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 H¥$n`m àíZ H$m CÎma {bIZm ewê$ H$aZo go nhbo, àíZ H$m H«$_m§H$ Adí` {bI| & 
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 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. 

 Please check that this question paper contains 26 questions. 

 Please write down the Serial Number of the question 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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gm_mÝ` {ZX}e : 

(i) g^r àíZ A{Zdm`© h¢ & Bg àíZ-nÌ _| Hw$b 26 àíZ h¢ & 

(ii) Bg àíZ-nÌ Ho$ 5 ^mJ h¢ : IÊS> A, IÊS> ~, IÊS> g, IÊS> X Am¡a IÊS> ` & 

(iii) IÊS> A _| 5 àíZ h¢, àË`oH$ H$m 1 A§H$ h¡ & IÊS> ~ _| 5 àíZ h¢, àË`oH$ Ho$ 2 A§H$ h¢ & 
IÊS> g _| 12 àíZ h¢, àË`oH$ Ho$ 3 A§H$ h¢ & IÊS> X _| 4 A§H$ H$m EH$ _yë`mYm[aV àíZ 
h¡ Am¡a IÊS> ` _| 3 àíZ h¢, àË`oH$ Ho$ 5 A§H$ h¢ &  

(iv) àíZ-nÌ _| g_J« na H$moB© {dH$ën Zht h¡ & VWm{n, Xmo A§H$m| dmbo EH$ àíZ _|, VrZ A§H$m| 
dmbo EH$ àíZ _| Am¡a nm±M A§H$m| dmbo VrZm| àíZm| _| AmÝV[aH$ M`Z àXmZ {H$`m J`m h¡ & 
Eogo àíZm| _| AmnH$mo {XE JE M`Z _| go Ho$db EH$ àíZ hr H$aZm h¡ & 

(v) 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 

 o = 4  10–7 T m A–1 

 o = 8.854  10–12 C2 N–1 m–2  

 

o
4

1


 = 9  109 N m2 C–2 

 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 

General Instructions : 

(i) All questions are compulsory. There are 26 questions in all.  

(ii) This question paper has five sections : Section A, Section B, Section C, 

Section D and Section E. 
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(iii) Section A contains five questions of one mark each, Section B contains 

five questions of two marks each, Section C contains twelve questions of 

three marks each, Section D contains one value based question of  

four marks and Section E contains three questions of five marks each. 

(iv) There is no overall choice. However, an internal choice has been provided 

in one question of two marks, one question of three marks and all the three 

questions of five marks weightage. You have to attempt only one of the 

choices in such questions. 

(v) 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 

 o = 4  10–7 T m A–1 

 o = 8.854  10–12 C2 N–1 m–2   

 

o
4

1


= 9  109 N m2 C–2 

 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 

IÊS> A 

SECTION A 

1. loUr LCR n[anW _| AZwZmX Ho$ ‘JwUVm H$maH$’ nX H$s n[a^mfm Xr{OE & BgH$m Eg.AmB©. 
(S.I.) _mÌH$ Š`m h¡ ? 1 

Define the term ‘quality factor’ of resonance in series LCR circuit. What  

is its S.I. unit ? 

2. {H$gr g§Mma ì`dñWm _| Q´>mÝgS>çyga H$m àH$m`© {b{IE & 1 

Write the function of a transducer in communication system.   
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3. EH$ {~ÝXþ Amdoe +Q {H$gr MmbH$ n¥îR> Ho$ nmg pñWV h¡ & Bg Amdoe VWm MmbH$ n¥îR> Ho$ 

~rM joÌ aoImAm| H$m AZwaoIU H$s{OE & 1 

A point charge +Q is placed in the vicinity of a conducting surface. Trace 

the field lines between the charge and the conducting surface. 

4. EH$ hr AmnVZ H$moU Ho$ {bE, Xmo _mÜ`_m| A VWm B _| AndV©Z H$moU H«$_e: 25 VWm 35 

h¢ & {H$g _mÜ`_ _| àH$me H$s Mmb Xÿgao _mÜ`_ H$s VwbZm _| H$_ h¡ ? 1 

For the same angle of incidence, the angle of refraction in two media A 

and B are 25 and 35 respectively. In which medium is the speed of light 

less ?   

5. YmVw Ho$ Xmo à{VamoYH$m| H$mo S>r.gr. gßbmB© Ho$ Xmo {gam| go, nhbo loUrH«$_ _| Am¡a {\$a nmíd© 

(g_mÝVa) H«$_ _| Omo‹S>m OmVm h¡ & XmoZm| XemAm| _| I – V dH«$ (J«mµ\$) H$mo `hm± Xem©`m J`m  

h¡ & BZ_| go H$m¡Z-gm J«mµ\$ à{VamoYH$m| Ho$ g_mÝVa g§`moOZ H$mo àX{e©V H$aVm h¡ Am¡a Š`m| ? 1 

 

Two metallic resistors are connected first in series and then in parallel 

across a d.c. supply. Plot of I – V graph is shown for the two cases. Which 

one represents a parallel combination of the resistors and why ? 
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IÊS> ~ 

SECTION B 

6. {H$gr g_~mhþ {ÌH$moUr` H$m±M Ho$ {àµÁ_ na Amn{VV àH$me H$s EH$ {H$aU {àµÁ_ Ho$ ^rVa, 
{àµÁ_ H$s AmYma aoIm Ho$ g_mÝVa J_Z (g§MaU) H$aVr h¡ & Bg {H$aU Ho$ {bE AndV©Z 

H$moU H$m _mZ kmV H$s{OE & {X`m J`m h¡ H$m±M Ho$ {àµÁ_ Ho$ nXmW© H$m AndV©Zm§H$ = 3 . 2 

AWdm 

 H$m±M Ho$ EH$ C^`moÎmb bo|g H$m AndV©Zm§H$ 1.5 h¡ & BgH$s \$moH$g Xÿar 20 cm h¡ & Bgo 

EH$ Eogo _mÜ`_ _| aIm J`m h¡ {OgH$m AndV©Zm§H$ 1.65 h¡ & Bg b|g H$s \$moH$g Xÿar kmV 

H$s{OE & Bg b|g H$mo {H$VZo AndV©Zm§H$ Ho$ _mÜ`_ _| aIm OmE {H$ `h b|g g_Vb H$m±M 
H$s erQ> (MmXa) H$s ^m±{V ì`dhma H$ao ? 2 
A ray of light incident on an equilateral glass prism propagates parallel 

to the base line of the prism inside it. Find the angle of incidence of this 

ray. Given refractive index of material of glass prism is 3 . 

OR 

A biconvex lens of glass of refractive index 1·5 having focal length 20 cm 

is placed in a medium of refractive index 1·65. Find its focal length. What 

should be the value of the refractive index of the medium in which the 

lens should be placed so that it acts as a plane sheet of glass ?           

7. hmBS´>moOZ na_mUw H$s {ZåZV_ AdñWm _§o n[aH«$_U H$aVo hþE {H$gr BboŠQ´>m°Z go gå~Õ  

Xo ~«m°½br Va§JX¡¿`© H$m _mZ kmV H$s{OE & ({X`m J`m h¡ En = – (13.6/n2) eV VWm ~moa 

{ÌÁ`m ro = 0.53 Å) & Xo ~«m°½br Va§JX¡¿ ©̀ {H$g àH$ma n[ad{V©V hmoJm, O~ BboŠQ´>m°Z àW_ 
CÎmo{OV AdñWm _| hmo ? 2 

Determine the value of the de Broglie wavelength associated  

with the electron orbiting in the ground state of hydrogen atom (Given  

En = – (13·6/n2) eV and Bohr radius ro = 0·53 Å). How will the de Broglie 

wavelength change when it is in the first excited state ?       

8. `{X hmBS´>moOZ na_mUw H$s {ZåZV_ AdñWm _| D$Om© –13.6 eV h¡, Vmo {ZåZV_ VWm {ÛVr` 

CÎmo{OV AdñWmAm| _| BgH$s J{VO VWm pñW{VO D$Om© kmV H$s{OE & 2 

Given the value of the ground state energy of hydrogen atom as  

–13·6 eV, find out its kinetic and potential energy in the ground and 

second excited states. 
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9. g§MaU H$s ‘ì`mo_ Va§J’ d ‘AmH$me Va§J’ {d{Y`m| _| ^oX (AÝVa) H$s{OE & g§MaU H$s 

ì`mo_ Va§J {d{Y 40 MHz Amd¥{Îm`m| VH$ hr Š`m| gr{_V h¡ ? 2 

Distinguish between ‘sky wave’ and ‘space wave’ modes of propagation. 

Why is the sky wave mode of propagation restricted to frequencies upto 

40 MHz ?    

10. Xem©E JE {d^d_mnr (nmoQ>|{e`mo_rQ>a) n[anW _|, eyÝ`-{djon {~ÝXþ X na àmá hmoVm h¡ & 

H$maU g{hV {b{IE {H$ gÝVwbZ {~ÝXþ H$hm± ñWmZmÝV[aV hmoJm O~ 

(a) AÝ` g^r àmMbm| H$mo An[ad{V©V aIVo hþE à{VamoY R H$mo ~‹T>m {X`m OmE;  

(b) R H$mo pñWa aIVo hþE à{VamoY S H$mo ~‹T>m {X`m OmE & 2 

 

 

In the potentiometer circuit shown, the null point is at X. State with 

reason, where the balance point will be shifted when 

(a) resistance R is increased, keeping all other parameters unchanged; 

(b) resistance S is increased, keeping R constant. 
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IÊS> g 

SECTION C 

11. 10 F VWm 20 F Ym[aVm Ho$ Xmo g§Ym[aÌ 6 V H$s ~¡Q>ar go loUrH«$_ _| Ow‹ ‹S>o h¢ & g§Ym[aÌm| 

Ho$ nyU©V: Amdo{eV hmoZo na, XmoZm| g§Ym[aÌm| H$s ßboQ>m| (n{Å>H$mAm|) Ho$ ~rM _| namd¡ÚwVm§H$ K 

H$m ñb¡~ (nÅ>) aI {X`m OmVm h¡ & ñb¡~ (nÅ>) aIZo go {ZåZ{b{IV na Š`m n«^md  

n‹S>oJm : 

(a) g§Ym[aÌm| _| g§{MV {dÚwV²-joÌ D$Om© na 

(b) XmoZm| g§Ym[aÌm| na Amdoem| na 

(c) g§Ym[aÌmo| H$s ßboQ>m| Ho$ ~rM {d^dmÝVa na  

AnZo CÎmam| H$s nwpîQ> H$maU {bIH$a H$s{OE & 3 

Two capacitors of capacitance 10 F and 20 F are connected in series 

with a 6 V battery. After the capacitors are fully charged, a slab of 

dielectric constant (K) is inserted between the plates of the two 

capacitors. How will the following be affected after the slab is  

introduced : 

(a) the electric field energy stored in the capacitors 

(b) the charges on the two capacitors 

(c) the potential difference between the plates of the capacitors 

Justify your answer. 

12. {H$gr ao{S>`moEopŠQ>d nXmW© Ho$ Z_yZo H$s EopŠQ>dVm (g{H«$`Vm) H$s n[a^mfm Xr{OE & BgH$m 

Eg.AmB© (S.I.) _mÌH$ {b{IE &  

 20 K§Q>m| Ho$ níMmV² {H$gr ao{S>`moEopŠQ>d nXmW© Ho$ EH$ Z_yZo H$s EopŠQ>dVm 10,000 j` 

({dKQ>Z) à{V goH$ÊS> h¡ & AJbo 10 K§Q>m| Ho$ níMmV² BgH$s EopŠQ>dVm (g{H«$`Vm) H$_ 

hmoH$a 5,000 j` ({dKQ>Z) à{V goH$ÊS> ah OmVr h¡ & Bg Z_yZo H$s AY©-Am`w VWm 

àmapå^H$ EopŠQ>dVm (g{H«$`Vm) kmV H$s{OE & 3 

Define the activity of a radioactive sample. Write its S.I. unit. 

A radioactive sample has activity of 10,000 disintegrations per second 

(dps) after 20 hours. After next 10 hours its activity reduces to 5,000 dps. 

Find out its half life and initial activity.      
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13. {ZåZ{b{IV Ho$ CÎma Xr{OE : 3 

(a) {Û {Par à`moJ _| àË`oH$ pñbQ> ({Par) go {ddV©Z, ì`{VH$aU n¡Q>Z© go {H$g àH$ma 
gå~pÝYV h¡ ? 

(b) `{X Xÿa pñWV {H$gr òmoV go AmVo hþE àH$me Ho$ _mJ© _| EH$ ~hþV N>moQ>m d¥ÎmmH$ma 

AdamoY aI {X`m OmE, Vmo AdamoY H$s naN>mB© Ho$ Ho$ÝÐ _| EH$ àXrá (M_H$sbm) 
{MÎmr (ñnm°Q>) {XImB© XoVr h¡ & g_PmBE, Š`m| &  

(c) {H$gr gyú_Xeu H$s {d^oXZ j_Vm (i) à`wº$ àH$me H$s Va§JX¡¿`© VWm (ii) dñVw VWm 

A{^Ñí`H$ boÝg Ho$ ~rM à`wº$ _mÜ`_ na H¡$go {Z^©a H$aVr h¡ ?  

Answer the following : 

(a) In what way is diffraction from each slit related to the interference 

pattern in a double slit experiment ? 

(b) When a tiny circular obstacle is placed in the path of light from a 

distant source, a bright spot is seen at the centre of the shadow of 

the obstacle. Explain, why. 

(c) How does the resolving power of a microscope depend on (i) the 

wavelength of the  light used and (ii) the medium used between the 

object and the objective lens ? 

14. àH$me Ho$ µ\$moQ>m°Z {MÌ _| ‘{d{H$aUm| H$s Vrd«Vm’ nX H$s n[a^mfm Xr{OE & 
 {H$gr {XE JE YmVw Ho$ ~Zo àH$me gob na, 100 W nmaX (_aH$ar) òmoV go 2270 Å 

Va§JX¡¿`© Ho$ nam~¢JZr {d{H$aU Amn{VV hmoVo h¢ & `{X {ZamoYr {d^d – 1.3 V hmo, Vmo Cg 
YmVw H$m H$m`© \$bZ kmV H$s{OE & `{X Bg àH$me gob na EH$ boµOa go CËnÞ, Cƒ 

Vrd«Vm (~ 105 Wm–2) VWm 6300 Å Va§JX¡¿`© H$m bmb àH$me Amn{VV hmo, Vmo Bg gob 

H$s AZw{H«$`m (a¡ñnm°Ýg) Š`m hmoJr ? 3 

AWdm 

 {dÚwV²-Mwå~H$s` {d{H$aUm| Ho$ µ\$moQ>m°Z {MÌ H$m Cn`moJ H$aHo$ AmBÝñQ>rZ H$m àH$me-{dÚwV²  

g_rH$aU ~ZmBE & g§jon _| ì`m»`m H$s{OE {H$ `h g_rH$aU {H$g àH$ma àH$me-{dÚwV² 
à^md Ho$ g^r àojUm| H$m ñnîQ>rH$aU H$aVm h¡ & 3 
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Define the term ‘intensity of radiation’ in photon picture of light. 

Ultraviolet light of wavelength 2270 Å from 100 W mercury source 

irradiates a photo cell made of a given metal. If the stopping potential is 

– 1·3 V, estimate the work function of the metal. How would the photo 

cell respond to a high intensity (~ 105 Wm–2) red light of wavelength  

6300 Å produced by a laser ?    

OR 

Set up Einstein’s photoelectric equation using the photon picture of 

electromagnetic radiation. Explain briefly how this equation accounts for 

all the observations in the photoelectric effect.     

15. (a) {ZåZ{b{IV {dÚwV²-Mwå~H$s` {d{H$aUm| _| go {H$gH$s Amd¥{Îm AÝ` g^r go H$_ h¡ : 

 nam~¢JZr {d{H$aU|,  EŠg (X) {H$aU|,  gyú_-Va§J|  

(b) Amn H¡$go Xem©E±Jo {H$ {dÚwV²-Mwå~H$s` Va§Jm| _| D$Om© VWm g§doJ hmoVm h¡ ? 

(c) _wº$ AmH$me (ñnog) _| g§MaU H$aVr hþB© {H$gr {dÚwV²-Mwå~H$s` Va§J Hoo$  
D$Om© KZËd Ho$ {bE EH$ ì`§OH$ {b{IE & 3 

(a) Which one of the following electromagnetic radiations has least 

frequency : 

 UV radiations,  X-rays,  Microwaves 

(b) How do you show that electromagnetic waves carry energy and 

momentum ? 

(c) Write the expression for the energy density of an electromagnetic 

wave propagating in free space. 

16. à{VMwå~H$s` VWm AZwMwå~H$s` nXmWmªo Ho$ ~rM AÝVa Xem©Zo Ho$ {bE Mwå~H$s` joÌ aoImE± 

It{ME (~ZmBE) & 
 BZ Xmo àH$ma Ho$ nXmWmªo Ho$ Mwå~H$s` ì`dhma _| AÝVa H$mo g_PmZo Ho$ {bE EH$ gab 

ñnîQ>rH$aU Xr{OE & 3 

Draw the magnetic field lines distinguishing between diamagnetic and 

paramagnetic materials. 

Give a simple explanation to account for the difference in the magnetic  

behaviour of these materials. 
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17. p-n g§{Y ~ZZo Ho$ Xm¡amZ hmoZo dmbo Xmo _hÎdnyU© à{H«$`mAm| H$mo Cn ẁº$ AmaoI H$s ghm`Vm 

go ñnîQ> H$s{OE & AV… Bggo õmgr joÌ VWm amo{YH$m-{d^d nXm| H$mo n[a^m{fV H$s{OE & 3 

Explain, with the help of suitable diagram, the two important processes 

that occur during the formation of p-n junction. Hence define the terms : 

depletion region and barrier potential. 

18. àH$me CËgO©H$ S>m`moS> (Eb.B©.S>r.) H¡$go ~ZVm h¡ ? BgH$s H$m`©{d{Y H$mo g§jon _|  

{b{IE & naånamJV {ZåZ e{º$ VmnXrßV {dÚwV² ~ë~m| H$s VwbZm _| BZHo$ (LED Ho$) H$moB© 

Xmo _w»` bm^ {b{IE & 3 

How is a light emitting diode fabricated ? Briefly state its working. Write 

any two important advantages of LEDs over the conventional 

incandescent low power lamps.    

19. Am`m_ _mSw>{bV (E.E_.) g§Ho$V àmßV H$aZo Ho$ {bE EH$ gab _mSw>bH$ H$m ãbm°H$ AmaoI 

~ZmBE & 
 12 V {eIa dmoëQ>Vm H$s EH$ dmhH$ Va§J H$m Cn`moJ {H$gr g§Xoe-g§Ho$V Ho$ àgmaU Ho$ {bE 

{H$`m OmVm h¡ & _mSw>bH$ g§Ho$V H$s {eIa dmoëQ>Vm H$m _mZ {H$VZm hmoZm Mm{hE Vm{H$ 

_mSw>bZ gyMH$m§H$ H$m _mZ 75% hmo ? 3 

Draw a block diagram of a simple modulator for obtaining amplitude 

modulated signal. 

A carrier wave of peak voltage 12 V is used to transmit a message signal. 

What should be the peak voltage of the modulating signal in order to 

have a modulation index of 75% ?     

20. (a) `{X AmH$me Ho$ ñdÀN> Zrbo ^mJ go AmZo dmbo àH$me H$mo EH$ nmoboam°BS> Ûmam XoIm 

OmE Am¡a nmoboam°BS> H$mo Kw_m`m OmE, Vmo XoIo JE àH$me H$s Vrd«Vm ~‹T>Vr VWm 
KQ>Vr ahVr h¡ & Bg àojU H$s ì`m»`m hoVw, Bg KQ>Zm Ho$ {bE CÎmaXm`r _yb 

n[aKQ>Zm/àH«$_ H$m Cn ẁº$ AmaoI H$s ghm`Vm go dU©Z H$s{OE & 

(b) `h Xem©BE {H$ {H$gr nmaXeu _mÜ`_ go namd{V©V àH$me H¡$go Yw«{dV hmo OmVm h¡ & 
Bggo ~«yñQ>a Ho$ {Z`_ H$mo ì`wËnÞ H$s{OE & 3 
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(a) The light from a clear blue portion of the sky shows a rise and fall 

of intensity when viewed through a polaroid which is rotated. 

Describe, with the help of a suitable diagram, the basic 

phenomenon/process which occurs to explain this observation. 

(b) Show how light reflected from a transparent medium gets 

polarised. Hence deduce Brewster’s law. 

21. (a) Xem©BE {H$ E.gr. (a.c.) òmoV go Ow‹S>o hþE {H$gr àoaH$ L _| Cn^wº$ (ì``) Am¡gV 
D$Om© H$m _mZ eyÝ` hmoVm h¡ & 

(b) {H$gr loUr Eb.Ama. (L.R.) n[anW _|, XL = R Am¡a n[anW Ho$ e{º$-JwUm§H$ H$m 
_mZ P1 h¡ & O~ Bg n[anW Ho$ loUrH«$_ _| Ym[aVm C H$m EH$ Eogm g§Ym[aÌ Omo‹S> 
{X`m OmVm h¡, {Og_| XC = XL h¡, Vmo e{º$-JwUm§H$ H$m _mZ P2 hmo OmVm h¡ &  
P1 / P2 Ho$ _mZ H$mo kmV H$s{OE & 3 

(a) Show that the average power consumed in an inductor L connected 

to an a.c. source is zero. 

(b) In a series LR circuit, XL = R and the power factor of the circuit is 

P1. When a capacitor with capacitance C such that XC = XL is put 

in series, the power factor becomes P2. Find out P1 / P2. 

22. {H$gr MmbH$ H$s {dÚwV² à{VamoYH$Vm H$s n[a^mfm Xr{OE & 
 {ZåZm§{H$V XemAm| _| Vmn Ho$ gmW à{VamoYH$Vm Ho$ n[adV©Z H$mo Xem©Zo Ho$ {bE AmboI 

(J«mµ\$) ~ZmBE : 

(a) EH$ MmbH$ Ho$ {bE  

(b) EH$ AY©MmbH$ Ho$ {bE 

 g§jon _| ñnï> H$s{OE {H$ Cn ẁ©º$ XmoZm| Ho$ ì`dhma _| AÝVa H$mo, Amdoe dmhH$m| Ho$ g§»`m 
KZËd VWm {dlm§{V H$mb Ho$ nXm| _| H¡$go g_Pm`m Om gH$Vm h¡ & 3 

Define the electric resistivity of a conductor.  

Plot a graph showing the variation of resistivity with temperature in the 

case of a (a) conductor, (b) semiconductor. 

Briefly explain, how the difference in the behaviour of the two can be 

explained in terms of number density of charge carriers and relaxation 

time.    
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IÊS> X 
SECTION D  

23. Amem Ho$ MmMmOr H$mo CZHo$ S>m°ŠQ>a Zo CZHo$ _pñVîH$ H$m MRI (Mwå~H$s` AZwZmX 
à{V{~å~Z) AZwdrjU (ñH¡$Z) H$admZo H$m gwPmd {X`m & CÝh| `h narjU _h±Jm bJm Am¡a 
do Cgo ~mX _| {\$a H$^r H$admZm MmhVo Wo &  

 `h OmZH$a Amem Zo Bg ~mao _| AnZo n[adma Ho$ bmoJm| H$s ghm`Vm br Am¡a S>m°ŠQ>a go ~mV 
H$aZo na CgZo ^r n`m©á Ny>Q> Xo Xr & Bg àH$ma Amem Zo AnZo MmMmOr H$mo Bg narjU Ho$ 
{bE amµOr H$a {b`m, Vm{H$ S>m°ŠQ>a H$mo CZHo$ _pñVîH$ H$s Xem Ho$ ~mao _| g_w{MV OmZH$mar 
{_b gHo$ & Bg narjU go S>m°ŠQ>a H$mo CZH$m BbmO C{MV T>§J go H$aZo _| ~hþV ghm`Vm 
{_br & 

 Cn`w©º$ n¡amJ«mµ\$ na AmYm[aV {ZåZ{b{IV àíZm| Ho$ CÎma Xr{OE : 4 

(a) AmnH$s am` _| Amem, CgHo$ n[adma VWm S>m°ŠQ>a Ûmam {H$Z _yë`m| H$m àXe©Z {H$`m 
J`m ? 

(b) AmnHo$ {dMma go MRI narjU Ho$ BVZo _h±Jo hmoZo H$m Š`m H$maU hmo gH$Vm h¡ ? 

(c) `h _mZVo hþE {H$ MRI Ho$ {bE à`wº$ Mwå~H$s` joÌ H$m _mZ 0.1 T Wm, Bggo 
{H$gr àmoQ>m°Z (Amdoe = 1.6  10–19 C) na Mwå~H$s` joÌ Ûmam Amamo{nV hmo gH$Zo 
dmbo ~b H$m A{YH$V_ VWm Ý`yZV_ _mZ Š`m hmoJm, `{X àmoQ>m°Z 104 m/s H$s 
Mmb go J{V_mZ Wm ?  

Asha’s uncle was advised by his doctor to have an MRI (magnetic 

resonance imaging) scan of his brain. Her uncle felt that it was too 

expensive and wanted to postpone it.  

When Asha learnt about this, she took the help of her family and when 

she approached the doctor, he also offered a substantial discount. She 

thus convinced her uncle to undergo the test to enable the doctor to know 

the condition of his brain. The resulting information greatly helped his 

doctor to treat him properly.  

Based on the above paragraph, answer the following questions :   

(a) What according to you are the values displayed by Asha, her 

family and the doctor ?  

(b) What in your view could be the reason for MRI test to be so 

expensive ?  

(c) Assuming that MRI test was performed using a magnetic field of 

0·1 T, find the maximum and minimum values of the force that the 

magnetic field could exert on a proton (charge = 1·6  10–19 C) that 

was moving with a speed of 104 m/s.    
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IÊS> ` 

SECTION E      

24. (a) {H$gr {ÛY«wd H$m {ÛY«wd AmKyU© 

p  h¡ & `h {ÛY«wd 


E  Vrd«Vm  Ho$ EH$g_mZ  

{dÚwV²-joÌ _| pñWV h¡ & BgH$s pñW{VO D$Om© Ho$ {bE EH$ ì`§OH$ ì`wËnÞ H$s{OE & 

  {ÛY«wd Ho$ A{^{dÝ`mg H$mo kmV H$s{OE `{X `h (i) ñWm`r g§VwbZ _| hmo,  
(ii) AñWm`r g§VwbZ _| hmo & 

(b) `hm± AmaoI _| Xmo {ÛY«wdm| Ho$ Amdoem| Ho$ ì`yh Ho$ A{^{dÝ`mg H$mo Xem©`m J`m h¡ & 

 
 BZ Amdoem| Ho$ ì`yh Ho$ Aj na pñWV EH$ {~ÝXþ P Ho$ {bE, CgH$s Xÿar r na {d^d 

H$s {Z^©aVm Ho$ {bE EH$ ì`§OH$ àmßV H$s{OE `{X r >> a. 5 

AWdm 

(a) {dÚwV² âbŠg H$s n[a^mfm Xr{OE & BgH$m Eg.AmB©. (S.I.) _mÌH$ {b{IE & 

(b) JmCg {Z`_ Ho$ Cn`moJ go {H$gr KZmH$ma dñVw _| n[a~Õ (~ÝX) {H$gr {~ÝXw Amdoe 
Ho$ H$maU {dÚwV² âbŠg H$m _mZ kmV H$s{OE, `{X Amdoe H$m _mZ ‘q’ VWm KZ H$s 
^wOm ‘a’ h¡ &  

(c) Xem©BE {H$ {H$gr EH$g_mZ Amdo{eV AZÝV g_Vb MmXa (erQ) Ho$ H$maU, Cggo 
x  Xÿar na pñWV {H$gr {~ÝXþ na {dÚwV²-joÌ H$m _mZ x na {Z^©a Zht H$aVm & 5 

(a) Derive the expression for the potential energy of an electric dipole 

of dipole moment 

p  placed in a uniform electric field 


E .  

 Find out the orientation of the dipole when it is in (i) stable 

equilibrium, (ii) unstable equilibrium. 

(b) Figure shows a configuration of the charge array of two dipoles.  

 

 Obtain the expression for the dependence of potential on r for  

r >> a for a point P on the axis of this array of charges.     

OR 
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(a) Define electric flux. Write its S.I. unit.   

(b) Using Gauss’s law, obtain the electric flux due to a point charge ‘q’ 

enclosed in a cube of side ‘a’. 

(c) Show that the electric field due to a uniformly charged infinite 

plane sheet at any point distant x from it, is independent of x.    

25. (a) Va§JmJ« H$s n[a^mfm Xr{OE & 

(b) hmBJoÝg Ho$ {gÕmÝV Ho$ Cn`moJ Ûmam {ZåZ{b{IV n[apñW{V`m| _| Va§JmJ« H$s àH¥${V 
H$mo Xem©Zo Ho$ {bE AmaoI ~ZmBE, O~ EH$ Amn{VV g_Vb Va§JmJ«  

 (i) {H$gr AdVb Xn©U go namd{V©V hmo, 
 (ii) {H$gr CÎmb b|g go And{V©V hmo & 

(c) EH$ g_Vb Va§JmJ« {H$gr gKZ _mÜ`_ go {dab _mÜ`_ _| J_Z (g§MaU) H$a ahm  
h¡ & Bgo Xem©Zo Ho$ {bE EH$ AmaoI ~ZmBE Am¡a Bggo ñZ¡b Ho$ AndV©Z {Z`_ H$m 
gË`mnZ H$s{OE & 5 

AWdm 

(a) EH$ AdVb Xn©U go CgHo$ gm_Zo aIr dñVw H$m dmñV{dH$ VWm Amd{Y©V à{V{~å~ 
~ZVm h¡ & Bg à{V{~å~ H$m ~ZZm Xem©Zo Ho$ {bE EH$ {H$aU AmaoI ~ZmBE  Am¡a 
BgHo$ Cn`moJ go Xn©U g_rH$aU H$mo ì`wËnÞ H$s{OE & 

(b) àH$me H$m EH$ {H$aU nw§O {H$gr {~ÝXþ P na A{^g[aV hmoVm h¡ & A~ A{^g[aV 
{H$aU nw§O Ho$ _mJ© _| P go 12 cm Xÿar na EH$ b|g aI {X`m OmVm h¡ & `h {H$aU 
nw§O {H$g {~ÝXþ na A{^g[aV hmoJm, `{X b|g 

 (i) 20 cm \$moH$g Xÿar H$m CÎmb b|g h¡, 

 (ii) 16 cm \$moH$g Xÿar H$m AdVb b|g h¡ ? 5 

(a) Define a wavefront. 

(b)  Using Huygens’ principle, draw the diagrams to show the nature of 

the wavefronts when an incident plane wavefront gets 

 (i) reflected from a concave mirror, 

 (ii) refracted from a convex lens.   

(c) Draw a diagram showing the propagation of a plane wavefront 

from denser to a rarer medium and verify Snell’s law of refraction. 

OR 
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(a) A concave mirror produces a real and magnified image of an object 

kept in front of it. Draw a ray diagram to show the image 

formation and use it to derive the mirror equation. 

(b) A beam of light converges at a point P. Now a lens is placed in the 

path of the convergent beam 12 cm from P. At what point does the 

beam converge if the lens is        

(i)  a convex lens of focal length 20 cm,    

(ii)  a concave lens of focal length 16 cm ?  

26. (a) {H$gr Hw§$S>br _| Mwå~H$s` âbŠg n[adV©Z go Cg_| {dÚwV²-dmhH$ ~b (B©.E_.E\$.) 

CËnÞ hmo OmVm h¡, BgH$mo H¡$go Xem©E±Jo ? C{MV AmaoI H$s ghm`Vm go dU©Z  
H$s{OE & Bggo \¡$amS>o Ho$ {dÚwV²-Mwå~H$s` àoaU Ho$ {Z`_ H$m CëboI H$s{OE & 

(b) Xmo nmem| (bynm|) _| EH$ 10 cm  2.5 cm Am`m_ H$m Am`VmH$ma byn h¡ Am¡a Xÿgam  

5 cm ^wOm H$m dJm©H$ma byn h¡ & BZ XmoZm| H$mo {H$gr EH$g_mZ Mwå~H$s` joÌ 

B  

go, g_mZ doJ  Ûmam, `hm± AmaoI _| Xem©E JE AZwgma ~mha bo Om`m OmVm h¡ & 

Mwå~H$s` joÌ XmoZm| nmem| Ho$ g_Vb Ho$ bå~dV² h¡ &  

 (i) {H$g Xem _| ào[aV {dÚwV²-dmhH$ ~b H$m _mZ A{YH$ hmoJm ? 

 (ii) {H$g Xem _| XmoZm| nmem| go àdm{hV Ymam H$m _mZ H$_ hmoJm ? 

 AnZo CÎma H$s nwpîQ> VH©$ g{hV H$s{OE & 5 

 

AWdm 

(a) àË`mdVu Ymam (E.gr.) O{ZÌ H$m {gÕmÝV {b{IE & 

(b) Zm_m§{H$V AmaoI H$s ghm`Vm go BgH$s H$m`©{d{Y H$s ì`m»`m H$s{OE VWm Hw§$S>br 

_| CËnÞ (ào[aV) {dÚwV²-dmhH$ ~b (B©.E_.E\$.) Ho$ {bE EH$ ì`§OH$ àmßV  

H$s{OE & 
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(c) Mwå~H$s` joÌ _| KyU©Z H$aVr hþB© Hw§$S>br _| EH$ MH«$ H$s Ad{Y _| CËnÞ àË`mdVu 

{dÚwV²-dmhH$ ~b (B©.E_.E\$.) H$s àH$¥{V H$mo Xem©Zo Ho$ {bE EH$ ì`dñWm {MÌ 

~ZmBE & 5 

(a) Describe, with the help of a suitable diagram, how one can 

demonstrate that emf can be induced in a coil due to the change of 

magnetic flux. Hence state Faraday’s law of electromagnetic 

induction. 

(b) Two loops, one rectangular of dimensions 10 cm  2·5 cm and 

second of square shape of side 5 cm are moved out of a uniform 

magnetic field 

B  perpendicular to the planes of the loops with 

equal velocity  as is shown in the figure.         

(i) In which case will the emf induced be more ? 

(ii) In which case will the current flowing through the two loops 

be less ? 

Justify your answer.  

 

OR 

(a) State the principle of an a.c. generator.  

(b) Explain briefly, with the help of labelled diagram, its working and 

obtain the expression for the emf generated in the coil. 

(c) Draw a schematic diagram showing the nature of the alternating 

emf generated by the rotating coil in the magnetic field during one 

cycle. 


