MASSACHUSETTS INSTITUTE OF TECHNOLOGY
Department of Electrical Engineering and Computer Science

6.003: Signals and Systems—Spring 2003

Quiz 1
Thursday, March 13, 2003

Dlrectlons The exam consists of 5 problems on pages 2 to 17. Please make sure you have all
the pages. Tables of transforms and properties are supplied to you at the end of this
booklet. Enter all your work and your answers directly in the spaces provided
on the printed pages of this booklet. Please make sure your name is on all
sheets. DO IT NOW!. All sketches must be adequately labeled. Unless indicated
otherwise, answers must be derived or explained, not just simply written down.
This examination is closed book, but students may use one 8 1/2 x 11 sheet of
paper for reference. Calculators may not be used.
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O 1 10-11 36-112 Prof. Daniel Mario
O 2 11-12 36-112 Prof. Daniel Mario
O 3 12-1 36-112 Prof. D. Freeman Salil, Peter
O 4 1-2  36-112 Prof. D. Freeman Salil, Peter
O 5 10-11 36-114 Prof. W. Freeman Stephen
O 6 11-12 34-302 Prof. W. Freeman Stephen

P 7 12-1 34-304 Taka Siddhartan, Ariel
O 8 1-2  34-304 Taka Siddhartan, Ariel
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PROBLEM 1 (15%)

Consider the following three systems with a real input signal z(t), and a real output signal

y(t).
SYSTEM A:

y(8) = [=()]

where [« ] is defined as the smallest integer greater than or equal to a.

SYSTEM B:
1, if 7(t) < —1
y(t) = < z(t), if —1<z(t)<1
1, ifz(t) >1
SYSTEM C:

y(t) = [/0 x(’r)d’r] u(t)
where u(t) is the step function.

For the following three questions a detailed explanation is not necessary.

Part a. Which of the systems above are linear? ow | 9

Part b. Which of the systems above, are time invariant? p\ (A‘ "-1

AL B, C

Part c¢. Which of the systems above are causal?



ap
Spring 2003: Quiz I NAME: DA’V ) ORTS

- Work Page for Problem 1
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PROBLEM 2 (20%)

Consider the following four periodic CT signals.
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The following three questions refer to the Fourier series z(t) = 3.5 ___ aze/*Ft,

g Part a. What are the values of the Fourier series coefficients aq for each of the above four
( CT signals?
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7/7 Part b. Which of the four CT signal above has the following Fourier series coefficients a;? .

# if k is odd
A =
0 if k is even
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Part ¢. Determine the values of the Fourier series coefficients a_; and a; for the signal z5(t)

y above.
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PROBLEM 3 (20%)

Consider a stable DT system whose input-output relation is characterized by the following
difference equation:

soln) —vln — 1] = afn],

Part a. Find the unit sample reséqnse h[n] of the system. - ACrd =&0n]
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Part b. Find the output y,[n] of the system when the input z;[n] is

'y
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PROBLEM 4 (25%) {

Consider the following three CT signals. . -
g1(t) | g2(t)
4 + 4 +
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Pa(rt) a. Su/ppose Ya(t) = gi(t) * g;(t). What is the pair (4, ) with i # 7, such that
Y(1) =1/27?
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Part b. Which pair (¢, j) with ¢ # j of the above signals can be convolved to form y,(t) =
gi(t) * g;(t) below, and what are values of A, B, and C depicted in the plot ?

B
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Part ¢. Which one of the three above signals is the impulse response for the CT system
described by the following differential equation?

Z9(0) = ~22(t+0.5) + Da(t) - 2a(t - 05)

What is the value of D ?
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PROBLEM 5 (20%)

Consider a causal DT LTI system, S which produces the output y; [n] when the signal z;[n]
is applied as input as shown below:

. z1[n] wninl 1
i
~10 1 2 3 4 n “10121

Part a. Plot the output y,[n] of the system S when the input z,[n] is the following. Clearly
label the important numbers in the plot.
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Work Page for Problem 5
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15 Problem 5 continues on the following page.




Part b. Graph the unit sample response h[n] of the system S. Clearly label the important
numbers in the plot.

g re KRUSH‘/ < Mcv\b —-——O/ n <. O

é£W3 1y aw jnfunte series ok )\,\Qv\j‘s .

éﬁ"‘]: xq[‘,\j'h_'-. KKCV\‘\A' 4 )(G\CV\‘S_J ‘Xf\ Cy\t/' -

encS y @ |
LAER I RN
£ K L,Ltr}_l_,l _i _j_} _ . .

5\‘/, Lot e {frs* '
Fe ,?ol/\'(—g/f/

16



Spring 2003: Quiz I

Work Page

NAME:

17







