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1. (10 %) Determine and sketch the convolution of the two signals in figure 1
x(1) . h(t)

1 1

Figure 1.

2. (20%) Consider three systems with the following input-output relationships
X z f neven
o0

System 1: y[n] = { nodd *

System 2: y[n] = x[n] +wx—3 —1] +WH—3 - 2],

System 3: y[n] = x[5n],
Suppose that these systems are connected in series. Find the input-output relationship for the overall

interconnected system. Is this system linear?

3. (15%) For the continuous-time periodic signal
i oom
x(t) =1+ NSmmM t)+ %mSmw t)

determine the fundamental frequency wg and the Fourier series coefficients ax such that

oo

x(t) = M G g0t

k=—co

4. (20%) A causal and stable LTI system $ has the frequency response
Joa 41 "

VA T w7

(a) (10%) Determine a differential equation relating the input x(#) and output y(7) of S

(b) (5%) Determine the impulse response A(f) of S.

(c) (5%) What is the output of S when the input is
x(t) = e tu(t) + 2te " u(t)

5. (20%) Consider a signal x[n] which is the product of two other signals; that is

x[n] = x¢[n]x, T&u where

. .3nn . N
sin(—4— m_:mlm..v
x.[n] = - and x,[n] = ——

(a) (10%) Determine and sketch the frequency response of x4 [n]
(b) (10%) Determine and sketch the frequency response of x[n]
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6. (15%) We have a disc rotating clockwise at a constant rate ay with a single radial line marked on the disc, as
shown in Figure 2. The flashing strobe acts as sampling system with frequency ;. What are the observed
rotating frequency and the rotating direction of the disc for three cases as below?

(a) (5%) o, =4a,.
7

®) (5%) @, =70,

(c) (5%) o, HWE
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Figure 2.



