Test 3
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The circuit is in a steady state for t < 0. The switch is opened at t = 0.
i)
Represent the circuit in the s domain for 
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ii)
Determine I(s), VL1(s) and VL2(s);
iii)
Determine i(t), vL1(t) and vL2(t) and deduce their values at 
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Solution: i) The circuit in the s domain for 
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 is as shown. 
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= 6A; hence, the initial value of current in the first inductor is represented in the s domain by the impulse source 12 Vs.
ii) 
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Note that in accordance with KVL: 
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iii) 
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Note that in accordance with KVL at 
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The interpretation is that at 
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, the current is 6A in one inductor and zero in the other inductor. Opening the switch forces the current in the two inductors to become equal instantaneously. Hence a voltage impulse must reduce the flux linkage in one inductor and increase it in the other inductor. Flux linkage is conserved upon switching because it is just being transferred from one inductor to the other between 
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 is 6(2 = 12 Vs; flux linkage at 
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is 12 Vs in two inductors, or 6 Vs in each inductor. Hence, the voltage impulse must be 6 Vs as found above. 
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3 A, also as found above.
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