ELEC353 Mid-Term Test Name:
I.D. Number:

February 16, 2011

Closed book exam! No books or notes allowed!
Cell phones and other wireless devices are forbidden in examinations. You are not permitted to have a

cell phone in your possession, even if it is turned off.
You are permitted to use an ENCS-approved electronic calculator, either the Sharp EL 531 and the Casio

FX-300 MS. No other calculator is permitted.

Circle the correct answer directly on the examination paper. The exam booklet is for rough work. If
your answer is within 3% of one of the given answers, then choose that answer.
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1. The figure shows an equivalent circuit model for a transmission line, in which the line is represented
with a series inductor L and a shunt capacitor €. The transmission line has inductance per unit length ¢ =
0.429 microHenries/meter and capacitance per unit length ¢ = 80.6 picoFarads/meter. The length of the
line is 14 cm. The generator is sinusoidal with amplitude V; = 10 volts and frequency 2450 MHz. The
internal resistance of the generator is Rg=40 (). The load resistance is R; =120 .

1.1) Find the inductance L for the equivalent circuit.

| 21.4nH | 60 [ 42.9 1 429 | none of these
1.2) Find the impedance of the capacitor at the operating frequency.

] -i5.76 Q ] -j5.04 ] -16.41 1 -7.05 | none of these
1.3) Find the input impedance at the generator terminals.

| 404+748 Q | 403+919 | 40241051 [ 403+j823 | none of these

1.4) Find the voltage across the load.

47.8 mV [ 94.0 | 62.5 l 77.6 | none of these
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2.A transmission line has characteristic resistance 70 ohms and speed of travel 15 cm/ns. The length of

the line is L=22 cm. The generator produces a step function starting at t = 0 of amplitude V; = 5 volts.

The internal resistance of the generator is R¢=2 (). The load resistance is R, =125 .

2.1) Find the voltage 1}, at the middle of the transmission line at t = 0.8 ns.

| 438V 1 4.86 l 2.19 ! 4.12 none of these |
2.2) Find the voltage V, at the load at t = 1.6 ns.
| 3.42V l 1.03 [ 6.23 ! 6.84 none of these |
2.3) Find the voltage V;,, at the generator terminals at t = 3.2 ns.
[ 3.02V l 4.98 1 5.42 1 4.14 none of these |
2.4) Find the voltage V, att = 4.8 ns.
l 3.96 V l 1.53 l 4.57 | 0.95 none of these |
2.5) Find the voltage at the load as ¢t — .
| 2.00V l 2.50 4 4.09 ] 4.89 none of these |
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3.The transmission-line circuit shown above is driven by a step-function generator that switches on at
t=0,with ¥, =10 volts and R, = 5 ohms. The two transmission lines have characteristic resistance

R, = 200 ohms and R, = 400 ohms, and speed-of-travel u =20 cm/ns. Line #1 has length L =1cm

and line #2 has L, =4 cm. The circuit is terminated by a load resistor of value R, = 1000 ohms.

3.1) Find the voltage ¥, across the generator terminals at # = 0.05 ns.

9.76 V l 3.33 l 8.00 1 6.67

] none of these |
3.2) Find the voltage V,, across the junction at f =0.10 ns.

[ 444V [ 8.89 l 13.0 l 10.7 none of these |
3.3) Find the voltage ¥ at t =0.12 ns.

l 9.07V ] 4.81 ! 8.14 | 9.92 none of these |
3.4) Find the voltage V/,, across the junction at t =0.27 ns.

| 8.01V l 10.2 1 8.96 ] 4.99 none of these |
3.5) Find the voltage ¥/, across the load at # =0.27 ns.

| 18.6 V ] 152 ] 12.7 l 6.34 none of these |
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