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3 (Sem-2/CBCS) PHY ~G/RC 

2023 

PHYSICS 

( Honours Generic/Regular) 

( Electricity and Magnetism} 

Paper : PHY-HG / RC-2016 

Full Marks : 60 

Time : Three hours 

The figures in the margin indicate 
full marks for the questions. 

Answer either in English or in Assamese. 

;-1. Answer the following : 1 x7=7 

~4!1>1~~ ffl g 

(i) Define electric potential. 

Oq~NS<P ~~gf I 

(ii) What is the electric field inside a 
uniformly charged spherical shell with 
total charge Q and of radius R? 

Q ~~M~'Si R ~t,~{cil C~ ulffl 

~f<is f 

Contd. 



\ 

(iii) What is the. , unit of magnetic 

(iv) 

• susceptibility? • 1 '· 

C6°1N<ti ~'1'ffl f<1i ? 

If B is the magnetic field, write down 
the expression· for magnetic energy per 
unit volume. 

'· . ' 

c~w-n c6°1Rt<ti ~1<.<1-R iJ ~, 
~HN>--1'! )l~ -1~ 

Rs111-t ? 

(v) Find the curl of the vector 
A =Z] 
Nm C'SFl(.61<1 ~cfil 1 

A=Z] 
(ui) What is the magnetic force 

experienced by a stationary charge q 
placed in a magnetic field B ? _:. 

i3 C'JNI'! '51<1'(1'! q 
'6~ ~'1 ? 

(vii) What is the volume of a cube whose 
three adjacent sides represent three 
vectors A, B and C . 
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2. 

f!>f..rot )lffi~ A, f3 

c Ac~-t ~, ~~<tilG~ ~HJ'!~ Rs~,~ ? 

Answer the following : 2x4=8 

(i) Find the angle between the two vectors 

A = _{ + ~] - k and iJ = -~ -t ]_ - 21c • 

-A_=l+2]-1c ~B=-i_+]-21c~ 
l<m't f.t'rn -~ I 

(ii) What is the . physical meaning of the 

statement V : B = O ? (Here B represents 
l the magnetic field} •• 

.• ' 
v:f3~o ~~c.uM~f<ti ?~ i3 

-~ -~ 1_1Sf1~~1) 

(iii) -Define Poynting vector.· What is its 
unit?· 
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3. 

(iv) Electric potential at a point situated at 
a distance r from the origin is 

C V(r)= 2 r 
What is the intensity of the electric 
field at that point? 

9Mt r '51~~ C4'J}~<1S 

Answer any three of the following : 
Sx3=15 

~Rut<t m g 

(i) An electron is revolving in a circular 
o~bit of radius R with a time period T. 
Find the expression for the magnetic 
moment. 5 
~ca,~ R ~9(~ T 
)ill~"' "F9lcf I C~~<fi f 

(ii) State Lenz's law. If I is the current 
passing through a loop of self 
inductance 1, show that the magnetic 
energy stored in the loop is 

W = !:..112 2 1+4=5 
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CG1~ I L '511C<P'f ~'fl~ 
~UM 1t1CistC~ I ~<fl~~ ~' <A 
~iilk'G~ ffil C$t cb1~<1S ~'f 

W = .!.112 
2 

(iii) What do you mean by electric dipole? 
Show that the energy of an electric 
dipole p in an electric field .E is given 
by 

U=-p·E 
c4'l)~<fi~~f<li¥t"f? 

-1+4=5 

E c<t'l)N><t> 

u = -p·E 
(iv) If w = w1i + w2] + w3k 1s a constant 

vector and r = xi + y] + zk , show tl)at 

Vxwxr =2w 5 

<IT'1 w=w1i +w2]+w3k ~Ul 
$ r=xl+y}+zk, ~-m 
Vxwxr=2w 
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D • an expression for electric 
(v) enve . . 

tential due to a dipole at its axial 
po • f d' 1 line. What is the unit o ipo e 
moment? 4+ 1 =5 

C<t'i)~<fS 1!11ll<M IQ<f><t> f<ti ? 

4. Answer any three of the following : 
10x3=30 

MWZ.U ~($/~ ffl : 

(i) (a) State Stokes' theorem of vectors. 

m~~, 
(b) Verify the Stokes' theorem for the 

vector A = _!_ x2y] over the surface 
2 

lying in the z = O plane bounded 

by the circle x2 + y 2 = 1. 
2+8=10 

- 1 2 A 

l.'!'J~ A= -x yj Z = 0 >tll~"l~ 
2 

x2+y2=l 
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(ii) (a) State Gauss's theorem of 
electrostatics. 

(b) Using Gauss's theorem of 

(iii) (a) 

electrostatics obtain the expression 
for electric field due to a uniformly 
charged solid sphere of radius R at 
a point. 2+4+4= 10 

'$'f~~ ffl R <Ol>tl(.i!t 
)j!lll'btl<l C'if!Ul C~ 

(i) Outside the sphere. 

(ii) Inside the sphere. 

State Ampere's circuital law. 
Using this law show that the 
magnetic field at a distance d 
from a long straight conductor 
carrying current I is 

B = 11oI 
2,rd 2+4=6 
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ul~~f6~~~1 

C9ftil 91M<I~ 

B = 11oI 
2nd 

(b) The magnetic field strength at a 
distance O·Sm from a long, current 
carrying straight conductor is 

H=2A/m 

Find the current through the 
conductor. 4 

• C9ftii 
0·5 iir: CITTRl45 

H=2A/m 

(iv) (a) State Faraday's law of 
electromagnetic induction. 

t511C<l'M 
~I 
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(b) What do you mean by self and 
mutual inductance ? 

(c) Find the self inductance per unit 
length of a long solenoid of radius 
R with N turns per unit length. 

2+4+4=10 

R ul~ 

,r~~ NI 

1Bi~1C<P•f ~'ft~ I 

(v) (a) What do you mean by bound 
charge and free charge 1n a 
dielectric medium ? 

(b) Obtain the Gauss theorem 1n 
dielectric. 
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(c) Obtain the relation between the 
permittivity of the medium e and 
the susceptibility Ze· 2+5+3=10 

~'uR ~~•0<:61 s ~'llN>~ 
,.~C<l't~-fia,'!t Xe ~9f.l' 

~I 

(vi) (a) What do you mean by 
capacitance of a body ? 

~~cffl~~f<i>~p 
(b) The uniform electric field between 

a parallel plate capacitor of 
surface area A is 

E=.!!_ 
&o 

where o- is the surface charge 
density. Obtain the expression for 
the capacitance of the capacitor. 

A >1~1~161 

• (j 

E=-
&o 

a 
~'f I ~l~<f'QI ffl 
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(c) The capacitance of a parallel plate 
capacitor of surface area A and 
plate-separation d is C Farad. If d 
is doubled, how should we 
change A to keep the capacitance 
same? 2+5+3=10 

A >1~1'@i11a, 
d 

~~~~~<15@f 
C4l-if'II ~'f <l5m I 
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