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Series FGHE  Set-5 

  àíZ-nÌ H$moS>       
 Q.P. Code  

amob Z§. 
Roll No. 

   
 

^m¡{VH$ {dkmZ (g¡ÕmpÝVH$) 
(Ho$db Ñ{ï>~m{YV narjm{W©̀ m| Ho$ {bE) 

PHYSICS (Theory) 
(FOR VISUALLY IMPAIRED CANDIDATES ONLY) 

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

 H¥$n`m Om±M H$a b| {H$ Bg àíZ-nÌ _o§ _w{ÐV n¥ð> 27 h¢ & 
 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| & 
 H¥$n`m Om±M H$a b| {H$ Bg àíZ-nÌ _| >35 àíZ h¢ & 
 H¥$n`m àíZ H$m CÎma {bIZm ewê$ H$aZo go nhbo, CÎma-nwpñVH$m _| àíZ H$m H«$_m§H$ 

Adí` {bI| & 
 Bg  àíZ-nÌ  15 {_ZQ >H$m g_` {X`m J`m h¡ &  àíZ-nÌ H$m {dVaU 

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

 Please check that this question paper contains 27 printed pages. 
 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. 
 Please check that this question paper contains 35 questions. 
 Please write down the serial number of the question in the  

answer-book before attempting it. 
 15 minute time has been allotted to read this question paper. The 

question paper will be distributed at 10.15 a.m. From 10.15 a.m. to 
10.30 a.m., the students will read the question paper only and will not 
write any answer on the answer-book during this period. 
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: 

: 

(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 ỳQ>́m°Z H$m Ðì`_mZ = 1.675  10 27 kg 

 àmoQ>m°Z H$m Ðì`_mZ = 1.673  10 27 kg 

 AmdmoJmÐmo g§»`m = 6.023  1023 à{V J«m_ _mob (per gram mole) 
 ~moëQ²>µO_mZ {Z`Vm§H$ = 1.38  10 23 JK 1 
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General Instructions : 
Read the following instructions very carefully and strictly follow them : 
(i) This question paper contains 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. {H$gr {nÊS> na 8  10 12 C Amdoe h¡ & BgH$m `h VmËn ©̀ h¡ {H$ Bg {nÊS> Zo 

(a) 8  10 12 B  

(b) 4  1010  

(c) 2  108  

(d) 5  107  

2. H$moB© Ymam loUr _| g§̀ mo{OV H$m°na Ho$ Xmo Vmam|, {OZH$s bå~mB`m± g_mZ naÝVw 
{ÌÁ`mE± 1 : 2 Ho$ AZwnmV _| h¢, go àdm{hV hmo ahr h¡ & 
Ho$ Andmh doJm| H$m AZwnmV h¡ : 
(a) 8 (b) 4 (c) 2 (d) 1 

3. {dam_mdñWm Ho$ {H$gr Amdo{eV H$U na H$moB© ~mø Mwå~H$s` joÌ B  Amamo{nV 
{H$`m J`m h¡ & `{X Bg H$U na H$moB© AÝ` ~b H$m ©̀aV Zht h¡, Vmo `h H$U : 

(a) B  Ho$ AZw{Xe Ëd[aV hmoJm 

(b) {dam_mdñWm _| ahoJm 

(c) dVw©b (d¥Îmr`) nW _| J{V H$aoJm 

(d) B  Ho$ AZw{Xe {Z`V Mmb go J{V H$aoJm 

4. {H$gr Hw$ÊS>br go JwµO SI _mÌH$m| _|) g_` Ho$ gmW  
 = 3t2 + 4t + 7 Ho$ ê$n _| {dMaU H$aVm h¡ & Bg Hw$ÊS>br _| t = 2 s Am¡a 

t = 1 s na ào[aV {d.dm. ~b (emf) H$m AZwnmV hmoJm :  

(a) 2 (b) 0·8 

(c) 1·6 (d) 4 
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SECTION A 

1. The charge on a body is 8  10 12 C. It means that the body 
has :  

(a) lost 8  10 12 electrons   

(b) gained 4  1010 electrons  

(c) gained 2  108 electrons   

(d) lost 5  107 electrons  

2. A current flows through a series combination of two copper 

wires of equal length but their radii are in the ratio of 1 : 2.  

The ratio of drift velocities of free electrons in the wires will be :  

(a) 8 (b) 4 (c) 2 (d) 1 

3. A charged particle at rest is subjected to an external magnetic 

field B . If no other force acts on the particle, then it will : 

(a) accelerate along B   

(b) remain at rest  

(c) move in a circular path  

(d) move with a constant speed along B  

4. The magnetic flux (in SI units) through a coil varies with time 

as  = 3t2 + 4t + 7. The ratio of emf induced in the coil at t = 2 s 

to that at t = 1 s will be :   

(a) 2 (b) 0·8 

(c) 1·6 (d) 4 
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5. H$moB© Ymamdmhr nme {H$gr EH$g_mZ Mwå~H$s` joÌ _| pñWV h¡ & Bg nme na 
H$m ©̀aV ~b-AmKyU© {ZåZ{b{IV _| go {H$g na {Z ©̂a  H$aVm h¡ ? 

(a) Mwå~H$s` joÌ (b) nme _| Ymam 

(c) nme H$m joÌ\$b (d) nme H$s AmH¥${V 

6. Xmo gd©g_ Hw$ÊS>{b`m±, {OZgo g_mZ Ymam àdm{hV hmo ahr h¡, H$mo EH$-Xÿgao Ho$ 
Vbm| H$mo nañna bå~dV aIVo hþE Bg àH$ma aIm J`m h¡ {H$ ò Hw$ÊS>{b`m± 
g§Ho$ÝÐr hm| & EH$ Hw$ÊS>br Ho$ Ho$ÝÐ na Mwå~H$s` joÌ Ho$ n[a_mU Am¡a Ho$ÝÐ na 
n[aUm_r Mwå~H$s` joÌ Ho$ n[a_mU H$m AZwnmV h¡ :  

(a) 
2

1  (b) 2  

(c) 
2
1

 (d) 2 

7. r H$s {H$gr dVw©b H$jm _| {Z`V 
Mmb v go H$a ahm h¡ & Bg g§Mmar Ymam go g§~Õ Mwå~H$s` AmKyU© h¡ : 

(a) 
4

evr
 (b) 4 evr 

(c) 2 evr (d) 
2

evr
 

8. {ZåZ{b{IV _| go H$m¡Z-gm H$WZ ghr  h¡ ? 
(a) b|µO {Z`_ D$Om© g§ajU {Z`_ H$m {ZîH$f© h¡ & 
(b) {H$gr Hw$ÊS>br _| ào[aV {d.dm. ~b (emf) H$m n[a_mU 

_| n[adV©Z H$s Xa Ho$ AZwH«$_mZwnmVr hmoVm h¡ & 
(c) {H$gr Hw$ÊS>br Ho$ ^rVa bmoh H«$moS>> aIZo na CgH$m ñd-àoaH$Ëd KQ> OmVm  

h¡ & 
(d) {H$gr grYo MmbH$ H$mo {H$gr EH$g_mZ Mwå~H$s` joÌ _| joÌ Ho$ bå~dV 

J{V H$am H$a Cg_| {d.dm. ~b (emf) ào[aV H$amB© Om gH$Vr h¡ & 
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5. A current carrying loop is placed in a uniform magnetic field. 

The torque acting on it does not depend upon the : 

(a) magnetic field  (b) current in the loop  

(c) area of the loop  (d) shape of the loop  

6. Two identical coils carrying equal currents are held concentric 
with their planes perpendicular to each other. The ratio of the 
magnitude of magnetic field at the centre of one coil to that of 
the resultant magnetic field at the centre is : 

(a) 
2

1  (b) 2  

(c) 
2
1

 (d) 2 

7. An electron is revolving around a nucleus in a circular orbit of 
radius r with a constant speed v. The magnetic moment 
associated with the circulating current is : 

(a) 
4

evr
 (b) 4 evr 

(c) 2 evr  (d) 
2

evr
 

8. Which of the following statements is not correct ?  
(a) 

of energy.   
(b) The magnitude of induced emf in a coil is directly 

proportional to the rate of change of magnetic flux.  
(c) Inserting an iron core in a coil decreases its  

self-inductance.   
(d) An emf can be induced in a straight conductor by moving 

it perpendicularly through a uniform magnetic field.  
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9. {H$gr g_Vb {dÚwV-Mwå~H$s` Va§J _|, Mwå~H$s` joÌ 3  1010 Hz Amd¥{Îm Am¡a 
2·4  10 8 T Am`m_ go Á`mdH«$s` XmobZ H$a ahm h¡ & Xmobr`_mZ {dÚwV joÌ 
H$m Am`m_ h¡ :  
(a) 1·6 Vm 1   (b) 3·2 Vm 1  

(c) 7·2 Vm 1   (d) 8 Vm 1 

10. H$moB© {~å~ 15 cm dH«$Vm {ÌÁ`m Ho$ {H$gr AdVb Xn©U Ho$ gm_Zo 10 cm Xÿar 
na pñWV h¡ & ~ZZo dmbo à{V{~å~ H$s àH¥${V Am¡a pñW{V h¡ : 
(a) dmñV{dH$ Am¡a CëQ>r, Xn©U Hoo$ gm_Zo 30 cm Xÿar na 

(b) dmñV{dH$ Am¡a CëQ>r, Xn©U Hoo$ gm_Zo 15 cm Xÿar na 

(c) Am^mgr Am¡a grYr, Xn©U Hoo$ nrN>o 30 cm Xÿar na 

(d) Am^mgr Am¡a grYr, Xn©U Hoo$ nrN>o 15 cm Xÿar na 

11. 6·60  10 7 m Va§JX¡Ü ©̀ Ho$ bmb àH$me nwÝO _| {H$gr \$moQ>m°Z H$s D$Om© hmoVr 
h¡ ({ZH$Q>V_) :  

(a) 4·42  10 19 J (b) 4·0  10 19 J 

(c) 2·19  10 19 J (d) 3·0  10 19 J 

12. {H$gr hmBS´>moOZ na_mUw Ûmam Ademo{fV H$moB© \$moQ>m°Z Cgo n = 3 ñVa go n = 5 
ñVa VH$ CÎmo{OV H$a XoVm h¡ & Bg \$moQ>m°Z H$s D$Om© h¡ : 
(a) +0·97 eV (b)  0·97 eV 
(c) +1·51 eV (d)  0·54 eV 

13. Pa
237

91
 _| Ý ỳQ>m°Zm| H$s g§»`m h¡ : 

(a) 91 (b) 146 (c) 237 (d) 164 

14. {ZåZ{b{IV _| go H$m¡Z-gm EH$ AY©MmbH$  h¡ ? 

(a) Ge (b) Si (c) Sn (d) CdS 
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9. In a plane electromagnetic wave, the magnetic field oscillates 

sinusoidally with a frequency of 3  1010 Hz, and amplitude 

2·4  10 8 T. The amplitude of the oscillating electric field is : 

(a) 1·6 Vm 1  (b) 3·2 Vm 1 

(c) 7·2 Vm 1 (d) 8 Vm 1 

10. An object is placed at a distance of 10 cm in front of a concave 
mirror of radius of curvature 15 cm. The nature and position 
the image formed is : 

(a) real and inverted, 30 cm in front of the mirror  

(b) real and inverted, 15 cm in front of the mirror 

(c) virtual and erect, 30 cm behind the mirror  

(d) virtual and erect, 15 cm behind the mirror 

11. The energy of a photon in a beam of red light with a  

wavelength of 6·60  10 7 m is close to : 

(a) 4·42  10 19 J  (b) 4·0  10 19 J 

(c) 2·19  10 19 J (d) 3·0  10 19 J 

12. A photon absorbed by a hydrogen atom excites it from n = 3 
level to n = 5 level. The energy of the photon is :  

(a) +0·97 eV  (b)  0·97 eV 

(c) +1·51 eV (d)  0·54 eV 

13. The number of neutrons in Pa
237

91
 is :  

(a) 91 (b) 146 (c) 237 (d) 164 

14. Which of the following is not a semiconductor ?  

(a) Ge  (b) Si  (c) Sn  (d) CdS  
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15. {H$gr Z¡O AY©MmbH$ _|, Z¡O dmhH$ gm§ÐVm (ni) (ne) Am¡a 
hmob ({dda) gm§ÐVm (nh) _| `h g§~§Y hmoVm h¡ : 

(a) ne + nh = ni  

(b) ni = he n n  

(c) ne = nh = ni  

(d) ne + nh = 
2
n i  

 

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) : O~ àH$me dm ẁ go {H$gr gKZ _mÜ`_ _| J_Z H$aVm h¡, Vmo 

CgH$s Mmb KQ> OmVr h¡ & 

 (R) : {H$gr gKZ _mÜ`_ _| àH$me H$s Mmb cv , Ohm± c dm ẁ _| 

àH$me H$s Mmb VWm  gKZ _mÜ`_ H$m AndV©Zm§H$ h¡ & 
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15. In an intrinsic semiconductor, the intrinsic carrier 
concentration (ni), electron concentration (ne) and hole 
concentration (nh) are related as : 

(a) ne + nh = ni  

(b) ni = he n n  

(c) ne = nh = ni  

(d) ne + nh = 
2
n i  

 
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 speed of light decreases when it passes 

from air into a denser medium.  

 Reason (R) : The speed of light in a denser medium is given 

by c
  v , where c is the speed of light in air 

and  is the refractive index of the denser 
medium.  
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17. (A) : AY©MmbH$ ẁ{º$`m| Ho$ {Z_m©U _| O_©o{Z`_ H$s VwbZm _| 

{g{bH$m°Z H$mo àmW{_H$Vm Xr OmVr h¡ & 

 (R) :

{H$`m Om gH$Vm h¡ & 

18. (A) : {H$gr \$moQ>m°Z H$s D$Om© (E) Am¡a CgHo$ g§doJ (p) Ho$ ~rM g§~§Y 

h¡ 
E
h

p  & 

 (R) : \$moQ>m°Z Va§J H$s ^m±{V ì`dhma H$aVo h¢ & 

IÊS> I 

19. O~ n[anW _| 1·0 A Ymam àdm{hV hmo ahr h¡ V~ {H$gr gob H$m Q>{_©Zb 

{d^dmÝVa 19 V h¡ & O~ gob 3·0 A Ymam H$s Amny{V© H$aVm h¡, V~ Q>{_©Zb 

{d^dmÝVa KQ>H$a 17 V hmo OmVm h¡ & gob H$m {d.dm. ~b (emf) Am¡a 

AmÝV[aH$ à{VamoY kmV H$s{OE & 2 

20. (H$) ? ì`m»`m H$s{OE & Eogm H$moB© CXmhaU 
Xr{OE Ohm± Bg àH$ma H$s Ymam {dÚ_mZ hmoVr h¡ & 2 

  AWdm 

 (I) Adaº$ Va§Jm| H$m Va§JX¡Ü ©̀ n[aga {b{IE & BZ Va§Jm| H$mo àm`:  

D$î_m Va§J|  ? ì`m»`m H$s{OE & 2 

21. {H$gr {Jbmg OJ _| 9·6 cm D±$MmB© VH$ Ob ^am h¡ & gyú_Xeu go _mnZo na Bg 

7·2 cm h¡ & Ob H$m AndV©Zm§H$ 

Am¡a Ob _| àH$me H$s Mmb kmV H$s{OE & 2 
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17. Assertion (A) : Silicon is preferred over Germanium for 

making semiconductor devices.  

 Reason (R) : Silicon can be used at a higher temperature as 

compared to Germanium.  

18. Assertion (A) : The energy (E) and momentum (p) of a photon 

are related as 
E
h  p . 

 Reason (R) : Photons behave as a wave.  

SECTION B 

19. The terminal potential difference of a cell is 19 V when a 

current of 1·0 A flows in the circuit. It reduces to 17 V when 

the current supplied by the cell is 3·0 A. Find the emf and 

internal resistance of the cell.  2 

20. (a) What is meant by displacement current ? Explain. Give 

an example where such current exists.  2  

   OR 

(b) Write the wavelength range of infrared waves. Why are 

these waves often called heat waves  ? Explain.  2 

21. A glass jug is filled with water to a height of 9·6 cm. The depth 

of a coin lying on its bottom as measured by a microscope is  

7·2 cm. Find the refractive index of the water and the speed of 

light in water.  2 
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22. H$moB© CÎmb b|g AndV©Zm§H$ n1 Ho$ nXmW© go ~Zm h¡ & Bg b|g H$m ZrMo {XE  

n2 Ho$ {H$gr _mÜ`_ _| Sw>~mo {X`m 

OmE ? 2 

(H$) n2 > n1 

(I) n2 = n1 

23. hmBS´>moOZ na_mUw Ho$ ~moa Ho$ A{^J¥hrVm| H$m CëboI H$s{OE & {H$gr CÎmo{OV 

hmBS´>moOZ na_mUw go H$moB© \$moQ>m°Z {H$g àH$ma CËg{O©V hmoVm h¡ ? 2 

24. {H$gr p-n g§{Y S>m`moS> H$s H$m ©̀{d{Y go g§~§{YV {ZåZ{b{IV nXm| H$s n[a^mfm 

{b{IE : 2 

(i) OmZw dmoëQ>Vm 
(ii) CËH«${_V g§V¥ßV Ymam 

25. (H$) {H$gr p-n g§{Y S>m`moS> H$mo (i) AJ«{X{eH$ ~m`{gV, Am¡a (ii) níM{X{eH$ 

~m`{gV H$aZo na CgH$m {ZamoYr {d^d Am¡a õmgr joÌ {H$g 

àH$ma à^m{dV hmoVo h¢ ? 2 

  AWdm 
 (I) {H$gr AY©MmbH$ Ho$ _mXZ Am¡a CgH$s Amdí`H$Vm H$s g§jon _| ì`m»`m 

H$s{OE & 2 
IÊS> J 

26. {H$gr nXmW© H$s d¡ÚwV MmbH$Vm {OZ H$maH$m| na {Z ©̂a H$aVr h¡ CZH$m 

H$s{OE & {H$gr MmbH$ _| Ymam KZËd Am¡a CgHo$ nXmW© H$s MmbH$Vm Ho$ ~rM 

g§~§Y àmá H$s{OE & 3 
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22. A convex lens is made of the material of refractive index n1. 

What will happen if it were immersed in a medium of 

refractive index n2 in the following cases ?  2 

(a) n2 > n1  

(b) n2 = n1  

23. 
emitted by an excited hydrogen atom ?  2 

24. Define the following terms in relation to the working of a  

p-n junction diode :  2 

(i) Knee voltage 

(ii) Reverse saturation current  

25. (a) How are the potential barrier and width of the depletion 

region affected when a p-n junction diode is  

(i) forward-biased, and (ii) reverse-biased ?  2  

   OR 

(b) Briefly explain doping of a semiconductor and its 

necessity.  2 

SECTION C 

26. Name the factors on which electrical conductivity of a material 

depends. Obtain the relation between current density in a 

conductor and the conductivity of its material.  3 
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27. (H$) (i) {H$gr LCR loUr n[anW Ho$ à{VamoY Am¡a à{VKmV Ho$ ~rM {d ôXZ 

H$s{OE & 

(ii) ì`m»`m H$s{OE {H$ H$moB© g§Ym[aÌ {H$gr {XîQ> Ymam H$mo {H$g àH$ma 

amoH$ XoVm h¡ Am¡a àoaH$ {H$g àH$ma {H$gr àË`mdVu Ymam H$m {damoY 

H$aVm h¡ & 3 

  AWdm 

 (I) J{UVr` ê$n _| `h Xem©BE {H$ ewÕ àoaH$ Ho$ {H$gr ac n[anW _| Ymam, 

H$bm _| dmoëQ>Vm go 
2
 níM hmoVr h¡ & 3 

28. {H$gr Hw$ÊS>br Ho$ ñd-àoaH$Ëd  H$s n[a^mfm {b{IE & bå~mB© l, AZwàñW-H$mQ> 

joÌ\$b A Am¡a N \o$am| dmbr {H$gr bå~r n[aZm{bH$m Ho$ ñd-àoaH$Ëd Ho$ {bE 

ì`§OH$ àmá H$s{OE & 3 

29. g§jon _| ì`m»`m H$s{OE {H$ AmB§ñQ>mBZ H$m àH$me-{dÚwV g_rH$aU {H$g àH$ma 

àH$me-{dÚwV à^md Ho$ g^r àojUm| H$m {ddaU àXmZ H$aVm h¡ & 3 

30. (H$) Zm{^H$m| H$s Ðì`_mZ g§»`m Ho$ ~rM 

ItMo JE J«mµ\$ H$s Xmo _w»` {deofVmAm| H$s ì`m»`m H$s{OE & BZ 

{deofVmAm| go {ZH$mbo Om gH$Zo dmbo Xmo {ZîH$fm] H$m CëboI H$s{OE &  3 

  AWdm 

 (I) JmBJa-_mg©S>oZ à`moJ Ho$ àojUm| H$s g§{jßV ì`m»`m H$s{OE & BZ àojUm| 

go na_mUw H$s g§aMZm Ho$ {df` _| _hÎdnyU© {ZîH$fm] H$mo {b{IE & 3 
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27. (a) (i) Differentiate between the resistance and reactance 

of a series LCR circuit.  

(ii) Explain how a capacitor blocks a direct current and 

an inductor opposes an alternating current.   3 

   OR 

(b) Show mathematically that in an ac circuit containing a 

pure inductor, the current lags behind the voltage in 

phase by 
2

.  3  

28. -

expression for the self-inductance of a long solenoid of length l, 

cross-sectional area A and having N turns.   3 

29. 
for all observations on photoelectric effect.  3 

30. (a) Explain two main features of the plot of the binding 

energy per nucleon versus the mass number of the nuclei. 

Mention two conclusions that can be drawn from these 

features.  3 

   OR 

(b) Briefly explain the observations made in Geiger-Marsden 

experiment. Write the important conclusions drawn 

about the structure of atom from these observations.  3 
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IÊS> K 

31. (H$) (i) {dÚwV {ÛY«wd {H$go H$hVo h¢ ? {H$gr EH$g_mZ {dÚwV joÌ _| {H$gr 

{dÚwV {ÛY«wd na H$m ©̀aV ~b-AmKyU© Ho$ {bE ì §̀OH$ ì ẁËnÞ  

H$s{OE & 

(ii) {ÛY«wd AmKyU© 6  10 9 C-m  H$m H$moB© {dÚwV {ÛY«wd  

4  104 NC 1  n[a_mU Ho$ {H$gr EH$g_mZ {dÚwV joÌ H$s {Xem 

go 30  H$m H$moU ~ZmVo hþE g§ao{IV h¡ & {dÚwV {ÛY«wd na H$m ©̀aV 

~b-AmKyU© H$m n[a_mU n[aH${bV H$s{OE & 5 

 

  AWdm 

 

 (I) (i) pñWa-d¡Úw{VH$s H$m JmCg {Z`_ {b{IE & Bg {Z`_ H$m Cn`moJ 

H$aHo$, {ÌÁ`m R Ho$ {H$gr EH$g_mZ Amdo{eV nVbo Jmobr` Imob 

Ho$ H$maU (i) Bg Imob Ho$ ~mha, Am¡a (ii) Bg Imob Ho$ ^rVa Ho$ 

{H$gr {~ÝXþ na {dÚwV joÌ Ho$ {bE ì`§OH$ ì ẁËnÞ H$s{OE & 

(ii) 1·0 m ŵOm Ho$ {H$gr KZr` JmCgr` n¥îR> Ho$ Ho$ÝÐ na 4 C H$m 

H$moB© {~ÝXþ Amdoe pñWV h¡ & Bg JmCgr` n¥îR> Ho$ {H$gr EH$ \$bH$ 

go JwµOaZo dmbm {dÚwV  5 
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SECTION D 

31. (a) (i) What is an electric dipole ? Derive an expression for 

the torque acting on an electric dipole in a uniform 

electric field.  

(ii) An electric dipole with dipole moment 6  10 9 C-m 

is aligned  at an angle of 30  with the direction of a 

uniform electric field of magnitude 4  104 NC 1. 

Calculate magnitude of the torque acting on the 

electric dipole.  5 

 

   OR 

 (b) (i) , derive 

an expression for the electric field due to a uniformly 

charged thin spherical shell of radius R at a point  

(i) outside, and (ii) inside the shell.  

(ii) A point charge of 4 C is at the centre of a cubic 

Gaussian surface, 1·0 m on edge. Find the electric 

flux through one of the faces of the Gaussian 

surface.  5 
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32. (H$) (i) Xmo bå~o grYo g_mÝVa MmbH$ {OZgo I1 Am¡a I2 YmamE± àdm{hV hmo 

ahr h¢, dm ẁ _| EH$-Xÿgao go Xÿar r na pñWV h¢ & EH$ MmbH$ Ho$ 

Mwå~H$s` joÌ Ho$ H$maU Xÿgao MmbH$ H$s à{V EH$m§H$ bå~mB© na 

bJZo dmbo ~b Ho$ {bE ì §̀OH$ àmá H$s{OE & Bg àH$ma, EH$ 

Eopån`a Ymam H$s n[a^mfm {b{IE & {H$g n[apñW{V _| MmbH$mo§ Ho$ 

~rM bJZo dmbo ~b H$s àH¥${V AmH$fu hmoJr ? 

(ii) 50 \o$am| Am¡a {ÌÁ`m 6·28 cm H$s nmg-nmg {bnQ>r {H$gr d¥ÎmmH$ma 
Hw$ÊS>br go 4 A H$s ñWm`r Ymam àdm{hV hmo ahr h¡ & Bg Hw$ÊS>br 
Ho$ Ho$ÝÐ na Mwå~H$s` joÌ kmV H$s{OE & `{X AÝ` H$maH$m| H$mo 
g_mZ aIVo hþE Hw$ÊS>br H$s {ÌÁ`m AmYr H$a Xr OmE, Vmo 
Mwå~H$s` joÌ Ho$ n[a_mU na ? 5 

  AWdm 

 (I) (i) Ðì`_mZ m Am¡a Amdoe q H$m H$moB© H$U doJ v  go _yb-{~ÝXþ go 

xy-Vb _| x-Aj go   H$moU ~ZmVo hþE J_Z H$a ahm h¡ & Bg H$U 

na x-Aj Ho$ AZw{Xe H$moB© EH$g_mZ Mwå~H$s` joÌ B  Amamo{nV 

{H$`m J`m h¡ & nw{îQ> H$s{OE {H$ `h H$U Hw$ÊS>{bZr nW na J_Z 

H$aoJm & Bg àH$ma, Bg Hw$ÊS>br H$s {ÌÁ`m Ho$ {bE ì §̀OH$ àmßV 

H$s{OE & 

(ii) {Xem H$s Amoa 

4 A H$s Ymam àdm{hV hmo ahr h¡ & Bg Vma Ho$ ZrMo 20 cm Xÿar na 

pñWV {H$gr {~ÝXþ na Mwå~H$s` joÌ B  H$m n[a_mU Am¡a {Xem 

kmV H$s{OE &  5 
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32. (a) (i) Two long parallel straight conductors carrying 

current I1 and I2 are kept r distance apart in air. 

Obtain an expression for the force per unit length on 

one conductor due to the magnetic field produced by 

the other conductor. Hence, define one ampere. 

Under what condition will the force between the 

conductors be attractive in nature ?  

(ii) A closely wound circular coil of radius 6·28 cm, 

having 50 turns carries a steady current of 4 A. Find 

the magnetic field at the centre of the coil. How will 

the magnitude of the magnetic field be affected if 

the radius of the coil is halved keeping other factors 

same ?   5 

   OR 

 (b) (i) A particle of mass m and charge q, at the origin 

moves with a velocity v  in xy-plane making an 

angle  with x-axis. It is subjected to a uniform 

magnetic field B  along x-axis. Justify that the 

particle will move in a helical path. Hence, obtain 

expression for the radius of the helix.  

(ii) A long straight wire kept horizontally carries a 

current of 4 A from west to east direction. Find the 

direction and  magnitude of magnetic field B  at a 

point 20 cm below the wire.  5 
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33. (H$) (i) ? Bg n[aKQ>Zm 

Ho$ {bE Amdí`H$ Xmo eV] {b{IE & BgHo$ EH$ àm¡Úmo{JH$s` 

AZwà`moJ H$s g§jon _| ì`m»`m H$s{OE & 

(ii) 10 cm \$moH$g Xÿar H$m H$moB© nVbm A{^gmar b|g 15 cm \$moH$g 

Xÿar Ho$ {H$gr nVbo Angmar b|g Ho$ gånH©$ _| g_mj aIm h¡ & Bg 

g§̀ wº$ b|g H$s àH¥${V Am¡a \$moH$g Xÿar kmV H$s{OE &  5 

  AWdm 

 (I) (i) H$maU XoVo hþE {ZåZ{b{IV Ho$ CÎma Xr{OE : 

(1) {H$gr gab gyú_Xeu _| à{V{~å~ H$m H$moUr` gmBµO {~å~ 

Ho$ H$moUr` gmBµO Ho$ g_mZ hmoVm h¡, {\$a ^r `h AmdY©Z 

H$aVm h¡ &  

(2) g§̀ wº$ gyú_Xeu _| A{^Ñí`H$ Am¡a Zo{ÌH$m XmoZm| b|gm| H$s 

\$moH$g Xÿar H$_ (bKw) hmoVr h¡ & 

(3) à{V{~å~ Ho$ {d ôXZ Am¡a AmdY©Z Ho$ g§X ©̂ _| gyú_Xeu Am¡a 

XÿaXe©H$ H$s ŷ{_H$mE± {^Þ hmoVr h¢ &  

(ii) `§J Ho$ {Û-{Par à`moJ _|, XmoZm| {P[a`m| Ho$ ~rM n¥WH$Z 1·0 mm  

h¡ & BZ {P[a`m| H$mo 600 nm Va§JX¡Ü`© Ho$ àH$me go àXrßV {H$`m 

J`m h¡ & {P[a`m| go 2·0 m Xÿar na pñWV nX} na q\

H$s{OE & 5 
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33. (a) (i) What is meant by total internal reflection of light ? 

Write the two conditions necessary for this 

phenomenon to occur. Briefly explain one of its 

technological applications.  

(ii) A thin converging lens of focal length 10 cm is 

placed coaxially in contact with a thin diverging lens 

of focal length 15 cm. Find the nature and focal 

length of the combined lens.  5 

   OR 

(b) (i) Answer the following giving reasons :  

 (1) The angular size of the image equals the 

angular size of the object in a simple 

microscope, yet it offers magnification.   

 (2) Both the objective and the eyepiece of a 

compound microscope have short focal 

lengths.  

 (3) A microscope and a telescope play different 

roles with respect to resolution and 

magnification of the image.   

(ii) -slit experiment, the two slits are 

1·0 mm apart. They are illuminated with light of 

wavelength 600 nm. Find the fringe width on a 

screen 2·0 m away from the slits.  5 
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IÊS> L>  

34. {d{^Þ d¡km{ZH$m| Ho$ gVV² à`mgm|, gmdYmZrnyd©H$ {H$E JE AÜ``Zm|, à`moJm| Ed§ 

{díbofUm| Ûmam `h {ZîH$f© {ZH$mbm J`m {H$ Xmo àH$ma Ho$ gÎd, {OÝh| {dÚwV 

Amdoe H$hVo h¢, hmoVo h¢ & BZ_| {d ôXZ H$aZo dmbo JwU H$mo Amdoe H$s Y«wdVm 

H$hVo h¢ & BZ Xmo àH$ma Ho$ Amdoem| H$mo A_o[aH$s d¡km{ZH$ ~¡ÝµOm{_Z \«|$H${bZ Zo 

YZmË_H$ (+) Am¡a G UmË_H$ ( ) Zm_ {X`m &  

 H$moB© bKw Jmobm S1 {Og na Amdoe 8q h¡, {H$gr AÝ` gd©g_ Jmobo S2, {Og 

na Amdoe +2q h¡, go 1·6 m Xÿar na pñWV h¡ & BZ XmoZm| Jmobm| H$mo EH$-Xÿgao Ho$ 

gånH©$ _| bm`m J`m h¡ Am¡a {\$a CÝh| EH$-Xÿgao go 1·6 m H$s Xÿar na aI {X`m 

J`m h¡ & Amaå^ _| BZ XmoZm| Jmobm| Ho$ ~rM 8·1  10 4 N ~b Wm &  

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

(i) XmoZm| Jmobm| H$mo gånH©$ _| bmZo Ho$ níMmV² H$m¡Z-gm Jmobm Xÿgao Jmobo H$mo 

 ñWmZmÝV[aV H$aoJm ?   1 

(ii) XmoZm| Jmobm| Ho$ gånH©$ Ho$ níMmV² BZ Xmo

_Ü`- ? 1 

(iii) Jmobm| S1 Am¡a S2 na Amapå^H$ Amdoe {H$VZm Wm ? 2 

  AWdm 

(iii) gånH©$ Ho$ níMmV² Jmobm| S1 Am¡a S2 na {H$VZm Amdoe h¡ ? 2 
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SECTION E 

 

34. After centuries of efforts, careful studies, experiments and 

analysis by different scientists, it was concluded that there are 

two kinds of entities called the electric charge. The property 

which differentiates the two kinds is called the polarity of 

charge. The two kinds of charges were named as positive (+) 

and negative ( ) by American scientist Benjamin Franklin.  

 A small sphere S1 with charge 8q is 1·6 m away from another 

identical sphere S2 with charge +2q. The two spheres are 

brought in contact with each other and then separated by a 

distance 1·6 m. Initially the force between the two spheres was 

8·1  10 4 N.  

 Based on the above facts, answer the following questions :   

(i) Which sphere will transfer the electrons to the other 

sphere after they were brought in contact ?  1 

(ii) How does the net electric field at the midpoint on the line 

joining the two spheres change after contact ?  1 

(iii) What was initial charge on spheres S1 and S2 ?  2 

   OR 

(iii) What is the charge on spheres S1 and S2 after contact ?  2 
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35. àH$me H$m {ddV©Z : àH$me Ho$ gab-aoIr` g§MaU Ho$ AZwgma, àH$me gab aoIm 

_| J_Z H$aVm h¡ & naÝVw BQ>br Ho$ d¡km{ZH$ {J«_mëS>r Zo `h ImoO H$s {H$ àH$me 

{H$gr ~mYm, {OgH$m gmBµO àH$me H$s Va§JX¡Ü ©̀ Ho$ VwbZr` hmoVm h¡, Ho$ ÛmaH$ Ho$ 

 

H$s n[aKQ>Zm H$mo àH$me H$m {ddV©Z H$hVo h¢ & `{X h_ {Par Ho$ gm_Zo {H$gr nX} 

H$m àojU H$a|Jo & àH$me Ho$ {ddV©Z H$s n[aKQ>Zm H$s ì`m»`m àH$me H$s Va§J 

àH¥${V Ho$ AmYma na H$s Om gH$Vr h¡ &  

 Cn ẁ©º$ VÏ`m| Ho$ AmYma na, {ZåZ{b{IV àíZm| Ho$ CÎma Xr{OE :>   

(i) {ddV©Z H$m àojU H$aZo H$s g~go ?  1 

(ii) X-{H$aU {H«$ñQ>bmoJ«m\$s _| àH$me Ho$ {H$g A{^bjU H$m Cn`moJ {H$`m 

OmVm h¡ ?   1 

(iii) àH$me H$m Va§J {gÕmÝV àH$me Ho$ {ddV©Z H$m {H$g àH$ma ñnï>rH$aU 

H$aVm h¡ ? ì`m»`m H$s{OE &   2 

  AWdm 

(iii) {H$gr EH$b {Par {ddV©Z _|, `{X bmb àH$me H$mo Zrbo àH$me go 

à{VñWm{nV H$a {X`m OmE, Vmo {ddV©Z n¡Q>Z© {H$g àH$ma n[ad{V©V hmoJm ? 2 
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35. Diffraction of light : According to rectilinear propagation of 

light, light travels in a straight line. But Italian scientist 

Grimaldi discovered that light bends near the edges of the 

aperture of the obstacles whose size is comparable with the 

wavelength of light. This phenomenon of bending of light 

around the corners of an obstacle is called diffraction of light. 

If we place a screen in front of the slit, the diffraction pattern 

observed on it is of unequal widths and unequal intensities. 

The diffraction phenomenon can be explained on the basis of 

wave nature of light.  

 Based on the above facts, answer the following questions :   

(i) What is the most essential condition for observing 

diffraction ?  1 

(ii) Which characteristic of light is used in X-ray 

crystallography ?  1 

(iii) How does the wave theory of light provide an explanation 

for diffraction ? Explain.  2 

   OR 

(iii) In a single slit diffraction, if red light is replaced by blue 

light, then how does the diffraction pattern change ? 2  
 

 


