EEE2035F: Signalsand Systems|

Class Test 2
17 May 2007
Name:
Student number:
I nfor mation

The test is closed-book.

This test hasour questions, totalling 20 marks.

There is an information sheet attached at the end of thisrpape

Answerall the questions.

You have 45 minutes.




1. (5 marks) Find the Fourier transform of the functigin) = u(2¢) + u(t — 1).



2. (5 marks) Find and sketch the Fourier transform of theadign
y(t) = e u(t) * sin2rt).

(Note that %” in the above expression denotes convolution.)



3. (5 marks) Consider a system with the following transferction:

H(w) = jow
I ENE

(a) Sketch the magnitude of this frequency response.
(b) What kind of filter does the system represent?
(c) What is the output of the system if the input is the sign@) = coq2¢)?



4. (5 marks) Find the inverse Fourier transform of the fuorcti

X(w) = #eiw.
34+ jo—j4



INFORMATION SHEET

Fourier transform properties

Property Transform Pair/Property

Linearity ax(t) +bv() < aX(w) + bV(w)

Time shift x(t —c) & X(w)e /@c

Time scaling x(at) < 1Xx(2) a>o0

Time reversal x(=1) o X(—0) = X(0)

Multiplication by power oft t"x(@) < j" %X(a)) n=1,2,...
Multiplication by complex exponential x(t)e/?0! & X(w —wo) wp real
Multiplication by cogwot) x(¢) codwot) < %[X(w + wo) + X(w — wo)]
Differentiation in time domain %x(t) < (jo)'X(w) n=1,2,...
Integration [l oo XA < 75 X (@) + 7X(0)8 ()
Convolution in time domain x@) *v(t) < X(0)V(w)

Multiplication in time domain x(@®)v(t) < ﬁX(w) * V(w)

Parseval’'s theorem [ x@®v@)dt = L [0 X(0)V(w)dw
Parseval’s theorem (special case) oo x2@)dt = 2= [Z2 1 X () Pdw
Duality X(t) o 2nx(—w)

Common Fourier Transform Pairs

x(2) X(w)

1 (o<t <o) 2n8(w)

—0.5 + u(z) jLw

u(t) w8(w) + 55

1103) 1

8(t—c) e~/®¢ (¢ any real number

e bu(t) mﬁ (b>0)

e’/ @o! 278 (w — wo) (wo any real number
p (1) Tsinct%

rsinctL 27 p (@)

(1-24) pe (o) Isind (£2)

Zsinc IL 27 (1—@)1&@))

coqwot + 0) e 798(w + wo) + e/ 8(w — wp)]
sin(wot + 6) Jjrle=7?8(w + wo) — e/ 8(w — wo)]

Trigonometric identities

sin(—0) = —sin(0) cog—60) = cogH) tan(—0) = —tan(0)

sin?(0) + cog(0) = 1 sin(20) = 2 sin(f) cogH)

cog20) = cog () — si?(0) = 2co2 () — 1 = 1 — 2sin?(H)

sin(67 + 62) = sin(61) cod6>) + cod6) sin(62) cog6; + 6») = cod6;) cogH,) — sin(H;) sin(62)
e’/? = cog) + j sin(6)



