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1. (15 points)

(a) Given the schematic below, find the equivalent resistance

2Ω

2Ω6Ω 3Ω

(b) Given the schematic below, find the equivalent capacitance

0.01µF 1nF 100pF
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2. (10 points) Given the circuit below

50V

5Ω 2Ω

1Ω

2Ω

(a) What is the current in this circuit? (make sure you mark its direction on the
circuit).

(b) Compute the power dissipated by each resistor then perform a power balance.
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3. (25 points) Given the schematic below and assuming the switch was in position B for a
long time.

+
−Vs

A
R

+
−

VR

I

C1

+

−

Vc

C2

C3

B

(a) Given R = 25kΩ, C1 = 5µF and C2 = C3 = 10µF what is the time constant τ of
the circuit.

(b) Describe and sketch what happens to Vc when the switch is turned to position A at
time t = 0. Write down the equation the describes that behavior.

t (sec)

Vc(t)

1τ 2τ 3τ 4τ 5τ0
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(Problem 3 continue)

(c) Describe and sketch what happens to Vc when the switch is turned back to position
B after it has been in position A for a long time and we reset the time to t = 0.
Write down the equation that describes that behavior.

t (sec)

Vc(t)

1τ 2τ 3τ 4τ 5τ0

(d) Given the situation in part (c) and assuming Vs = 1V, compute t10 and at t90

corresponding to 10% and 90% of Vs, respectively.
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4. (20 points) Given the circuit below (You must put the labels and directions on

the schematic.)

+
−Vs = 10V

R1 = 20Ω

R3 = 20ΩR2 = 20Ω

(a) Label, compute and indicate the direction or polarity of:

1. Is supplied by the voltage source.

2. V1 across the resistor R1.

3. I2 through the resistor R2 and the voltage V2 across it.

4. I3 through the resistor R3 and the voltage V3 across it.

(b) Compute the power balance of the circuit and show conservation of energy
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