Here, the current waveform passing through a capacitor is given in this figure.
Assume that the capacitor’s initial current is 0V.

We want to find the capacitor voltage as a function of time t from 0 to ten µs.

The current in the waveform is an integral function.

We’ll express the current as a function of time t.

Between t = 0 and 2, current is always 30 mA = .03 A.

From 2 to 6 µs, the current is 0.01 A.

Between t = 6 and 8, the current is 0 A.

And from 8 to 10 µs, current is 20 mA = 0.02 A.

The voltage at time t is the reciprocal of the capacitance * the integral of current from t0 to t + the initial voltage.

We’ll find v(t) based on this function.

We’ll start with the interval between 0 and 2 µs.

Voltage will be 1/capacitance. Convert our capacitance to standard units.

Our integral goes  from t = 0 to current time t.

The current is 0.03 A. The initial voltage is given to us as 0 V.

Evaluate this. Note that the integral of a constant is simply the constant * its limits.

So v(t) is as shown above.

Since the capacitor voltage can’t change instantaneously, find v(2 µs).

This becomes 6 mV.

Now find v(t) for the next time interval.

Take the reciprocal of capacitance.

We integrate from 2 µs to t.

The current is 0.01 A.

Our initial condition is v(2 µs).

The reciprocal of the capacitance is 10^5.

The integral becomes 0.01 * (t-2 µs).

We found our initial condition earlier.

Evaluate this expression.

[math calculations].

Now substitute 6 µs into this equation to find v(6 µs).

For the next time integral, the current is 0.

Whenever the current is 0, voltage will be the value of the initial condition.

So v(t) between 6 and 8 µs is always 0.01 V.

Now find v(t) for the final interval.

First take the capacitance’s reciprocal.

We integrate from t = 8 µs to t. Be sure to convert to standard units.

Our current is 0.02 A, and v0 is 0.01 V.

Remember that capacitor voltage cannot change instantaneously.

Evaluate this expression.

[math calculations]

Now we’ll summarize the final answer to this problem. Given the current through a capacitor, the capacitance, and the current-voltage relationship, we can find voltage as a function of t.
