Here, the circuit has four capacitors.
We’re given the voltage across the two terminals as a function of time.

We assume that the 10 µF capacitor is fully discharged at t=0.

This means that v1(0) = 0V.

We want to find v1, v2, i1, and i2 as a function of time.

Start analysis with our given function, v(t).

We can relate the capacitor’s current and voltage.

Current is proportional to the rate of change of the voltage.

i1 flows through the 10 µF capacitor and is then divided among three parallel branches.

If we combine the four capacitors into a parallel capacitor, we can use the current-voltage relationship to find current.

The three capacitors on the right are in parallel because the voltage v2 is common to them.

To combine parallel capacitors, simply add their capacitances.

Replace the three capacitors with a 10 µF capacitor.

These two capacitors are in series. Series capacitors combine in the same manner as parallel resistors.

Divide their product by their sum to get their equivalent.

This gives a 5 µF equivalent capacitance.

We know the voltage across this capacitor and want to find the current through it.

i1 is proportional to Ceq * dv1/dt.

The capacitance is 5 µF.

We take the derivative of v(t). Move the constant, 10, out of the derivative expression.

Take the derivative of that expression. It evaluates to e^(-1000t) * -1000.

Simplify the expression.

We now have i1(t).

We can find the voltage through our 10 µF capacitor by using the current-voltage relationship.

Voltage is the reciprocal of capacitance * the integral of i1(t) + v0.

Evaluate this by first taking the reciprocal of capacitance. Substitute i1(t) into the expression and add v0, which is 0.

Take the constants outside the integral and divide by 10^-6. 

Multiply the expression by -1000/-1000 to make integration easy.
Take the definite integral.
[math calculations]

Note that v = v1 + v2. We can find v2 by subtracting v1 from v.

Simplify this expression

[math calculations]

We now only need to solve for i2.

Use the current-voltage relationship to relate i2 to v2.

Take the derivative of v2 and multiply by the capacitance.

[math calculations]

We have now solved for each variable of interest.
