EEE235F C| ass T%t 1. (10 marks) Use time-domain convolution to find the invétserier transform of
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where X (w) has inverse transform (from tables)

x1(t) = e u(r).

Information o . L . ,
Multiplication in the frequency domain corresponds to adation in the time domain, so
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e You have 45 minutes.

e There is an information sheet attached to the end of thistiugsaper.




2. (10 marks) A time signat(¢) has the Fourier transfordy (4 + w?). Find the Fourier 3. (10 marks) Find the inverse Fourier transform of the digna
transforms of the following signals:

G(w) = cog2w)e75®.

(@) x1(t) = x(2t = 3) —
(b) x2(1) = 1 x(v)d.

We can write
i 1, . ; ; 1 : 1 .
(a) Given Glw) = 2 ()20 o 20 p—i5e _ —j3w 4 2 —JjTw.
@) 1+ja)2(e T 2140 T 2T1j0f
x(1) «—> —.
4+o Now
frequency scaling gives e~tu() .
jw
1 4 2
x(2t) «— = = . SO
24+ (92 44+(9D)? 1, o 11
—e u(t) «— — -
Finally a time shift of3/2 gives the required transform pair: 21+ jo
5 and
x(2t —3) = x(2(t — 3/2)) «— ————eI®32, _
(1 =3) =xQ0 =3/2) — gy %e_(,_%([_” %wl' i
jw
b) The integration property states that .
(b) g property %e_(’_7)u(t—7) %Hl i
t 1 jw
x(M)dA «— —X(w) + 7X(0)§(w), . .
/_oo @) jo (@) + 7X(0)3(w) Therefore the inverse is
SO 1 1
g(t) = Ee_(t_a)u(t -3)+ Ee_(’_nu(t -7).
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xa(t) = /oox(k)dk <~ j7w4+a)2 +nm8(w)
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INFORMATION SHEET

Fourier transform properties

Property Transform Pair/Property

Linearity ax(t) + bv(t) < aX(w) + bV(w)
Time shift x(t —c) & X(w)e /o¢

Time scaling x(ar) < 1X(2) a>0

Time reversal x(=t) & X(~0) = X(0)
Multiplication by power oft t"x(t) < j"%X(w) n=12,...
Multiplication by complex exponential x(1)el®! & X(w —wp) w, real
Differentiation in time domain dEx(t) < (jo)"X(@) n=12,...
Integration S XA < S5 X (@) + 7X(0)8()
Convolution in time domain x() *xv() < X(w)V(w)
Multiplication in time domain x(@)v(t) < %X(w) * V(w)
Parseval's theorem 2 x(v(t)dt < 2 [0 X(w)V(w)dw
Duality X(@) < 2nx(—w)

Common Fourier Transform Pairs

x(1) X(w)

1 (—oco<t<o0) 2n8(w)

—0.5+u(t) ]Lw

u(t) wé(w) + ]Lw

3(1) 1

8(t —c) e~/°¢ (¢ any real number

e Ptu(r) o (0>0)

eJoot 278(w — wp) (wo any real numbgr
p(t) Tsinc;2

(1 - @) pe(t) 5sinc (32)




