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EE 42

Sample Midterm Exam No. 2
(from 15 November 2000)

Note: This midterm was a multiple choice, machine-graded exam. This will not be the case this
term. Also, the order of topics was somewhat different — in attempt to synchronize with EE 43 —
so one problem has been eliminated from this sample exam and the coverage will better match the
order of topics this term.

Be sure you know your actual discussion section number (the one you attend)
and put it on your exam so we can return the graded exam to you in section.

AS THERE WILL BE SEVERAL DIFFERENT VERSIONS OF THIS EXAM IN THE
ROOM, your responses will be different from those of your neighbors. Keep you eyes on your
own paper.

sk

1. Transformer: (5 points) A step-down transformer is used in AC/DC converters that power
portable electronic devices when supplied from the wall outlet. If the transformer primary voltage
is 120 V and there are 600 turns on the primary winding, how many turns are on the secondary if
its output voltage is 10 volts?

A: 125

B: 7200

C: 50

D: None of the above

2. Inductors: (5 points) Find the value of the inductor that is equivalent to the inductor circuit
shown. The inductor values in mH are: L1=30,L2=10,L3 =20.

L1 L2
L3
A: 13.3mH
B: 21.2mH
C: 24.6 mH

D: None of the above
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used as a timer, and you have only a 1uF, 5 uF, 10 uF, 20 pF and a 30 uF capacitor in your lab.
‘What would you do?

A: Connect the 10, 20 and 30 pF capacitors in series

B: Connect the 10, 20 and 30 uF capacitors in parallel

C: Abandon the project since you can’t get the needed capacitance value.

D: None of the above

4. Nonlinear element. (5 points) The plot below shows the I-V characteristic of a nonlinear ele-
ment N across whose terminals a 7-ohm resistor is to be connected.

Is power delivered to the resistor from the nonlinear circuit?
A: No
B: Yes

5. (continuation) (8 points) What is the approximate voltage across the resistor terminals:
A: 0.7V

B: 4035V

C: 07V

D: None of the above
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A 20 pF capacitor is connected across a voltage source vg(t) whose value changes with time in the
following way:
vs()=0,t<0

vs®)=10*2%,0<t<0.1s
vs(t)=100,t20.1.

For which of these time intervals does current i(t) flow?

A: Only for positive times
B: Only forO<t<0.1s
C: Only fort>0.1s

D: All three time intervals

7. (continuation) (8 points)

At what time is the energy in the capacitor 50 mJ?
A: 0.071s

B: 0.050s

C: 0.084s

D: None of these

8. (continuation) (8 points)

At what time is the power flow into the capacitor 1 watt?
A: 0078 s

B: 0.050s

C: 0.063s

D: None of these



[image: image4.jpg]9. (5 points) A capacitor C is connected for a long time prior to time t = 0 to a 30 V dc source
through a 1 kQ resistor. At time t = 0 the capacitor is disconnected from the voltage source and
that resistor, and the capacitor is then connected across a 100 £ load resistor. What is the maxi-
mum instantaneous power delivered to the load resistor?

A 5W

B: 9W

C: 271W

D: None of the above

10. Transient. (5 points) The switch in the circuit below is in position a for all negative time. It
is moved to position b att=0, and then to position ¢ att=10 ms. The circuit values are: R =
20kQ, C=2uF, I=1mA.

I T : ; =L-+%®
C-

R

What is the voltage vc(t) at t = 10 ms?
A: 15V

B: 10V

C: 5V

D: None of these



[image: image5.jpg]11. (continuation) (7 points) What value does v(t) approach as t approaches infinity?
A0V

B: 10V

C: 20V

D: None of the above

12. (continuation) (5 points) What is the time constant for the change of capacitor voltage for t >
10 ms?

A: 20ms

B: 200 ms

C: 40ms

D: None of these

13. (continuation) (8 points) Assume that the answers to problems 10, 11,and 11 are3V, 1V,
and 10 ms, respectively (they aren’t), what is the value of vc(t) at t = 20 ms?

A: 21V

B: 1.7V

C. 11V

D: None of the above
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16. (5 points) True-False:

An alternative way to write the generic expression for the transient in a first-order circuit is:
X(0) = %(=) + [x(0) - x(=)}e

where x(t) is either the voltage or current as a function of time, and the transient begins at t =0

and goes on for all positive time.

A: True
B: False

17. (5 points) In an ideal inductor what variable cannot change instantaneously?
A: Voltage

B: Current

C: Power dissipated

D: None of the above

End of Test




