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PHYSICS

Paper: PHYO20O104

( Mathematical phgsics and
Electricltg and Magnetism )

Full Marks : 45

Time : 2 hours
\
I 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
EeT{ Sfi{s €sE fint :

(a) What is Homogeneous differential
equation ?

qrqq wrF6rsi {'fr$<q ft e
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(b)

(c)

Define unitary matrix.

ffir drqomqiwtkrtt

What will be the value of electric field,
where electric potential is zero ?

<b fiEq fiv< "5+l qil, Ers figq ar<-ql firylI
{ka

l

a and B particles are projected in
magnetic field with same velocity
perpendicular to the. magnetic field.
Which one will experience more
magnetic force ?

a gf$ p $.tt qIre F fs', Eqsffi< Eq fus
sN"t Gt E'E I mT(bf s6lFr sq<rs IEsrs-qt
eqH cnf <FT mR qta

What is the reactance of capacitor
connected to a constant D.C. source ?

&< erqq eKR Eqr{ E ts ${$ .qbt qwt f

<sRcE aBort frq6 q\7

2. Answer ang tioe of the following qr":tr:".";
2x5= 10

g-ds fi$ atrrc{r+< fulrlrt "ftfiq €-w frrt g

(a) Write the order and degree of the
following differential equations.

ESr WFFdfq q.frqqr c+tt< ol qt+ qmf fraff r

0 #.3*.2a =e*

(,1) # ,(*)' -4a =o

(b) If A and B are Hermitian matrices.
Show that AB + BA is Hermitian and
AB- BA is Skew-Hermitian.

<fr a q<F B EncrFrn ffi-{-ss q-{ csr"rqaE

6q3s<t C{ AB + BA qRr{GTF q'FF AB- RA

ffi-qq66fl{ q,
(c) An electron experiences a force O.OIJV

in an electric field. Calculate intensity
of the electric field.

frEq cqq ,.q$lu ffi etFr s"Ks €f6{trt

Rr$ <6T O.OltVt fiw'q cnwq $FU fr{a +qr r
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(d)

(e)

BO2FN OO44



@(d) What is the shape

surfaces for a point
of charges ?

of equipotential
charge and a line

Calculate the inductive reactance of a

inductor of inductance SOmH, when

connected with an a.c. source of

frequency SOHz.

50mH qr6{xr€ ebt wfr 50Hz $-orffii$-q

'tffi Eqq ebK EelE rirrttt mt t<qr qrc{'fi{

afurqt fr{-q s-{tt

Two parallel wires at a separation of

lOcm carry electric currents 10A and

4A in the same direction. Find the

location at which the'net magnetic field

due to these wires is zero.

1 Ocm [<!tr crst wH qnls{ldr qffi< xttsc<

.fis fr{tr @Tq 1oA qfs 44 er<R uGs q-q 
r

csnffi q-{-EFro eKEulrE @ o-<to{ [-qsrso

T+ qkt

State the Cayley-Hamilton theorem.

c$R-cqfrffiq< G{"ilqr6l

(t)

0)
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finqn vtq tqRs q{w{ <n-< q{ks< C<
qTe 6sr{f<I qk?

(e) On what factors polarisation of a
dielectric substance depends ?

fr fr sFffir €q<s "Kft<[iB+ qncf ebm

G?FFzrof fi€< Omr

A i.E = Q , explain the meaning of this

statement.

i.B =o , qe Uffif< qd<rFlit s-{ r

(g) Draw Hysteresis loop of a magnetic
material and indicate Retentivity and
Coercivity.

dk-$ "tqtd 
qEK R-amm<q E-srtt vfro q$

dk-s {r<-$-st =* 6qfrot firq+t o-{l
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3. Answer ang four of the following questions :

5x4=2O

(a) Find the eigenvalues and eigenvectors
of the matrix. 2+3=5

ffil< qkrrq $d qs qEcfi cw< fi{-q
cill

(b) Solve the differential equation :

. qi$?ici qftNT[EI T5il{Fr Sil S

(t + x') *.2xU =cosx

(c) State Gauss theorem. Applying this law
find the expression of electric field due
to infinite plane sheet of charge

arcw Eq"nkrdr fr.n r @w -*, * ;-,il
qfr {lgq "ilg .{DbK <lrq figq mct aKElq
grol'rt {tftrt't EBsctt
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(d.)

(e)

Derive an expression of electrostatic

potential ener5/ of a charged sphere'

vt{rdp ctilErs efn Q3'1q6" Affii
qpn <tfittt sefi mtt

A spherical caPacitor has an inner

sphere of radius 24crn and outer sphere

of radius 25crn. The outer sphere is

earthed and inner sPhere is given a

charge .Spc. The sPace between the

sphere is filted with a medium of

dielectric constant 36. Determine the

capacity of the caPacitor

eBt crttE-fin {<$r Bs-<< ctilq-+"ffi< <jmt(

24rrnq|$ <fR{< cettar+6f< <iql6 2\crnl

<tR<< cenqsdt pfriroa Gil qE, qK fu<<

crffi Spc w{F filt qh 1 6epq-sltr<

rrq< 5ERfr eo :r<fr<WF+ eq< qEI

rt{]T< qK vr{l<t qh r qFrsdF ${-$E frfr
silr

"=lx -;]
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(fl Define magnetic

magnetic intensity

of magnetisation

expression magnetic

permeability in terms of E,fr and [a.

(h) An alternating voltage E = 300sin100f volt
is connected to a capacitor
of capacitance 100pF. Calculate
(i) capacitive reactance (ir/ r.m.s value
of voltage /iir/ r.m.s value of current
(iu) phase difference between current
and voltage. 2+l+ 1+ 1=5

.E = 300sintOOtvolt etR{6 0qq ebt 1OOp.F.

{r{-sE-< $<-s qbr{ Efls q(rRtrf <r{t qh'l
f, {Kfr{ q&<f{t (irl r.m.s Rw 1tii7 rms
eKR (rul eRR qf$ fis-<< Tl-qs q.fi 

"ilcFsi fi.fr
$-{I I

induction (r),

(r) and intensity

(,[o). write the

susceptibility and

3+2=5

dtR-$ qrcr.r (B), dR-$ Elu-rj (.r) vrs

5r., arrqj (r)_u qiwf fi$ r B, ri q1_q

aZ -< qH [Tfir E<fo[ qt$ e,rffiq< a+Txrqft fr.ff r

What are ideal
and idear 

"o.,.",o"1,tTJ:ll*:":"::TState Thevenin,s and Norton,s theorem.
1+1+ Lyz+1yr=g

qrr.f &q fiBi Eqq qs wq..f e< a_+q E<r
frz 6clrcfr{ \Tts {<Ed< Eq{qr Ebr fi<r r

4. Answer ang one of the following questions:

sq. fr*t q$KFFr fu16ay Lab-tfl

10

€e< ftrr :

(a) 0 The differential equation of motion
of a particle of mass m falling
under gravity through a resistive
medium with velocity u is given by

(g)

Newton's law as

du7n:-=mo-Au
dtJ'
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where F, =mg = Downward force

Fz = -Au = Frictional force
Solve the equation. 7
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Tr$'ffi6r <q< ergKs 6<t$F lI{N qBK
TlrqK u c{calc{ qmatfr c{Rrf m wr
s6il qbr{ afrr qa$-qq {frcqfi fifr{
{st Jrqt{ts *# = ms- Au -<'q1q1

sq.l<rr t<qr

F2 = -4, = q{q aq
qfi-s{qcil qilffi Gt I

ftn What is orthogonal matrix ? Show

that the matrix 
" = 

[? ;] 
is

orthogonal. 1+2=3

(,') l,'ttrrl lltr t'x1lt't:ssitltr oI tlrc.<:itllit<:ilitnt:<:
' ' ol rr r'.ylitr<lricerl capacitor with <lit:lt:<:tric

medium.

'FftlWB{t nl{rn aldwr{Rn {T{t qbR {lT{w

firn {Fr& Efr'ea r

An a.c. voltage source is connected in

s.ri.s LCR ciicuit. Calculate impedance

of the circuit.

Find the condition when-

0 Current lags behind voltage

(it Voltage tags behind curretlr=ro

cqft<q LcR 6fr 'q?ts 
qfis31Rs< €qq ebt

q(crFt €t qh r c6fofi< afrt{{l fift o{l t

ft 5-68-

0 eKE R*<< PrqlR qttms

(it ftw er<r< FWIR elrrF ?

kt)

qdtenrqE ffiq-ss ftr cnpn m

^=[? i] ry*"qqr?orr+qr

(b) State Biot-Savart law. Express it in
vector form. Find the expression of
magnetic field due to straight current
carrying wire. 2+1+7=19

{S-Dr\rffi To.&t h+t r tllo ffir qqu asFt
s-<t r er+q EfFs c,fl{ "IR{lQt 

qvtffi {r< pno
$TflI{ er$.H <fft&r EB\9O I
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