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HOMEWORK #10 solution

Ex:

a)

b)
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Find an expression for i (¢) for r = 0. Note: Assume the initial current in the L is

created by circuitry not shown in the diagram.
Find the energy stored in the inductor at time ¢ = 10 ms.

SoL'N: a) The following general form of solution applies to any RL circuit with a

single inductor:

The Thevenin resistance, RTy, is for the circuit after ¢t = O (with the L

removed) as seen from the terminals where the L is connected. In the
present case, we have Rty = 300 kQ.

L/Ryy, =1 uH/300 kQ = 3.33 ps

The value of i7(#=0) is given in the problem as 12 A, (created by circuitry

not shown).

As time approaches infinity, the L current will converge to its final value,
and the voltage across the L will cease to change. Thus, dif/dt = 0 and

vp =0, meaning the L will act like a wire. It follows that the current

through the L will equal the current through the R, which will equal
4 V/300 k€ = 13.3 uA.

i (t =) =133 uA
Substituting values, we have the following result:
ir(t=z0)=133 puA+[12-13.3 MA]e—t/3.33ps
=133 A -1.3 uAe™"/333ps



b) The energy in an inductor is given by the following formula:

1
wL=EL£

We use the solution to (a) to evaluate iy (7) at = 10 ms.
i (t=10ms) =133 uA V=13 pA- e 10m/3:33p5 _13 3 47

NOTE: 10 ms is 3 billion time constants, (where the time constant is

T = 3.33 ps), after time zero. By that time, the inductor current
is extremely close to its final value. That is to say

¢-3,000,000,000 j5 extremely close to zero.

Using the current at # = 10 ms, we evaluate the energy on the inductor.

wL=%h&L033wM2=8&9ﬂ



