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Answer either in English or in Assamese.

1. Answer the following questions : - 1x5=5
OO TR Ted fra ¢

(@) What are the order and degree of the
following differential equation ? "

dy dy
dx2 dx

+xy=0
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woTe ) SR ANFICCER T@l (order) SIS . : : -
(e) What is meant by dielectric polarisation ?
9% (degree) [ 2
. ARirapies TR SICH 1 el
- |
4y + 4y +xy=0 l: . .
dx® - dx ' 2. Answer any five of the following questions :
' 2x5=10
" (b) Give an example of an anti-Hermitian . ’
matrix. oS il eRIR] Rzt #Apor9 oed faat ¢
51 eifS-zafiRaE (G Srizae faa | : (@) The equation for radioactive decay of an
: { 1 ' o .5 )
(c) Whatis the dimension of capacitance in I element is given by,
. terms of the fundamental quantities ! G {
(ML T,I)?. : S W) __an(r)
| | - . dt
cnfers M (M, L, T, 1) I SN4IKS 4eed Tl
fefa i ' ~ where N(t) is the number the element
(d) . What is the SI unit of magnetic dipole ] _ " at time t and A is a constant. Given
moment ? ' .
. N(0)=N,. Find N(t).
Gife fRcts aie SI ¢ (2 ' =
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aﬁm@zmmﬂ%ﬁfﬂ,
dN(t) o |
e AN (t)

TS N (t) 020" t S I GIIETOIR A I

A <51 = | cofSat N (t) Fefa 4| e
@ N(0)=Ny | |

What is the difference between an
ordinary differential equation and a
partial differential equation ?

B! ST S STl T B <R SR
TR Trers #Hiefy [ 2

If A is an nxn matrix, show that

det(-A)=(-1)" det(A)
MR A GO nxn wiGa 23, RS @

det(—A) =(-1)"det (A) -

1 (Sem-2) PHY/G 4

(d) Starting from the equation
VxB=uyJ

show that

$B.di=py1

where the symbols have their usual
meaning. '
I xB = g J TR #11 (8q @
TS BEEIE ALRACS Tl 9 32 I |

(e) A voltage of sinusoidal waveform is
applied across a resistance. Show that

the voltage and current in the resistance
are in the same phase.

Ol (@S RRATes oRal F7i e et
39 (' MY @ ey % @gios oaR
QCBB! WHITCS AT |
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An electric dipole of moment 5x10-8
coulomb meter has been placed in g
uniform electric field of 2x10% Newton/
coulomb. Calculate the maximum torque

_that the field exerts on the dipole.

2x105 @4 FEE/Fo N1 TN s
CFge 5x10-8 o9 ol @y O fes
Tt Z9i 91 (2R | Ao (Fa fReRehia
\GIRS AT T A BF fNefey 1 |
Show that |

iy =L

€o

where Vis potential, p is charge density
and g, is permittivity of free space.

- MYeA @

vy =_-~
& go

TSV, p UIE ¢, T Ko7, S TG S
AP 2R @i eimipet | '
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(h)

1)

Two parallel long straight v_vife_s at a
distance 1m apart placed in air carry
équal' currents 10A in the same
direction. Find the force per unit length

of the wires. (Given permeability of air,

pt=47x107" H/m)

Y AGAS 1 FIRATS I I (IR 711 S
ORI A G0 e 10 afPiR e

- BIfeT (E iR | S Yo @S @3 TS At

Gl <o W e | 2e (1 AR A,
u=4rx1077 &/ iz

Show that the capacitance of an isolated
metallic sphere of ‘radius R is 4z &R,

where &, is permittivity of free space.

.m{emmvjmﬁ@mﬁacwmaw

'Eiti4ﬁgoR,1'l’\_') & WWWNZNﬁ
oTell ‘
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G) What is wattless current in an L-C-R

circuit ? -
@Bl L-C-R IS MR &1z M [ 3@ 2
3. Answer any four of the following quéstfoné ;
5x4=20
=TS [l RIS Reprer Bifbr S i ¢

(@) Show that the following rnatrb:{ is
orthogonal.
AN

%S
A%

o GG =i 3 orgedt :
(% % %

R
i %
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Find the eigenvalues and e1genvectors
of the foIlowmg matrix.

(5

TS mﬁmﬁﬁwﬁcwwwmmm
Bieat|
0 1
o)

Obtain the Gauss’s law in-a dlelectnc
medium. &

PRt Fierre s1Bes Fate! Bedl

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 spherical shell using Laplace’s
equation.

Raﬁ*ﬂﬁ/@ (oIETRPIR CATE Bt Y %R Rege 3t
va7z | FPIEEE TG IRER TS (AT
FifeTe 3R (FHI 7 r {790 sRf%e ot Ko
Rrogq aam A et
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(e} Alm long wire of cross-sectional area

5x10~*cm? carries a current of 10A. Find
the voltage drop in the wire.

Given : conductivity of the

wire = 5-8x1070hmm-1.

1 Az tr = 5% 104 @:ﬁﬂmﬁawﬁé
@“mwmaﬁwﬁﬁmmm?@wl
SR TIeTe (ZRI ex sfoq T Rl 7041 | 2we
1 1 B e~ 29 5:8x107
-1 g1

A capacitor is‘formed usiﬁg two metallic
plates each of surface area 100mm?2
separated by a distance of 2mm.
Suppose the space between the plates
is filled with a material of dielectric
constant 2. If a voltage of 10Vis applied
across the capacitor, calculate the
energy stored in the capacitor;

Given : permittivity of free space is
8:85x10712Fm-1, |

—

BT 100 fizfis2 7 hifet vl i 2 Refie
JRAITS A AT Tl R IR G 4
AR R T 21 A 2 sAq @i

&R B AR o T TR qRTS

(9)

(h)

10V RS7 e s 33 fge «fes I=

R 2 T8 (7 IR TS (AT 2o
S 8:85x10-12 (711G /o[ |
Give a brief discussion on the effect of

an external magnetic field on a
ferromagnetic material.

ot cﬁmﬁﬂﬁm@ew 934 ARG IS

| (¥ YORA R 5L ST 3 |

Obtain the expression for the electric
field aue to a uniformly charged solid
sphere of radius Rata point outside the
sphere using Gauss’s theorem of

electrostatics. )

SIS FA05! TATR IR R TP IS
S (oI (TP o 1 ot g R
o AR PRI Blered |

11 . -Contd.
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4. Answer any one of the follo\}ving qhestions :
10x1=10

T Rl eIRE ReaTeart @b Ses s 8

(a) The equation of motion of a simple
harmonic oscillator of mass m and

(b) ‘ A sinusoidal e.m.f. of amplitude V;, and
angular frequency wis applied to a series

inductor-capacitor-resistor (L-C-R)

natural frequency @, is given by, . circuit. Find an expression for the

dx(t) | 2 2 (t) = f eosat i oed ST
—2 ag x(t) = fcosw impedance of the circuit. At what

where x(t) is its position at time tand f condition does the circuit become purely

-is a constant. Given : at t=0, x=0 and

X o o _y : resistive ? - 8+2=10

;=0 Find x(t). : | by :

MESTRIANE ), Ao FI1 KRS <5t e V,, TR 9% o (S TR

FGRS (IR 91O FNFRC! ©oTS sl Qe |

. RRCTe e.m.f. (Bl B! (TR SIIHF P
dzx(t)

+cogx(t) = fcoswt

dt?

TO' x(t) AR ¢ TRER SREW BT f G5l &5

- d
AR | et o ¢ t=O-Ex=OWT§Sd—):=O_|

cofeat x(t) Refa
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4RRS- A (L-C—R) TS 2icaisl 1 oacm
Wmmwaﬁﬁﬁw}ﬁsw‘
AT 2 <1 g @I I8 02 A ?
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State. the Biot-Savart’s law. Deriv.e an
expression for magnetic field at a point
on the axis of a circular current loop.

. 2+8=10
<TeD-BToit el o o e pifTo gerer
Eeall QWW“W I aﬁﬁT i
CFa 2 31]91 Tfeveq |

For an electric dipole, establish the

following relation :

. 1 [3(pF)F
E= -
4ﬂ£0r3 { e .p

where E is the electric field, P is the

dipole moment, &, is the permittivity of

free space and ris the distance from the
centre of the line joining the two charges

of the dipole to the electric field.
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9O AGRST fawem AR v Toorkn. 2ifm
-

a1 [3(pF)F
E 47raor3[ r? —p]
TS E e (v, b Rem s, 5, 990
T (T S T - R RORBR S
o RIS mmﬂmﬁﬁwwt@ﬁw
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