EE3610 Signals and Systems Fall 2014

Homework #4
(Due by 17:30, November 20, 2014)

1. Evaluate the quantities for the following signal: (20%)
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2. Determine the Fourier transform or the inverse Fourier transform of the following signals:

2 . ( 27k . 1
1) x(t)="(=1)"sin| ===t |. (10% 2) X(jo)=———, a>0.(10%
0 X=X s ) 00w @ xtio)= s 0. a0
3. Consider the following system:
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The input-output relation of Subsystem A is given by

d;ztgt) B dzd(tt) —62(t)=x(t),

and the input-output relation of Subsystem B is given by

dy(t) _dz(t)
T + 6y(t) = at + bZ(t)

(1) Determine the frequency response and the impulse response of Subsystem A. (10%)
(2) Determine b such that the overall system is causal. Justify your answer. (10%)
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4. Consider an LTI system S with impulse response

h(t) = sin(4(t-1))
z(t-1)
Determine the output of S for each of the following inputs: (20%)
(1) x,(t)=cos(6t+7/2). (2) x (@)= Z:::O (1)k sin(3kt) .
_sin(4(t+1)) 3|n(2t)
©) Xs(t)——ﬂ(t_”_) : @ xO=—)".

5. Consider an LTI system whose response to the input
x(t) =[e"" +e*u(t)

y(t) =[2e" —2e"]u(t)

(1) Find the frequency response of this system. (5%)
(2) Determine the impulse response of this system. (10%)
(3) Find the differential equation relating the input and the output of this system. (5%)



