Physics 310 — Midterm Exam OLD/ Practice Name:
Show all of your work. Include units where appropriate.

1. In the circuit shown below, the current through the 2-Q resistor is 0.667 A to the
right. (20 pts.)

1Q 20

0V = 50 30

4Q

(a) Calculate the current through the 4-Q resistor.

(b) Calculate the size of the voltage across the 5-Q resistor.



2. The switch in the circuit below is closed at time t=0. (20 pts.)

switch

+6V — ___ 1w
2 MQ

- AAN——

(a) Carefully sketch the voltage across the resistor vs. time. Be sure to label the axes
and the scales on the graph. Also, show any calculations you make.

(b) How long after the switch closes is the voltage across the capacitor 1 Volt?
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3. The voltages given in the circuit below are rms values. (20 pts.)

110 VAC 26 3 VAC "

60 Hz

1 KQ

(a) Carefully sketch the voltage across the resistor (as a function of time) for the
circuit above. Be sure to label the maximum and minimum values of the voltage.
Also, show any calculations.

(b) What is the peak current through the resistor for the circuit above?

(c) What value (in pF) would you choose for a filter capacitor to assure that the
voltage across the resistor never drops below 6 V? Also, clearly draw in the
capacitor where you would place it in the circuit above.
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4. The function generator in the circuit below is adjusted to produce a 10 V rms sine
wave with a frequency of 1 kHz. (20 pts.)

001 pF

S sk

(a) Find the rms current and its phase angle relative to the input signal from the
function generator (assume this has zero phase).

(b) If the circuit is used as a filter and the output voltage is measured across the
resistor, what is the gain?
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5. In the circuit below, the transistor has a large current gain (p). (20 pts.)

+10V

(o]

20kQ R, = 500Q

20 kQ § 1kO

(a) What is the approximate current through the resistor R;?

(b) Would the current change if the value of R; was changed to 2 kQ2? Explain.
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Equation & Units: [units in square brackets]

AV =-R jv=1A.Q P=IV [1 W=1 AV]
I 1 1
R&=R+R,+... —=—t—+..
R, R R,
YC, =Y C+1/C+C +... C,=C+C+Cy+...
AV, =-Q/C Jv =1CIF_ T, =RC[1s=1Q-F]
=—L@i/dt JV=1H -Ass_ T, =L/R[l s=1 HQJ
IX| =1/ oC =124C Z.=—jlaC=-jl24C[Q=1Hz-F] j=+-1
IX,| = wL =27/L Z, = joL = j24L[Q=Hz-H] o=27f
V= J( rcal) +( 1magm.ary)2 ¢ tan ( 1mag1na1y real) v :Vej‘/ﬁ\/
'&ng @BEJQA*%, A/B: @/BEJ@A_%, IN/ZZZ
Imaginary 1% Imag inary
Vimaginary ZL
Real Zs Real
Vrcal
Zc
N, V4 N ’
Y =— P zps = z[_v]
v, Np ’ z, N,
AV
C~ [F=A/(V-H)] r=— v=d2.7,,
AV f Voc
I =I1.—-1, I.=f, V.=V,-06V
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