
Q1 Spectrum via MATLAB 

a. You may recall that the Fourier transform of 1 t a     is given by  2 sinc 2a fa . 

Hence,  1 1 2sinc 2t f    . 

Note that    1 0 2g t t    is simply 1 1t     time-shifted by 1. As we have discussed in 

class, time shifting does not change the magnitude of the spectrum. Hence,  G f  is the 

same as the magnitude of the Fourier transform of 1 1t    . Therefore, 

   2 sinc 2G f f . 

In the Figure (i) below, the theoretical expression above is plotted using the “x” marks on 

top of the provided plot from specrect.m. The marks match the theoretical plot. 

  
(i) (ii) 

 

b. See Figure (ii) above. 

 

c.  

       

 
 

1 22 2

0

1 2

0

1

1

1

1 22

j f tj ft t j ft

j f t

t

S

j f

f s t e dt e u t e dt e dt

e
j f

 





  
   

 


 



  

 
 

  
 

 S f  is plotted in part (c) using the “x” marks on top of the plots from plotspec.m. 

They are virtually identical. 

 

d. With variable “a” in the m-file set to 1, we have same result. 
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Q2 Cosine Pulses
Wednesday, July 18, 2012
3:43 PM
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Q3 Parseval's Theorem and Energy Calculation
Wednesday, July 18, 2012
9:32 PM
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Q4 Linear System
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Q5 Time Delay
Wednesday, July 18, 2012
5:17 PM
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Q6 Tone Modulation
Thursday, July 14, 2011
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Q7 Square MODEM
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2:22 PM
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Q8 Cube Modulator
Thursday, July 14, 2011
2:11 PM
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Q9 Powered Cosine 
Modulator
Sunday, July 03, 2011
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