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Duration: 1:30 hrs. Full Marks: 35
Time: 15 mins. Marks: 10
Choose the correct answer from the following: IX10=10

1. The potential for a quadrupole goes like (at large distances)

1 1
a. V s b. V ~ s
j 3
c. T = d. vV~ T
2. In 2D, the Laplace’s equation reads as (symbols have their usual meanings)
v av 0%V 0%y
a. —+-—=0 b. e Chteat e
dx  dy ax?*  ody?
a*v N a*v 4 d a*v {_(J'-!v
c. ———h = . Sk
0xdy Jdyox dx2 = dy? 2
3. If V has azimuthal symmetry, it will be independent of
a. r b. o
(o [} d. both r and @

4. f(z,t) represents a wave of fixed shape traveling in the z direction at speed v.
One of the following forms does not represent a wave. Which one?

a. Ae—b(z-m)-.- b. Acb(mz“,”
A o .
v b(z — vt)? d. Asin[b(z — vt)]

5. For an electromagnetic (EM) plane wave #i and k are the polarization vector
and the direction of wave vector, respectively. One of the followings is true.
Choose the right one.

a. fixk=0 b. k=0
c. A-k+0 d. None of these
6. If R is the reflection coefficient and T is the transmission coefficient, then
a. R+T=1 b. R+T <1
c. R+T>1 d. R+T=0
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10.

; : dA
a. A=A+VAV =V — —
at
; . aA
C. A=A+VAV =V + —
at
In the Lorentz gauge, we pick
V-A=0
a.
A s av
. " A = €y —
Ho€o ot
The invariant interval 1 is
4. 2%+ x% 4yt 22
c. —c?t? — x% — y? — 22

Aninterval is timelike, if
a. =
ol =10

The allowed gauge transformations for the scalar and vector potentials are

' ; dA
b. A=A-VAV =V +—
at
' 3 dA
d. A=A-VAV =V —-—
at

b. av

V-A= ~Ho€o 57

d. None of these

2.2

b. it —xt—-yr-2°
d. —c*t? + x? + y? + 2?
b. 1>0

d. None of these
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Time: 1 hr. 15 min.

[ ]

( Descriptive |

Marks : 25
[ Answer question no.1 & any two (2) from the rest |

The intensity of sunlight hitting the earth is about 1300 W/m?. If ~ 242+1=5
sunlight strikes a perfect absorber, what pressure does it exert?
Flow about a perfect reflector? What fraction of atmospheric
pressure does this amount to? [latm=101325 N/ m?2|

A sphere of radius R, centered at the origin, carries charge density 4+6=10
R
p(r,0) = k-ﬂ(R — 2r)sing,
Where k is a constant, and r, 8 mc the usual spherical coordinates.
i Show that for the approximate potentials for the points far
from the sphere, the monopole and dipole contributions
are zero.
ii. Find the quadrupole contribution to the approximate
potential for points on the z axis, far from the sphere.

[Help:V () = L,, 0'("“)_[(;- B, (cos O )p( )dr ]

a. Show that the standing wave f(zt) = Asin(kz)cos(kvt) 3+3+4=10
eablsfios the wate dtan' Bl 100
satisties the wave equation 922 = pZ e
b. Express the standing wave f(z,t) = Asin(kz) cos(kvt) as the
sum of a wave traveling to the left and a wave traveling to the
right.

c. fo(zt) =Aelkz-o0 2 and f,(z,t) = Ae'*2-90 3 represent
vertical and horizontal polarized waves respectively. Draw
them properly indicating the propagation directions and the
displacements.
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distributions are

5+4+1=10

3+2+1+4
=10

-~



