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Closed book

Only non-programmable scientific calculators are allowed

Instructions

- Answer each question in the space provided (use the reverse of the page if necessary). If you use the sheets at the back, indicate this clearly on the question sheet.

- Write your name and student number on the first page of the the exam as soon as you receive it. Write your initials and students number on each subsequent sheet.

Return all the sheets of your exam stapled.

There are 5 problems. All have the same value (20%)
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P.1 (20%)
Determine the steady-state voltage v(t) for the circuit shown below :
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P10.8-22
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P.2 (20%)

The following circuit is at steady state before the switch closes. 

Determine v(t) for t ≥ 0:
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P8.3-19

Before the switch closes v(t) = 0 so 
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For t > 0, we find the Thevenin equivalent circuit for the part of the circuit connected to the capacitor, i.e. the part of the circuit to the left of the terminals a – b.

Find Rt: 
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Write mesh equations to find voc:
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	Mesh equations:
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Using KVL, 
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Then
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and
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P.3 (20%)

The circuit below contains a current-controlled voltage source. What restriction must be placed on the gain R, of this dependent source in order to guarantee stability?

(Note that u(t) is the unit step function)
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P8.5-1 

This circuit will be stable if the Thèvenin equivalent resistance of the circuit connected to the inductor is positive. The Thèvenin equivalent resistance of the circuit connected to the inductor is calculated as

	[image: image18.png]



	
[image: image19.wmf]100

()  

(400)100

  =

100400

100400

 400()()

T

T

t

T

T

v

iti

R

R

i

vitRit

ü

=

-

ï

Þ=

+

ý

+

ï

=-

þ


The circuit is stable when R < 400 (.


P.4 (20%)

Find the complex power delivered by the voltage source in the following circuit:
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P11.5-8
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	Apply KCL at the top node to get
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Then
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The complex power delivered by the source is calculated as
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P.5 (20%)

Determine the steady-state current i(t) for the circuit shown below:
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P10.8-18

Represent the circuit in the frequency domain using phasors and impedances.  Let
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so
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