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(a)

®)

PART C — (1 x 15 = 15 marks)

A single phase, two wire transmission line circuit comprises two parallel -
conductors A and B, 1 em diameter and spaced 1 m apart. The conductors

carry current of +100 A and--100 A respectively. Deter mine the H at the

-..surface-of each. conductm and also in the-space- exactly mldway between .-

A and B.
Or -

A Condense1 consists of two parallel plates each having an area of
' 0.15 m?* and seperated by a layer of 5 mm thick sheet of ebonite. Again a

" sheet of ebonite 1.8 mm thick is introduced between the plates and their
" - distance is mcleased to 6.1 mm in order to keep the capacitance intact.

- Determine the capacitance of the condenser with ebomte in posxtlon and .

spacmg of 5111111 between the pIates
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PART A — (10 x 2= 20 maxks)

1. Prove that curl grad ¢ =0 where ¢ is scalar field.

2. Civen the points A(m =2,y=3, 2= —1) and B(r%{l =25 ¢= 120“) find the
distance 'from Ato B. '

3. Anelectric field i is gwen by E= 10° (r + 3 J o+ Zk)th Show that no work done in'-

—

movmg a test charge from the origin to r =0.06¢ - 0.04 H +0. 03k
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-'.4_. ~The "élé'é’ﬁi‘ib”’fiél(l"-between two concentric cylindrica_l conductors at r=0.01m

. Lo (108 Y N
and r=0.05m is given by & (——qw a,.]V/m. Find the energy stored in 1.0 m

length of conductor. Assume free space.

5. _State the two conditions in choosmg the closed Ampeuan path as in Gauss's
law '

6. ~ What is the maximum torque on a square loop of 100 tums in a f1eld of flux

density ‘B’ tesla. The 1001) has 10 cm side and carries a current of 3 anip.’ W hat
is the magnetic moment of the foop? '



(i) Derive the expression for magnetic field intensity H at the centre

7. -A straight conductor of length 40cm moves perpendicularly to its axis at
avelocity of 50 m/sec in a uniform magnetic field of flux density 1.2 Tesla.
Evaluate the e.imn.f induced in the conductor if the direction of motion is normal
to the field.

8.  Write modified form of Ampere’s circular law.

9. Whrite one dimensional wave equation.

©10. What is tl ansverse electlomagnetw wave?
PART B — (b x 13 =65 malks)
o ) P .
11. - (a) Given that D :[%) &, in sp1191 ical co-ordinates. Veufy d1ve1gence for .
- the volume enclosed between r..=1_and r=2. - o - (13) .
“(b) () - Find the value of point charge placed at the centre of an equilateral
D " triangle which holds the three point. chalges ‘+q at the corners of .
tuangle in equ1l1b11um - -
(i) Determine the ‘electric field intensity E at a point 2a along the axis
perpendicular to the plane of a circular wire charged uniformly at
_C\_n}:Whi_ch“_haSi“a_radiilS""a-_’,_____ S ————————— ) S
- N T Gy 6): .7 . : . ,
12, . (a) @ E= I + ;+581,V/Im, Find the potential difference V,jp,
x” x
“given A(-7,2,1) and B(4,2,1). - (8
(i) Explain law of conservation of charge. : )]
. _ Or
(b) (@) Derive the expression for capacitance of palallel plate capac1to1
-~ with necessary diagram. - _ AN
(i) Derive the expression for capacitance of co- ax1al capacitor with

necessary diagram. . (6)
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13, (@ :
' of a circular wire carrying current’ ¢ in the counter clock wise
direction. Assume wire is in XY plane and radius is ‘a’. (7
(i) Prove that scalar magnetic potential is a multivalued function of @,
the given co-axial line COn_dthor, in the region a<p < b. (6)
Or

(b) Determine the mutual inductance between an infinitely long straight
conductor along Y-axis and a rectangular single turn coil situated in

XY-plane with its corner located at point (a, 0), (a +d, 0) s (a, h)? (a, d+ h),
14, (a) Show that the displacement current in the dielectric of a parallel pldte

: ‘__capamtm is equal to the conduction cuuent in the leads
o @ A condu_éti_n_g cylinder of radius 5 cm and height 20 cm rotates at’ S
"""" L0600 revis in a radial field B= 0.5 tesla, Sliding contacts at the top =
- and bottom connect’ to voltmete1 as. shown below Find the mduced
voltage _ . . : NG
G The conduction current flowing through a wire with com:luctivitj,r
o o=3%x10"s/m and relative permittivity =1 is given by
' < Co= SSina)t(mA). If @=10° rad/sec, Find the displacément current. (6)
| 15. __.(a) _ Analyze the followmg cases:
(i) Plane waves in lossless d1elect11cs : ‘ ' : (4)
(i) Plane waves in free space ' ' (4
- (i1} Plane waves in good conductors. _ (5)
- Or
(b) In a non magnetic medium E= 4sin(27r X 107; -0.8 x)&zV/ m Find

®© & a0
(i) The time average power carried by the wave. . S - (3)
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