Mid-Semester Examination Summer Semester, A Y. 2021-200>
Course No .- EEE 6297 Time: 90 Minutes
Course Title: Microwave Engineering Full Marks: 75

L. a) What is the usual frequency range that microwave engineers work with? Mention g5
some of the applications of microwave engineering.

¢) Show that the Propagation constant F=f(Rs JOL)G + joC) where V(z)=Ver: 10
represents the voltage wave €quation for lossy transmissjon line.

2. a) Derive the following expressions for voltage v(z7) and current ifz,z) on g3 15
transmission line with characteristic impedance Z, and phase velocity I

b) The load ZL=25+j50Qis connected to an idea] transmission line with characteristic 10
impedance inci

3. a) An ideal transmission line with characteristic impedance Zy =1/Y, and phase 10
constant, £ is connected to the load impedance Z, = 1/Y,. Show that the Input
admittance ¥, at 3 distance / away from the load is given by,

Y-v, Y, cos,ﬁ’!+jYUsinﬁ‘l .
' ¥, cos Bi + jy, sin Al
You may start off the derivation with the wave €quations of idea] transmission lipe
in terms of voltage and current in phasor form,

b) A transmission line s connected to the Joad, Zr=150+j90 Q. The line has charac- i &
70 Q ' i

4. a) Show that an open-circuited transmission line can be used to implement inductoror (9
Capacitor of any valye.

b) Prove that the same Smith chart can pe alternately used a5 either impedance Smith 09
chart or admittance Smith chart by simply rotating halfway (1 80°) on SWR circle.

¢) Draw the voltage and currept wave shapes for short circuited and open circuited 07
transmission lines. Clearly indicate the maxima and minimga
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