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Important Notes: 
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• You must write your answer in the space provided on the exam paper itself. Only these answers will be 
graded. Circle your answers, or write them in the boxes provided. If more space is needed for scratch 
work, use the backs of previous pages. 
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PROBLEM Fall-14-Q.2.1: 
Consider the following MATLAB code:  

tt = -0.6:1/1e4:1.2;  
xx = real(abs(sqrt(3)+j)*exp(j*(6000*pi*tt - 1000*tt.^3 + 21*2*pi)));  
soundsc(xx,1e4);  

If you run this code you will hear some sound. 

(a) The variable xx represents a continuous-time signal x(t). Write a compact mathematical expression 
for this signal. 

 

 

 

 

 

 

 

 

(b) What is the highest instantaneous frequency (in Hz) that is being played from the signal and at what 
time in terms of tt?  

 

 

 

 

 

 

 

 

(c) Suppose the signal lasted beyond the time limit in the code. What would be the instantaneous 

frequency (in Hz) heard at tt = 1.7725 =  ?  
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PROBLEM Fall-14-Q.2.2: 

 

The spectrum of a real signal x(t) is shown as above. 

(a) Write the signal x(t) as sum of sinusoids in the standard form:                                                       .  

 

 

 

 

 

 

 

 

 

(b) Consider another signal  y(t) ,               aaaaaaaaaaaaaaa                      aaaaaaaaaa  aaaaaaaa where x(t) 
is given in (a). This signal can also be represented by a Fourier series: 

  

Write all non-zero Fourier coefficients of y(t) in the table below; make sure to include the correct 
harmonic numbers.  
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PROBLEM Fall-14-Q.2.3: 

A periodic signal x(t) with a period T0 = 20 is described over one period,    0 _ t < 20, by the equation: 

 

 

This signal can be represented by the Fourier series,                                , which is valid for                     . 

 
(a) Sketch the signal x(t)s over the time interval  �20 _ t _ 4. 

 

(b) Determine the DC coefficient of the Fourier Series, a0a.  

The area under the curve averged over one period is:  

 

 

 

 

 

(c) The Fourier coefficient of the 12th harmonic component of the signal x(t) above is denoted by       . 
Let                              and its Fourier series representation be given as                                  

 

Find the 12th harmonic coefficient,        ; express the result in relation with        . 
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PROBLEM Fall-14-Q.2.4: 

The waveforms of four real signals are plotted in the following panels on the left, marked (A), (B), (C), and 
(D). Their spectra are shown on the right among seven possible diagrams, indexed from 1 to 5. Find the 
corresponding spectrum for each of the signals on the left. State your reason below each answer box. (Note: 
The phase is not specified in the spectral plots and the line at  = 0 can have a phase value of .) 
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