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gm_mÝ` {ZX}e : 

(i) g^r àíZ A{Zdm`© h¢ & Bg àíZ-nÌ _| Hw$b 27 àíZ h¢ & 

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

(iii) IÊS> A _| nm±M àíZ h¢, àË`oH$ H$m EH$ A§H$ h¡ & IÊS> ~ _| gmV àíZ h¢, àË`oH$ Ho$ 
Xmo A§H$ h¢ & IÊS> g _| ~mah àíZ h¢, àË`oH$ Ho$ VrZ A§H$ h¢ Am¡a IÊS> X _| 
VrZ àíZ h¢, àË`oH$ Ho$ nm±M A§H$ h¢ &  

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

 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 

 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 :  

(i) All questions are compulsory. There are 27 questions in all.  

(ii) This question paper has four sections : Section A, Section B, 
Section C and Section D. 

(iii) Section A contains five questions of one mark each, Section B 
contains seven questions of two marks each, Section C 
contains twelve questions of three marks each, Section D 
contains three questions of five marks each. 

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

been provided in two questions of one mark, two questions of 

two marks, four questions of three marks and 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 

 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 

 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> A 
SECTION A 

1. H$mam| _| CÎmb Xn©U H$m Cn`moJ nrN>o go AmVo hþE dmhZm| H$mo XoIZo Ho$ {bE Xn©U 
Ho$ ê$n _| Š`m| {H$`m OmVm h¡ ?  1 

AWdm 

 A{YH$ j_Vm H$m EH$ b|g Amn{VV àH$me H$mo A{YH$ _mo‹S>Vm h¡ & Š`m| ?  1 

Why is convex mirror used as a side view mirror in a car ? 

OR 

A lens of larger power bends the incident light more. Why ?  

2. n¥Ïdr Ho$ n¥îR> _| H$hm± na n¥Ïdr Ho$ Mwå~H$s` joÌ Ho$ D$Üdm©Ya KQ>H$ H$m _mZ eyÝ` 
hmoVm h¡ ? 1 

Where on the surface of the Earth, is the vertical component of 

Earth’s magnetic field zero ?   

3. {H$gr MmbH$ Ho$ g_{d^d n¥îR> Ho$ {~ÝXþ na {dÚwV²-joÌ aoImE± n¥îR> Ho$ bå~dV² 
Š`m| hmoVr h¢ ? 1 

AWdm 

 _¢J{ZZ Am¡a H$m§gQ>|Q>Z Ho$ Vma Am~Õ _mZH$ à{VamoYH$m| Ho$ {Z_m©U _| ì`mnH$ ê$n 

go Cn`moJ Š`m| hmoVo h¢ ?  1 

Why are electric field lines perpendicular at a point on an 

equipotential surface of a conductor ? 

OR 

Why are manganin and constantan widely used for making 

wire bound standard resistors ?    
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4. EH$ BboŠQ´>m°Z, {Ogo V {d^d VH$ Ëd[aV {H$`m J`m h¡, go gå~Õ Xo-~«m°½br 
Va§JX¡¿`© Ho$ {bE ì`§OH$ {b{IE &  1 

Write the expression for the de-Broglie wavelength associated 

with an electron accelerated through a potential V.  

5. {H$gr nXmW© Ho$ {bE nX ‘namd¡ÚwVm§H$’ H$s n[a^mfm {b{IE & 1 

Define the term ‘dielectric constant’ of a material.   

IÊS> ~ 
SECTION B 

6. g§jon _| ñnîQ> H$s{OE {H$ {H$gr p-n g§{Y S>m`moS> _| amo{YH$m {d^d H¡$go CËnÞ 

hmoVm h¡ &   2 

Explain briefly how a potential barrier is formed in a p-n 

junction diode.  

7. b|µO H$m {Z`_ {b{IE & {gÕ H$s{OE {H$ `h {Z`_ D$Om© g§ajU {gÕm§V H$m 

n[aUm_ h¡ &  2 
AWdm 

 EH$ bå~r n[aZm{bH$m Ho$ ñdàoaH$Ëd Ho$ {bE ì`§OH$ ì`wËnÞ H$s{OE &  2 

State Lenz’s law. Show that it is a consequence of the principle 

of conservation of energy. 

OR 

Derive the expression for the self-inductance of a long solenoid. 

8. {H$gr nXmW© H$s d¡ÚwV à{VamoYH$Vm H$s n[a^mfm {b{IE & {H$gr YmVw H$s 
à{VamoYH$Vm Vmn Ho$ ~‹T>Zo Ho$ gmW Š`m| ~‹T>Vr h¡ O~{H$ AY©MmbH$ _| KQ>Vr h¡ ?  2 

Define electrical resistivity of a given material. Why does 

resistivity of a metal increase with increase in temperature 

whereas in the case of a semiconductor, it decreases ?  
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9. EH$ Q>r.dr. (T.V.) Q>m°da 80 _rQ>a D±$Mm h¡ & Cg A{YH$V_ Xÿar H$m n[aH$bZ 

H$s{OE Ohm± VH$ BgHo$ {g½Zbm| H$mo J«hU (àmßV) {H$`m Om gH$Vm h¡ & [n¥Ïdr H$s 

{ÌÁ`m 6·4  106 m Xr JB© h¡]  2 

A TV tower is 80 m tall. Calculate the maximum distance upto 

which the signal transmitted from the tower can be received. 

[Given : Radius of the Earth is 6·4  106 m]  

10. nyU© AmÝV[aH$ namdV©Z H$s n[aKQ>Zm Ho$ {bE Amdí`H$ eV] {b{IE & O~ EH$ 

hrao H$mo Cn`wº$ {d{Y go H$mQ>m OmVm h¡ Vmo CgH$s M_H$ H$s ì`m»`m H¡$go H$s 

OmVr h¡ ?  2 

AWdm 

 {ZåZ{b{IV H$m H$maU g{hV CÎma Xr{OE :  2 

(a) O~ àH$me EH$ gKZ _mÜ`_ go {dab _mÜ`_ _| J_Z H$aVm h¡ Vmo CgH$m 
doJ ~‹T> OmVm h¡ & Š`m BgH$m AW© h¡ {H$ Va§Jm| Ûmam g§Mm[aV D$Om© _| d¥{Õ 
hmo JB© ?  

(b) gy`m}X` VWm gy`m©ñV Ho$ g_`, gy`© aº$m^ àVrV hmoVm h¡ &  

Write the necessary conditions for the phenomenon of total 

internal reflection to take place. How does one account for the 

brilliance exhibited by a diamond when it is suitably cut ? 

OR 

Answer the following, giving reason :  

(a) When light travels from a denser to a rarer medium, the 

speed increases. Does it mean that there is an increase in 

the energy carried by the waves ?  

(b) The Sun appears reddish at sunset and sunrise.  
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11. àH$me CËgO©H$ S>m`moS> (LED) H¡$go H$m`© H$aVm h¡ ? ê$‹T> VmnXrßV {ZåZ e{º$ 

~ë~m| H$s VwbZm _| LED Ho$ Xmo _hÎdnyU© bm^m| H$mo {b{IE &   2 

How does a Light Emitting Diode (LED) operate ? Write two 

important advantages of LEDs over the conventional 

incandescent low power lamps.   

12. 200 \o$am| Am¡a 100 cm2 joÌ\$b H$s EH$ dJm©H$ma g_Vb Hw$ÊS>br go 5 A 

An[adVu Ymam àdm{hV hmo ahr h¡ & `h Hw$ÊS>br 0·2 T Ho$ Eogo EH$g_mZ 
Mwå~H$s` joÌ _| pñWV h¡, {OgH$s {Xem Hw$ÊS>br Ho$ Vb Ho$ bå~dV² h¡ & O~ Bg 
Hw$ÊS>br H$m Vb Mwå~H$s` joÌ go 60 H$m H$moU ~ZmVm h¡ V~ Cg pñW{V _| 
Hw$ÊS>br na bJm ~b-AmKyU© n[aH${bV H$s{OE &   2 

A square shaped plane coil of area 100 cm2 of 200 turns carries 

a steady current of 5 A. It is placed in a uniform magnetic field 

of 0·2 T acting perpendicular to the plane of the coil. Calculate 

the torque on the coil when its plane makes an angle of 60 
with the direction of the field.      

IÊS> g 
SECTION C  

13. (a) EH$ Mb Hw$ÊS>br J¡ëdoZmo_rQ>a _| Mwå~H$s` joÌ {ÌÁ`r` Š`m| hmoVm h¡ ? 

g_PmBE `h {H$g àH$ma ~Zm`m OmVm h¡ & 
 (b) EH$ J¡ëdoZmo_rQ>a {OgH$m à{VamoY ‘G’ h¡, H$mo BgHo$ loUr _| EH$ à{VamoY R 

g§`mo{OV H$aHo$ (0 – V) dmoëQ> n[aga Ho$ dmoëQ>_rQ>a _| n[ad{V©V {H$`m Om 
gH$Vm h¡ & `{X Bgo 0 go V/2 dmoëQ> n[aga Ho$ dmoëQ>_rQ>a _| n[ad{V©V 
H$aZm hmo Vmo {H$VZo à{VamoY H$s Amdí`H$Vm hmoJr ? 3 

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

galvanometer ? Explain how it is achieved.  

(b) A galvanometer of resistance ‘G’ can be converted into a 
voltmeter of range (0 – V) volts by connecting a 

resistance R in series with it. How much resistance will 

be required to change its range from 0 to V/2 volt ?    
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14. Zm{^H$s` ~b Ho$ Xmo {deof JwU {b{IE & Zm{^H$s` {dIÊS>Z Am¡a Zm{^H$s` 
g§b`Z H$s à{H«$`mAm| _| D$Om© H$s {d_w{º$ H$s ì`m»`m H$s{OE &  3 

Write two characteristic properties of nuclear force. How does 

one explain the release of energy in the processes of nuclear 

fission and nuclear fusion ?  

15. Q´>m±{µOñQ>a H$m {Zdoe à{VamoYH$ 1000  h¡ & BgH$s AmYma Ymam _| 10 A H$m 
n[adV©Z H$aZo na g§J«mhH$ Ymam _| 2 mA H$s d¥{Õ hmo OmVr h¡ & `{X n[anW _|  
5 k H$m bmoS> à{VamoY à`wº$ {H$`m OmE, Vmo àdY©H$ H$s (i) Ymam bpãY, VWm 
(ii) dmoëQ>Vm bpãY n[aH${bV H$s{OE &   3 
The input resistor of a transistor is 1000 . On changing the 

base current by 10 A, the collector current increases by 2 mA. 

If a load resistance of 5 k is used in the circuit, calculate  

(i) the current gain, and (ii) the voltage gain of the amplifier. 

16. EH$ IJmobr` XÿaXe©H$ H$s H$m`©àUmbr H$mo g_PmBE & gm_mÝ` g_m`moOZ _| 
{H$gr XÿaXe©H$ H$s AmdY©Z j_Vm 24 h¡ & `{X Bg gm_mÝ` g_m`moOZ _| XÿaXe©H$ 
H$s bå~mB© 100 cm hmo, Vmo XmoZm| b|gm| H$s \$moH$g Xÿar kmV H$s{OE &  3 

AWdm 

 EH$ g§`wº$ gyú_Xeu H$s H$m`©àUmbr H$mo g_PmBE & EH$ g§`wº$ gyú_Xeu Ho$ 
A{^Ñí`H$ H$s \$moH$g Xÿar 1·0 go_r VWm Zo{ÌH$m H$s \$moH$g Xÿar 2·0 go_r h¡ & 
`{X BgH$s Q>çy~ bå~mB© 20 go_r h¡, Vmo BgHo$ Ûmam {H$E JE AmdY©Z H$s JUZm 
H$s{OE O~ A§{V_ à{V{~å~ AZÝV na ~ZVm h¡ &   3 
Explain the working of an astronomical telescope. The 

magnifying power of a telescope in its normal adjustment is 24. 

If the length of the telescope is 100 cm in normal adjustment, 

find the focal lengths of both the lenses.  

OR 

Explain the working of a compound microscope. A compound 

microscope consists of an objective of focal length 1·0 cm and  

an eyepiece of focal length 2·0 cm. If its tube length is 20 cm, 

find the magnification produced when the final image is 

formed at infinity.   
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17. JmD$g {Z`_ H$m Cn`moJ H$aHo$ EH$ AZÝV bå~mB© Ho$ grYo EH$g_mZ Amdo{eV 
Vma Ho$ {ZH$Q> {H$gr {~ÝXþ na {dÚwV²-joÌ Ho$ {bE ì`§OH$ ì`wËnÞ H$s{OE &  3 

AWdm 

 (a) H$moB© {dÚwV² {ÛY«wd {OgH$m {ÛY«wd AmKyU© p  h¡ {H$gr EH$g_mZ {dÚwV²-joÌ 

E  _| aIm h¡ & àX{e©V H$s{OE {H$ {ÛY«wd na bJZo dmbm ~b-AmKyU© 

p   


E  h¡ &  

 (b) Bg {dÚwV² {ÛYw«d H$mo BgH$s A{YH$V_ ñWm`r g§VwbZ pñW{V go A{YH$V_ 
AñWm`r g§VwbZ pñW{V VH$ Kw_mZo Ho$ {bE {H$VZm H$m`© Amdí`H$ hmoJm ? 3 

Using Gauss’ law, derive an expression for the electric field at 

a point near an infinitely long straight uniformly charged wire. 

OR 

(a) An electric dipole of dipole moment 

p  is held in a 

uniform electric field 

E . Show that the torque acting on 

the dipole is given by 

p   


E . 

(b) How much work is required in turning the electric dipole 

from the position  of most stable equilibrium to that of 

most unstable ? 

18. àX{e©V H$s{OE, EH$ g§Ym[aÌ Ho$ CXmhaU Ûmam O~ Bgo ~¡Q>ar go Amdo{eV {H$`m 
Om ahm hmo, {H$ {dñWmnZ {dÚwV² Ymam H$s CnpñW{V _| Eopån`a Ho$ n[anWr` {Z`_ 
H$mo ê$nmÝV[aV H$aZm H¡$go Amdí`H$ h¡ &  3 

Show, using the example of a capacitor while it is being 

charged by a battery, how the equation for Ampere’s circuital 
law needs to be modified in the presence of displacement 

current. 
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19. {H$gr nmoboam°BS> go JwµOaZo Ho$ níMmV² EH$ AY«w{dV àH$me a¡{IH$V: Yw«{dV {H$g 
àH$ma hmo OmVm h¡ ? g§jon _| ì`m»`m H$s{OE & O~ Bg a¡{IH$V: Yw«{dV àH$me 
H$mo EH$ Xÿgao nmoboam°BS> go hmoH$a XoIm OmVm h¡, {Ogo 2 Kw_m`m Om ahm h¡, Vmo `h 
Xem©BE {H$ Xmo C{ƒîR> Am¡a {ZpåZîR> XoIo Om gH$Vo h¢ & 3 

How does an unpolarised light get linearly polarised when 

passed through a polaroid ? Explain briefly. When this linearly 

polarised light is viewed through a second polaroid which is 

rotated through 2,  show that two maxima and minima can be 

observed. 

20. 600 pF Ym[aVm Ho$ g§Ym[aÌ H$mo 100 V H$s ~¡Q>ar go Amdo{eV {H$`m J`m h¡ &  
(i) Bg g§Ym[aÌ _| g§{MV pñWa d¡ÚwV D$Om© H$m n[aH$bZ H$s{OE & (ii) `{X Bg 
g§Ym[aÌ H$mo ~¡Q>ar go AbJ H$a {H$gr AÝ` 600 pF Ym[aVm Ho$ g§Ym[aÌ go Omo‹S> 
{X`m OmE, Vmo Bg {ZH$m` _| g§{MV pñWa d¡ÚwV D$Om© H$m n[aH$bZ H$s{OE &  3 

AWdm 

 27C na EH$ VmnZ-Ad`d H$m à{VamoY 100  h¡ & kmV H$s{OE    3 

(a) Ad`d H$m VmnH«$_ {Og na BgH$m à{VamoY 117  hmo Om òJm &   

(b) 427C na Ad`d H$m à{VamoY &  
Ad`d Ho$ nXmW© H$m à{VamoY Vmn JwUm§H$ 1·70  10–4 C–1 h¡ &  
A 600 pF capacitor is charged by a 100 V battery. (i) Calculate 

the electrostatic energy stored by the capacitor. (ii) If the 

capacitor is disconnected from the battery and connected to 

another 600 pF capacitor, calculate the electrostatic energy 

stored by the system.  

OR 

The resistance of a heating element at 27C is 100 . Find the 

(a) temperature of the element at which its resistance is 

found to be 117 . 

(b) resistance of the element at 427C.  

The temperature coefficient of resistance of the material of the 

element is 1·70  10–4 C–1.   
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21. g§Mma àUmbr _| g§MaU Ho$ {bE à`wº$ VrZ {d{^Þ {d{Y`m| H$m CëboI H$s{OE & 
ñnîQ> H$s{OE {H$ ao{S>`mo Va§Jm| Ho$ Am`Z_§S>br` namdV©Z Ûmam bå~r Xÿar VH$ 
g§Mma H¡$go {H$`m OmVm h¡ &  3 

Mention three different modes of propagation used in 

communication systems. Explain how long distance 

communication is achieved by ionospheric reflection of radio 

waves.   

22. hmBS´>moOZ na_mUw H$s {ZåZV_ AdñWm D$Om© – 13·6 eV h¡ & `{X EH$ BboŠQ´>m°Z 
– 0·85 eV D$Om© ñVa go – 3·4 eV D$Om© ñVa H$mo g§H«$_U H$ao Vmo CËg{O©V 
ñnoŠQ´>_r aoIm H$s Va§JX¡¿`© H$m n[aH$bZ H$s{OE & `h Va§JX¡¿`© hmBS´>moOZ ñnoŠQ´>_ 
H$s {H$g loUr _| hmoVr h¡ ? ([aS>~J© {Z`Vm§H$ R = 107 m–1) 3 

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

electron makes a transition from an energy level – 0·85 eV to  

– 3·4 eV, calculate the wavelength of the spectral line emitted. 

To which series of hydrogen spectrum does this wavelength 

belong ? (Rydberg constant R = 107 m–1) 

23. gmBŠbmoQ´>m°Z Ho$ H$m`© H$aZo Ho$ _yb {gÕm§V H$s ì`m»`m H$s{OE & ñnîQ> H$s{OE {H$ 
BgH$m Cn`moJ Amdo{eV H$Um| H$mo Ëd[aV H$aZo _| H¡$go {H$`m OmVm h¡ & BgHo$ Xmo 
_hÎdnyU© Cn`moJ {b{IE &  3 

AWdm 

 EH$ Amdo{eV H$U na bJZo dmbo Mwå~H$s` ~b Ûmam H$moB© H$m`© Š`m| Zht {H$`m 
OmVm h¡ ? AZÝV bå~mB© Ho$ Xmo grYo g_mÝVa {dÚwV² Ymamdmhr MmbH$m| Ho$ ~rM 
bJZo dmbo ~b Ho$ {bE ì`§OH$ àmßV H$s{OE &   3 

State the underlying principle of a cyclotron. Explain how it 

works to accelerate the charged particles. Write its two 

important uses.    

OR 

Why is no work done by a magnetic force acting on a charged 

particle ? Obtain the expression for the force between two 

infinitely long straight parallel current carrying conductors.   
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24. AmBÝñQ>mBZ Ho$ àH$me-{dÚwV² g_rH$aU H$m à`moJ H$aVo hþE, nXm| (i) Xohbr 
Amd¥{Îm, VWm (ii) {ZamoYr {d^d H$mo ñnîQ> H$s{OE &  

 àH$me-{dÚwV² à^md _| XoIo JE {H$gr EH$ bjU H$m ñnîQ> ê$n go CëboI H$s{OE 
{OgH$s ì`m»`m àH$me Ho$ Va§J {gÕm§V go Zht hmo gH$Vr &  3 

Explain the terms (i) threshold frequency, and (ii) stopping 

potential, using Einstein’s photoelectric equation. 

State clearly one observed feature in photoelectric effect which 

cannot be explained by the wave nature of light.   

IÊS> X 
SECTION D    

25. Xmo gobm| Ho$ {dÚwV²-dmhH$ ~b (B©.E_.E\$.) H$s VwbZm H$aZo dmbr `w{º$ H$m 
{gÕm§V VWm H$m`©àUmbr H$mo g§jon _| g_PmBE & {d^d àdUVm H$s n[a^mfm 
Xr{OE Am¡a BgH$m (S.I.) _mÌH$ {b{IE & Bg àH$ma H$s `w{º$ H$s Ymam gwJ«m{hVm 
_| d¥{Õ {H$g àH$ma H$s Om gH$Vr h¡ ? `h {d{Y dmoëQ>_rQ>a Ûmam Xmo gobm| Ho$  
{dÚwV²-dmhH$ ~b H$s VwbZm H$aZo H$s {d{Y go {H$g àH$ma {^Þ h¡ ?  5 

AWdm 

 (a) {H$aImoµ\$ {Z`_m| H$m ìhrQ>ñQ>moZ goVw _| Cn`moJ H$aHo$ g§VwbZ AdñWm àmßV 
H$aZo Ho$ {bE Mma à{VamoYH$m| Ho$ _mZm| Ho$ nXm| _| eV© àmßV H$s{OE &  

 (b) ñnîQ> H$s{OE {H$ ìhrQ>ñQ>moZ goVw _| g_VmobZ H$s eV© H$mo _rQ>a {~«O _| 
EH$ AkmV à{VamoY Ho$ _mZ H$mo {ZYm©aU H$aZo _| H¡$go à`wº$ {H$`m OmVm  
h¡ & {H$g n[apñW{V _| EH$ AkmV à{VamoY Ho$ {ZYm©aU _| Ìw{Q> (error) 

Ý`yZV_ hmoVr h¡ ?  5 

Explain briefly the principle and working of a device used for 

comparing the emf ’s of two cells. Define the potential gradient 
and write its S.I. unit. How can the current sensitivity of such a 

device be increased ? In what way is this method of comparing 

the emf’s of two cells different from the one using voltmeter ?  

OR  
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(a) Use Kirchhoff ’s rules to obtain the balance condition in 
terms of the four resistors in a Wheatstone bridge. 

(b) Explain how the balance condition in Wheatstone bridge 

is used in meter bridge to determine the value of 

unknown resistance. Under what condition is the error in 

determining the unknown resistance minimized ?    

26. (a) n[adVu Amd¥{Îm Ho$ {H$gr E.gr. òmoV go g§`mo{OV loUr LCR n[anW _| 
AZwZmX Ho$ {bE eV] ì`wËnÞ H$s{OE &  

 (b) {ZåZ{b{IV nXm| H$s n[a^mfm {b{IE :   

  (i) Q-JwUm§H$   
  (ii) e{º$ JwUm§H$  
  (iii) dmQ>hrZ Ymam  5 

AWdm 

 (a) {H$gr Cƒm`r Q´>m§gµ\$m°_©a Ho$ H$m`©H$mar {gÕm§V H$mo ñnîQ> H$s{OE & {ÛVr`H$ 
Am¡a àmW{_H$ Hw$ÊS>{b`m| H$s dmoëQ>VmAm| _| AZwnmV Ho$ {bE ì`§OH$, BZ 
XmoZm| _| \o$am| H$s g§»`mAm| Ho$ ê$n _|, ì`wËnÞ H$s{OE & EH$ AmXe© 
Q´>m§gµ\$m°_©a _| `h AZwnmV XmoZm| Hw$ÊS>{b`m| _| {dÚwV² YmamAm| go {H$g àH$ma 
gå~pÝYV h¡ ?  

 (b) ~‹S>o n¡_mZo na A{YH$ Xÿar VH$ {dÚwV² D$Om© Ho$ àgmaU Am¡a {dVaU _| 
Q´>m§gµ\$m°_©am| H$m Cn`moJ H¡$go {H$`m OmVm h¡ ?  5 

(a) Derive the conditions for resonance in a series LCR 

circuit connected to an ac source of variable frequency.   

(b) Define the following terms :  

 (i) Q-factor  

 (ii) Power factor 

 (iii) Wattless current  

OR 
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(a) Explain the working principle of a step-up transformer. 

Deduce the expression for the secondary to the primary 

voltage in terms of the number of turns in the two coils. 

In an ideal transformer, how is this ratio related to the 

currents in the two coils ?    

(b) How are the transformers used in large scale 

transmission and distribution of electrical energy over 

long distances ?  

27. (a) EH$dUu àH$me H$m H$moB© g_mÝVa nw§µO EH$ nVbr {Par na A{^bå~dV² 
Amn{VV hmoVm h¡ VWm {Par go ~mha AmVo àH$me H$mo {H$gr nX}, {Ogo {Par 
Ho$ nrN>o {Par Ho$ Vb Ho$ g_mÝVa aIm J`m h¡, na àmßV {H$`m OmVm h¡ & 

  h_| nX} na {H$g àH$ma H$m n¡Q>Z© àmßV hmoVm h¡ Am¡a Š`m| ? Bg n¡Q>Z© _| 
à_wI C{ƒîR> H$s (i) H$moUr` Mm¡‹S>mB©, Am¡a (ii) aoIr` Mm¡‹S>mB© _| V~ {H$g 
àH$ma Ho$ n[adV©Z hmoVo h¢ O~ nX} H$mo ñd`§ Ho$ g_mÝVa {Par Ho$ Vb go Xÿa 
bo Om`m OmVm h¡ ?  

 (b) Bg n¡Q>Z© VWm `§J Ho$ {Û-{Par à`moJ _| àmßV ì`{VH$aU n¡Q>Z© _| Xmo A§Va 
{b{IE &  5 

AWdm 

 (a) H$bm-g§~Õ òmoVm| go Š`m VmËn`© h¡ ? g§VV (à{Vnm{XV) ì`{VH$aU n¡Q>Z© 
Ho$ àojU Ho$ {bE do Š`m| Amdí`H$ hmoVo h¢ ? 

 

 (b) Xmo H$bm-g§~Õ òmoVm| S1 Am¡a S2 Ûmam CËnÞ àH$me  

   y1 = a cos t  Am¡a  y2 = a cos (t + ) 

  go d{U©V h¡ & `h Xem©BE {H$ BZ Va§Jm| Ho$ {H$gr {~ÝXþ na AÜ`mamonU go 
CËnÞ n[aUm_r Vrd«Vm I = 4a2 cos2 /2 hmoJr & 

  Bggo AXrßV Am¡a XrßV q\«$Om| Ho$ ~ZZo Ho$ {bE eV] {b{IE & 5 
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(a) A parallel beam of monochromatic light falls normally on 

a narrow slit and the light coming out of the slit is 

obtained on a screen kept parallel to the plane of the slit. 

 What kind of pattern do we observe on the screen and 

why ? How does the (i) angular width, and (ii) linear 

width of the principal maximum in this pattern change 

when the source is moved parallel to itself away from the 

plane ?    

(b) State two points of difference between this pattern and 

the interference pattern observed in Young’s double slit 
experiment.  

OR 

(a) What is meant by coherent sources ? Why are they 

necessary for observing a sustained interference  

pattern ?    

(b) Show that the superposition of the waves originating 

from two coherent sources S1 and S2 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.   

   

 


