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Question 1 (10 marks)

In the following circuit, the switch is closed at ¢ = 0. Determine the currents i(t) and i,(t) for all
times. Also plot the currents for —7 <t < 67 (where 7 denotes the time constant of the circuit).
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Solution:
At t=0": At t=0":
- Inductor is short-circuit - Switch is closed, implies that the source is removed
-i,(07)=0A -i(07) =i(07) = 2 A; inductor acts as a current source of 2 A
-i(07)=0=24 -ip(0T) =—3x2=2/3 A
At t = oo Time constant 7:
- No source - Resistance across inductor, Req = 6[|3 =2Q
- ip(00) =i(00) =0 A -T=L/Req=1s

Solution Formulation:

() 2 t<0
2 =
2et t>0

io(t):{o t<0
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