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Course Name : Mathematical Physics & Electricity and Magnetism

Course Code : PHY-MIN-2014
Full Marks : 43
Time : 2 Hours

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

Answer either in English or in Assamese

1. Answer the following questions : [%68=5
TeTe fud e T e ¢

a) Define capacitance of a capacitor ?
A5l 4 Higa 7ee] i |

b) Whatiselectric polarisation ?
(@Apfe e 6 v

¢)  Which physical quantity is conserved in the equation of continuity?
wIf<i(ben TS (i [y cSifes i wiserre =0 e

d)  Whatis the unit of magnetic susceptibility ?
B 4 28] OFF 5 9

e) Write the difference between resistance and inductive reactance.
(14 S S 2 ed 2w &7

2. Answer the following questions (any five) : 2x5=10

o 242 Ted fordl (Rraice #Iibhl) ¢

a)

Find the order and degree of the differential equation :

) 2(2) +x(2) =0
L\ A/

- d? .
1) ﬁ +a’x=0
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b) The electric potential in space is given by V'=3x+4y— 7z Find
the expressions lor electric intensity.
R Be [@fes [Red 1= 3x + 4y - 72 27, O f[ge
=g SRS 2 i el
Write down the Poisson’s and Laplace’s equation in electrostatics.
Ffo Rvres ~fae S ASEI TF<CC! & |
d)  On what factors the capacitance of a conductor depends ?
<G ARRIER gl [ [ FEEE eofe fred Fa e
¢) State the Biot-Savart’s law of magnetic induction.
B A ST <8 G- eivd Tasihl e 4|
f)  Whatis the physical meaning of the statement V., B = 0 ? (Here
qu)us‘.nls the magnetic field)
V.8 = 0 CrowmRud e (3019 B (@ pFe (Fa JoH)
o) Define quality factor (Q) and write its formula.
a957s FIE (Q) 7ee! i @Ik R 714 i |
Answer the following questions (any four) : 5x4=20
G 2R Tl (Rt Bife) ¢
a) Theequation of motion ofa spherical particle falling under gravity

through a viscous liquid with resistivity (y) is given by

dv
i = g — YV. Find the velocity of the particle at any instant of

time /.
eiferaiy el (y) [ Am 2= Mg STeE e

PO 51 1 (AIIFIIRR e i T o —=g-—Yyv.

Bl e 2z | ¢ AR RS Jeee SR (@6l JEem 29 e
b)  Solve the following differential equation :
ST FANEC] AL <F4 2
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¢)  Write the following system in matrix form and solve :
frferfers EIh! T SRS o4l S T4 <1 ¢
WA= S 3x+4dy=11

d) State and prove Gauss’s theorem in electrostatics.
f2fs fmres (Fa sifew sTacs| i amie 9= |

e) Obtainan expression for magnetic induction on the axis of a long
current carrying solenoid.
meE Tl fAgre #if@ifE mereed e pE [ S i 96!
@ i e = |

)  State Kirchhoff’s Current Law and Voltage Law for AC circuits.

A T 14 Al [F<mera 2/[@rE s < g s Sz i |

Answer the following questions (any one) : 10x1=10

woTd 2R BeA [l (RIRITeT abi) ¢

a) (i) Using Gauss’s law, find the expressions for electric field
due to a spherical charge distribution (volume charge
density p) D28 =]
1) at an outside point
2) on the surface
3) atan inside point
ST s Az A ColieTie Sidi oo™ ara [@fes
CFE 6] 2 M Fefd 11 (ST A w T p )

%) Az 96l e

7)) SIS
‘5{) \“9'\52 5 \-ﬂ‘f;f AIEI Elu

(i) Using Gauss’s law. find the electric field due to an infinite
plane sheet of charge having surface charge density 0.
G forers] Fa2la 1 7 T4l G § [ S e e

A< <t (afes (Fa siol 4 | 3

B (@) = @ s 6 e &y _ D _ 0, then

dx? dx

1) Calculate Wronskian determinant. 3+3+1=7
2) Verify that y, and y, satisfy the given differential equation.
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3) Apply Wronskian test to check that y, and y, are linearly
independent.

~ g = 14 i
MWy =e™,y,= e AT S -2=0, (=T

dx?  dx
1) Wronskian fs{ia<s sisqn <5 |
2) y, IRy, O SRR 14 T[N 7T 37 (1 #1128 2!
=4 |
3) y, I y, CARRFeIE BRI T4 728 GIFRE Wronskian
2| 2CAlS] 4 |

Solve the second order differential equation :

S 1 TS SRl Ia 373 [<FelCh] STaILie 554 ¢ 3
d?*y dy

e =g — )

AT T

Establish the relation for the growth of transient current in

L-R circuit. 5
L-R €1 G51® SIeToRs 21z 9@ 2] Aifeics! e
<€l

Derive the expression for current in a series L-C-R circuit

with a.c. 3
AR 2/ (A% L-C-R T8 (BRI STSE A[Te
207 TS 2drza apai e o |

oo
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