ho$ AÝ`moÝ` àoaH$Ëd Ho$ {bE ì §̀OH$ àmßV H$s{OE &    3 
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21. (a) S le. How did Huygens explain the absence of 
the backwave ?      2 

   OR 

(b) 
by (i) concave mirror, and (ii) a convex lens.  2 

22. The refractive indices of two media A and B are 2 and 2  respectively. 

What is the critical angle for their interface ?  2 

23. (a) Draw a graph showing the variation of binding energy per nucleon 
as a function of mass number A. The binding energy per nucleon for 
heavy nuclei (A  170) decreases with the increase in mass number. 
Explain.      2 

   OR 

(b) th 
stable orbit in a hydrogen atom. 2 

24. Explain the roles of diffusion current and drift current in the formation of 
the depletion layer in a p-n junction diode.  2 

25. Explain the property of a p-n junction which makes it suitable for 
rectifying alternating voltages. Differentiate between a half-wave and a 
full-wave rectifier.      2 

SECTION C 

26. A potential difference V is applied across a conductor of length l and 

uniform cross-section area A. How will the (i) electric field E, (ii) drift 
velocity vd, and (iii) current density j be affected when (a) V is doubled 

and (b) l is halved (keeping other factors constant) ? 3 

27. What is 

an expression for the mutual inductance of two long coaxial solenoids, 

each of length l but having different number of turns N1 and N2 and radii 

r1 and r2 (r2  r1).     3 
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28. (H$) {H$gr AmXe© g§Ym[aÌ Ho$ {gam| go H$moB© ac òmoV v = vm sin t g§`mo{OV h¡ &  

(i) n[anW _| àdm{hV Ymam, Am¡a (ii) g§Ym[aÌ Ho$ à{VKmV Ho$ {bE ì §̀OH$ ì`wËnÞ 

H$s{OE & Ymam i Am¡a t Ho$ ~rM J«m\$ Ambo{IV H$s{OE &       3  

 AWdm 

(I) `{X {H$gr n[anW _| {H$gr ac dmoëQ>Vm òmoV Ho$ {gam| go loUr _| H$moB© àoaH$ L, 

g§Ym[aÌ C Am¡a à{VamoYH$ R g§`mo{OV h¢, Vmo n[anW _| Am¡gV Cn ŵº$ e{º$ Ho$ {bE 

ì`§OH$ àmßV H$s{OE & (i) n[aewÕ àoa{UH$ n[anW, Am¡a (ii) n[aewÕ à{VamoYH$ 

n[anW Ho$ {bE e{º$ JwUm§H$ kmV H$s{OE &       3 

 

29. H$moB© àmoQ>m°Z {OgH$s D$Om© 
673·1

500  eV h¡, go g§~Õ Xo ~«m°½br Va§Jm| H$m Va§JX¡Ü ©̀ 

n[aH${bV H$s{OE & g_mZ D$Om© dmbo {H$gr Eoë\$m H$U Ho$ {bE `h Va§JX¡Ü ©̀ {H$g àH$ma 

à^m{dV hmoVr h¡ ? 3  

 

30. (H$) (i) {gÕ H$s{OE {H$ g^r Zm{^H$m| Ho$ {bE Zm{^H$s` KZËd g_mZ hmoVm h¡ &  

  (ii) Zmo§ Ho$ ẁJb Ho$ n¥WH$Z H$mo \$bZ _mZH$a Cg ẁJb H$s 

pñW{VO D$Om© H$m J«m\$ It{ME & Bg J«m\$ go Xmo {ZîH$f© {ZH$m{bE &   3       

 AWdm  

 (I) (i) JmBJa-_mg©S>oZ à`moJ _| àH$sU©Z H$moU ( ) H$mo \$bZ _mZH$a g§gy{MV 

àH$s{U©V H$Um| H$s g§»`m (N) Ho$ {dMaU H$mo Xem©Zo Ho$ {bE AmboI (J«m\$)  

It{ME &        

(ii) Bg AmboI go {ZH$mbo OmZo dmbo Xmo {ZîH$fm] H$s g§jon _| MMm© H$s{OE Am¡a 

{b{IE {H$ ò {H$g àH$ma na_mUw _| Zm{^H$ H$s ImoO H$s Amoa bo OmVo h¢ & 3 
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28. (a) An ac source v = vm sin t is connected across an ideal capacitor. 

Derive the expression for the (i) current flowing in the circuit, and 

(ii) reactance of the capacitor. Plot a graph of current i versus t.  3 

   OR 

(b) A series combination of an inductor L, a capacitor C and a resistor 

R is connected across an ac source of voltage in a circuit. Obtain an 

expression for the average power consumed by the circuit. Find 

power factor for (i) purely inductive circuit, and (ii) purely resistive 

circuit.   3 
 

29. Calculate the wavelength of de Broglie waves associated with a proton 

having 
673·1

500  eV energy. How will the wavelength be affected for an 

alpha particle having the same energy ?   3 

 

30. (a) (i) Prove that the nuclear density is same for all nuclei.  

(ii) Draw a plot of potential energy of a pair of nucleons as a 

function of their separation. Draw two inferences from this 

plot. 3 

   OR 

 (b) (i) Draw a graph to show the variation of the number of scattered 

particles detected (N) in Geiger-Marsden experiment as a 

function of scattering angle ( ). 

(ii) Discuss briefly two conclusions that can be drawn from this 

graph and how they lead to the discovery of nucleus in an 

atom. 3 



 

55/3/1   Page 18 of 23 

IÊS> K 

31. (H$) (i) SI _mÌH$ {b{IE &   

  (ii) JmCg {Z`_ H$m Cn`moJ H$aHo$ {H$gr EH$g_mZ ê$n go Amdo{eV AZÝV 

g_Vb MmXa Ho$ H$maU {dÚwV joÌ Ho$ {bE ì §̀OH$ àmßV H$s{OE & 

(iii) AmaoI _| Xem©E AZwgma, ŵOm L H$m H$moB© KZ AmH$me (space) _| pñWV  

h¡ & Bg àXoe _| H$moB© {dÚwV joÌ E  = (Ax + B) 
^
i  

C
N  {dÚ_mZ h¡ & Bg 

KZ Ho$ ^rVa ~ÝX ZoQ> Amdoe kmV H$s{OE &    5 

  

 AWdm  

 (I) (i) {H$gr {~ÝXþ na {dÚwV {d^d H$s n[a^mfm Xr{OE Am¡a BgH$m SI _mÌH$ 

{b{IE &       

(ii) Xmo g§Ym[aÌ loUr _| g§̀ mo{OV h¢ & Bg g§̀ moOZ H$s Vwë` Ym[aVm Ho$ {bE 

ì §̀OH$ ì ẁËnÞ H$s{OE & 

(iii) Xmo {~ÝXþ Amdoe + q Am¡a  q, x-y Vb _| H«$_e: {~ÝXþAm| (3a, 0) Am¡a  

(0, 4a) na AdpñWV h¢ & _yb-{~ÝXþ na H$moB© Vrgam Amdoe Q aIm h¡ &  

q Am¡a a Ho$ nXm| _| Q H$m dh _mZ kmV H$s{OE {Oggo {ZH$m` H$s  

pñWa-d¡ÚwV pñW{VO D$Om© eyÝ` hmo OmE &          5 
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SECTION D 

31. (a) (i) Define electric flux and write its SI unit.  

 (ii) 

due to a uniformly charged infinite plane sheet.  

(iii) A cube of side L is kept in space, as shown in the figure. An 

electric field E  = (Ax + B) 
^
i  

C
N

 exists in the region. Find the 

net charge enclosed by the cube.  5 

  

   OR 

 (b) (i) Define electric potential at a point and write its SI unit.  

(ii) Two capacitors are connected in series. Derive an expression 

of the equivalent capacitance of the combination.  

(iii) Two point charges + q and  q are located at points (3a, 0) and 

(0, 4a) respectively in x-y plane. A third charge Q is kept at 

the origin. Find the value of Q, in terms of q and a, so that the 

electrostatic potential energy of the system is zero.  5 
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32. (H$) (i) {H$gr Mb Hw$ÊS>br J¡ëd¡Zmo_rQ>a H$m {gÕmÝV {b{IE Am¡a BgH$s {H«$`m{d{Y 

H$s ì`m»`m H$s{OE & {H$gr J¡ëd¡Zmo_rQ>a H$m, CgHo$ Bgr ê$n _|, {H$gr 

?    

  (ii) {H$gr Mb Hw$ÊS>br J¡ëd¡Zmo_rQ>a  ? Bgo 

{H$g àH$ma ~Zm`m OmVm h¡ ?  5       

 AWdm  

 (I) (i) {H$gr Ymamdmhr d¥ÎmmH$ma nme Ho$ Aj na Mwå~H$s` joÌ Ho$ {bE ì §̀OH$ 

ì ẁËnÞ H$s{OE &       

(ii) à{VMwå~H$s` nXmW© Am¡a AZwMwå~H$s` nXmW© Ho$ ~rM {d ôXZ H$aZo dmbo 

H$moB© Xmo {~ÝXþ {b{IE &        5 

33. (H$) (i) dH«$Vm {ÌÁ`m Ho$ {H$gr AdVb Xn©U Ho$ gm_Zo Xÿar u na pñWV {H$gr 

{~å~ Ho$ dmñV{dH$ à{V{~å~ Ho$ ~ZZo H$mo Xem©Zo Ho$ {bE {H$aU AmaoI 

It{ME & Bg àH$ma, u Am¡a R Ho$ nXm| _| à{V{~å~ Xÿar  Ho$ {bE g§~§Y 

àmßV H$s{OE &  

  (ii) {H$gr 1 m \$moH$g Xÿar Ho$ CÎmb b|g Ho$ gm_Zo 1·8 m bå~mB© H$m H$moB© 

ì`{º$ b|g go 5 m 

Am¡a D±$MmB© kmV H$s{OE &   5       

 AWdm  

 (I) (i) {H$gr {Ì ŵOmH$ma H$m±M Ho$ {àµÁ_ go JwµOaZo dmbr {H$gr àH$me {H$aU Ho$ 

AndV©Z H$mo Xem©Zo Ho$ {bE {H$aU AmaoI It{ME & Bg àH$ma, AndV©Zm§H$ 

( ) Ho$ {bE {àµÁ_ H$moU (A) Am¡a Ý`yZV_ {dMbZ H$moU ( m) Ho$ nXm| _| 

g§~§Y àmßV H$s{OE & 

(ii) {H$gr AdVb b|g Ho$ XmoZm| n¥îR>m| H$s dH«$Vm {ÌÁ`mE± 20 cm h¢ & `{X b|g 

H$s j_Vm  5·0 D h¡, Vmo b|g Ho$ nXmW© H$m AndV©Zm§H$ kmV H$s{OE &     5 
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32. (a) (i) Write the principle and explain the working of a moving coil 

galvanometer. A galvanometer as such cannot be used to 

measure the current in a circuit. Why ?  

(ii) Why is the magnetic field made radial in a moving coil 

galvanometer ? How is it achieved ? 5 

   OR 

 (b) (i) Derive an expression for magnetic field on the axis of a current 

carrying circular loop.  

(ii) Write any two points of difference between a diamagnetic and 

a paramagnetic substance.  5 

 

33. (a) (i) Draw a ray diagram showing the formation of a real image of 

 

(ii) A 1·8 m tall person stands in front of a convex lens of focal 

length 1 m, at a distance of 5 m. Find the position and height 

of the image formed.  5 

   OR 

 (b) (i) Draw a ray diagram showing refraction of a ray of light 

through a triangular glass prism. Hence, obtain the relation 

for the refractive index ( ) in terms of angle of prism (A) and 

angle of minimum deviation ( m). 

(ii) The radii of curvature of the two surfaces of a concave lens are 

20 cm each. Find the refractive index of the material of the 

lens if its power is  5·0 D.  5 
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IÊS> L> 

34. AmaoI _| Xem©E AZwgma :  

3  107 m/s Ho$ doJ go J{V_mZ h¡ & BZ n{Å>H$mAm| Ho$ ~rM H$moB© Cn ẁº$ {d^dmÝVa 
Mbr n{Å>H$m Ho$ {H$Zmao go R>rH$-R>rH$ Q>H$amE & 

  

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

(H$) ?  1     

(I) AmH¥${V ?  1   

(J) AZwà ẁº$ {d^dmÝVa kmV H$s{OE &  2 

 AWdm  
(J) n{Å>H$mAm| Ho$ ~rM Ho$ àXoe _| Cg Mwå~H$s` joÌ Ho$ n[a_mU Am¡a {Xem H$mo kmV 

OmZm Mm{hE & 2 

35. {H$gr dñVw Ho$ H$moZm|, {OZH$m AmH$ma àH$me H$s Va§JX¡Ü`© Ho$ Vwë` hmo, na àH$me Va§J H$m 
_w Zm àH$me H$m {ddV©Z H$hbmVm h¡ & {ddV©Z dmñVd _| {H$aU àH$m{eH$s H$s gr_mE± 
n[a^m{fV H$aVm h¡ & àH$m{eH$ §̀Ìm| Ho$ {bE gr_mE± àH$me H$s Va§JX¡Ü ©̀ Ûmam {ZYm©[aV H$s 
OmVr h¡ & {H$gr EH$b-{Par Ho$ {ddV©Z n¡Q>Z© Ho$ àojU Ho$ {bE H$moB© àm`mo{JH$ ì`dñWm 
~Zm`r OmVr h¡ &    
Cn ẁ©º$ Ho$ AmYma na {ZåZ{b{IV àíZm| Ho$ CÎma Xr{OE  : 
(H$) `{X àH$me Ho$ Va§JX¡Ü ©̀ _| d¥{Õ H$a Xr OmE, 

àH$ma à^m{dV hmoJr ? 1 

(I) àW_ {ZpåZîR> ?  1 

(J) ì`{VH$aU Am¡a {ddV©Z n¡Q>Zm] Ho$ ~rM Xmo AÝVa {b{IE & 2 

 AWdm  
(J) Xmo {dÚmWu EH$ 10 m D±$Mr H$j {d^mOH$ Xrdma Ûmam 7 m Ho$ A§Va na h¢ & `{X 

, Vmo {\$a 
^r do {dÚmWu EH$-Xÿgao H$mo XoI Zht nmVo `Ú{n do Amng _| AmgmZr go dmVm©bmn 
{H$g àH$ma H$a nmVo h¢ ? 2 
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SECTION E   

34. A beam of electrons moving horizontally with a velocity of 3  107 m/s 
enters a region between two plates as shown in the figure. A suitable 
potential difference is applied across the plates such that the electron 
beam just strikes the edge of the lower plate.  

  

 Answer the following questions based on the above : 

 (a) How long does an electron take to strike the edge ? 1 

 (b) What is the shape of the path followed by the electron and why ? 1 

 (c) Find the potential difference applied. 2 

   OR 

 (c) Find the magnitude and direction of the magnetic field which 
should be created in the space between the plates so that the 
electron beam goes straight undeviated.  2 

35. Diffraction of light is bending of light around the corners of an object 
whose size is comparable with the wavelength of light. Diffraction 
actually defines the limits of ray optics. This limit for optical instruments 
is set by the wavelength of light. An experimental arrangement is set up 
to observe the diffraction pattern due to a single slit. 

 Answer the following questions based on the above : 

 (a) How will the width of central maximum be affected if the 
wavelength of light is increased ? 1 

 (b) Under what condition is the first minimum obtained ? 1 

 (c) Write two points of difference between interference and diffraction 
patterns. 2 

   OR  

(c) Two students are separated by a 7 m partition wall in a room 10 m 
high. If both light and sound waves can bend around obstacles, how 
is it that the students are unable to see each other even though they 
can converse easily ?  2  
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MARKING SCHEME: PHYSICS(042) 

Code: 55/3/1 

Q.No. VALUE POINTS/EXPECTED ANSWERS Marks Total 

Marks 

 SECTION A   

1. 
(b) 3(1.0 10 )

N
i

C
   

1 1 

2. (a)   Electric Field 1 1 

3. (d)   nevd 1 1 

4. (c) 

 
 

1 1 

5. (d)  a helix with increasing pitch. 1 1 

6. (b)  inductor decreases and the capacitor increases 1 1 

7. (d)  ultraviolet 1 1 

8. (c )  I α A
2
 1 1 

9. (b)   twice 1 1 

10. (a)   h 1 1 

11. (b)  0.51eV 1 1 

12. 
(b) 

9

5
 

1 1 

13. (c)  5 x 10
9
 m

-3 1 1 

14. (c) the potential barrier is raised  1 1 

15. 
(a) 

2

oV

 
     1     1 

16. (d) Assertion (A) is false and Reason (R) is also false.      1     1 

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

explanation of the Assertion (A) 

1 1 

18. (c) Assertion (A) is true, but Reason (R) is false 

 

 

 

 

 

 

 

1 1 
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 SECTION B   

19.  

 

 

                                             

2l r ;   2 3(2 )A Br r   

3

A

B

r
r 

 

0

2
X

2

1

9

O AA B

B A B

A

B

N IB r

B r N I

B

B








 

 

 

 

    ½ 

 

 

 

    ½ 

 

    

    ½ 

 

 

    ½ 

 

    

 

 

 

 

 

 

 

 

 

 

 

 

   

    2 

20.  

 

 

 

 

Displacement current: It is the current that arises due to the rate of change of 

electric field/flux.    

 

Alternatively:- 

 
 

Alternatively: The term with units of current to explain the continuity of 

current in a region. 

 

Difference: 

Displacement current is due to change in electric flux. 

Conduction current is due to flow of electrons.  

 Alternatively: 

 

 

  

 

 

    

    

    1 

    

 

 

 

 

 

 

 

 

     1 

 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

     

 

 

    

     

   

    

 

    2 

21. (a)  

 

 

 

Statement: Each point of the wavefront is the source of secondary disturbance 

in all directions.  

    

   

 

   

   

   ½ 

 

    

 

 

 

 

2

oNI
B

r




0
E

d

d
I

dt



 

  
 

0
E

d

d
I

dt



 

  
 

c

dq
I

dt


Ratio of magnetic fields at the centres of loop A & loop B                    2 

Definition of Displacement Current                                                   1 

Difference                                                                                        

Statement of Huygen’s Principle                                                 1 

Explanation                                                                                

    1

   1
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Common tangent to all the secondary wavelets gives new position of the 

wavefront. 

Explanation: Light energy cannot travel in backward direction. 

Alternatively: 

It was an adhoc assumption . 

Alternatively: 

For back wave:   I =  
 

 
 (1+ cos  ) 

at  =180
o  

;
  
contribution is zero. 

 

Alternatively: 

Amplitude of secondary wavelets is maximum in forward direction and zero in 

backward in direction. 

 

Note: If any other relevant explanation given, give full credit.  

 

 

    ½ 

 

    1 

 

 

 

 

 

 

 

 

    

    

                                               OR 

(b) 

 

 

 

 (i) 

 (ii)  

 

   

 

 

 

 

 

 

   

 

 

   1 

 

 

 

 

 

 

 

 

 

 

 

    1 

    

 

 

 

    

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     2 

(i) Diagram for concave mirror                                       1 

(ii) Diagram for convex lens                                            1 
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 22.  

 

 

 

From  Snell ‘s law:- 

sin Sin 90

2 sin 2 1

1
sin

2

45

A c B

c

c

c

i

i

i

i

  

  



   

 

 

 

   

    

   ½ 

 

   ½ 

  

   ½ 

  

   ½ 

 

 

  

Alternatively: 

1
sin

1
sin

2

45

c B

A

c

o

c

i

i

i








 

    

 

     

    1 

 

    ½ 

    

     ½ 

 

    

 

 

 

 

 

 

    

     2 

23. (a) 

 

 

Explanation                                                                                                   1 

 

 
Explanation:-Nuclear forces are short range & show saturation, while the 

electrostatic force are neither short range nor show any saturation. Hence for 

heavier nuclei (A>170) the electrostatic force of repulsion becomes 

predominant, decreasing the binding energy per nucleon. 

Alternatively:-As the size of the nucleus increases, the nucleus becomes 

unstable. 

 

 

  

  

 

 

 

 

 

 

 

 

1 

 

 

 

 

 

 

 

    1 

 

 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

    

 

 

 

 

 

 

 

    

  

 

     

Calculation of critical angle                                                                 

Graph of binding energy per nucleon as a function of mass number A        1

Note: No deduction of marks if values of elements are not shown in the graph.

        2
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OR 

 

(b) 

 

Expression for radius of the n
th

 orbit in a hydrogen atom                            2                                                                         

                                                                                            

 
2 2 2

2 2

v

4nn o n

m kq e

r r r
 


                                                       -----(1) 

v
2

n

nh
m r


                                                                -----(2) 

Using equation  (1) &(2) 

 

 

2 2

2 2

4

2

o

n

n h
r

m e




  =  0.53 x 10

-10
n

2  
m 

 

 

 

 

  

 

 

 

 

 

   ½ 

 

    ½ 

 

    

    

   1 

 

 

 

 

 

 

 

 

 

    

 

 

 

 

 

 

    

 

 

 

 

   

   2 

24.  

 

 

 

During the formation of p-n junction ,and due to the concentration gradient 

across p-,and n-sides, holes diffuse from p-side to n-side (pn) and electrons 

diffuse from n-side to p-side(np).When an electron diffuses from (np), it 

leaves behind an ionized donor(positive charge) on  n-side which is immobile. 

Similarly, when a hole diffuses from (pn) due to the concentration gradient, 

it leaves behind an ionised acceptor (negative charge) which is immobile. This 

space–charge region on either side of the junction together is known as 

depletion region. 

As a result, an electric field is developed across the junction. Due to this 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 charge carriers due to the electric 

field is called drift .Initially, diffusion current is large and drift current is 

small. 

As the diffusion process continues, the electric field strength & hence drift 

current increases .This process continues till diffusion & drift current becomes 

equal. 

    

 

 

 

 

 

   1 

 

 

 

 

 

    

   1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   2 

Roles of diffusion current and drift current                                  1+1 
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25.  

Explanation of property                                                                               1 

Difference between half wave and full wave rectifier.                                1 

 

 pn-junction conducts in forward bias. 

 

Alternatively:-pn-junction is a uni-directional device. 

 

The half-wave rectifier gives output only for half of the input cycle .The full-

wave rectifier gives output for both the halves of the input cycles. 

 

Alternatively:-If output waveform of both the rectifiers shown 

diagrammatically, then full credit to be given. 

 

 

 

 

 

   1 

 

 

 

 

1 

   

 

 

 

 

 

 

 

 

    

   

 

 

  2 

 SECTION  C   

 

 

26. 

 

 

 

 

       (a)   When V is doubled,  

 

       (i)    Electric field is doubled.    

       (ii)   Drift velocity is doubled.                                                                                       

       (iii)  Current density is doubled    

  

       (b)  When l  is halved, 

 

       (i)    Electric field is doubled.    

       (ii)   Drift velocity is doubled.                                                                                       

       (iii)  Current density is doubled     

 

    Alternatively: 

                                                           

(i) 
V

E
l

 ;   ' 2E E   

(a)   When V is doubled, effect on 

(i)    Electric field                                                                          ½ 

(ii)   Drift velocity                                                                         ½                      

(iii)  Current density                                                                      ½ 

                                                       

(b)   When l  is halved, effect on 

 (i)   Electric field                                                                         ½ 

(ii)   Drift velocity                                                                        ½ 

(iii)  Current density                                                                     ½ 

 

 

 

 

 

 

 

 

 

 

 

    

     

 

 

 

   

    

     ½ 

     ½ 

     ½ 

 

    

 

   ½ 

   ½ 

   ½ 
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(ii) vd

eE e V

m m l




   
    
   

    

vd
 V ;     v

 
  = 2 vd

 

(iii) Current density  
I V

J
A RA

   

 J is also doubled. 

(a)    When  l  is halved 

(i) 
V

E
l

 ;    ' 2E E   

(ii)  vd

eE e V

m m l
 

   
    
   

 

   v' 2vd d   

(iii) 
I V V A V

J
A RA A l l 

 
    

 
    

                  J is also doubled. 

 

 

 

 

 

 

    

 

 

 

 

 

 

 

 

 

 

 

 

    3 

27.  

 

Mutual Inductance-It is the magnetic flux in the secondary coil due to the flow 

of unit current in the primary coil. 

Alternatively:  
It is the emf induced in the secondary coil when rate of change of current in 

the primary coil is unity. 

 

Expression for Mutual Inductance 

Let N1 and N2 be the total number of turns of coils S1 &S2, respectively. 

 

When a current I2 is set up through  S2, it in turn sets up a magnetic flux 

through S1N1 1=M12I2                                        ---------(1) 
 

M12 is the mutual inductance of solenoid S1 w.r.t. S2. 

Magnetic field due to I2 in S2 2

2( )o

N
I

l
  

N1 1=(N1)(πr1
2
)( µo 2N

l
I2)                                                                                       ---------(2) 

 

 

 

 

 

Definition /Meaning of Mutual Inductance                                                 1                                                                   

Expression  for Mutual Inductance                                                              2                                                                   

 

 

 

 

 

    1   

 

 

 

 

 

    

 

 

 

    ½ 

           

 

     

    ½ 

 

    ½ 
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From equation (1) & equation (2) 

 

M12 = 
2

1 2 1o

l

µ N N r
 

 

 

   

 

    ½ 

 

 

 

   

 

 

 

 

    3 

    

28.  

(a)  

 

(i) Expression for current                                                                              1 

(ii) Reactance of the capacitor                                                                      1 

      Graph of i versus t                                                     1                                                                                                        
 

(i) Sinm

q
V t

C
   

( sin )

os

m

m

dq d
I CV t

dt dt

I CV c t



 

 



 

 

Alternatively:- 

cos sin( )
21

m

m

V
I t I t

C

 



    

(ii) sin( ) sin( )
2 21

m

m

V
I t I t

C

  



     

Comparing with 
1

m

m

V
I

C

  

Reactance of the capacitor;  1
cX

C
  

 
OR 

(b) 

 

 

 

Expression for average power consumed                                                    2  

Power Factor for  

(i) Purely Inductive circuit                                                                          ½ 

(ii) Purely Resistive Circuit                                                                        ½ 

 

 

 

 

 

 

 

 

    

    ½ 

    

    ½ 

 

 

 

 

 

 

 

 

    

     

    1 

 

 

 

    1 
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Instantaneous Power;  

( sin )mP VI V t    )t    

cos cos(2 )P t                                                       ----(1) 

 

The average power over a cycle is given by the average of the two terms in the 

R.H.S of equation (1). It is only the second term which is time dependent .Its 

average is zero (the positive half of the cosine cancels the negative half). 

Therefore, 

cos cos
2 2 2

cos

m m m m

avg

avg rms rms

V I V I
P

P V I

 



 



 

 

Alternatively:- 

If the expression is deduced using integration, then full credit to be given. 

 

 

(i) Power factor for purely inductive circuit, cos 0
2


   

 
(ii) Power factor for purely resistive circuit; 0 cos 1     

 

    

 

    ½ 

   

    ½ 

  

    

   ½ 

 

   

    

    

    

    

    ½ 

  

 

 

 

     

 

    ½ 

 

    ½ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

 

 

   

   

 

 

 

 

    

 

     3 

29. 

 

2

h

mK
   

 
500

1.673
K eV

 
  
 

 

 

  

19

34

19
27

12

500 x 1.6 x 10

1.673

6.63 x  10

500 x 1.6 x 10
2 x 1.673 x 10  x 

1.673

1.65 x 10

1

p

J

m

m

















 
 
 

  

Calculation of wavelength                                                                            2 

Effect on wavelength                                                                                    1 

 

 

 

 

   ½ 

 

 

 

 

   

   

    ½ 

  

 

   ½ 

 

   ½ 

 

  

   ½ 

     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 m

m     m

I    sin(

2

   V  I
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For α particle;   4 pm m   

2

p




   

 

 

   

     ½ 

 

 

 

 

     

     3 

30.  

(a)  

 

(i) Prove that nuclear density is constant                                                     1                                              

(ii) Graph between potential energy & separation                                       1 

      Two Inferences                                                                               ½ + ½                                       

(i) 
mass

volume
   

 
      =                               

                 
 

   
 

33
1/3

0

  m 3

4 4

3
o

A m

R
R A







   

 

Hence, density is independent of mass number. 

 

(ii) 

  

 

Inferences 

-The force is attractive for distances larger than ro. 

- The force is repulsive for distance less than ro. 

 

Alternatively:- 

Any other relevant inference drawn from the graph should be given full credit. 

 

 

 

    

 

 

 

 

 

     

     

 

   ½ 

 

     

    ½ 

  

 

     

 

 

 

 

 

 

   1 

 

 

 

 

 

   

 

 

 

 

    ½  

    ½ 
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OR 

(b) 

(i) Graph to show the variation of the number of 

     scattered particles as a function of scattering angle.                                1                                                                                  

 (ii) Two conclusions                                                                             ½ + ½ 

       Discovery of nucleus                                                                              1 

 

 

 

 

(i) 

 
 

(ii)- The entire positive charge and most of the mass of the atom are 

concentrated in a small space. 

-Many of the α-particles pass through the foil. It means that they do not suffer 

any collisions. 

 

To deflect the α-particle backwards, a large repulsive force is required, which 

is provided only if the greater part of the mass of the atom & its positive 

charge were concentrated tightly at its centre. This lead to the discovery of the 

nucleus in the atom.  

 

 

 

 

 

 

  

 

 

 

 

   

 

 

   1 

 

 

 

 

 

 

 

     

 

    ½  

 

    ½  

 

   

   

   1 

 

 

 

     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

    

 

 

 

    3   

    

 SECTION D   

31.  

(a) 

(i) Definition  & SI Unit of Electric Flux                                      ½+ ½                                                       

(ii) Deriving the expression for electric field due to a  

     uniformly charged infinite plane sheet.                                          2                                                                                                                          

(iii) Net charge enclosed by the cube                                                  2                                    

 

(i) .E A   
Alternatively: Electric flux is the number of electric field lines passing 

through an area normally. 

S.I. unit of electric flux Nm
2
/C or V-m. 

 

 

 

 

 

 

 

  

    ½ 

    

    

     

 

 

    

 

 

 

 

 

 

 

 

 ½
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(ii) 

 

 
 

 

From Gauss’s law:- E   . 
o

q
dA


  

2

2

o

o

A
EA

E













 
Alternatively: If the shape of the Gaussian surface is taken cylindrical, 

full credit to be given. 

 
(iii) 

  

2

0

2 3 2

cos180

cos0

( )

o

L

R

Eds Eds

BL

Eds Eds

AL B L AL BL





  

 

 

   

 

Net flux = L R   
3 2 2( )AL BL BL    

Net flux = 3

o

q
AL 


 

=> 3

oq AL   

 

                                            OR 

 

(b)  

 

(i) Definitions & S.I. Unit of electric potential                                      ½ + ½ 

(ii) Derivation of expression of Equivalent capacitance                        2                                                      

(iii) Calculation of Electrostatic Potential Energy                                 2   

 

(i) Electrical Potential – Electrostatic potential at any point in a region with 

electrostatic field is the work done in bringing a unit positive charge (without 

acceleration) from infinity to that point. 

 

 

 

 

 

 

    ½ 

 

 

 

 

 

 

     

    ½ 

  

    ½ 

 

    ½ 

 

    

    

 

    

    ½ 

 

    ½ 

 

 

 

   ½ 

 

 

   ½ 

 

 

 

 

 

 

 

 

 

 

   ½ 
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 Alternatively:-    

 

V 
         

 
 

 

V E  . dl  
S.I. unit of electrostatic potential is volt. 

 

Alternatively:- 

S.I. unit is J/C. 

 

 

           
1 2

1 2

1 2

1 1

.

Q Q
V V V

C C

Q
Q

Ceq C C

   

 
  

   

     
        1 2

1 1 1

.Ceq C C
   

 

(iii) 

Potential energy of the system = 
2( )

4 3 5

Q q Qq q
K

a a a

 
  

 
 

Potential energy of the system = 0 
2

0
4 3 5

0
4 3 5

0
12 5

Qq Qq q
K

a a a

Q Q q

Q q

 
    

 


   

   

 

 Q    12

5

q
 

  

 

 

 

 

 

 

 

  ½ 

 

     

 

   

 

 

 

   ½ 

 

 

 

 

 

     ½ 

    

     ½ 

 

     ½ 

 

 

 

 

   ½ 

 

 

  

   ½ 

 

 

 

 

   1 
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32. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(a)  

(i) Principle – When a rectangular loop carrying current I is placed in a 
uniform magnetic field, it experiences a torque. 
 
  Working:- 
When a current flows through the coil of a galvanometer, a torque acts on it. 

sinNiAB   
For radial magnetic field; sin 1   

The spring provides a counter or restoring toqrue k . 

In equilibrium; 
k NiAB

NAB
i

k







   
 

   

 
Galvanometer cannot be used as such to measure current because: 
-It has large resistance and hence will change the value of current in the 
circuit. 
-It is a sensitive device. 
(Any one of the above) 
 
(ii) The magnetic field is made radial in a moving coil galvanometer so that 

the magnetic dipole moment ( m


) is always perpendicular to the magnetic 

field ( B
 ) Hence, sin 1   always  

Alternatively: The magnetic field is made radial in a moving coil 
galvanometer to make the scale linear. 
 
It is achieved by using curved magnetic poles. 
 
Alternatively:-By using soft iron cylindrical core. 
 

OR 
(b)  
 
(i) Derivation of expression for magnetic field 
    on the axis of a current carrying loop.                                                                                                   
(ii) Two differences between  
    diamagnetic and paramagnetic substance.                                                                                         

 
 

(i) For a moving coil galvanometer 
    Principle                                                                                                                                         
    Working                                                                                                                                                    
    Reason it cannot be used as such                                                   1                                                  
(ii) Reason for radial field                                                                                                 
     How radial field is achieved                                                                                                      

   
 
 
 
 
 
 
 
   1 
 
 
 
    
 
 
    
    
   1 
 
 
 
 
   1 
 
 
 
 
   1 
 
 
 
 
 
 
    
    1 
 
 
 
 
 
 
 
 
 
 

    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

      3

 1+1

   1
   1

 1
1
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 2 2

sin 90

4

o

oidl

x R







 

        dB cancels out. 

 

Net B = cosxdB dB    

        =
 2 24

o idl

x R







  

 
1/ 2

2 2

R

x R
 

       =
 

3/ 2
2 24

oiR

x R



 

dl  

      =
 

3/ 2
2 24

oiR

x R



 
 (2 )R  

       
 
(ii) Differences  

 
Diamagnetic Materials 

(i) Susceptibility is between -1 and 0. 

 

(ii) Relative permeability is between 0 

and 1. 

(iii) µ < µo 

(iv) Tendency to move from stronger to 

weaker part of external magnetism. 

(v) is repelled by a magnet. 

(vi) Field inside the material is reduced. 

 

 

 

Paramagnetic Materials  

(i) Susceptibility is a small positive 

number.(slightly greater than zero.)  

(ii) Relative permeability is slightly 

greater than 1. 

(iii) µ > µo 

(iv) Tendency to move from region of 

weak to strong magnetic field.  

(v) is weakly attracted by a magnet. 

(vi) Field inside is slightly enhanced. 

 

 

 

 

 

 

 

   ½ 

 

 

 

 

 

 

 

   ½ 

 

 

    ½ 

 

 

 

    ½ 

 

    

 

 

  

    ½ 

 

 

    ½ 

 

 

 

 

 

 

   1+1 

 

 

 

 

 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(i)
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(vii) 

   

 

(vii) 

 

 
Any two of the above mentioned differences. 

 

 

 

     

 

 

 

 

 

   5 

33.  

(a) 

 

(i) Ray diagram showing formation of real image in a concave mirror.    1                                                                                                                                                

   Obtaining the relation between u,v and R                                                                                                                                                                                                

(ii) Position of image formed                                                                                                                                                                                            

     Height of image formed                                                                                                                                                                                                          

 

(i)  

 
From Fig. the two right-angled triangles A′B′F and MPF are similar. (For 

paraxial rays, MP can be considered to be a straight line perpendicular to CP.) 

Therefore,  

 

                 -----(i) 
Since ∠ APB = ∠ A′PB′, the right angled triangles A′B′P and ABP are also 

similar. Therefore, 

                    -----(ii) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    1 
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    ½ 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    2
     1
     1
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Comparing equations (i) and (ii) 

                                                    -----(iii) 

 

B′ P = – v, FP = – f, BP = – u; 

 

Using these in Eq.(iii) we get 
1 1 1 2

v u f R
    

Alternatively:- If the result derived by any other method, full credit to be 

given.  

 

(ii) For lens: 
1 1 1

v u f
   

5 ;u m    1f m   

 
 

1 1 1

v 5 ( 1)

5
v = 1.25

4

5
v 4

5

m m

I
m

O u

 
 

 


  



 

 

I = (- 0.25) × (1.8) 

I = - 0.45 m 

 

OR 

(b)  

(i) Ray diagram showing refraction  

     of a ray of light through a rectangular glass prism.                                 1 

    Obtaining the relation between , & mA                                                    2                                                                

(ii) Finding Refractive Index of material of  the lens.                                  2                                       

 

(i) 

 
 

 

 

 

    ½ 

 

 

 

 

   ½ 

 

 

 

   

    ½ 

 

 

 

 

   

   ½ 
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   1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



20 

 

 

In the quadrilateral AQNR, two of the angles (at the vertices Q and R) are 

right angles. Therefore, the sum of the other angles of the quadrilateral is 180º. 

∠A + ∠QNR = 180º 

 From the triangle QNR, r1 + r2 + ∠QNR = 180º  

Comparing these two equations, we get  

      r1 + r2 = A                                                                                        -------(i) 

The total deviation   is the sum of deviations at the two faces,  

  = (i – r1 ) + (e – r2 ) that is,    = i + e – A                                      -------(ii) 

 

When   = m ;  i = e & r1 = r2 

From (i); 2r  = A or r = A/2 

 

From (ii); m   2i - A or i = 
2

mA   

sin( )
sin 2

sin sin
2

mA

i

Ar







 

 
 
(ii) Given; P = - 5D  

      f (in cm) 
100

( 5)



= - 20 cm  

Using Lens Maker’s formula ;  
1 2

1 1 1
1 [ ]

f R R
    

 
1 1 1

1 [ ]
( 20) ( 20) ( 20)

  
  

 

 
1 1

1 [ ]
( 20) 10

  


;   1
1

2
    

3
1.5

2
    

 

 

 

 

 

 

    ½ 
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   ½ 

 

     

    ½ 
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 SECTION E   

34.  

 

 

(a) Electron strikes the edge after travelling 3 cm horizontally (along x-axis). 

                Sx = vx    t 
                3 10

-2 
 = (3  10

7 
)  t 

                    t = 10
-9

 s 

 

(a) Time taken by the electron to strike the edge.                                  

(b) Shape of path followed by the electron and it’s reason                     ½+ ½ 

(c) Potential Difference applied                                                                      2 

                 OR 

(c) Magnitude and Direction of magnetic field                                                                                          

 

 

 

 

 

 

 

 

 

    ½ 

 

    ½ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

         1

       1+1
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(b) Shape of the path is parabola. 
     Reason: Force/acceleration is in a fixed direction perpendicular to the    
                  initial velocity. 
 
(c) Along y-direction 

      21

2y y yS u t a t 
 

      -0.5 × 10-2 = 0 + 
ଵ

ଶ
ay(10-9)2 

         ay = -1016 m/s2 

 

     Magnitude of acceleration ( )y
eE e V

a
m m l

    
 

 

    
16 31 2

19

10 9.1 10 1 10

1.6 10
V

 



   



 

   
     V = 568.75  V  
 

OR 

(c) qE qvB ;  1
( )( )

v
ymaE

B
v e

   
Along y-direction 

      21

2y y yS u t a t 
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35.  
(a) Effect on width of central maximum                                               
(b) Condition for first minimum                                                          
(c) Differences  between interference and diffraction patterns                2 
        OR 
     Reason                                                                                                                                                                

 
(a) o    
    o  will increase with increase in wavelength. 
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(c) Differences 

 

Interference Pattern 

 

(i) All the maxima are equally 

spaced. 

(ii)The dark fringe is having zero 

intensity. 

(iii) All the maxima are of the same 

intensity.   

 

 

(iv) 

 
 Alternatively:- 

-It is obtained by the superposition of 

two waves originating from two 

sources/slits.  

 

Diffraction Pattern 

 

(i) Width of Central bright maxima 

is twice the width of the other 

maxima. 

(ii) The dark fringe is not 

completely dark. 

(iii) There is a sharp decrease in the 

intensity of maxima after the central 

bright maxima. 

(iv) 

 

 
It is obtained by the superposition 

of waves from points on a single 

slit. 
 It  

 

Any two of the above differences.  

OR 

 

(c) The opening (slit) is 3m; which is of the order of the wavelength of sound 

waves whereas it is very large compare to the wavelength of light. 

 Hence, sound can bend around the obstacle while light cannot. 
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