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Question 1 (10 marks)

(a) [8 marks] The current ic(t) through the capacitor of capacitance 1
2F is shown in Figure 1

below. Determine the voltage across the capacitor. Also plot the voltage for −2 ≤ t ≤ 5.
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Figure 1: Current through the Capacitor.

Solution: Voltage across capacitor is given by

vc =
1

C

∫ t

−∞
ic(t)dt = 2

∫ t

−∞
ic(t)dt

vc =


0 t ≤ −1

2
∫ t

−1(−1)dt = −2(t+ 1) = −2t− 2 −1 < t ≤ 1

2
∫ 1

−1(−1)dt+ 2
∫ t

1
(2)dt = 4t− 8 1 < t ≤ 3

2
∫ 1

−1(−1)dt+ 2
∫ 3

1
(2)dt = 4 3 < t

The plot is given below:
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Figure 2: Voltage across the Capacitor.



(b) [1 mark] Draw the i− v characteristics of an ideal DC voltage source.

Solution: Line parallel to the current (i) axis on the i− v plot.

(c) [1 mark] Write an expression to relate the voltage and current for the capacitor.

Solution:

ic(t) = C
d vc(t)

dt
, or vc =

1

C

∫ t

−∞
ic(t)dt
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