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Question 1 (10 marks)

Assuming that the switch in the circuit given below has been in position A for a long time and is
moved to position B at t = 0. Find vo(t) at t ≥ 0

Solution:
When the switch has been at position A for a long time, the circuit reaches steady state. The voltage across the
capacitor should be the same as the voltage across the 40kΩ resistor which is:

vo(0
−) = 40

40+20 (12V) = 8V

vo(0
−) = vo(0

+) = 8V

When the switch has been at position B for a long time, the circuit reaches steady state again. Now, the voltage
across the capacitor should be the same as the voltage across the 20kΩ resistor in parallel with the capacitor which
is:

vo(∞) = 20
20+20 (12V) = 6V

To find an expression for vo(t) we need k1, k2 and τ which we can find in the following way:

k1 = vo(∞) = 6V

k2 = vo(0
+)− vo(∞) = 8− 6 = 2V

Find Req across the capacitor terminals by shorting the voltage source. You will be left with the two 20kΩ
resistors in parallel.

Req = 20||20 = 10kΩ

τ = ReqC = 10k ∗ 2m = 20s



Putting it all together:

vo(t) = k1 + k2e
−t/τ

vo(t) = 6 + 2e−t/20V
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