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1. Consider a continuous-time ideal lowpass filter S whose frequency response is
. 1, |lw|] <100
H(jw) = {o, lw| > 100
When the input to this filter is a signal x(t) with fundamental period T = 4m/3 and Fourier

series coefficients a, it is found that

x(t) > y(t) = x(t)

For what values of k is it guaranteed that a,=07?

2. Use the Fourier transform analysis equation to calculate the Fourier transforms of :
(a) e 2(t=Dy(t-1)
(b) 6t +1)—-6(t—1)
And use the Fourier transform synthesis equation to determine the inverse Fourier transforms of:
(c) X,(jw) =n6(w — 21) — 18 (w + 27)

2, 05w
(d) X,(jw) ={-2,-2<w<0
0, |w|>2

3. Use the sinc function to describe the following signal:
x(t) = cos(mt)

4. (a) Determine the Fourier transform of the following signal:

x(0) = 12

(b) Use Parseval’s relation and the result of the previous part to determine the numerical value of

*t®  sint
A= t?(—)4dt
f_w )

5. Consider a causal LTI system with frequency response

H(jw) = jw + 4
For a particular input x(t) this system is observed to produce the output
y(@) = e u(t) — e *u(0)

Determine x(t).



6. Determine the Fourier transform for —m < w < 7 in the case of each of the following periodic
signals:

@ cos(gn + %)

(b) 5+ sin(gn + E)

7. The following four facts are given about a real signal x[n] with Fourier transform X(ef‘”):
1. x[n] =0 for n>0
2. x[0]>0
3. Im{ X(e/*)}=sin2w — sin3w.

1 pm P
4, gf_n|X(ef“’)|2dw =5
Determine x[n].
8. Determine the Nyquist rate corresponding to each of the following signals:
1. x(t) = cos(2mt) + sin(3mt)

2 X(t) _ (sin(3jt7t7tt/2))2



