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A discrete-time signal x[n] is shown in Fig. 1. Sketch and label

11
carefully each of the following signal: e l _! 1
() x[3n+ 4] (b) x[(n —1)?] l

Determine the value of P, and E, for each of the following signals:
(@) x,(t) = eTIB+T/0) (b) x,(t) = sin(t)

© xsil= () e (@ xn=sin(in)

Figure 1

Suppose that

1, 0<t<1
x(t) = {0, elsewhere

and h(t) = x(t/a), where 0 < a < 1.
(a) Determine and sketch y(t) = x(t) * h(t).

(b) if dJ;—(:) contains only two discontinuities, what is the value of «?

Compute the convolution of the following pairs of signal:
x[n] = a™u[n],

@ hin = grafu], § % F

x(t) = e *tu(t), }

(b) h(t) = e Ptu(t),

*p

Draw block diagram representations for causal LTI system described by the following equations:
@ y[n]l=3y[n—2]+4y[n—1]+5x[n]

(b) 22 =5x(t) +3y(t)

A continuous-time periodic signal x(t) is real valued and has a fundamental period T = 6. The
nonzero-Fourier series coefficients for x(t) are

a,=a’,=2, a, =a’, =-3j.
Express x(t) in the form

x(t) = Ay cos(wit + ¢py).
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7. Using the fundamental frequency w, = m to calculate the Fourier series coefficients a; of the
continuous-time periodic signal x(t):

2, 0<t<1
x(t)_{—z 1<t<?2

)

8. Consider a continuous-time LTI system whose frequency response is
H(jw) = [7 h(t)e /tdt = 2222

if input x(t) is periodic with period T=8

1, 0<t<4
ﬂﬂ_tﬂ,4£t<8

find the output y(t) of this system

9. Suppose we are given the following information about a signal x(t):
(1) x(t) isreal and odd.
(2) x(t) is periodic with period T=3 and has Fourier coefficients a.
(3) ap =0 for |k| > 1.

@) 3, x@de = 1.
Specify two different signals that satisfy these conditions.

10. Suppose we are given the following information about a signal x[n]:
(1) x[n] is a real and even signal.

(2) x[n] has period N=10 and Fourier coefficients a.
(3) a;1 = 5.

(4) = Za-olx[n]|? = 50

Show that x[n] = Acos(Bn + C), and specify numerical values for the constants A, B, and C.



