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. Answer the following questions : 1x5=5
o PR Bed A ¢

(@) What are the order and degree of the
following differential equation ?
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Answer any fi ox5=10
(b) Give an example of an ant
matrix. s W—@@ R
5! Afs-TRMRIN m i
wq ﬁm | (a) The e qua.tl.@ for radloactlve decay Of an
C b . o o, ;
(c) Whatis the dimension of capacitance i . ~ eclement is glven by,

(M, L, T, I) 5
)? AN __n (1)
dt :

e 2 (M, L, T, 1)3@:&1@‘&1@3@ ’
g =

where N(t) is the number the element

d W 1 i
) What is the SI unit of magnetic dipole

Homent 3 at time t and A is a constant. Given

Cﬁﬁ@m N N(0)=No. Find N(t)'.
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g (d) Starting from the equatio”
dn(t e
—E{—)=~/1N(t.) VxB = Ho
| - show that
T N(t)ﬁ@tmw@mﬁm% | §5.1= 0]
e oty N(t) ﬁcﬁf?@“ o | where the symbols have their usual
RNO)=Nyi. e

meaning.
(b)

: ‘ | ST 3 AR o @y edl C?I.
What is the difference between an . VxB=y

ordinary differential €quation and g
partial differentia] €quation ?
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1 is
) A voltage of sinusoidal waveform
(e
() IfAis an nxn matrix, show that

i that
lied across a resistance. Show '
a : . :
tll':: pvoltage and current in the resistan
e

are in the same phase.
det(-A) = (_l)n det(A)
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det(-A) = (-1)" det (A) '
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- () An electric dipole of moment
coulomb meter has beep plac
uniform electric field of 9« 105
coulomb. Calculate the maximy
that the field exerts on the dip

5x10-8
ed in 4
Newton
m tOrque
ole.
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(9) Show that | '

€o

where Vis potential, p.is charge density
and ¢; is permittivity of free space
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jght wires at &

tra
(h) Two parallel long ° ed in air carry

(1)

distance 1m épart plac . the same
equal currents 10A 11 !
direction. Find the forc® pes

of the wires. (Givent permeab1h

p=4rx10"" H/m)
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',u=47rx10"7 1/ s |

Show that the capacitance of an isolated

- metallic sphere of radius R is 47 &R,

where &, is permittivity of free space.

46Tl (@ RETS TSI (AN O 4T
@@ 47 6oR, TS &, (RRAP ZR @pfes
efCaTol |
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() What is wattless current ip an L-C_p
circuit ?
é@iL—C—Rﬁﬁfﬁﬁ@ﬁﬁﬁaegmznmqﬁ$§§ﬁ
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3. Answer any four of the following ciuestions
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(@) Show that the following métrix is

orthogonal.
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' envectors -
(b) Find the elgenvalues and eig

of the following matr*

(os)

oo afiB R

Tlered |
0 1
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(c) Obtain the Gauss’s law in a dielectric
medium.

ﬁﬂ?ﬁﬁ*ﬁﬂwﬁr"ﬁﬁﬁﬁiﬂﬂfTﬁﬁﬁﬁaﬂ

(d) A spherical shell of radius R has been
kept at a constant potential V. Find an
expression for the potential out51de the
shell at a distance r from the centre of
the spherical shell using Laplace’s
equation.
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i 30‘)’ B *A apamtomslfoﬁmédamﬁgam nibtallic
plates eac%J 3P PP BEE 100mm?

g 9113 10t rioiezo1gx:

109130190 Separateg by, 8 distance, ‘of 2mm.
)55 07 Suppose thejspacs between the plates
is filled with a material>ofdielectric
constant 2. 1f a-voltage of 10Vis applied
‘across. the capacitor, calculate the
energy stored in the capacitor.

Given perm1tt1v1ty of free space s

8-85X10‘12Fm'1.

IR 10
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T 8-85x 1012 (F1©/ o |

gsion on the efl

(g) Give a brief discu
field on 2

an external magnetic
ferromagnetic material.
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(h) 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.

ST AT IS TR R PR IS
HLTE (0! (o115 BT AEIR 951 g R -
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one of the f°1.1°Wing Quest;

4 Answer amy ons -

10x1=16
Wﬁmﬁwﬁzan 1“"5’?%%3

uation of motion of . .
(@) The €d4v Hlat a Simp)
nic oscillator of m4 =
harmo SS m ang

natural frequency @ is given, by

d*x(t
—-Zi‘tTE’)“ngx(t) = f coswt

where x(t) is its position at time tang f

is a constant. Given : at t= 0, x=0 g
dx .
d—t=0. Find x(t) .

mwm% Wmiﬁﬁﬁ%aﬁw
PRI (11 1S3 TR @t firey x|

2
dx(t)
a2 % x(t) = f coswt

T x(t) TR ¢ T o W R
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HSem-) PHY/G 15

1 (Sem-2) PHY/G 13

. . and
(b) A sinusoidal e.m.f. of amplitude Vo

i ries
angular frequency @ is applied to @ se

: . _C-R
mductor—capacitor—remstor (L-C-R)
circuit. 'Find an expression for the
impedance of the circuit. At what

condition does the _Circ;uit become purely

resistive ? 8+2=10
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() For an electric dipole, establish the RS (G e b
~ following relation : (R 79|

.1 [3(pF)F
b w2 P
mEgr L

where E is the electric field, P is the

dipole moment, &y is the permittivity of

free space ang ris the distance from the

centre of the line joining the two charges

“Ithe dipgle ¢4 the electric field.
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