Introduction in Matlab – Exercises
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Exercise 1

Calculate the value of the sine function for the interval 0, 1, 2, …, 10.

Exercise 2

Calculate the value of the sine function for the interval 0, 1, 2, …, 10.

Exercise 3

Plot the results of example 2.1 as diagram.

Exercise 4

Plot the results of exercise 1 and 2 as diagram.

Exercise 5

Generate a “smooth and clear” (i.e. continuous) course of function of the technical AC (period length: 2.5)!

Label the axes with the correct physical measurements.

Exercise 6

A capacitor is charged by a resistor. The time constant of this process is τ = 100ms.

Calculate the time responds (qualitatively) of the current and voltage in a period of 5 intervals (5*τ) and plot both graphs in one figure.

Exercise 7

The capacitor is charged by a resistor, where R = 1000Ω, to 200V.

Calculate the time responds (qusantitatively) of the current and voltage where t_max = 0.8s and plot two corresponding sub-graphs with the correct physical measurements.

Exercise 8

Generate a sine-waveform with 440Hz (standard pitch: a) and an amplitude of √2 in an interval of 800ms (cf. Exercise 5).

Hint:

A Matlab tutorial which is suitable to do the exercises can be found under

http://www.cyclismo.org/tutorial/matlab/
Hints to exercise 8:

Using Matlab it is also possible to read and write wav files as well as to play these. Hence, you should prepare headsets.

Exercise 8

What can we see if we plot on the given function?

Add following line in the m file (exercise 8_1)

wavplay(y)

The plot command should be commented.

Add following lines in the m file (exercise 8_2)

wavplay(y,44100)

wavplay(y,22050)

wavplay(y,11025)

wavplay(y,8000)

Moreover, add following lines in the m file (exercise 8_3)

kton=0.4*kammerton_a;

wavwrite (kton,44100,'kton44_3');

wavwrite (kton,22050,'kton22_3');

wavwrite (kton,11025,'kton11_3');

wavwrite (kton,8000,'kton8_3');

wavwrite generates a wav file in specified format and save it by given name.

Finally, change the first line of your m file as follows (exercise 8_4) and rename ktonXX_3 by ktonXX_4.

t=0:1/44100:1;

In the end, we will see a frequency analysis of the tones which we generated. For this, the application Cool Edit 2000 is used.
Start the programme and open your generated wav files.
Mark a small section of the graph.
Doing the frequency analysis by Analyse → Frequency Analysis.

Compare the wav files of exercise 8_3 and 8_4.
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