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PHYSICS
Paper : PHY0200104

( Mathematical Physics and
Electricity and Magnetism)

Full Marks : 45
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 : 1x5=5
e eTzd Oeq ¢

(@ What is Homogeneous differential
equation ?

TG ST el (54 (&2
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(b) Define unitary matrix.

(c)

(d)

(e)

A1 CNeerma W Wl |

What will be the value of electric field,

where electric potential is zero?

7% e s = 7, o Rye 27
LE R

a and B particles are projected in
magnetic field with same velocity
perpendicular to the magnetic field.

Which one will experience more

magnetic force ?

aw;awmm,gwwmﬁ-m
el 3 A | (PR T GRS PIICHDR

sl 341 99 (Af% 237

What is the reactance of capacitor

connected to a constant D.C. source ?

Gja o7 oA TR AT 44 G0l AN
afare offeam @Tm 77

0044 2

Answer any five of the following questions -

2x5=10

©aTS frwl erarA fRTTr ooy e fow

a) Write the order and degree of the

(b)

(c)

following differential equations.

SR TG T (IR T W e |
ﬁ} ﬂ+3£y_+2y=el

dx®  dx

i dJ d 2
) &,—g‘ (Ey) ~4y=0

If Aand B are Hermitian matrices.
Show that AB+ BA i1s Hermitian and
AB-BA is Skew-Hermitian.

R TR SeSp——

(T4 @ AB + BA Ta0afon 1% AB- BA
ﬁ@‘m@|

{\n electron experiences a force 0-01N
In an electric field. Calculate intensity
of the electric field.

ke owa wwre S @R o
QRN 3 0-01N| fagge cwa 2=y el a2
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d) What is the shap® of equipotential

fe)

(g)

" 0044

surfaces for a point charge and a line
of charges ?
ﬁqﬂwuﬁammwﬁaw
e FEF T

On what factors polarisation of a
dielectric substance depends ?

& & TRER ev e AYes MY BRr
e 7S A

¢-B =0, explain the meaning of this
statement.
v-B -0, <2 SfEmR o It 3

Draw Hysteresis loop of a magnetic
material and indicate Retentivity and

Coercivity.
Ffee owd SR RerapRd 50! U T
s 4aee O% Rafgel F e 41

M Caiculate the inductive reactance of a

connected with an a.c. source of
frequency S0Hz

SOmH WET B To) S0Hz FFRE
Mm&mm“m'm
wfSrn Fef 11

Two paralicl wires at a separation of
10em carry electric currents 10A and
4A in the same direction. Find the
location at which the net o tic field
due to these wires is zero.

10cm %S & T T RIS WS
aF 1S T 104 T 44 = s =)
(PG| SIS SR OISR 41 o7 pESCRE
kLS L

() State the Cayley-Hamilton theorem.

f-Caf o St ot
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Answer any four of the following questions :
5x4=20

wor i e fagema oo ©S fan s
(a) Find the eigenvalues and eigenvectors

of the matrix. 2+3=5
PR ST i 1% SRCH (56 Refy
41|

A 3 -1
|4 -2
(b) Solve the differential equation :
SREEE IS T P
dy
1+x?) =L +2xy=cosx
(1+x ) = xy
State Gauss theorem. Applying this law

find the expression of electric field due

to infinite plane sheet of charge.
2+3=5

(c)

BT TASATICH! oI | 4% 77 AT R SIS
T FASE TS GBUR A Fpe (A AR

o Ao Sferea |
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(d) Derive an expression of electrostatic

(e)

BO2FN 0044 -

potential €nergy of a charged sphere,

T T <D g fifefea
orep aifiCD! =91 T

A spherical capacitor has an inner
sphere of radius 24cm and outer sphere
of radius 25cm. The outer sphere is
earthed and inner sphere is given a
charge Supe. The space between the
sphere is filled with a medium of
dielectric constant 36. Determine the
capacity of the capacitor.

Tl o L T —
24cm W% AR (IRTEOR TP 250m |
TR certh! gfiprcer w1 2o, s foww
CNFTIBIS Spc Bigm f 2° | i
e MRREA 36 ~mitagios sem <)
mwmwfﬂlmmﬁ@
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()

e magnetlc induction (é)
n
b ﬁ) and intensity
. i (
Mc intenst
(fl) Write the

[ magnetisatio?
. susceptibility and

q,gssion magnetic o -
bility in terms of B, H and M.
111
pum—— 3+2=5

t are ideal constant voltage source
- nt current source ?

and ideal consta ,
Thevenin’s and Norton's theorem.
e l+1+1'/2+1‘/2=5

ae fi e B v e P8 o 57

By (AT O AW0A ST

02FN 0044

() An alternating voltage E= 300sin100t¢ volt
is wnnFcted to a capacitor
of capéacitance 100uF. Calculate

(i) capaeitive reactance (i) r.m.s value
of voltage () r.m.s value of current
(iv) phase difference between current

and voltage. 2+1+1+1=5
E = 300sin100t volt ~f4x8} B3 b1 100uF
q9eed 49F TR Fsvre @l I A |
fi) «a<@m S (i) rm.s RS (i) rms
2RIz (iv) ZRAIZ U ReR srers w1 «n<day Bdfa
=4

Answer any one of the following questions :
10

wo1e Al s e gbe Tew e

(@) () The differential equation of motion
of a particle of mass m falling
under gravity through a resistive
medium with velocity v is given by
Newton’s law as

dv

m— = -
o mg - Av,

where F, =mg = Downward force

F, = -Av = Frictional force
Solve the equation. 7
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i) What is orthogonal matrix ? Show

! 0 1] .
that the matrix A=[1 0] is
1+2=3

orthogonal. .
o G B (T6l (X

A‘-[O :] mmﬂml

1

() State Biot-Savart law. Express it in
vector form. Find the expression of
magnetic field due to straight current

earrying wire. 2+1+7=10
55515 D) 7 B (ST FIS A

3 =R SifEe ool ARAIE goFE AW pIS
aReTa = Ao Sfeea

.Illllll 10 ,rf
-

(d)

F‘indl the ex'pression of the pecitanoo" |
po- cylindﬂcal capacitor dielectrig

medium.
siafeag e TH W PEIFET 49 B gy
p—— Rl

An a.c. voltage source is comnected in
series LCR circuit. Calculate impedance

of the circuit.
Find the condition when—
(i) Current lags behind voltage

(i) Voltage lags behind current
8+2=10

(=T LCR T6T «Bre +(3a8} fiea Best iy
TREA 391 7= | IENGBR A Fefw
R r6e— A

) oz Rew Pl ac
(ii) hmﬁlﬂﬁm?

il
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