CAPACITOR TRANSIENT RESPONSE
Because capacitors store energy in the form of an electric field, they tend to act
like small secondary-cell batteries, being able to store and release electrical
energy. A fully discharged capacitor maintains zero volts across its terminals, and
a charged capacitor maintains a steady quantity of voltage across its terminals,
just like a battery. When capacitors are placed in a circuit with other sources of
voltage, they will absorb energy from those sources, just as a secondary-cell
battery will become charged as a result of being connected to a generator.
A fully discharged capacitor, having a terminal voltage of zero, will initially act as
a short-circuit when attached to a source of voltage, drawing maximum current
as it begins to build a charge. Over time, the capacitor's terminal voltage rises to
meet the applied voltage from the source, and the current through the capacitor
decreases correspondingly. Once the capacitor has reached the full voltage of the
source, it will stop drawing current from it, and behave essentially as an opencircuit.

When the switch is first closed, the voltage across the capacitor (which we were
told was fully discharged) is zero volts; thus, it first behaves as though it were
a short-circuit. Over time, the capacitor voltage will rise to equal battery voltage,
ending in a condition where the capacitor behaves as an open-circuit. Current
through the circuit is determined by the difference in voltage between the battery
and the capacitor, divided by the resistance of 10 kΩ. As the capacitor voltage
approaches the battery voltage, the current approaches zero.
Once the capacitor voltage has reached 15 volts, the current will be exactly zero.
Let's see how this works using real values:

The capacitor voltage's approach to 15 volts and the current's approach to zero

over time is what a mathematician would call asymptotic: that is, they both
approach their final values, getting closer and closer over time, but never exactly
reaches their destinations. For all practical purposes, though, we can say that the
capacitor voltage will eventually reach 15 volts and that the current will
eventually equal zero.
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