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 ZmoQ>  NOTE 

(I) H¥$n`m Om±M H$a b| {H$ Bg àíZ-nÌ _o§ _w{ÐV 
n¥ð> 23 h¢ & 

(I) Please check that this question 

paper contains 23 printed pages. 

(II) àíZ-nÌ _| Xm{hZo hmW H$s Amoa {XE JE H$moS 
>Zå~a H$mo N>mÌ CÎma-nwpñVH$m Ho$ _wI-n¥ð> na 
{bI| & 

(II) Code number 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 _| 
>37 àíZ h¢ & 

(III) Please check that this question 

paper contains 37 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| & 

(IV) Please write down the Serial 

Number of the question in the 

answer-book before attempting it. 

(V) Bg  àíZ-nÌ  H$mo n‹T>Zo Ho$ {bE 15 {_ZQ >H$m 
g_` {X`m J`m h¡ &  àíZ-nÌ H$m {dVaU 
nydm©• _| 10.15 ~Oo {H$`m OmEJm &  
10.15 ~Oo go 10.30 ~Oo VH$ N>mÌ Ho$db 
àíZ-nÌ H$mo n‹T>|Jo Am¡a Bg Ad{Y Ho$ Xm¡amZ 
do CÎma-nwpñVH$m na H$moB© CÎma Zht {bI|Jo & 

(V) 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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gm_mÝ` {ZX}e : 

{ZåZ{b{IV {ZX}em| H$mo ~h wV gmdYmZr go n{‹T>E Am¡a CZH$m g™Vr go nmbZ H$s{OE : 
(i) `h àíZ-nÌ Mma IÊS>m| _§| {d^m{OV {H$`m J`m h¡ – H$, I, J Am¡a K & 
(ii) Bg àíZ-nÌ _| 37 àíZ h¢ & g^r  àíZ A{Zdm`© h¢ & 
(iii) IÊS> H$ – àíZ g§»`m 1 go 20 VH$ A{V bKw-CÎmar` àíZ h¢, àË`oH$ àíZ 1 A§H$ 

H$m h¡ & 
(iv) IÊS> I – àíZ g§»`m 21 go 27 VH$ bKw-CÎmar` àíZ h¢, àË`oH$ àíZ 2 A§H$m| H$m  

h¡ & 
(v) IÊS> J – àíZ g§»`m 28 go 34 VH$ XrK©-CÎmar` àH$ma Ho$ àíZ h¢, àË`oH$ àíZ  

3 A§H$m| H$m h¡ & 
(vi) IÊS> K – àíZ g§»`m 35 go 37 VH$ ^r XrK©-CÎmar` àH$ma Ho$ àíZ h¢, àË`oH$ àíZ  

5 A§H$m| H$m h¡ & 
(vii) àíZ-nÌ _| H$moB© g_J« {dH$ën Zht h¡ & VWm{n, EH$-EH$ A§H$ dmbo Xmo àíZm| _|,  

Xmo-Xmo A§H$m| dmbo Xmo àíZm| _§o, VrZ-VrZ A§H$m| dmbo EH$ àíZ _§o VWm nm±M-nm±M A§H$m| 
dmbo VrZm| àíZm| _§o Am§V[aH$ {dH$ën {X`m J`m h¡ & Eogo àíZm| _| dmbo Ho$db EH$ hr 
{dH$ën H$m CÎma Xr{OE & 

(viii) BgHo$ A{V[aº$, Amdí`H$VmZwgma, àË`oH$ IÊS> Am¡a àíZ Ho$ gmW `Wmo{MV {ZX}e {XE 
JE h¢ & 

(ix) H¡$ëHw$boQ>am| AWZm bm°J Q>o~bm| Ho$ à`moJ H$s AZw_{V Zht h¡ & 
(x) Ohm± Amdí`H$ hmo, Amn {ZåZ{b{IV ^m¡{VH$ {Z`Vm§H$m| Ho$ _mZm| H$m Cn`moJ H$a gH$Vo 

h¢ : 
 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  

 
04

1


 = 9  109 N m2 C–2 

 BboŠQ´>m°Z H$m Ðì`_mZ (me) = 9.1  10–31 kg 

 Ý`yQ´>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 
 ~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 comprises four Sections – A, B, C and D.  
(ii) There are 37 questions in the question paper. All questions are 

compulsory. 

(iii) Section A – Questions no. 1 to 20 are very short answer type 
questions, carrying one mark each. 

(iv) Section B – Questions no. 21 to 27 are short answer type questions, 
carrying two marks each. 

(v) Section C – Questions no. 28 to 34 are long answer type questions, 
carrying three marks each. 

(vi) Section D – Questions no. 35 to 37 are also long answer type 
questions, carrying five marks each. 

(vii) There is no overall choice in the question paper. However, an 
internal choice has been provided in 2 questions of 1 mark,  
2 questions of 2 marks, 1 question of three marks and all the  
3 questions of five marks. You have to attempt only one of the 
choices in such questions. 

(viii) In addition to this, separate instructions are given with each section 
and question, wherever necessary. 

(ix) Use of calculators and log tables is not permitted.  
(x) You may use the following values of physical constants wherever 

necessary. 

 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   

 
04

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 

 Avogadro’s number = 6.023  1023 per gram mole 

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

ZmoQ> : ZrMo {XE JE àË`oH$ àíZ _| g~go A{YH$ Cn`wº$ {dH$ën H$mo Mw{ZE :  
1. EH$g_mZ n¥îR>r` Amdoe KZËd  H$s {ÌÁ`m r Ho$ {H$gr Jmobo Ho$ n¥îR> na  

{dÚwV²-joÌ H$m n[a_mU hmoVm h¡   1 

(A) 
2

0
rε


 

(B) 
0ε
σ

  

(C) 

0
2ε


 

(D) 
2

0
r2ε
σ  

2. j_Vm 2·0 D H$m H$moB© b|g – 1·0 D j_Vm Ho$ {H$gr AÝ` b|g Ho$ gånH©$ _| 
aIm h¡ & `h g§`moOZ {ZåZ{b{IV _| go {H$gH$s ^m±{V ì`dhma H$aoJm ? 1 

(A) f = 100 cm Ho$ A{^gmar b|g 

(B) f = 100 cm Ho$ Angmar b|g 

(C) f = 50 cm Ho$ A{^gmar b|g 
(D) f = 50 cm Ho$ Angmar b|g 

3. O~ {H$gr àH$me-gwJ«mhr n¥îR> na Va§JX¡¿ ©̀  H$m H$moB© {d{H$aU Amn{VV hmoVm h¡, 
Vmo àH$m{eH$-BboŠQ´>m°Zm| H$s A{YH$V_ J{VO D$Om© K h¡ & Va§JX¡¿`© 2 Ho$ 
{d{H$aU Ho$ {bE A{YH$V_ J{VO D$Om© hmoJr  1 

(A) 
2

K
 

(B) 2K 

(C) < 
2

K
 

(D) > 
2

K
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SECTION A 

Note : Select the most appropriate option from those given below 
each question : 

1. The magnitude of the electric field on the surface of a sphere of 

radius r having uniform surface charge density  is  1 

(A) 
2

0
rε


 

(B) 
0ε
σ

  

(C) 

0
2ε


 

(D) 
2

0
r2ε
σ

 

2. A lens of power 2·0 D is placed in contact with another lens of 

power – 1·0 D. The combination will behave as a 1 

(A) converging lens of  f = 100 cm. 

(B) diverging lens of  f = 100 cm. 

(C) converging lens of  f = 50 cm. 

(D) diverging lens of  f = 50 cm. 

3. When a radiation of wavelength  falls on a photosensitive 

surface, the maximum kinetic energy of photoelectrons is K. 

For radiation of wavelength 2, the maximum kinetic energy is 1 

(A) 
2

K
 

(B) 2K 

(C) < 
2

K
 

(D) > 
2

K
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4. loUr _| g§`mo{OV C1 = 3 F VWm C2 = 6 F Ym[aVm Ho$ Xmo g§Ym[aÌm| H$mo 6 V 

H$s {H$gr ~¡Q>ar go Amdo{eV {H$`m J`m h¡ & C1 VWm C2 g§Ym[aÌm| Ho$ Amdoe  
hm|Jo  1 

(A) C1 = 6 C;  C2 = 12 C 

(B) C1 = 12 C;  C2 = 6 C 

(C) C1 = 6 C;  C2 = 6 C 

(D) C1 = 12 C;  C2 = 12 C 

5. R à{VamoY Ho$ {H$gr Vma H$mo ItMH$a CgH$s bå~mB© _yb bå~mB© H$s n JwZr H$s 
J`r h¡ & Bg Xr{K©V Vma H$m à{VamoY hmoJm  1 

(A) nR 

(B) 
n

R
 

(C) n2R 

(D) 
2n

R  

6. {H$gr {~å~ Am¡a {H$gr CÎmb b|g Ûmam ~Zo CgHo$ dmñV{dH$ à{V{~å~ Ho$ ~rM 
H$s Xÿar d h¡ & à{V{~å~ H$m AmdY©Z m h¡ & Bg b|g H$s \$moH$g Xÿar hmoJr   1 

(A) 
2)1m(

md


 

(B) 
)1m(

md


 

(C) 
)1–m(

md
 

(D) 
2)1–m(

md
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4. Two capacitors of capacitances, C1 = 3 F and C2 = 6 F, 

connected in series, are charged by a battery of 6 V. The 

charges on the capacitors C1 and C2 are 1 

(A) C1 = 6 C;  C2 = 12 C. 

(B) C1 = 12 C;  C2 = 6 C. 

(C) C1 = 6 C;  C2 = 6 C. 

(D) C1 = 12 C;  C2 = 12 C. 

5. A wire of resistance R is stretched n times its original length. 

The resistance of the elongated wire will be 1 

(A) nR 

(B) 
n

R
 

(C) n2R 

(D) 
2n

R
 

6. The distance between the object and the real image formed by 

a convex lens is d. The magnification of the image is m. The 

focal length of the lens is  1 

(A) 
2)1m(

md


 

(B) 
)1m(

md


 

(C) 
)1–m(

md
 

(D) 
2)1–m(

md  
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7. {H$gr {XE JE YmVw Ho$ n¥îR> go ~¢JZr àH$me Ûmam àH$me-{dÚwV² CËgO©Z hmo gH$Vm 
h¡, naÝVw Zrbo àH$me Ûmam Zht hmo gH$Vm & `{X Bgr n¥îR> na gmo{S>`_ H$m àH$me 
Amn{VV H$a|, Vmo   1 

(A) àH$me-{dÚwV² Ymam KQ> OmEJr & 

(B) CËg{O©V àH$m{eH$-BboŠQ´>m°Zm| H$m doJ KQ> OmEJm & 

(C) à{V goH$ÊS> CËg{O©V àH$m{eH$-BboŠQ´>m°Zm| H$s g§»`m ~‹T> OmEJr & 

(D) àH$me-{dÚwV² CËgO©Z Zht hmoJm & 

8. O~ {H$gr AdVb Xn©U Ho$ {ZMbo AmYo namdV©H$ n¥îR> H$mo H$mbo H$mJµO go T>H$ 
{X`m OmVm h¡, V~  1 

(A) KQ>r hþB© Vrd«Vm Ho$ gmW Ho$db AmYm à{V{~å~ {XImB© XoJm & 

(B) Vrd«Vm _| d¥{Õ Ho$ gmW nyam à{V{~å~ ~ZoJm & 

(C) Vrd«Vm _| H$_r Ho$ gmW nyam à{V{~å~ ~ZoJm & 

(D) Vrd«Vm _| d¥{Õ Ho$ gmW Ho$db AmYm à{V{~å~ {XImB© XoJm & 

9. V dmoëQ> Ho$ {d^dmÝVa go Ëd[aV {H$E OmZo na {H$gr àmoQ>m°Z Ho$ gmW g§~Õ  
Xo ~«m°½br Va§JX¡¿ ©̀  hmoVr h¡ & `{X {H$gr -H$U go g§~Õ Va§JX¡¿`© g_mZ  hr 
h¡, Vmo Bgo Ëd[aV H$aZo Ho$ {bE {d^dmÝVa hmoZm Mm{hE  1 

(A) 
8

V
 dmoëQ> 

(B) 
4

V
 dmoëQ> 

(C) 4V dmoëQ> 

(D) 8V dmoëQ> 
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7. Violet light can cause photoelectric emission from a given 

metal surface, but blue light cannot. If sodium light is incident 

on the same surface, then the 1 

(A) photoelectric current would decrease.   

(B) velocity of photoelectrons emitted would increase.  

(C) number of photoelectrons emitted per second will 

increase. 

(D) photoelectric emission will not take place.  

8. When the lower half of a concave mirror’s reflecting surface is 

covered with a black paper  1 

(A) only half of the image will appear with decrease in 

intensity. 

(B) the complete image will be formed with increase in 

intensity.  

(C) the complete image will be formed with decrease in 

intensity. 

(D) only half of the image will appear with increase in 

intensity. 

9. A proton, when accelerated through a potential difference of V 

volt, has de Broglie wavelength  associated with it. If an 

alpha particle is to have the same wavelength , it must be 

accelerated through a potential difference of   1 

(A) 
8

V
 volt 

(B) 
4

V
 volt 

(C) 4V volt 

(D) 8V volt 
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10. {H$gr {g{bH$m°Z p-n g§{Y S>m`moS> _| AJ«{X{eH$ ~m`gZ Ho$ {bE Ymam H$m àdmh 
hmoVm h¡   1 

(A) BboŠQ´>m°Zm| H$s n go p H$s Amoa J{V VWm {ddam| H$s p go n H$s Amoa J{V 
Ho$ H$maU  

(B) BboŠQ´>m°Zm| H$s p go n H$s Amoa J{V VWm {ddam| H$s n go p H$s Amoa J{V 
Ho$ H$maU  

(C) BboŠQ´>m°Zm| VWm {ddam| XmoZm| H$s n go p H$s Amoa J{V Ho$ H$maU  
(D) BboŠQ´>m°Zm| VWm {ddam| XmoZm| H$s p go n H$s Amoa J{V Ho$ H$maU  

ZmoQ> : Cn`wº$ CÎma go [aº$ ñWmZm| H$s ny{V© H$s{OE :  

11. AndV©Zm§H$ n1 Ho$ H$m±M go ~Zm H$moB© CÎmb b|g AndV©Zm§H$ n2 Ho$ {H$gr Ðd _| 
Sy>~m h¡ & `{X `h b|g Angmar b|g H$s ^m±{V ì`dhma H$aVm h¡, Vmo 

2

1

n

n  H$m _mZ 
EH$ go/Ho$ ___________ hmoJm &   1 

12. {ZåZ{b{IV Zm{^H$s` A{^{H«$`m H$mo nyam H$s{OE :  1 

 SP
32

15

32

15

 + ___________ .  

13. {H$gr AZ~m`{gV (AZ{^ZV) p-n g§{Y S>m`moS> _| __________ AdñWm Ho$ 
AYrZ {dgaU Ymam Andmh Ymam Ho$ ~am~a hmoVr h¡ &  1 

14. O~ H$moB© AY«w{dV àH$me {H$gr nmoboam°BS> erQ> na Amn{VV hmoVm h¡, Vmo BgH$s 
Vrd«Vm __________ % KQ> OmVr h¡ & 1 

15. hmBS´>moOZ na_mUw H$s {ZåZV_ AdñWm D$Om© – 13·6 eV h¡ & Bg AdñWm _| 
H$jm _| n[aH«$_U H$aVo hþE BboŠQ´>m°Z H$s pñW{VO D$Om© _________ eV h¡ & 1 

ZmoQ> : {ZåZ{b{IV Ho$ CÎma Xr{OE :  

16. Xmo {dÚwV²-joÌ aoImE± EH$-Xÿgao H$m à{VÀN>oXZ Š`m| Zht H$a gH$Vr h¢ ?  1 
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10. The flow of current for forward biasing in a silicon p-n junction 

diode is due to  1 

(A) motion of electrons from n to p side and holes from p to n 

side. 

(B) motion of electrons from p to n side and holes from n to p 

side. 

(C) motion of both electrons and holes from n to p side. 

(D) motion of both electrons and holes from p to n side. 

Note :  Fill in the blanks with appropriate answer : 

11. A convex lens made of glass of refractive index n1 is dipped in 

a liquid of refractive index n2. If it behaves as a diverging lens, 

then the value of 
2

1

n

n
 is ___________ one. 1 

12. Complete the following nuclear reaction : 1 

  SP
32

15

32

15

  + __________ . 

13. In an unbiased p-n junction diode, the diffusion current is 

equal to the drift current under __________ condition.  1 

14. When an unpolaroid light is incident on a polaroid sheet, its 

intensity is reduced by ____________ %. 1 

15. The ground state energy of hydrogen atom is – 13·6 eV. The 

potential energy of the orbiting electron in this state is 

____________ eV. 1 

Note : Answer the following :  

16. Why can two electric field lines never cross each other ? 1 
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17. ì`m»`m H$s{OE {H$ n¥Ïdr Ho$ Mwå~H$s` Y«wd na H$moB© Mwå~H$s` gwB© D$Üdm©Ya Š`m| 
hmo OmVr h¡ & 1 

18. AmH$me H$m a§J Zrbm Š`m| àVrV hmoVm h¡ ?  1 
AWdm 

 gab gyú_Xeu H$s VwbZm _| g§`wº$ gyú_Xeu H$mo dar`Vm Š`m| Xr OmVr h¡ ? 1  

19. {H$gr {XE JE LCR loUr n[anW _| {H$g eV© Ho$ AYrZ e{º$ j` A{YH$V_ 
hmoVm h¡ ?  1 

20. O~ H$moB© g_Vb Va§J {H$gr AdVb Xn©U na Amn{VV hmoVr h¡, Vmo namd{V©V 
Va§JmJ« H$s AmH¥${V Š`m hmoVr h¡ ?  1 

AWdm 
 AndVu XÿaXe©H$ H$s VwbZm _| namdVu XÿaXe©H$ H$s {H$Ýht Xmo loîR>VmAm| H$m 

CëboI H$s{OE &   1 

IÊS> I 

21. H$moB© {~ÝXþ Amdoe – 4  103 Nm2/C H$m {dÚwV² âbŠg CËnÞ H$aVm h¡ & `h 
âbŠg 10 cm {ÌÁ`m Ho$ Cg Jmobr` JmCgr` n¥îR> go JwµOaVm h¡ {OgH$m Ho$ÝÐ 
Amdoe na h¡ & {~ÝXþ Amdoe H$m _mZ n[aH${bV H$s{OE & 2 

22. {H$gr Mwå~H$s` joÌ 

B  _| doJ v  go J{V_mZ {H$gr Amdoe q na bJZo dmbo 

Mwå~H$s` ~b 

F  Ho$ {bE ì`§OH$ {b{IE & Bg ì`§OH$ H$m Cn`moJ H$aHo$ 

Mwå~H$s` joÌ Ho$ SI _mÌH$ H$s n[a^mfm {b{IE &  2 
         AWdm 

 à{VMwå~H$s` Am¡a AZwMwå~H$s` nXmWm] Ho$ JwUY_m] Ho$ ~rM AÝVa Ho$ H$moB© Xmo 
{~ÝXþ {b{IE & 2 

23. H$moB© hmBS´>moOZ na_mUw AnZr Xÿgar CÎmo{OV AdñWm _| h¡ & AnZr ì`wÎmoOZ H$s 
AdñWm _| BgHo$ Ûmam CËg{O©V {d{H$aUm| Ho$ A{YH$V_ Am¡a {ZåZV_ Va§JX¡¿`m] 
H$m AZwnmV kmV H$s{OE & 2 

24. 1 , 2  Am¡a 3  Ho$ VrZ à{VamoYH$m| H$mo Omo‹S>H$a H$moB© {Ì^wO ~Zm`m J`m h¡ & 
`{X 3  à{VamoY Ho$ {gam| na 2 V emf ({d.dm.~b) Am¡a 0·5  AmÝV[aH$ 
à{VamoY H$m H$moB © gob Omo‹S> {X`m OmE, Vmo gob Ûmam gßbmB© H$s OmZo dmbr Ymam 
H$m _mZ kmV H$s{OE & 2 
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17. A magnetic needle becomes vertical at the magnetic pole of the 

earth. Explain why. 1 

18. Why does the sky appear blue in colour ?  1 

  OR 

 Why is a compound microscope preferred over a simple 

microscope ?   1 

19. In a given series LCR circuit, under what condition is the 

power dissipated maximum ?  1  

20. What is the shape of the wavefront reflected by a concave 

mirror when a plane wave is incident on it ? 1 

OR 

 Write any two advantages that a reflecting telescope has over 

a refracting telescope.    1 

SECTION B 

21. A point charge causes an electric flux of – 4  103 Nm2/C to 

pass through a spherical Gaussian surface of 10 cm radius 

centred at the charge. Calculate the value of the point charge. 2 

22. Write the expression for the magnetic force 

F  on a charge q 

moving with velocity 

v  in a magnetic field 


B .  

Use this expression to define the SI unit of magnetic field.    2 

           OR 

 Write any two points of difference between the properties of 

diamagnetic and paramagnetic substances.  2 

23. A hydrogen atom is in its second excited state. Find out the 

ratio of the maximum and minimum wavelengths of the 

radiations emitted by it in de-excitation. 2 

24. Three resistances 1 , 2  and 3  are connected to form a 

triangle. If a cell of emf 2 V and internal resistances 0·5  is 

connected across the 3  resistance, find the value of the 

current supplied by the cell. 2 
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25. {H$gr nyU© Va§J p-n g§{Y {XîQ>H$mar H$m A§V{Z©{hV {gÕm§V {b{IE Am¡a BgH$s 
H$m`©{d{Y H$s ì`m»`m H$s{OE & 2 

26. {H$gr ao{S>`moEopŠQ>d g_ñWm{ZH$ H$s AY© Am`w 20 {XZ h¡ & BgHo$ _yb Ðì`_mZ Ho$  

8

7 d| ^mJ H$mo {dK{Q>V hmoZo _| bJZo dmbm g_` n[aH${bV H$s{OE &  2 

             AWdm 

 {H$gr ao{S>`moEopŠQ>d g_ñWm{ZH$ H$s AY© Am`w 12·5 df© h¡ & BgH$s g{H«$`Vm H$mo 
KQ>H$a AnZo àmapå^H$ _mZ H$m 3·125% hmoZo _| {H$VZm g_` bJoJm ?  2 

27. H$moB© Am`VmH$ma nme (byn) {Oggo ñWm`r Ymam I àdm{hV hmo ahr h¡, {H$gr  

EH$g_mZ Mwå~H$s` joÌ 

B  _| pñWV h¡ & {gÕ H$s{OE {H$ Bg nme na H$m`©aV 

~b-AmKyU© 

  = m   


B  h¡, `hm± m  nme H$m Mwå~H$s` AmKyU© h¡ & 2 

IÊS> J 

28. {H$gr 900 pF Ho$ g§Ym[aÌ H$mo 100 V H$s ~¡Q>ar go Amdo{eV {H$`m J`m h¡ &   

 (a) Bg g§Ym[aÌ Ûmam g§{MV pñWa-d¡ÚwV D$Om© n[aH${bV H$s{OE &  
 (b) O~ Bg g§Ym[aÌ H$mo ~¡Q>ar go n¥WH²$ H$aHo$ 900 pF Ho$ {H$gr AÝ` 

AZmdo{eV g§Ym[aÌ go Omo‹S> {X`m OmVm h¡, Vmo Bg {ZH$m` Ûmam g§{MV D$Om© 
n[aH${bV H$s{OE & 3 

29. {H$gr g_~mhþ {àµÁ_ Ho$ EH$ \$bH$ na H$moB© àH$me {H$aU Amn{VV hmoVr h¡ {Og_| 
AmnVZ H$moU {àµÁ_ H$moU H$m 

4

3  ^mJ h¡ & `{X `h {H$aU {àµÁ_ go g_{_VV: 

JwµOaVr h¡, Vmo kmV H$s{OE   

 (a) Ý`yZV_ {dMbZ H$moU, VWm   
 (b) {àµÁ_ Ho$ nXmW© H$m AndV©Zm§H$ & 3 
 

30. (a) dmoëQ>Vm v = v0 sin t Ho$ {H$gr ac òmoV H$mo {H$gr àoaH$ Ho$ {gam| go 

Omo‹S>m J`m h¡ & {gÕ H$s{OE {H$ Ymam, H$bm _|, dmoëQ>Vm go 
2

π  níM h¡ & 
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25. State the underlying principle of a full wave p-n junction 

rectifier and explain its working. 2 

26. The half-life period of a radioactive isotope is 20 days. 

Calculate the time taken for 
8

7 th of its original mass to 

disintegrate.  2 
       OR 

 A radioactive isotope has a half-life of 12·5 years. How long 

will it take for the activity to reduce to 3·125% of its initial 

value ?   2 

27. A rectangular loop carrying a steady current I is placed in a 

uniform magnetic field 

B . Prove that the torque acting on the 

loop is given by 

  = 


m   


B , where 


m  is the magnetic 

moment of the loop.   2 

SECTION C 

28. A 900 pF capacitor is charged by a 100 V battery.   

(a) Calculate the electrostatic energy stored by the capacitor.  

(b) When the capacitor is disconnected from the battery and 

connected to another uncharged capacitor of 900 pF, 

calculate the energy stored by the system. 3 

29. A ray of light is incident on one face of an equilateral prism at 

an angle 
4

3 th of the angle of the prism. If the ray passes 

symmetrically through the prism, find the      

(a) angle of minimum deviation, and  

(b) refractive index of the material of the prism.  3 

30. (a) An ac source of voltage v = v0 sin t is applied across an 

inductor. Prove that the current lags behind the voltage 

in phase by 
2


. 
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 (b) {H$gr ac òmoV go H$moB© àH$me ~ë~ Am¡a H$moB© Hw$ÊS>br g§`mo{OV h¡ & pñdM 

~ÝX h¡ VWm Hw$N> g_` níMmV² H$moB© Am`aZ H$s N>‹S> Bg Hw$ÊS>br (àoaH$) 

Ho$ ^rVa g_m{dîQ> H$a Xr OmVr h¡ & H$maU XoVo hþE ì`m»`m H$s{OE {H$ 

~ë~ H$s M_H$ {H$g àH$ma à^m{dV hmoJr & 3 

AWdm 

 (a) {gÕ H$s{OE {H$ O~ {H$gr AmXe© g§Ym[aÌ Ho$ {gam| go {H$gr ac òmoV H$mo 

g§`mo{OV {H$`m OmVm h¡, Vmo Ymam, H$bm _|, dmoëQ>Vm go 
2

π  AJ« hmoVr h¡ & 

 (b) {H$gr b¡ån H$mo loUr _| {H$gr g§Ym[aÌ go g§`mo{OV {H$`m J`m h¡ & AnZo 

CZ àojUm| H$m AZw_mZ bJmBE Omo V~ hm|Jo O~ Amn Bg g§`moOZ H$mo 

~mar-~mar go {H$gr ac òmoV Am¡a dc òmoV go g§̀ mo{OV H$a|Jo & 3 

 

31. (a) g§`wº$ gyú_Xeu H$s {d ôXZ j_Vm H$s n[a^mfm {b{IE & 

 (b) IJmobr` XÿaXe©H$ H$s AmdY©Z j_Vm Ho$ {bE ì`§OH$ {b{IE & 

 (c) {H$gr IJmobr` XÿaXe©H$ _| 10 D Am¡a 1 D j_Vm Ho$ Xmo b|gm| H$m Cn`moJ 

{H$`m J`m h¡ & BZ_| go A{^Ñí`H$ b|g Ho$ {bE {H$go dar`Vm Xr OmZr 

Mm{hE Am¡a Š`m| ? 3 

 

32. (a) àH$me-{dÚwV² à^md _| nX ‘Xohbr Amd¥{Îm’ H$s n[a^mfm {b{IE & 

 (b) {H$gr {XE JE àH$me-gwJ«mhr n¥îR> H$m H$m`© \$bZ 2·5 eV h¡ & O~ Bg 

n¥îR> na Amd¥{Îm v H$m àH$me Amn{VV hmoVm h¡, Vmo 4·1 V H$m _§XH$ {d^d 

AZwà`wº$ H$aZo na CËg{O©V àH$m{eH$-BboŠQ´>m°Z nyU©V: éH$ OmVo h¢ & àH$me 

H$s Amd¥{Îm v kmV H$s{OE &  3 
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(b) A light bulb and a coil are connected to an ac source. The 

switch is closed and after some time an iron rod is 

inserted into the interior of the inductor. Explain, giving 

reason, how the glow of the bulb would be affected.  3 

               OR 

(a) Prove that when an ac source is connected across an ideal 

capacitor, the current leads the voltage in phase by 
2

π
. 

(b) A lamp is connected in series with a capacitor. Predict 

your observations when you connect the combination, in 

turn, to an ac and to a dc source. 3 

31. (a) Define the resolving power of a compound microscope.              

(b) Write the expression for magnifying power of an 

astronomical telescope.   

(c) An astronomical telescope uses two lenses of powers 10 D 

and 1 D. Which lens is preferred as an objective lens and 

why ? 3 

32. (a) Define the term ‘threshold frequency’ in photoelectric 

effect. 

(b) The work function for a given photosensitive surface is  

2·5 eV. When light of frequency v falls on this surface the 

emitted photoelectrons are completely stopped by 

applying a retarding potential of 4·1 V. Find the 

frequency v of the light. 3 
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33. (a) Mb Hw$ÊS>br J¡ëdoZmo_rQ>a Ho$ {gÕm§V Am¡a H$m`©{d{Y H$s ì`m»`m H$s{OE &  
 (b) {H$gr J¡ëdoZmo_rQ>a _| Aar` Mwå~H$s` joÌ Ho$ Cn`moJ H$s Amdí`H$Vm H$m 

CëboI H$s{OE & 3 

 

34. g§jon _| ì`m»`m H$s{OE {H$  
 (a) {H$gr p-n g§{Y S>m`moS> _| amo{YH$m {d^d {H$g àH$ma ~ZVm h¡ & 
 (b) (i) AJ«{X{eH$ ~m`{gV, Am¡a (ii) níM{X{eH$ ~m`{gV {H$E OmZo na 

{H$gr p-n g§{Y S>m`moS> H$m õmgr joÌ {H$g àH$ma à^m{dV hmoVm h¡ & 3 

 

        IÊS> K 

35. (a) {d^d àdUVm H$s n[a^mfm {b{IE & 

 (b) Xmo àmW{_H$ gobm| Ho$ {d.dm.~b (emf) H$s VwbZm H$aZo _| Cn`moJ hmoZo 

dmbo CnH$aU Ho$ H$m`©H$mar {gÕm§V H$s ì`m»`m H$s{OE &  

 (c) Bg CnH$aU H$s gwJ«m{hVm _| d¥{Õ {H$g àH$ma H$s Om gH$Vr h¡ ?  

 (d) Xmo gobm| H$s {d.dm.~b (emf) H$s VwbZm H$aZo H$s `h {d{Y {H$g àH$ma 

dmoëQ>_rQ>a Ho$ Cn`moJ Ûmam VwbZm H$aZo go {^Þ h¡ ? ì`m»`m H$s{OE & 5 

          AWdm 

 (a) {H$gr ìhrQ>ñQ>moZ goVw _| g§VwbZ H$s eV© àmßV H$aZo Ho$ {bE  
{H$aImo\$ {Z`_m| H$m Cn`moJ H$s{OE &  

 
 (b) n[anW AmaoI H$s ghm`Vm go ì`m»`m H$s{OE {H$ Bg g§VwbZ H$s eV© H$m 

Cn`moJ {H$gr _rQ>a goVw Ûmam {H$gr Vma H$m AkmV à{VamoY {ZYm©[aV H$aZo 
_| {H$g àH$ma {H$`m OmVm h¡ & 

 
 (c) {H$g eV© Ho$ A§VJ©V AkmV à{VamoY Ho$ {ZYm©aU _| hmoZo dmbr Ìw{Q> H$mo 

Ý`yZV_ {H$`m OmVm h¡ ?  5 



 

 .55(B) 19  P.T.O. 

33. (a) Explain the principle and working of a moving coil 

galvanometer.   

(b) Write the necessity of using a radial magnetic field in a 

galvanometer.  3 

34. Explain briefly how     

(a) a barrier potential is formed in a p-n junction diode.  

(b) the width of the depletion region in a p-n junction diode 

is affected when it is (i) forward biased, and (ii) reverse 

biased. 3 

 

           SECTION D 

 

35. (a) Define the potential gradient.  

(b) Explain the working principle of the instrument used for 

comparing the emfs of two primary cells.  

(c) How can the sensitivity of this instrument be increased ?  

(d) In what way is this method of comparing the emfs of two 

primary cells different from the one using a voltmeter ? 

Explain. 5 

             OR 

(a) Use Kirchhoff ’s  rules to obtain the balance condition in a 
Wheatstone bridge.   

(b) Explain with the help of a circuit diagram, how this 

balance condition is used in a meter bridge to determine 

the unknown resistance of a wire. 

(c) Under what condition is the error in determining the 

unknown resistance minimized ?     5 
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36. (a) {H$gr CÀMm`r Q´>m§gµ\$m°_©a H$s aMZm Am¡a {gÕm§V H$m g§jon _| dU©Z  

H$s{OE &  

 (b) {H$gr AmXe© Q´>m§gµ\$m°_©a H$s àmW{_H$ Am¡a {ÛVr`H$ Hw$ÊS>{b`m| _| \o$am| H$s 

g§»`m Ho$ nXm| _| {ÛVr`H$ dmoëQ>Vm Am¡a {ÛVr`H$ Ymam Ho$ {bE ì §̀OH$ 

ì`wËnÞ H$s{OE & 

 (c) dmñV{dH$ Q´>m§gµ\$m°_©am| _| D$Om© j` (hm{Z`m|) Ho$ {bE CÎmaXm`r {H$Ýht Xmo 

H$maH$m| H$m CëboI H$s{OE &  5 

           AWdm 

 (a) Cg {gÕm§V H$m CëboI H$s{OE {Og na H$moB© gmBŠbmoQ´>m°Z H$m`© H$aVm h¡ &  

 (b) BgHo$ H$m`© H$m dU©Z H$s{OE Am¡a ì`m»`m H$s{OE {H$ Bg _erZ Ho$ Ûmam 

Amdo{eV H$Um| H$mo {H$g àH$ma Ëd[aV {H$`m OmVm h¡ & 

 (c) gmBŠbmoQ´>m°Z Amd¥{Îm Ho$ {bE ì`§OH$ àmßV H$s{OE Am¡a `h Xem©BE {H$ `h 

Ëd[aV Amdo{eV H$Um| H$s D$Om© na {Z^©a Zht H$aVr h¡ & 5 

 

37. EH$dUu àH$me H$m H$moB© g_mÝVa nw§O {H$gr nVbr {Par na A{^bå~dV² Amn{VV 

hmoVm h¡ VWm {Par go ~mha AmZo dmbm àH$me Bg {Par Ho$ Vb Ho$ g_mÝVa pñWV 

{H$gr nX} na n‹S>Vm h¡ & 

 (a) nX} na {H$g àH$ma H$m n¡Q>Z© ~ZVm h¡ Am¡a H¡$go ?  

 (b) O~ nX} H$mo {Par Ho$ Vb Ho$ g_mÝVa aIVo hþE {Par go Xÿa bo Om`m OmVm 

h¡, Vmo Bg n¡Q>Z© _| _w»` C{ƒîR> H$s (i) H$moUr` Mm¡‹S>mB©, VWm (ii) a¡{IH$ 

Mm¡‹S>mB© _| Š`m n[adV©Z hmoJm ? 

 (c) Bg n¡Q>Z© Am¡a `§J Ho$ {Û-{Par à`moJ _| ~ZZo dmbo ì`{VH$aU n¡Q>Z© _| Xmo 

AÝVam| H$m CëboI H$s{OE & 5 

           AWdm 
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36. (a) Describe briefly the construction and principle of a  

step-up transformer.  

(b) Deduce the expressions for the secondary voltage and 

secondary current in terms of number of turns in primary 

and secondary windings of an ideal transformer. 

(c) Write any two factors which are responsible for energy 

losses in actual transformers.   5 

                OR 

(a) State the principle on which a cyclotron works. 

(b) Describe its working and explain how this machine is 

used to accelerate the charged particles.  

(c) Obtain the expression for cyclotron frequency and show 

that it is independent of the energy of the accelerated 

charged particles. 5 

37. A parallel beam of monochromatic light is incident normally on 

a narrow slit and the light coming out of the slit falls on a 

screen kept parallel to the plane of the slit.        

(a) What kind of a pattern is formed on the screen and  

how ? 

(b) What will be the change in the (i) angular width, and  

(ii) linear width, of the principal maximum in this 

pattern when the screen is moved parallel to itself away 

from the slit plane ?  

(c) State two differences between this pattern and the 

interference pattern formed in Young’s double slit 
experiment.  5 

           OR 
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 (a) H$bmg§~Õ òmoV Š`m hmoVo h¢ ? ì`{VH$aU n¡Q>Z© H$m àojU H$aZo Ho$ {bE Xmo 

H$bmg§~Õ òmoVm| H$m hmoZm Š`m| Amdí`H$ hmoVm h¡ ?  

 (b) `h Xem©BE {H$ Xmo H$bmg§~Õ òmoVm| go CËnÞ Va§J| {OZH$m dU©Z  

   y1 = a cos t  VWm  y2 = a cos (t + ) 

  Ûmam {H$`m J`m h¡, AÜ`mamonU H$aHo$ {H$gr {~ÝXþ na n[aUm_r Vrd«Vm,  

I = 4a2 cos2 /2 CËnÞ H$aVr h¡ & 

  Bg àH$ma, Yy{_b Am¡a M_H$sbr q\«$Om| Ho$ {bE eV] {b{IE & 5 
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(a) What are coherent sources ? Why are two coherent 

sources necessary for observing the interference pattern ?  

(b) Show that the superposition of the waves originating 

from two coherent sources described by   

  y1 = a cos t  and  y2 = a cos (t + )  

 at a point produces a resultant intensity, I = 4a2 cos2 /2. 

 Hence, write the conditions for the appearance of dark 

and bright fringes.  5 


