EE301 Homework #1: Signal Properties
Problem 1 - Complex numbers.

() Expressthe following complex numbersin the polar form z = Ae?.

i z2=14+3jV3

ii. z=a+jb fora>0
iii. 2= (a+jb)® fora>0
iv. z:%

edm/3_1

V. 2 = 4v3

(b) Expressthe following complex numbersin rectangular form z = a + jb.

i.z=el?
ii. z = e*ti?
Y
1. Z—W
; _ 1
V. z = tjd
_etif
V. 2= c+jd

Problem 2 - Rectangular to polar conversion.

(@) Let Ae?? = a+ jbfor a® + b* > 0. Precisely specify afunction § = f(a, b) which is correct
for all values of ¢ and b and resultsin a positive value of A.

Problem 3 Transformations of independent variable. Let x(t) = sin(27t)u(t + 1/2)u(—t + 1/2).
Sketch and label carefully the following signals.

@ ()
(b) =(t/2)
(© z(-t—1/2)
Problem 4 - Sgnal Property: Fundamental periods.

(&) For each of the following continuous-time signals, determine if the signals are periodic, and
specify their fundamental period.

i. x(t) = bcos(2m ft + 0)
ii. z(t) = beos(wt + 6)
i, z(t) = beos(wit + 0) + csin(wat + ¢) where wy = 2w
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iv. 2(t) = bcos(wyt + 0) + csin(wyt + ¢) where w, = /2w,

(b) For each of the following discrete-time signals, determine if the signals are periodic, and
specify their fundamental period.

i. 2(k) = bcos (2rfk + 6) where f = 3.
ii. z(k) = bcos (2m fk + 0) where f = 1.
iii. 2(k) = bcos (2rfk + 0) where f = 2.
iv. z(k) = bcos (27 fk + 0) where f = L.
v. z(k) = beos (2nfk + 0) where f = &,
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Problem 5 - Sgnal Property: Energy and Power. Calculate the energy and power for the following
signals.

@ z(t) = e tu(t)
(b) (t) = cos(t)
(©) afn] = &(3)
(d) [n] = cos (In)
Problem 6 - Discrete-Time Impulse and Step Functions.

(@ Caculate >0 n?j(n — 3)

(b) Sketchthefunction z(n) = n?§(n —T) forT =0,1,---,4.
() Show that u(n) =332 _ u(k)d(n — k)

(d) Show that for al functions z(n), z(n) = 352 z(k)d(n — k)

k=—oc0



