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1. 25 pts. A periodic discrete-time sinusoidal signal x[n] is given by x[n] = cos (w0n). 

The figure below shows a graph of exactly one period: 
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Notice that the graph starts at n = 0 and ends at n = 40. This is exactly one period. Find 
the frequency wo. 

Hint: according to the formula sheet, if a discrete-time sinusoidal signal x[n] is periodic, then 
Wo m h d N . 
2

7r = N w ere m an are mtegers. 

Find m and N from the graph and then solve for w0 • 
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2. 25 pts. A continuous-time signal x(t) is given by 

x(t) = 4cos -t + - + 2cos -t + -( 7r 21r) (7r 31r) 
7 3 7 4 . 

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

X ( t) = A cos ( ~t + cp) . 

th k. ~.,. -tv r 4 cvs L 1 i -+ "2-{) ; 

ph tSM" h,r 2c()s C ~tr- ¥-J ; 
. 2. 7C-/ x,-::: 4eJ 3 

X
2 

.= 2 eJ' ;,1C/4-

p hf£ 511r -Por ~ {f) : )( ::; K, + X-2.. 

4e , 2 'ft./.3 ""J , 3 Tf / + = j + l.e J 

14c --i..rt '4 . 2-~) + I '2. c.os 3 ~4 -t- j .2 'Si"' 3 ¾) 
:: \..: 0$ 3 +- J 5,... _; l. 

:: l-zt j2r.r) +L-rr ~ Jfi) 
-=- (-2-v-z:) -r J L~ e + fi) 
-= -3.41421 +J4-#@7832-

- \ 
f\:: \ '>l \ = "l-~[--3.-4-1-'2 4---, )2 + C +.ea78 32) 2 = ,/ 3 r. 4r4e, 1 .: 5,.954-3 9 

SiLllt'<2- r/J is T f\ -Hie 2 nJ/ C( v.vJrr1111: 0 < r~ +~" 11 

w ii t j ,'ve ~e w fd,?1 ~IIIRJ ft?, a Tq?J IN ,'I I 

'j i've ~e cw1(e 4). Th@" I-= 0-t 'fC. 

=> (3:::. tf/.+,,nl 4 P> 
7·833) = - o~ 96 6 Is; LL 

l-~,4/t2l T 

'==? <p-=. 8+1c. -=- 2. \ B l4f 
)( =- 5",_9,4;9 e.J '2, lBl'{ .. 4 

-~ ~=~===-----~ 



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 1 
h[n] = 2o[n + 1] + 2o[n - l]. 

The system input is given by 

x[n] = 28[n] - 4o[n - 1] + 6o[n - 2]. 

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

h[n] = (~) n u[n]. 

The system input is given by 

x[n] = (1) n u[n - l]. 

Find the system output y[n]. 

NOTE: u[n] "turns on" at n = 0. So u[n - 1] "turns on" at n = l. This means that the 
graph of x[n] starts at n = 1, not at n = 0 ! 

Hint: you should follow these steps: 
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1. write y[n] = x[n] * h[n] = L x[k]h[n - k]. 
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2. Use the definition of x[n] given above to draw the graph of x[k]. 

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] with the graph of h[n - k] and add up 
the product graph to get y[n]. • ~ K_' <IC _ 
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