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Question No. 1

1a) State and explain Gauss’s Law. What are different types of charge distributions? (6) CO1

Question No. 2

2a) Derive the expression to find magnetic field intensity (H) due to infinitely long straight filament. (6) CO2

Question No. 3

3a) Explain the role of Lenz’s law in Faraday’s law of induction. (8) CO3

OR

3b) Determine the value of “k” such that the following pair of fields satisfies Maxwell’s equations in
the region where.

𝜌𝑣 = 0, 𝜎 = 0, 𝜇𝑟 = 1𝑎𝑛𝑑   𝜖𝑟 = 1 .

𝐷 = 5𝑥𝑎𝑥 - 2𝑦𝑎𝑦 + 𝑘𝑧𝑎𝑧 ) 𝜇𝐶 / 𝑚2𝑎𝑛𝑑   𝐵 = 2𝑎𝑦   𝑚𝑇

(8) CO3

3c) Define Displacement current density and hence show that curl of 𝐻 =   𝐽𝑐 + 𝐽𝑑. (8) CO3

OR

3d) Write Maxwell’s equations for static field in integral and point form. (8) CO3

Question No. 4

4a) A generator of 1V, 1kHz supplies a power to 50km open wire line terminated into characteristic
impedance has following parameters:

R=11 Ω/km, L=0.00367 H/km, G=0.8 mho/km, C=8.35 nF/km
Calculate 𝛼,   𝛽,   𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦   𝑣   𝑎𝑛𝑑   𝑤𝑎𝑣𝑒𝑙𝑒𝑛𝑔𝑡ℎ   𝜆.

(8) CO4

OR

4b) State and derive the Poynting theorem from Maxwell’s equations. (8) CO4
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4c) Derive the relationship between primary and secondary constants of a transmission line. (8) CO4

OR

4d) Derive the general wave equation in terms of the E field. (8) CO4

Question No. 5

5a) Discuss in detail the advantages of using microwaves over lower-frequency signals. Explain at least
four major applications of microwaves.

(8) CO 5

OR

5b) Derive the expressions for the cutoff frequency, cutoff wavelength, guide wavelength in a
rectangular waveguide.

(8) CO 5

5c) A free-space microwave link consists of a transmitter and a receiver, each having an antenna gain of
30 dB. The link operates at a frequency of 10 GHz, and the distance between the transmitter and
receiver is 20 km.
If the transmitter radiates 15 W of power, calculate:

1.      The power received by the receiver, and

2.      The path loss of the link in dB.

(8) CO 5

OR

5d) Define the following antenna terminologies:

1. Radiation Pattern
2. Radiation Power Density
3. Radiation Intensity
4. Directivity and Gain.

(8) CO 5
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