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1. Consider the following two memoryless systems with input #(¢) and output
I y(t), related by
Systeml: y(#) = cos(u(t))
‘ System2: y(t) = (cos(308))u(t)
(10%) (a) Which system is linear?
|(10%) (b) Is the System] time invariant?

 Justify your answers in details.

2. Consider the following negative feedback system

x[n] en] ¥4 yln]
X}>ék—+ z >

— A

1 (10%) (a) Derive the difference equation of this system.
1 (10%) (b) Derive the impulse response of this system.

' Show your derivation in details.




'3. Determine the Fourier transform of the following functions

e¥, fort=0
0, fort<O
{1, for ]t]ﬁ'a

0, for ltl> a

1l

(10%) (2) x(1)

{(10%) (&) x(1) =

i Show your derivation in details

4. Let X (w) and Y (w) denote the Fourier transform of x(#) and y(¢), respectively.
: Prove in details that:

o 2 1 ¢= 2

(10%) (a x(O) dt=—1 [ X(w)| dw

(10%) @ [ @l de=—— X0

(10%) (b) x(¢) * p(¢) = X (w)Y (w), where * represents the convolution operation.

!5, Consider a system with transfer function

3s7-2

H(s)=

. S +35+2
(10%) (a) Is the system boundary-input boundary-output (BIBO) stable?
(10%) (b) Compute the step response of this system.

: Justify your answers in details.




