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ECSE-200 Section: 1
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INSTRUCTIONS:

* Thisisa CLOSED BOOK examination.

* NO CRIB SHEETS are permitted.

*  Provide your answers in an EXAM BOOKLET.

* STANDARD CALCULATOR permitted ONLY.

* This examination consists of 4 questions, with a total of 6 pages, including the cover page.
* This examination is PRINTED ON BOTH SIDES of the paper
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1. Consider the circuit below. Answer the questions. [12 pts]
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a) What is the definition of a passive element? [1pt]

b) What is the definition of a linear element? [1pt]

c¢) What is the equivalent resistance between terminals c and d ? [3pts]
d) What is the equivalent resistance between terminals a and b ? [3pts]

e) What is the equivalent resistance between terminals a and e ? [4pts]
HINT: You may find it useful to use the A-to-Y transformation below.
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2. Consider the circuit below. Answer the questions. [12 pts]
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a) What is Thévenin's theorem? [1pt]

b) Draw the Thévenin equivalent circuit with respect to terminals a and b. Be sure to label the
terminals a and b in your diagram. [6pts] :

c) What is the maximum power that can be delivered to an optimally chosen load resistor attached to
the terminals a and b? [2pts]

d) A load resistor R is attached to the terminals a and b. What are the two values of R that will cause
a power of 1.5W to be absorbed by R? [3pts]
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3. Consider the circuit below. Assume ideal op-amp behaviour. Answer the questions. [12 pts]
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a) Give one reason why negative feedback is used in op-amp circuits. [2pts]
b) How does the output voltage vou(t) depend upon the input voltage vin(t) for circuit A? [2pts]
c) How does the output voltage vou(t) depend upon the input voltage vin(t) for circuit B? [2pts]

d) How does the output voltage vou(t) depend upon the input voltage vin(t) for circuit C? Assume that
the capacitor stores zero energy at t = Os, and consider only t > 0. [2pts]

e) How does the output voltage vouf{t) depend upon the input voltage vin(t) for circuit D? [2pts]

f) Voltage sources of +10V and —10V are used to power the op-amp circuit A. What is the range of
input voltages that can be used without causing the op-amp to saturate? [2pts]
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4., Consider the circuit below (useful for firing sparks). The switch is open for t < Os, and closes
instantaneously at t = Os. Assume dc steady state behaviour for t < 0. Answer the questions. [12 pts]
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a) What is the definition of a passive element? [1pt]

b) Assume that o = 0. What is the voltage v.(t) for t > 0? Plot your solution for vi.(t) versus t. [6pts]

c) What is the value of o that causes the Thévenin resistance with respect to the inductor terminals
to become —-3kQ for t > 0? [2pts]

d) For the value of o found in part c), at what time t will v.(t) = 36kV ? [3pts]
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