ENGR4300 Test 1B
Spring 2042

Sertion

l. Resistive circuits (20 pomits)
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In the circuil above, V1=3 vohs, R1= 10000, B2~ 10000, RI= 1000, Rd= 30000

al (10 paints) Find the amplitude of tie vellage across R1.
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b) (10 points] Find the current through R4,
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2. Thevenin circnits (20 poinks)
" C- .Y
Wiy e +
a FY
RK. 4R
R
AV =
Z " 23
5K 1K
B
=
Q
al Find the Thevenin Voltage (Voc} of the Circuil (3 points)
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b) Find the Thevenin Resistance {8 paints)
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c} Dwaw the Stmﬁa‘%d Thevenir Circuil, meluding a load Resistor { 4 pu'um}[i ?\}h - 31{,.! _S‘L_j
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3. Sine Waves (10 pointx)
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8} Consider trace A in the plot above and give the following values (6 points).
{Do not furget the units. } - ,_L__ -—_ -
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peak-to-peak voltage: " :

phase shift: +Ti/ r:io Vo ¢= t-ST= Vo

offset voliage: ¢ Ve I3

b) Write down the mathematical expression for A in the form v(£} = Vi + A sin (ot + @),

{4 points}
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¢} Consider trace B in the plot sbove and give the following values (¢ points): 7 /.SEL

{Do not fDrget the units.)
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phase shift: ¢ vad vzd

offset voltage: 10 v = 3}41 jl‘;ﬁ“l{o /J‘ﬂf.

d) Write down the mathematical expression for B in the form v(1) = Vg + A sin (ot +¢).
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4. Inductance and Capacitance at very high and very low frequencies (20 points).
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Given that you know that inductors and capacitors can behave like short and open circuits
a1 very high and low frequencies, we want to redraw the above cireuit by replacing
components that Jook like open circuits by open circuils and companents that look like
short circuits by short circuits.
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a) Redraw this circuit a1 low frequencies {& potnts).
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b} At low frequencies, this circuit behaves most like (circle one) {2 points}
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@ultage divider ) an open circuit a short an op amp
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¢) Redraw this circuit at high frequencies (8 pointe). (. —» ——— (-
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d) At high frequencies, this circuit behaves most like {circle one) (2 points).

avoltage divider  (an open gircuit a shan an op Amp
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5. Instrumentation (20 poinis)
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a) List two ways to obtain the frequency of the signal using the osgilliscope (4 points)
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and Jalke muense (20K Hz)

b) When the function generator is connected 1o the scope you should notiof:.a discrepancy
between the reading on the display panel of the function generator, and the signal
dispiayed on the scope. What discrepancy do you see and which device is correct?
{2 points) Why? (6 points
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¢} Explain as simply as possible how to set up the function generator and scopeto Y0 S T ua
display the signal shown. {Use of Autoscale is NOT allowed). Give specific values e e
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