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Instructions
Read all of the instructions and all of the questions before beginning the exam.

There are 6 problems in this exam. The total score is 150 points. Points are given next to each problem to help
you allocate time. Do not spend all your time on one problem.

Unless otherwise noted on a particular problem, you must show your work in the space provided, on the back
of the exam pages or in the extra pages provided at the back of the exam.

Be sure to provide units where necessary.

GOOD LUCK!
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Problem 1 Warm up@oints each, @)oints total)
Consider the following magnitude Bode plot:
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a) Provide a transfer function that can generate this magnitude Bode plot:
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Provide a circuit which has the Bode magnitude plot abovet
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c) Provide a transfer function that produces the Bode plot heluw"":’
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Problem 2 (n points)

We want to design the simplest &voltage filter with:

e acenter frequency, Weenter = 1 GHZ- wad/ <.

e avoltage transfer function magnitude at the center frequency, | Aiv(weenter) | = 100 dB
e which uses only linear passive components

a) Please draw the circuit below inside the box: (Clﬁa"’l'ﬁ label Yu amd Vowt)
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b) Please list any relevant component values below:
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Problem 3 Nodal (n points)
Consid&er the qircuit beloyv.

. - =

Ri=100Q Li=1pH C=1pF
R,=1000Q L,=5uH  C, =200 nf
1000 L;=10pH Cs=100nF
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The three sources are provided as phasors:

: Va=1V,0°at w=10°rad/s

: Va=1V, 0°at w=10°rad/s
Ta=1A,0°at w=10°rad/s
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Problem 4 (n points)
Consider the two circuigs below.
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b) Provide Bode magnitude and phase plots for both circuits: (n points)

Ro=100Q, R1=1kQ, L= 1 pH, Re=4M; T=20pF
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itude Bode plot for right circuit € Ft“j 2 ) '
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Problem 5 (25 points)

1T = 3«‘«/en :

Consider the circuit below. Switch S1 opens at t = 0. Switch S2 closes at t = 100 ps, C 1S yua ey vncharg

- , R=1kQ, C = 10 pF, L = 100 pH
a) Provide an expression for vc(t) for 0 >t > 100 ps. (10 points)
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b) Provide aniexpression for vc(t) for 100 us§t\<°° (10 points)
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1o filter out 60 Hz noise. Design a passive non-resonant highpass filter with a
cormer frequency of 300 Hz.
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