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EE322 Fall 2012 Lab 07: Fourier Worksheet
(use the Continuous-time Fourier Transform Tables/Properties)

1. Evaluate the CTFT of x(¢) in the figure to the right:
Hint: write the steps needed to transform the #7i(¢) signal
to this, and apply the Fourier transform properties at each x(1)
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2. Find the inverse CTFT (i.e., the time signal x(¢)) corresponding to: X(f)= jx f 18 e/t

16+4r’ f?
Hint: Start with a signal from the Fourier transform table that has a transform that looks like this, then
determine which properties have been applied to the transform.



Note: here is the relationship between a system’s impulse response and its frequency response:

h(t) = system’s impulse response

N

time domain: x(t) —> H —— y(t)=x(t)*h(t)

frequency domain: X(f) Y(f)=X(f)H(f)

H(f) = system’s frequency response

3. The frequency response (H(f)) of a system is equal to the Fourier transform of its impulse response
(h()). Determine the frequency response AND the impulse response to a system if the input is

given as x(¢) = e >'u(¢) and the output is given by y(¢) = 2e>*u(t—3). This is an example of how
the CTFT is commonly used to solve system problems. Work this problem in the following steps:

(a) Find the CTFT of the input, x(¢)= e >u(t) (this is X(f)).

(b) Find the CTFT of the output, y(¢) = 2¢>“u(t —3) (this is Y(f)).




(c) Now since y(¢)=x(t)*h(t), we can use the multiplication-convolution duality property which

says that Y(f)=X(f)H(f). This means that H(f) = % Find H(f). This is the system’s

frequency response.

(d) Find the inverse CTFT of H(f) to give A(¢), the system impulse response.



4. Evaluate the overall

system frequency
response (H(f)) and
the overall system
impulse response
(h(?)) of the system
shown to the right.
Simplify your
answer.
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5. The harmonic function X[k] (also called Fourier series coefficients) for a periodic signal x(¢) with a
fundamental period of 7= 0.1 sec are as follows:

X[0]=5
X121 = X[-2] = %
X[4]=X[-4] =3

All other X[k] =0
Write an expression for the associated time signal in terms of sinusoids.

6. Find the Fourier Series Harmonic function (X[4]) for the function:
x(t) =cos(2m100¢) + sin(27150¢) — 3cos(10007t) . First, determine the fundamental period and
fundamental frequency. Write your X[k] as a sum of impulses.




7. For the function shown in the figure to the right,: x(?)
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a. Determine the harmonic function X[k] for this function for the time interval from t=-1/2 to
t=1/2. Hint: Appendix A of the text may have a useful formula you could use:

I cos(bx)e” dx = aze—;bz[a cos (bx)+ bsin (bx)]

b. In MATLAB, create a 2x2 stem subplot of the magnitude and phase of the Harmonic function
for —10 <k <10. The phase should be in radians. Label your axes and include a grid. Turn in
your code and your plot with this worksheet.



