
Midterm 1 Solutions EECS 206 March 27, 2000

Average Score = 67.4 ,  Standard Deviation = 18.9,  High Score = 101.

Average Scores for each problem:

1 2 3 4 5 6 7 8 9 10 11 12 EC
4.7/5 3.9/5 4.9/7 3.8/7 3.3/8 3.7/7 4.5/7 2.5/7 6.3/7 6.4/8 10.4/14 12.3/18 0.5/1

Grade Ranges:   A = 100-84 (43 A's),  B =  83-66  (73 B's),  C =  65-46 (58 C's),  D = 45- (28 D's)









8. (7 points)  Which of the following describes a system that is linear time-invariant and causal?

(a)  y[n] = 13 x[n-1] + 13 x[n] + 13 x[n+1]     not causal

(b)  y[n] = 
3

x[n-1]+2x[n]       not linear

(c)  y[n]  =  3 x[2n]       not time-invariant, not causal

(d)  y[n]  =  4      not linear

(e)  none of the above correct answer

9. (7 points)  If the impulse response  h[n]  of a filter is shown below

n
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then the difference equation is

(a) y[n]  =  x[n-1] + x[n+2] + x[n+3]

(b) y[n]  =  x[n+1] + x[n-2] + x[n-3] correct

(c) y[n]  =  x[n-3] + x[n-2] + x[n-1]

(d) y[n]  =  x[n+1] + x[n+2] + x[n+3]

(e) None of the above

10. (7 points)  For a given linear time-invariant filter, we are told that
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The response to  x1[n+1] + x2[n]  is
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(e) None of the above





12. (18 points)   The continuous-time signal

x(t) = 
 

 3t, 0≤t≤5

0, else

is the input to the system shown below, which consists of a sampler that samples at  fs = 1/2
sample/sec, a discrete-time filter with coefficients  b0 = 2,  b1 = 1,  and a zero-order hold interpolator.

sampler zero-order
hold

filter
x(t) x[n] y[n] y(t)

Find and accurately plot the signal  y(t).  Make sure that the key points of your plot are labelled.

You must show your work.  You will be graded not only on the correctness of your answer, but also
on the correctness of your approach.  You will obtain partial credit for partially correct answers
and/or approaches.

Solution:

sampling rate  fs = 1/2,  which implies sampling interval  Ts = 2 sec

sampled signal:  x[n] = x(nTs) = x(2n)  =  6n,  0 ≤ 2n ≤ 5,  i.e.  0 ≤ n ≤ 2.

Therefore,

...,  x[0] = 0,  x[1] = 6,  x[2] = 12, x[3] = 0, ...

the filtered output

y[n] = 2x[n] + x[n-1]

...,  y[0] = 0,  y[1] = 12,  y[2] = 30, y[3] = 12,  y[4] = 0,  ...

the zero-order hold produces

y(t) = ∑
n

 
 y[n] p(t-nTs) ,   where  p(t) =  


 1, -Ts/2≤t≤Ts/2
0, else
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