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Instructions:

Assume suitable data if required
Answer questions sequentially

Answer All Questions

1)

2)

3)

4)

a)

b)

b)

a)

Let V = 2xy2z3 + 3 In(x2 + 2y2 + 3z2)V in free space. Evaluate each of
the following quantities at P(3, 2,—1): i) Voltage at point P and ii)
Electric field at point P. (4)

Evaluate the magnetic flux density vector H at point P(0,0,3) due to a
current sheet K =84 _A/m flows in the region —2<y <2 in the plane

z=0. (4)

Define propagation constant y. Obtain the expression for propagation

constant v. (6)
Derive the expression for the reflection coefficient k in terms of

1+

impedance and show that the standing wave ratio § :1—ikw!~. (6)
Obtain the expression for Open circuited impedance of the line Z,. and
short circuited impedance of the line Z, and also prove that

Zy =+{Z2,+Z, for any transmission line, Where Z; Iis the

characteristics impedance of line. (6)
The primary constants of a certain line are R=2.6 ohm/Km, L=2.4
mH/Km, C=0.0078 pF/Km and G=0.11 p mho/Km. The line of 50 km
length carries signal of 10 V, 7.5 kHz and is terminated by its
characteristic impedance. Find the receiving power (8)

An antenna of impedance 40+j20 Q is to be matched to a lossless line
having characteristic impedance 100 Q. Find the parameters of single

stub matching (6)




b) Derive wave equation for conducting medium and find its solution.

(4)
5)

a) A plane wave traveling in non magnetic medium  has
E=505in(1081+22)&yV/m. Find the direction of propagation, the wave
length, the frequency the relative permittivity and the magnetic field
intensity H (4)

b) Polystyrene has relative permittivity of 2.7.I1f a perpendicularly
polarized wave incident at an angle of 6 =30"from air onto

polystyrene, find (i) the angle of transmission, the reflection coefficient
and transmission coefficient. (6)

6) Write the working principle of Yagi - Uda antenna and design it for

receiving television channel operating in 54 MHz to 61 MHz. (6)
7)
a) The magnetic field intensity along @ direction is
I .dl i
H,=-" C()89(—(')81[1@‘ + cosfx‘) due to a short dipole. Show that the
477: cr ¥ _
electric field in the direction of propagation r
: 21 di in of ;
isE =—2" COSB(COS?Il + Smaj Ly. Where £ :t—i,r is the
4re, cr wr c
distance, c is the velocity of light (6)
b) Derive the expression of Fris Formula. (4)

8) Write short notes on
a) Broadside array (5)
b} Helical Antenna (5)
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Instructions: 1. ANSWER All the questions.

2. Make assumptions, if any, but explicitly indicate the assumptions made

1)

2)

3)

4)

3)

a) A line with characteristic impedance of 70} is terminated by open circuit impedance.
Determine the sending end impedance for the line having length of (1)A/8, (ii)A/4 and (111)1/9

[3]
b) Write the procedure for finding unknown terminating impedance [S]
¢) Write the need of stub matching and its various types .Which is the stub preferred?
o (31
d) A transmission line having characteristic impedance of 50 Q is connected 1o a load of
250€2.Find the parameters of single stub matching [4]

Show that the input impedande of lossless Quarter wave transformer having length /4 has the

I 7 -7 Z, + jZ, tan fy
I . 3 H = o A 6
relation Z1nco—ZL [use the expression £ Z + jZ, tan fy [6]

The electromagnetic field in free space has £, =0, £, = E,; cosa(f —E) and £_ = 0. Prove that
v

Ey— = ,fg where E, is initial magnitude of E field, z is distance in Z direction and v is the
z }uO .

velocity of propagation [6]
A uniform plane wave propagating in free space strikes normally upon a lossy medium having a
dielectric constant of 18 with 0=0.The frequency of the wave is 300kHz If the electric field has
an amplitude of 10 V/m at the interface at time t=0.Determine propagation constants of both
mediums, wave impedance of both mediums, reﬂectlon coefficient and transmission coefficient.

8]
5]

Explain about how the radiation of electromagnetic waves takes place in Antenna.

I'5'0.0°0.0.0.0.0 0.0 CHDINIENS———
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Instructions: 1. ANSWER All the questions.
2. Make assumptions, if any, but explicitly indicate the assumptions made

1. A) If the electric field E is 100 V/m at a distance of 2 m from a positive point charge Q, find the
magnitude of charge Q by assuming the relative permittivity of the medium ¢ = 1. How will be
the direction of the electric field? [3]

B) A uniform line charge of 2uC/m is located on z axis. Find the electric field intensity E in
rectangular coordinates at P(1,2,3),if the exist from (i) —oc<z <ec (ii) —4<z<4 [5]

C) Calculate the volume charge density py if the electric flux density at point P(3,45°,-45%) is given
by D = 2rsin @sin¢ga, +r cos@sin ¢a, +r cosga, (5]

2. A) A ring of radius 9cm is placed on plane z=0 and has its center at (0, 0, 0) .If the ring carries
current 10 A along a, find magnitude and direction of magnetic field intensity. [3]

B) Find the magnitude and direction of magnetic field intensity at a distance of 1 m due to infinite
length conductor carrying current of 27 A. [3]

3. A) Derive the transmission line equation for the line terminated by its characteristic impedance.
Write its umque characteristics. [5]

. . R G e e
B) Derive the condition s for the transmission line. Write its significance and prove the

same - [6]

4, The transmission line of length 500 m has open circuit impedance and short circuit impedance
Z,, =2000£-80°Q and Z_=20220°Q) respectively. Calculate the value of the characteristic

impedance, the attenuation constant, phase constant and velocity of propagation constant if’ ®

=10000 radians. [10]
5. Write the following in short answer [10]
i) Skin effect
ii) Reflection coefficient
iii) Standing Wave ratio
iv) The propagation constant

v} Lossless line
5.0.0.9.9.0.0.0.0.0.9.4 -
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Instructions: 1 ANSWER All the questions with most appropriate answer(s), at the space provided.
2. Make assumptions, if any, but explicitly indicate the assumptions made

1. Write the procedure for finding the reflection coefficient using smith chart [2]

2. Write the location of open circuit impedance point and short circuit impedance point in smith

[1]

3. Why is stub matching required? Write the function of stub for matching. 2]

4. Write the limitations of single stub matching ‘ {1}
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5. The electric field of E, of a TEM wave equals 100vm™ rms. Find (a) velocity of propagation in free space(b)
velocity of propagation in the medium with £=9 2]

6. If the power density of a TEM wave =100 W/m” in a lossless medium with €, =4.Find the magnitude of (a) electric
field intensity (b) magnetic field intensity 2]

7. Write maxwell’s equation in differential form from Faraday’s law and from Ampere’s law

[2]

8. Obtain the value of intrinsic impedance of free space [2]

Bk oK
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Instructions: |.ANSWER All the questions with most appropriate answer(s), at the space provided.
2. Make assumptions, if any, but explicitly indicate the assumptions made
3. Write on back side if the space is insufficient.

l.

Write the expression for transforming a point in Cartesian coordinate system to a point in a
Spherical coordinate system [1.5 M]

2. Find the force vector due to a reference point charge 0.3mC at (1,2,3) on the test charge -0.1mC at
(2,0.5)

[2 M]
3. Write the assumptions to be made for solving problems in Gauss’s law [1.5]
4. Find the electric field intensity E in the scalar potential field given by the expression
V =2x*y—5zat a point P(-4,3,6) [2M]
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5. Write Maxwell’s equation for static field. [2 M]

6. Determine current density J if magnetic field H=02z% x - [2 M]

7. Write a proof for VXE =0 ,where E is electric field intensity [2 M]

8. Derive Laplace equation for static electric field [3M]




