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EXAMINATION 10 December 2010

(1) ( 5 pts) Given a sinusoidal voltage v(t) = 5cos(1000t) V across a resistor, what DC voltage
across the resistor would give the same average power absorption as the sinusoidal voltage?

5
VD e \‘2‘2’ V’
\
(2) (5 pts) When we talk about the 3dB point of a filter we are talking about the frequency where
the output power is \/Q of the input power and the output voltage is %"ﬁ

of the input voltage.

(3) (10 pts)

(a)Sketch a passive low pass filter using one capacitor and one resistor. (No need to use
numerical values, using R and C is sufficient.)

(b) What is the transfer function that describes the voltage gain for your design?

(c) Sketch the frequency response of your design.
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(4)(5 pts) Under what circumstances would we choose to solve for circuit parameters using
Laplace transforms(s domain) rather than using the phasor domain?
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(5) (25 points) Given the circuit shown below, select Z;, so that the load impedance absorbs the
maximum average power. What is the value of the average power absorbed by the load?
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(6) (25 points) A parallel RLC resonant circuit has an impedance of 40Q at resonance,
quality factor of 80, and a resonant frequency of 200krad/s.

(a) What are the values of R, L. and C?

(b) What is the bandwidth and the half power frequencies?

(¢) SKETCH the circuit.
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(8) (25 points)The switch in the circuit below has been closed for a long time at position A.
At t=0 the switch moves from position A to position B. Find the voltage across the
resistor Vgr(t) for t>0 using Laplace transforms.
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