Here, the current through the 15 mH inductor is given as a function.
The initial condition for i1 is i0 = 0 A.

So there is no energy initially stored in the 30 mH inductor.

We want to find v(t), i1(t), i2(t), and v2(t) for t > 0.

We know the current through the 15 mH inductor and that the voltage of the inductor is proportional to the rate of change of the current.

So write out the relationship: V = L*di/dt.

Substitute L into the equation. Then take the derivative of e^(-1000t). This is -1000 * e^(-1000)t.

Simplify.

[see math calculations]

So we have just found one of our unknowns, v(t).

We also want the currents i1 and i2.

We’ll begin with i1 by labeling the voltage across it is v1.

We know the current-voltage relationship for an inductor: i is 1/L times the integral of v from time 0 to t, added to the initial current.

If we can find the voltage across the 30 mH inductor, we can find the current through it.

If we combine the three inductors to one equivalent inductor, we can find the voltage across v1 because we already know the current entering the network.

Combine the series-connected 20 and 10 mH inductors by adding their inductances.

This produces a 30 mH inductor.

The two 30 mH inductors are in parallel.

These combine in the same manner as equivalent resistors.

Divide their product by their sum to get Leq = 15 mH.

Now that we have Leq, find v1.

v1 will be Leq * di/dt. We found di/dt earlier. Substitute the two values into the equation and simplify.

[math calculations]

Now substitute Equation (1) into our equation for i1.

Take the reciprocal of L1. The integrate Equation (1) from 0 to t, and add the initial condition, 0 A.

Move -15 in front of the integral. To make integration easier, multiply by -1000 / -1000.

The coefficients become 0.5, and the integral becomes e^(-1000t) from 0 to t.

When evaluated, the expression for i1 is as shown above.

Now that we have i1, we can find i2.

KCL says that i = i1 + i2, so i2 = i – i1.

Substitute for i and i1 and then subtract. Simplify

[math calculations]

Now all we need to find is v2(t).

v2 will be inductance * di2/dt.

Substitute for inductance, and dake the derivative of di2/dt.

Be sure to convert to standard units.

The derivative becomes 0.5 * -1000 * e^(-1000t). The derivative of 0.5 is 0.

Simplify. V2 becomes -5e^(-1000t).

So we have completely solved the problem.

