
Midterm: EE 113, Spring 2014 Name: _ 

Problem 1:
10pts GivenX(k) = {l, -1, 1, -l} find the 4 point IDFT of Y(k) = cos(Jdd2) X(k) 
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Midterm: EE 113, Spring 2014 Name: _ 

Problem 2:
10pts Find the 4 point DFT ofx[((n+2)mod 4)}, wherex(n) = {l, 0, 0.5, -2} 
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Midterm: EE 113, Spring 2014 Name: 

Problem 3: _ 1 ~ 8'
15pts 

Jr ) and yen) = u(n + 3) - u(n - 9) find the DTFT ofGiven x(n) = sin 3"(n - 3)( 

z(n)=x(n)y(n). you need not simplify the final answer. 

Z(VI\ " ~(iA\ Y(Vi\ 

.z(e"/~ - X(~'""~~ !(-e.",Wj0 

~ 
to'" 

~ ZIti J 
l'\': ,,,.. 

e. - ., <..:I.., 

2'/ ! I "' 0 
; \ ...' ff. (z.
 

:t (o! ) 13/,
'0210\ 0
 

!\I
 
~.2( \) - il. 

-Sih...~{l. \  >~.VLt V~'L 6L<. qrsq.$'....'. (&v ~ ~ 

c.. ( '? / ;; D 

l (lj \ - r~/,- OA ~V h~~l-
-. r 'r I
~ .. ;; ~/z. 
~' ( {, \ . 0 
2,(/1 

~ -OIL 
t(~ \ - - (V"2,.. 

6 of 14 



---------Midterm: EE 113, Spring 2014 Name: 

Problem 4:
 
20pts Consider a 50 Hz sinusoid x(t) =-sin(2rr· 50 . t) sampled at a 90 Hz sampling rate.
 

(a) Find the sampled sequence x(n) and its angular frequency wx , where -7r ~ Wx < 7r.4 pts 

4 pts (b) What is the period of the sampled sequence? Please show your work and explain 
your answer 

rc) If the signal is reconstructed by passing x(n) through an ideal LPF filter, what is the4 pts 
frequency in (Hz) of the resulting signal? 

(d) Let x18(n) = x(n), n = 0, 1, 2, ... 17. Its 18-point OFT is X18 (k), k = 0,1,2, ... 17. 
8 pts For what values of k, 0 ~ k < 17, is X18 (k) nonzero? Please provide an explanation. 
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Midterm: EE 113, Spring 2014 Name: _~ _ 

Problem 5:10pts 

Express the DFT of the 9-point sequence {x(O), x(l), ... , x(8)} in terms of the DFTs of 
the following 3-point sequences: 
{x(O), x(3), x(6)} ~ )( p 
{x(l), x(4), x(7)} .. Kl 
{x(2), x(5), x(8)} ----=- X 
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Midterm: EE 113, Spring 2014	 Name: _ 

10pts	 Problem 6: 1'n the fi ure below. Sketch the DTFT ofy(n) 
A sequence x(n) has the DT~T Sh(OWll)b 2 and ;he upsampling it by 3, Be sure to show obtained by first downsamphng x n y
 
your work and provide justifications for your answer
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