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Description

A 5F capacitor with an initial voltage of 5V is attached to a current source. The behavior of the current
source is given to you below.

% creates an array of length 56 that represents the
% current source as a function of tine.

| = zeros(1,71); % Current array, A
t = 0:length(l)-1; % Time array, s
for m= 1:1ength(l)
if m< 10
I(m =0
elseif m< 20
I(m = -5 +.5*m
elseif m< 25
I(m = -15+m
elseif m< 35
I(m = 10;
elseif m< 40
I(m = 115-3*m
elseif m< 45
I(m = 75-2*m
elseif m< 55
I(m = -15;
elseif m< 70
I(m = -70+m
el se
I(m =0
end
end
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Exercise

1. Caculate the voltage across the capacitor as afunction of time by using the sum command to approx-
imate the integral. See the section "Useful Information” for aid.

2. Calculate the power stored in the capacitor as a function of time.

3. Calculate the energy stored in the capacitor as a function of time.

4. Plot the capacitor's current, voltage, power, and energy as a function of time. Include titles and labels.

Questions

1. Approximate at what point in timethe energy is zero in the capacitor? At thistime, what isthe capacitor
doing? (discharging/charging).

Useful Information

Approximating I ntegration

V.= —
¢ =&

Integration is used with continuous functions. Since conputers cannot
handl e conti nuous functions that expand from-Inf to +Inf, conmputers can
only approximate integration over a finite period of tine. The
derivation of this approximtion is shown bel ow using the relationship
bet ween a capacitor's voltage and current.

[ 1. dt + V;

e Cisthecapacitor'svalue. Inthiscaseit is 5F.

» Viistheinitial voltage across the capacitor at t = 0.

Since the current source only has non-zero values fromt =0 tot = 70,
t he bounds of integration can be changed fromO to 70.

1 T
V.= — [ i.dt + V;
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(

Si nce conmputers can only handl e discrete signals and not continuous
signals. The integration becones a summation, and dt becomes the tine
step between every discrete sanple in the discrete signal array.

it
Y i At+V,

For this specific assignnent, since the tinme step is 1, the equation can
be sinplified.
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L]

The equation above cal cul ates the voltage across the capacitor at t =
70s. However, pPart 1 of the assignnment asks you to cal culate the voltage
across the capacitor as a function of time. To calculate the voltage at
at a specific point in tine, you only need to change the bounds of
sunmmat i on as shown bel ow assum ng that the [ower bound is t = Os.

1

A B
Vit =1T) {,,Z;,.m;

]

The rest of part 1 is up to you to figure out. Hint, use a for-Ioop.

Power

Power is the product of the voltage and current.
P=VI
Energy

The energy stored in a capacitor has the following relationship.
N Y
E = ;( Ve

Provided Code

% Cenerates the current array as a function of tine.

| = zeros(1,71); % Al | ocation of the current array, A
t = 0:length(l)-1; % Tine array, S
for m= 1:1ength(l)
if m< 10
I(m = 0;
elseif m< 20
(M = -5 +.5*m
elseif m< 25
(M = -15+m
elseif m< 35
I(m = 10;
elseif m< 40
(M = 115-3*m
elseif m< 45
(M = 75-2*m
elseif m< 55
I(m = -15;
elseif m< 70
I(m = -70+m
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el se

I(m = 0;
end
end

% Par aneters

Vi = 5; % I nitial voltage across the capacitor, V
C =5 % Val ue of the capacitor, F

V = zeros(1,71); % Al | ocates the voltage array, V

% Part 1)

% Cal cul ate voltage as a function of tine.
% NSERT CODE HERE

% Part 2)
% Cal cul ate power as a function of tine.
Power = 9% NSERT CODE HERE

% Part 3)
% Cal cul ate energy as a function of tine.
Energy = % NSERT CODE HERE

% Part 4)

% Pl ot the current, voltage, power, and energy as a function
% of time.

% 9% NSERT CODE HERE
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