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1. 25 pts. Consider the discrete-time signal r \ '2.11: 
Ct.>o = -

&>2.. 

( 
121r ) x[n] = 5 cos 62n . 

(a) 13 pts. Is x[n] periodic? If you say no, then explain why not. If you say yes , then find 
the fundamental period. 
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(b) 12 pts. Circle the graph that shows one period of x[n] : 
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2. 25 pts. A continuous-t ime signal x(t) is given by 

x(t ) = 4 cos ( lOOt + 2
5
1r) + 12 cos ( lOOt + 5

9
1r) . 

Use phasor addition to express x(t) in the form 

x(t) = Acos ( lOOt + <f>) . 
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More Workspace for Problem 2 ... 
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3. 25 pts. A discrete-time LTI system H has impulse response h[n] given by 

1 2 1 
h[n] = f5[n] - 3o[n - 1] + 3o[n - 2]. 

The system input is given by 

x[n] = 3o[n + 1] + 6o[n - 1]. 

Find the system output y[n] . 
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4. 25 pts. A discrete-t ime LTI system H has impulse response h[n] given by 

(
l) n { (lf' . 0 ~n ~3, h[n] = -
4 

( u[n] - u[n - 4]) = · 
0
4

1 

' 

otherwise. 

The system input is given by 

x[n] = (i}i u[n + l] . 

Find the system output y[n]. 

Hint: here are t he steps for performing convolution: 

00 

1. write y[n] = x [n] * h[n] = L x [k]h[n - k]. 
k =-oo 

2. Use the definition of x [n] given above to draw the graph of x[k]. 

'.j C~)~ ~L,.):it, ~f..,) 

-== 1:..-?([~1 hr~- ~1 
3. Use the definition of h[n] given above to draw the graph of h[k]. 

4. Slide the graph of h[k] to the right by - n to get the graph of h[k - (- n )] = h[n + k]. 

5. Flip the graph of h[n + k] with respect to k to get the graph of h[-k - (-n)] = h[n - k]. 

6. For the n's in each region, multiply the graph of x [k] wit h the graph of h[n - k] and add up 
the product graph to get y[n]. 
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More Workspace for Problem 4 .. . 
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OT!-/-£"/?_ WLl Y ,, .. 
More Workspace for Problem 4 . . . 

'X[1c-') t. 
c~) 

_\fuii > ~ 
'tt( k- l-~J :: X'[w'J-t-\Cl 

? ~)t'\tk:.. 

\hnr 1 ,, t 
- \-"1 

All ~j~t-~er; 

'j C"'-) :: 

etts-~1.) V) ;-\<.O ! V)< -/ 
~ 

j [IA)-=- L- D :::::- 0 
\{':; - l!P 

OJ Vt< - \ 

2U:)~- il~)~ -\<Vl<2. -
~ ll,.:JV\ B, :z.e ) Vl-,, 2 

7 


