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1. Resistive circuits (20 poinis)
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[n the circuit above, ¥1=5 volts. R1= 20000, k2= 10000, R3= 500, Rd= 10,0004

8} {10 paints) Find the amplitude of the voltage across R 1.
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b) (10 points) Find the curreni through R4,

Vau = Ty Ray = (hieudn)(9090)
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2. Thevenin circuits {20 points)
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a} Find the Thevenin Woltage (Woc) of the Circuit (8 puéflts] e
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3, Sine Waves {10 points)
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a) Cotisider trace A in the plot above and give the following values (6 points):
(Do not forget the units.)
frequency: Q¥ ¥ 7, T= 0.5mS $=225= A%

amplitade: amv ¥
rms value: {See rewt PQ\? e)

peak-to-peak voltage:

phase shift: ¢) rad

offaet voltage: gm\/

b) Write down the mathetnatical expression for 4 in the fonn vt} = Vg + A sin (ot + @).
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<) Consider trace B in the plot above and give the following values { points):

{Dx not forget the units.)

frequency: 3% W _ - 2K
amplitude: 1,.?“" ’ T= 0.33mS + s
rms value: S, |, - . .
peak-1o- peakvolta,ge (-EOM -f‘Aé/ ¢ = ‘(A,]-'f‘o At 3T
phase shift: — T Yl Ssee UF +TC jec. p
offset vohage: (’L Jol's = -1 (G’T"'fﬁ)

d) Wtite down the mathematical expression for B in the form w(t) = Ve + A sin (et + @),
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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 inductars and capacitors can behave like short and open circuits

at very high and low frequencies, we want 1o redraw the above circuit by replacing

components that look like open circuits by open circuits and companents that look ke

gshort ¢ircuits by short cirguits.

a) Redraw this circuit at low frequencies (8 points). (e L -
K ] gL : e
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b} At low frequencies, this circuit behaves most like (circle one) (2 poinis}

a voltage divider @ a short an op amp

¢) Redraw this circuit at high frequencies (& points).
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d) At high frequencies, this circuit behaves most like {circle one) {2 points).
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(2 voltage divider anopen circuit ' a short 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)

|) Vee TIME lovten o d-.sp'lm -(?r] o.,tﬁ Sy,

YU seale (204 per divisin) ks Find Hra pexid (o43)
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
The Stepe Snows ‘L!-c peak-bpak voliep 43 B0V and Hee
fuinc e qevevadr shiws 400mV/« The 'stpe 1S right . Tiu_ Kinchon
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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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