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- PHYSICS
Paper : PHY0200104

( Mathemattcal Physics & Electncity
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 follox;ving questioris :  1x5=5
OO TR Teq it ¢

(a) What -are the order.and degree of the
. following dlfferentlal equat10n ?

dy dy

Bt g t=0
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_ qre (degree) 1c2o 2,

dy dy+

dfdxxyo

(b) Give an example of an anti- Herm1t1an
. matrix.

ﬁﬁaﬁmmﬁm@@qﬁm

(c) What is the dunenswn of capacitancein =

terms of the fundamental quantltles'

(M, L, TI)':

e T (1, anma—wam
','ﬁ"ﬁWI

(d) What is the SI umt of magnet1c d1pole
moment ? -

W%m@msrmﬁs?
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e) What is meant by dmlectnc polansatlon ?
W@Fﬁi T Wi @l e

Answer any five of the following questions :
' 2x5=10

(a) . The equation for radioactive decay of an

element is given by,

S C R

~ where N(t) is the number the element :

at time t and A is ‘a constant. Given

N(0)=N,. Find N(t).
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-‘(b)

‘ (c)'

an (t)

ot =-AN(t)

A Y (£) R0 £ < e e o
-f»iﬁmaﬁlc@mmt) Bief 31 1 oG
'NN(O) No' .'

What is ‘the dlfference between an -

ordinary differential equation and a
partial d1fferent1a1 equation ? -

mmwwﬂ%#wmwﬁasw -

FARRR TS 941y 2

| IfAis an nxn matrix, show tﬁét

det(-4) = (41)4 det(a)

| det(-4) = (~1)" det(a)
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(d) Starting from the equation

C
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VxB = o J
show that

REET

where the symbols have their usual

meaning.

TS BRI AR Tl o I T |

A voltage of sinusoidal waveform is

~applied across a resistance. Show that
- the voltage and current in the resistance

are in the same phase.

GOIE QTS RRACTA T2 Fioll et el

1 Rl (el i Red w W SRhIE
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() An’electric dipole of moment 5x10-8
: 001‘110mb meter has been placed in a
uniform electric field of 2x105 Newton/
coulomb. Calculate the méxirnum torque
.th.at the field exerts on the dipole :

| 2x105 @¥q %/WWWW
..m'leo_‘gWﬁﬁamcﬂﬁh@m '

PR Qo 1 020 g o R
R M W N O B
' (9)' Show that ' '

VY -_L
. o

where Vis Potential, p is charge dénsity
and & is bermittivity of free space
YSA |

Viy =_L.
6‘0 ’

TSV, p I 5, 1 oy
—_ TR IO, SN TG o
L0 IR Qs eyt
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(h) Two para'llel.long straight wires at a |

distance 1m apart placed in air carry
equal curire'nts 10A in the same
direction. Find the force per unit length

of the wires. (Given permeability of air,

u=4rx10"7 H/m) -

I NGTS iﬁ:«ww@a CoAIR TIeT S

TSP MSE I3 fie 10 @R [igs

-%QWlﬁamﬁ%mmﬁEMﬁ

il 9E W e 1 2SI A,
1 = 4mx 1077 @R/ R

Show that the capacitance of an isolated'

| metallic sphere of radius R is 47 &R,

where &, is p_ei‘mittivity‘of free space.
(1S3 (@ RIS ST (OlleT GOIR 4T

m-“-ﬂ' goR, TG g, mwmm
AT | ) ‘
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(]) What is wattless current in.an L-C-R
a c1rcu1t ‘-’

: a%tL-c-Ra@saﬁﬁammﬁSiw

B,
9. Answer.any four of the follovvmg questlons

- A 5"4 20

(a) Show that the followmg matrix i is
N orthogona.l

% K%Y
Jh %K
WﬂmWﬁa{%m@ml R

%% %
|7 %%
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(b) Fmd the elgenvalues and eigenvectors
of the followmg matnx

- Sferedtt

SN

() Obtain the Gauss s law in a dlelectnc
medium.

Wmmmm@iﬁem

(d) A spherical- shell of radius R has been .
_kept at a constant potential V. Find an
_expression for the potential outside the
“shell at a distance r from the centre of

the sphencal shell using Laplace’s’
. equatlon : : \

.RQTP‘IT%R CW CATET Bt Voﬂﬁaﬁww
2Tz SAPITER FRFEID! IR IR (PR -
i3 TR TR R e S <l RS
o oo F et -'

~

-
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A 1m long wire of cross-sectional area

-
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Sx104cm? carries a current of 10A. Find
the VQltagq drop in the wire. |
Given : ‘con'du'ct'ivity of the

wire = 5-8x I,O7ohM‘im-1..

1 R 07 o 5% 104 C@”ﬁ2ﬁﬂtﬂiﬁﬂﬁﬁﬁ3
mmloaﬁmﬁﬁmmwﬁétﬁml

across i
the apacitor, caleylate the
energy stored in the cépacit ' e
. sto itor.
Given : Permittivj

8-85x 10712 y,-1 ty of free space is

10

(9)

(h)

TSR 100 fRsfiz2 o ifer RN s 2 A3
TS T ST T T IR G AT
TR TR TR R Wereh! 2 Rl Wi
FRORME @Bt AMLE A T3 IR ARFITS
10V fes dam! FRe TS RS = I
R 2 &G (T AT TS (TPOF ATOR
T 8-85% 10712 (1S / FHiR | |

Give a brief discussion on the,effeét of 4

an’extcrnal'magnetic field on a
ferromagnetic material.

B R I @S 4 AR I

R YOI R0 G AR 4|

~ Obtain the expression for the electric

field due to a uniformly charged solid
sphere of radius Rat a point outside the
sphere using Gauss’s theorem of

electrostatics.

AT AT IR IR R JAILT ATCIR

* SR I ot <o e b Repe Rige

- (g AR PRI Bfereat |
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4. $ ‘ wing -
_ .Answer any oneof the following questions :

Wﬁmmﬁzmam@mﬁm |

(@) The equati .

) - quation of motij impl

harmonic .oScillato:') tcl)(;'n s e
gatur,al frequency @, is given by

d?x(t)

) ey s |
a2 T @ *(t)=feosawt

ar = 0.. Find x(t) v._‘ .

T o,

i D U I Rie
o e IO ST fiat s |
Exe) e
. dt? +%x(t)~fc,°$wt

TS x(t) T ¢
o SIS f 9Bt g

A | e . S
ﬁm%et:oﬁ?‘::OWE:O

cofent x(t) ﬁcﬁWl . dt |
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10x1=10

mass m and

(b) A siﬁuéoidal e;m.f. of amplitﬁde 1)0 and
angular ﬁequepcy wis appliéd ,tola Seﬁeé
inducfor—capac_:itof-;resi;stor (L-C-R)

| éiréuit. 'Find an’ expression: for the
ifnpedan_ce of "Fhe circuit. At what
condition doesflmg c1rcu1t become purely

resistive ? 8+2=10

v, TR 1 @ GRS FRIHRITE

@ercw e.m.f. (310! @tﬁaﬁm@ﬁ- .

{-AIE (L-C-R) TN 2wt 1 Tz’
e e e AR Se S

o a1 R e TR T AR
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(@)

' foIlowring relation .

State the Biot-Savart’s law. Derive an

expression for magnetic field at a point

'~ on the axis of a circijar current loop.

2+8=10

, ?@ﬁ‘ﬂf‘ﬁwﬂﬁ%m}ﬂﬁﬁ’f@@%

quf an electric dipole, eétablish the

o1 [3(e)r 7
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