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Title

Last Updated: 1/1/2016
Description

Thevoltage and current at the terminal s of acircuit, seeimagebelow, areOfor t - 0 and for t = 0, they are:

V = 200e~ # sin (500¢)

I=10e~ #sin(500¢)

1
¢ }
Black Box v
®
Exercise
1. Create an array to represent time. The time array should start at t = Os, have a time step of 0.0001s,
andend at t = 0.05s.

2. Use the created time array to calculate the voltage and current as a function of time. Assume that

= )

1Ml s

3. Calculate the power of the circuit using your calculated voltage and current.
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4. Plot the calculated power as a function of time. Be sure to include alabel for each axis, and atitle.

Questions

1. Looking at the generated plot, appoximate the value of power at t = 0.01 seconds.

Useful Information

To create an array in MATLAB that has a specific begining, step size, and end, use the colon operator to
createit. An exampleis shown below.

t = beg: step: end

MATLAB makes array operations easy. Y ou can easily multiply every element in an array by a constant.
An example is shown below using the array 't' created above.

500*t =+~ Every elenment int will be scaled by 500.

When an array isinside of aMATLAB function, i.e. sin, the output of the operation will be an array whoes
contents are composed of the function evaluated at every value of the original array. An exampleisshown
below using the array 't' created above.

If x = 500*t, x is an array. To evalute the function sin at every val ue
of X, the command woul d be.

y = sin(x)

y is an array conposed of the funciton sin evaluated at every val ue of
X.

When you have two arrays that you want to multiply together element wise,i.e. the first element of one
array multiplied by thefirst element of the second array and the second element of thefirst array multiplied
by the second element of the second array and so on, you can use the dot oporator to acomplish thisinstead
of using afor-loop. An exampleis shown below.

Let x and y be two arrays of thesamelength,they nust be the same | ength.

X
y

[1, 2, 3]
[4, 5 6]

If we want to multiply themelenment wise it would | ook |ike the
fol | owi ng.

z = x.*y4¥[1%4, 2*5, 3*6] = [4, 10, 18]

The eguation for power is

P=1IV
Provided Code
% 1)

% creation of the tine array.
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t_beg = 0; % beginning of the time array, s
t_step = 0.0001; %time step, s
t _end = 0.05; % end of the tine array, s
t = % | NSERT CODE HERE %time array, s
% 2)
tau = 1/100; % paraneter tau, s

V = 200*exp(-t/tau).*sin(500*t); %calcualtes the voltage of the
cirucit of durationt, V
I = % | NSERT CODE HERE % cal cualtes the current of the
cirucit

% of durationt, A

% 3)
P = % | NSERT CODE HERE; % Cal cul ate the power, w
% 4)
figure(l),clf; Yspecifies the figure to be used
plot(t, P); %l ots the power vs tine
title(' Power'); %yi ves the graph a title
yl abel (" W); % ables the y axis
xl abel ("s"); % abl es the x axis
Solution
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