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Note:	 The question paper is divided into three sections A, B and C. Write 
answers as per the given instructions.   

{ZX}e :	 ¶h àíZ nÌ VrZ IÊS>m| "A', "~' Am¡a "g' ‘| {d^m{OV h¡& àË¶oH$ 
I§S> Ho$ {ZX}emZwgma àíZm| Ho$ CÎma {X{OE& 

	 Section - A	 10 × 1 = 10
(Very Short Answer Questions)

Note:	 Answer all questions. As per the nature of the question delimit 
your answer in one word, one sentence or maximum up to  
30 words. Each question carries 1 mark.

	 IÊS> - "A'
(A{V bKw CÎmar¶ àíZ)

{ZX}e :	 g^r àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo àíZmZwgma EH$ eãX, 
EH$ dm³¶ ¶m A{YH$V‘ 30 eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 
1 A§H$ H$m h¡&
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1)	 (i)	 Find rd  , where r r xi y j zk= = + +t t t

		  kmV H$amo rd  Ohm± r r xi y j zk= = + +t t t

	 (ii)	 If ax i y j z k2 3A = + +t t t  is solenoidal vector, then find the value 
of constant a.

		  ¶{X ax i y j z k2 3A = + +t t t  n[aZm{bH$s¶ g{Xe h¡ Vmo AMa a H$m ‘mZ 
kmV H$amo&

	 (iii)	 If electrostatic potential is V x y2 32 2= +  then what is the value 
of volume change density.

		  ¶{X pñWad¡ÚwV {d^d V x y2 32 2= +  h¡ Vmo Am¶VZ Amdoe KZËd H$m 
‘mZ ³¶m hmoJm?

	 (iv)	 What is the value of dielectric constant of free space?
		  {Zdm©V (‘w³V AmH$me) Ho$ namd¡ÚwVm§H$ H$m ‘mZ ³¶m hmoVm h¡?

	 (v)	 “Gauss's law is given as D$d  =  where  is bound charge 
density.” Is this statement true?

		  ""JmCg H$m {Z¶‘ D$d  =  Ûmam {X¶m OmVm h¡ Ohm±  ~Õ Amdoe 
KZËd h¡,'' ³¶m ¶h H$WZ gË¶ h¡?

	 (vi)	 A conducting wire of length b carries current I is placed in 
magnetic field B. Angle between magnetic field and current 
direction in the straight wire is 45°. Write the value of magnetic 
force on the wire. 

		  EH$ MmbH$ Vma H$s bå~mB© b h¡ VWm Bg‘| àdm{hV Ymam I h¡& BgH$mo 
Mwå~H$s¶ joÌ B ‘| aIm OmVm h¡& Mwå~H$s¶ joÌ VWm Cg grYo Vma 
‘| Ymam H$s {Xem Ho$ ‘Ü¶ H$moU 45° h¡ Vmo Cg Vma na Mwå~H$s¶ ~b 
H$m ‘mZ {bImo&
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	 (vii)	A solenoid has number of loops per unit length 'n'. It carries 
current I. What is the value of magnetic field at far outside point 
of the ideal solenoid?

		  EH$ n[aZm{bH$m ‘| à{V BH$mB© Koam| H$s g§»¶m 'n' h¡, Bg‘| àdm{hV 
Ymam I h¡& Bg AmXe© n[aZm{bH$m go Xÿa pñWV ~mhar {~ÝXþna Mwå~H$s¶ 
joÌ H$m ‘mZ ³¶m hmoJm?

	 (viii)	A  is vector potential and A J2
0d b n=  where J  is current 

density. What is the value of constant β?
		  A  EH$ g{Xe {d^d h¡ VWm A J2

0d b n=  Ohm± J  Ymam KZËd h¡& 
AMa β H$m ‘mZ ³¶m hmoJm?

	 (ix)	 In a RC discharging circuit initial current at time t = 0  sec is I0. 
What will be value of current after one time constant? 

		  EH$ RC {ZamdoeZ n[anW ‘| g‘¶ t = 0 goH$ÊS> na Ymam H$m àmapå^H$ 
‘mZ I0 h¡& EH$ g‘¶ {Z¶Vm§H$ níMmV Ymam H$m ‘mZ ³¶m hmoJm?

	 (x)	 Bohr magneton is equal to m
aeh

er
 where ‘a’ is constant and rest 

of the symbols have usual meanings. What  is the value of 
constant ‘a’?

		  ~moha ‘o½ZoQ>mZ H$m ‘mZ m
aeh

er
 h¡ Ohm± ‘a’ AMa h¡ VWm AÝ¶ g^r 

{MÝhm| Ho$ àM{bV AW© h¡& AMa ‘a’ H$m ‘mZ ³¶m hmoJm?
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	 Section - B	 4 × 5 = 20
(Short Answer Questions)

Note:	 Answer any four questions. Each answer should not exceed 
200 words. Each question carries 5 marks.

IÊS> - ~
(bKw CÎmar¶ àíZ)

{ZX}e :	 {H$Ýht Mma àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo A{YH$V‘ 
200 eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 5 A§H$m| H$m h¡&

2)	 Define curl of a vector function. Also give its physical significance.
	 g{Xe ’$bZ H$m H$b© (Hw$ÝVb) n[a^m{fV H$s{OE& Ed§ BgH$m ^m¡{VH$ 

‘hËd Xr{OE&

3)	 For any vector field, show that:- div curl A  = 0
	 {H$gr g{Xe ’$bZ Ho$ {bE ¶h Xem©Amo H$s div curl A  = 0

4)	 Obtain the expression for force and torque acting on a dipole in 
uniform external electric field. Also discuss the situations when 
torque on the dipole has minimum and maximum values.

	 EH$ g‘mZ ~mø {dÚwV joÌ ‘| {ÛY«wd na bJZodmbo ~b VWm ~bmKyU© 
H$m ì¶§OH$ àmßV H$amo& CZ pñW{V¶m| H$s {ddoMZm H$s{OE O~ {ÛY«wd na 
~bmKyU© H$m ‘mZ Ý¶yZV‘ Ed§ A{YH$V‘ hmoJm&

5)	 Discuss the electric field due to a point charge which is placed in a 
dielectric medium.

	 {~ÝXþ Amdoe Ho$ H$maU {dÚwV joÌ H$s {ddoMZm H$s{OE O~ Cg {~ÝXþ Amdoe 
H$mo EH$ namd¡ÚwV ‘mÜ¶‘ ‘| aIm OmVm h¡&

6)	 Obtain the expression for magnetic field at the centre of circular coil.
	 d¥ËVmH$ma Hw$ÊS>br Ho$ Ho$ÝÐ na Mwå~H$s¶ joÌ H$m ì¶§OH$ àmßV H$amo&
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7)	 Obtain the expression for mutual inductance between two coaxial 
solenoids. 

	 Xmo g‘mjr¶ n[aZm{bH$mAm| Ho$ ‘Ü¶ AÝ¶moÝ¶ àoaH$Ëd H$m ì¶§OH$ àmßV 
H$amo&

8)	 What do you mean by electrical susceptibility and relative permittivity. 
Establish a relation between them.

	 {dÚwV àd¥{Îm VWm gmno{jH$ {dÚwVerbVm go AmnH$m ³¶m VmËn¶© h¡? 
CZHo$ ‘Ü¶ gå~ÝY ñWm{nV H$amo&

9)	 Derive the expression for decay of current in LR circuit. Also 
represent it by graphically.

	 LR n[anW ‘| Ymam j¶ H$m ì¶§OH$ ì¶wËnÝZ H$amo VWm Bgo J«m’$ Ûmam ^r 
àX{e©V H$amo&

	 Section - C	 2 × 10 = 20
(Long Answer Questions)

Note:	 Answer any two questions. You have to delimit your each 
answer maximum up to 500 words. Each question carries 10 
marks.

IÊS> - g
(XrK© CÎmar¶ àíZ)

{ZX}e  :	� {H$Ýht Xmo àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo A{YH$V‘ 
500 eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 10 A§H$m| H$m h¡& 

10)	 Obtain the all four Maxwell's equations related to electromagnetic 
field.

	 {dÚwVMwå~H$s¶ joÌ go gå~pÝYV g^r Mmamo ‘o³gdob g‘rH$aUm| H$mo àmßV 
H$amo&



643

PH-03 / 700 / 6	 (6)	

11)	 Derive the expressions for electric potential and electric field at far 
away point due to a short dipole.

	 EH$ bKw {ÛY«wd Ho$ H$maU Xÿa pñWV {~ÝXþ na {dÚwV {d^d Ed§ {dÚwV joÌ 
H$m ì¶§OH$ ì¶wËnÝZ H$amo&

12)	 (i)	 Obtain the Clausius-Mossotti relation.
	 (ii)	 What do you mean by Vector Potential.
	 (i) 	 ³bm{g¶g ‘mogmoQ>r gå~ÝY àmßV H$amo&
	 (ii) 	 g{Xe {d^d go AmnH$m ³¶m VmËn¶© h¡?

13)	 What do you mean by divergence of a vector field? Find the value of 
divergence of 

r
r
3f p

	 g{Xe joÌ Ho$ AngaU go AmnH$m ³¶m VmËn¶© h¡? 
r
r
3f p Ho$ AngaU 

(S>mBdO}Ýg) H$m ‘mZ kmV H$amo&


