EI TEST3A  Fall 2001 Name. 220K Sect__!
Please show all work on all guestions for fall credit, some explanation of your

answer is required.

1 555 Timer Astable Multivibraior (20 polnts)
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a) Design ap astable multivibrator, as shown above, using R1, R2, and C1. The output
should have a frequency of 3000 Hz, and a duty cycle of 60%. Show all work. (NQTE: It
may be nessesary to carry out calculations to the hundredths or thousandths decimal to be
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b) To scale, draw your 555 output, including values on the X axis (time) for rises and
falls of the pulse ie. T1and T2. Also indicate the amplitudes on the Y axis (volts)
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El TEST3A  Fall 2041 Name Sect

Please shovw all work en all questions for full credit, some explanation of your

answer is required.

2. Inductance Measurement {20 points)

In the circuit below, ¥in= lv, Rs = 50Q, R1 = 1k}, C1 = Q. 1uF and L.{ is unknown.
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The following plot displays the voltages at points A, B and C.
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2) Determine which plot goes with which point. (6 points)

b} Find the resonance frequency fy from the plot, Notice that the x-axis has Jogarithmic
scale. {6 points)
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¢) Solve for the unknown inductance. (8 points)
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EL TEST 34  Fall 2001 Name, Sect
Please show all work on all questions fer full credit, some explanation of your
answer is required,

3. Yoltage Regulator (20 points)

A zener dinde is used to in the circuit below to produce the following output.
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a. Circle an area on the plot where the zener diode 15 functioning in the forward bias
region. (3 points)

b. Gircle an area on the plot where the zener diode is functioning in the zener region.
{3 points]
<. What is the approximats value of the zener vu]tgr: (Vo of the dinde? (3 points)
= LSy
4. Assuming the value of the resistor B2 i 20k, what is the curmrent through the resistor,
R2, when the diode iz functioning im the zener region? (6 points)
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&, Why is this cincuit called a voltage regulator? (3 points}
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EI TEST3A  Fall 201 Name, Sect

Mease show all work on all questions for full credit, some explanatlon of your
answer is required.

4, Op-Amp Conflguratlons (20 pobnts)

a) Seven circuits {A to G) are shown below. {Connections to power supply are not
displayed but assurned).
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For esch circuit, determine the type (function) of the circnit {1point each) and the
methematical relationship that relates Output and Input voltages (1peint cach).
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Please show all work on all questions for full credit, some explanation of your
answer is required.
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b} Assume that for an ideal differentiator cirewit, R = 2008, and C = 5pF, If the inpit
voltage is Vin = 5v + 1v Sin(ext+¢), what is the output voltage. (6 points)
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El TEST 3A  Fall 2001 Name Sect

Please show all work on all questions for full credit, some explanatlon of your
answer 1s required.
5} Transformer

=

a) If the L1 ceil has 100 turns, and 1.2 coil has 400 wrns what is the voltage across R17
“4p
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b) In terms of Vi, what is the current in the loop containing 1.2, and R17(4pt}
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¢} What is the Impedance Zin of L17 (4 pt)
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d) In the inductors that make up this transformer, which would increase the induciance
most? {4 pt)

a.) air core b) wood core ¢) iron core )  AplaEmrmy
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¢} Which would be the best voltage source 1o use in this circuit (4pt)
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