Practice Problems for Final Exam Fall 1998.
1. Consider acontinuous-time signal x wherefor al t J Reals,

1 0<t<O05
x(t) = e
0 otherwise

Define Samplert: ContSgnals — Discdgnals in the usual way to be a sampler with sampling
interval T, where if y = Samplerr (), then for al integers n, y(n) = x(nT). Define
IdealDiscToCont : Discdgnals - ContSgnalsto be an ideal reconstruction system.

a) Isx(t) periodic? If so, what is the period?

b) Supposethat T=1. Findy = Samplert(X).

¢) Find an upper bound for T (in seconds) such that x = Ideal DiscToCont ( Sampler+(x)), or
argue that no value of T makes this assertion true.

2. Condgider an LTI discrete-time system Filter with impulse response
h(n)=2¢(n)-2¢(n-1)
where Jdisthe Kronecker delta function.

a) Sketch h(n).
b) Consider the discrete-time signal x given by x(n) =1 0 n O Ints. Find y = Filter(x).
¢) Givean expression for H(w) that isvalid for dl w, where H = DTFT(h).

3. Consider acontinuous-time system D : ContSgnals — ContSgnalswhereif y = D(x) then
Ot0Reals
y(t) = x(t - 1).
a) IsD linear? Justify your answer.
b) IsD time-invariant? Justify your answer.

4. Consider acontinuous-time system TimeScale : ContSgnals - ContSgnals where if
y = TimeScale(x) then 0 t [J Reals
y(t) = x(20).
a) IsTimeScalelinear? Justify your answer.
b) IsTimeScaletime-invariant? Justify your answer.
5. Suppose that the frequency response of adiscrete-time LTI system Filter is given by
H(a) =|sin(c)|
where w has units of radians/sample. Suppose the input is the discrete-time signal x given by
x(N) =1 0n0dlInts. Giveasimple expression for y = Filter(X).

6. Consider acontinuous-time periodic signal x with fundamental frequency wo=1
radian/second. Recall that the Fourier seriesin general iswritten as

X(t) = A, + Z A, cos(kagt +,)

Suppose that for this particular example,
_ {1 k=01, or2

0 otherwise

a) Recal that the Fourier series can be written in terms of complex exponentids as follows:



b)

xt=7%y X, et

k=—c0

Find the coefficients X for al k I Ints.
Consider acontinuous-time LTI system Filter : ContSgnals — ContSgnalswith
frequency response

H(a) = cos(7r / 2)
Find y = Filter(x). I.e., give asimple expression for y(t) that isvalid for al t U Reals.
For y calculated in (b), find the fundamental frequency in radians per second. |.e., find the
largest &, >0 suchthat Ot 0 Realsand O k O Ints,

y(t) = y(t +k2/ ;).



