
PH-03
December - Examination 2016

B.Sc. Pt. I Examination
Electromagnetism

{dÚwVMwå~H$s

Paper - PH-03
Time : 3 Hours ]	 [ Max. Marks :- 50

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$ 
IÊS> Ho$ {ZX}emZwgma àíZm| Ho$ CÎma Xr{OE&

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

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) (A{Zdm¶©)

{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)		  If a function is given by φ (x, y, z) = (3x2y –y3z2), then 
obtain grad φ at point (1, –2, –1).

			   ¶{X H$moB© ’$bZ φ (x, y, z) = (3x2y –y3z2), Ûmam {ZYm©[aV hmo Vmo 
{~ÝXþ (1, –2, –1)  na grad φ H$m ‘mZ kmV H$s{OE&

	 (ii)		  What is the value of div curl A , where A  is a vector?
			   ¶{X A  EH$ g{Xe h¡ Vmo div curl A  H$m ‘mZ ³¶m hmoJm?

	 (iii)		  Determine the constant α so that vector 

			   ( 3 ) ( 2 ) ( )x y i y z j x z kA a= + + + + +t t t  would be solenoidal.
			   g{Xe ( 3 ) ( 2 ) ( )x y i y z j x z kA a= + + + + +t t t  ‘o α H$m ‘mZ ³¶m 

hmoJm ¶{X g{Xe A  n[aZm{bH$s¶ g{Xe hmo&

	 (iv)		  What will be the work done in rotating an electric dipole 
of dipole moment P^ h through an angle θ in a uniform 
electric field E .

	 		  ¶{X EH$ {Û Y«wd {OgH$m {Û Y«wd AmKyU© P  h¡ H$mo g‘ê$n {dÚwVjoÌ 
(E ) ‘| θ H$moU go Kw‘m¶m Om¶o Vmo Kw‘mZo Ho$ {bE {H$¶o J¶o H$m¶© H$m 
‘mZ {b{I¶o&

	 (v)		  In U238 nucleus the distance between two protons is 
6 × 10–15m. then what will be electric potential energy 
between them?

			   U238  Ho$ Zm{^H$ ‘o Xmo àmoQ>m±Z Ho$ ‘Ü¶Xÿar 6 × 10–15 ‘rQ>a hmo Vmo 
CZHo$ ‘Ü¶ {dÚwV pñW{VO D$Om© ³¶m hmoJr?

	 (vi)		  Write down the clausius mossoti equation.
			   ³bm± {gng‘mogmoQ>r g‘rH$aU {b{IE&

	 (vii)		 Define orbital gyromagnetic ratio.
			   H$jr¶ OmBamo‘¡½Zo{Q>H$ {Zîn{Îm H$s n[a^mfm Xr{OE&
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	 (viii)	Define Bohr magneton.
			   ~moa ‘¡½ZoQ>m±Z H$s n[a^mfm Xr{OE&

	 (ix)		  Write down the differential and integral form of Ampere's 
law.

			   Eopån¶a Ho$ {Z¶‘H$m AdH$b VWm g‘mH$b ê$n {b{I¶o&

	 (x)		  Define time constant for a L-R. circuit.
			   EH$ L-R n[anW Ho$ {bE g‘¶ {Z¶Vm§H$ H$mo n[a^m{fV H$s{OE&

	 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)	 Prove the following relations for any position vector

	 r xi yj zk= + +t t t

	 (i)	 div grad r
1` j= 0

	 (ii)	 div grad (lnr) = r
1
2

	 {H$gr pñW{V g{Xe r xi yj zk= + +t t t  Ho$ {bE {ZåZ gå~ÝYm| H$mo {gÕ 
H$s{OE&

	 (i)	 div grad r
1` j= 0

	 (ii)	 div grad (lnr) = r
1
2
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3)	 State and prove stoke's theorem for curl.
	 ñQ>m±H$ Ho$ H$b© à‘o¶ H$m H$WZ {bIH$a {gÕ H$s{OE&

4)	 Prove that the ratio of electric energies to charge a conducting 
sphere of radius r with charge q and uniformly charged 
nonconducting solid sphere with charge q of same size is  5:6

	 {gÕ H$amo {H$ r {ÌÁ¶m Ho$ MmbH$ Jmobo H$mo q Amdoe go Amdo{eV H$aZo Am¡a 
Bgr Amdoe go AMmbH$ R>mog Jmobo H$mo EH$ g‘mZ ê$n go g‘mdo{eV H$aZo 
hoVw Amdí¶H$ {dÚwV D$Om©Am| H$m AZwnmV 5:6 hmoVm h¡&

5)	 Define atomic dipole moment and atomic polarisability. 
Establish a relation between them.

	 na‘mpÊdH$ {Û Y«wd AmKyU© d na‘mpÊdH$ Y«wdUVm H$mo n[a^m{fV H$s{OE Ed§ 
BZ‘| gå~ÝY ñWm{nV H$s{OE&

6)	 Establish the relation between magnetic moment and angular 
momentum for orbital and spin motions of an atom. Hence 
define the surface current.

	 EH$ na‘mUw H$s H$jr¶ Ed§ MH«$U J{V¶m| Ho$ Mwå~H$s¶ AmKyU© d H$moUr¶ 
g§doJ ‘o gå~ÝY ñWm{nV H$s{OE& Bggo n¥îR> Ymam H$mo n[a^m{fV H$s{OE&

7)	 What do you mean by magnetic vector potential? With the help 
of this derive Biot Savart law.

	 Mwå~H$s¶ g{Xe {d^d go Amn ³¶m g‘PVo h¢? CgH$s ghm¶Vm go {~Amo-
gmdV© {Z¶‘ ì¶wËnÝZ H$s{OE&
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8)	 Find coefficient of mutual induction between two co-axial 
solenoids and also obtain a relation between mutual inductance 
and self inductances of solenoids is an ideal condition.

	 Xmo g‘mjr¶ n[aZ{bH$mAm| Ho$ AÝ¶moÝ¶ àoaU JwUm§H$ H$mo kmV H$s{OE Am¡a 
BgH$m n[aZm{bH$mAm| Ho$ ñdàoaU JwUm§H$m| Ho$ gmW AmXe© AdñWm ‘o g§~§Y 
^r kmV H$s{OE&

9)	 Derive an expression for (i) rise in current and (ii) decay of 
current in a circuit containg series combination of L and R.

	 EH$ n[anW {Og‘| L VWm R loUr H«$‘ ‘| OwS>o h¢ ‘| (i) Ymam d¥{Õ VWm (ii) 
Ymam Ho$j¶ Ho$ {bE ì¶§OH$ ì¶wËnÝZ H$s{OE&

	 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$aZm h¡& àË¶oH$ àíZ 10 A§H$m| H$m h¡& 

10)	 Define curl of a vector and derive an expression for curl of 
a vector in Cartesian coordinate system. Explain its physical 
significance.

	 {H$gr g{Xe Ho$ H$b© H$mo n[a^m{fV H$s{OE VWm H$mVu¶ {ZX}em§H$ nÕ{V 
‘| g{Xe Ho$ H$b© H$m ì¶§OH$ kmV H$s{OE& BgH$s ^m¡{VH$ gmW©H$Vm H$mo 
g‘PmB¶o&
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11)	 Determine the electric field inside a polarised dielectric and 
hence derive the Gauss law.

	 Y«w{dV nam d¡ÚwV ‘| {dÚwV joÌ H$m ‘mZ {ZH$m{bE VWm Bggo Jm°g Ho$ 
{Z¶‘H$mo ì¶wËnÝZ H$s{OE&

12)	 Define magnetic dipole moment and magnetization vector  
M^ h. Write down the relation between magnetization vector (M) 

and current density (J) for non-uniformly magnetized material. 
Using this relation establish. µ = µ0 (1 + x)

	 Mwå~H$s¶ {ÛY«wd AmKyU© Ed§ Mwå~H$s¶ g{Xe M^ h H$mo n[a^m{fV H$s{OE& 
Ag‘mZ ê$n go Mwå~{H$V nXmW© Ho$ {bE Mwå~H$s¶ g{Xe (M) d Ymam 
KZËd (J) ‘| gå~ÝY {b{IE& Bg gå~ÝY H$m Cn¶moJ H$aVo hþE gå~ÝY 
µ = µ0 (1 + x) H$mo à{Vnm{XV H$s{OE&

13)	 (i)	 Deduce a relation for classical radius of an electron.
		  Bbo³Q´>mZ H$s {Magå‘V {ÌÁ¶m hoVw g§~§Y àmßV H$s{OE&
	 (ii)	� Using ampere's circuital law find the magnetic field due to 

a solenoid.
		�  Eopånna n[anW {Z¶‘ H$mo H$m‘ ‘| boVo hþE n[aZm{bH$m Ho$ H$maU 

CËnÝZ Mwå~H$s¶ joÌ Ho$ {bE gyÌ H$s ñWmnZm H$s{OE&


