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Question 1 (10 marks)

In a first-order circuit given below, the switch that has been opened for a long time is closed at
t=0.
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(a) [2 marks] Determine the current i(¢) at t =0~ and ¢t = 0%,
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Solution:
i(07)=i(0t) =154

(b) [2 marks] Write down the differential equation, in terms of i(t), describing the circuit after
the switch is operated, that is, for ¢ > 0.

Solution: , o
§(4Z‘+3.5%) +i=3
3.5% + 2t = %
(¢) [2 marks] Determine i(¢) at t = oco.
Solution: 9
i(00) = = A

(d) [4 marks] Determine i(t) for all values of ¢ and plot (and label) it.

Solution: For ¢t > 0:
T =(3.5)/Req = 3.5/7=0.5

i(t) = Ki + Kpe ™
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