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ECEZ025: Spring 2000: HW Solutions: 1.5

» % Homework 1.5a
» zl=2%exp(~-3}*5/3*pi);
» z2=1*exp (+j*5/6*pi);
» Za=z1+z22;
» abs(za)
ans =

2.2361 = A

» angle(za)/pi %OL R, PC)LA(( FD(U“\
ans =
0.4809 %D ) =@

» % Homework 1.5b
» zb=exp(}1*pit/4)-exp(-}*pi/4)-sgrt{2) *exp(-j*pi)

» abs (zb)
ans = A
7 Zy N Pour Foam
» angle(zb) /pi
ans =

A =0.2500 T {0}

» zprint([za, zb])

7 = X + Y Magnitude = Phase  Ph/pi  Ph(deg) Zq
0.134 2232 2.236  1.511  0.481  86.57 <
1.414 1.414 2 0.785  0.250 15.00 & 2 L

» zvect([zl,
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PROBLEM 1.6*: Fromm the detnitin | £
The waveform in the following figure can be expressed as CC.I’\““’+ 2.3)

1S +Hhe uf‘tjl'\'l' anuwef .
3ot 7€33 IS nmere

—Hﬁqn TC r'ﬂDf'ch‘.S

x(t) = Acos[wg(t — t,)] = Acos(wgt + @) = Acos(2rfot + @)

From the waveform, determine A, wy, 1,,, and ¢. Choose the value of ¢ such that —7 < ¢ < 7.

/,.6/ - / ™~ Se(, Sinusoidal Signal: x(t) = A cos{w t + ¢) aw i 'pmm ﬁ"’o,
©= - A (A= ) N Theehre, Lot
1.= 4 /e‘/rn :“il .
@'}n 2.3.6 0 TBeause gur wale
1S (.1c£1mlJ WE
=P O - % [ral ] - can use whichever

pen l. weor ks

= & @‘:O) ¢t (time in sec) Se P '
27 radians = 3L0° M >eC

3-61) =T, Hrsec = > 0= 2501e
PROBLEM 1.7*; © o < L= S00T redse

Suppose that MATLAB 1s used to plot a sinusoidal signal. The following MATLAB code generates the signal
and makes the plot. Draw a sketch of the plot that will be done by MATLAB. Determine the amplitude (A),
phase (@), and period of the sinusoid and label the period on your plot.

£ £=0)

Fo = 12; Corm, le aom Ltvde Cl}ﬂCfUﬂ)e_S mse a

ey S E._n..... NI, IPO..- t sos2 tz (600 He)
1/(50%Fo); €— Sumples ocur: Spp.lsed nervals /L Y

-0.05 : dt : 0.15; - x Q%S Jetu =

_@( Z*GXP(tt ) ) e\} g /S Jf‘fq :{(’ﬂk: _SQ(]’TJF{é I‘nJG’Z)

dt
tt

{0 N

XX
)2
plot( tt, xx ), grid

‘gtitle( >SECTION of a SINUSOID’ ), xlabel(°TIME (sec)’)

? floT + LABEL GrAPH Assome AL is (v SEOWDS
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CE2025: Spring 2000: HW Solutions: 1.7

» Fo=12;
» 2= =3 - 27;
» dt = 1/ (50*Fo);

» tt = -0.05 : dt : 0.15;
» XX = realt Z*expt{ 21*pir*Fo*tt )y );
»

» plot{ tt, xx), grid
» title( '*SECTION of a SINUSOID'Y )y, Xlabel ('TIME |[sect')
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PROBLEM 1.8*: Pear aT £°0 = B=0 Lor CoswE

Sinusoidal Signal: x(t) = A cos{w t + ¢)

llllllllllllllllllllllllllllllll

0.01 0.02
t (time in sec)

Answer to pan (¢): y(t) = 3 x{t+0.005)

0.0t 0 0.01 ( (:;.02 0.03 0.04 7
t {timein sec
3@:)'-'-'3*“‘0 ws( 2w 50 (& +0.005) — O)

(a) The above figure shows a plot of 'a sinusoidal wave x(¢). From the plot, determine the values of A, @y,
and — < ¢ < m in the representation

x(t) = Acos(wpt + @)
Where appropriate, be sure to indicate the units of the sinusoidal signal parameters.

(b) The signal x(#) in part (a) can be written as the real part of a complex exponential. Determine Z for - 5
i — ]&)(}t — —
the complex signal z(t) = Ze such that x(t) = Re{z(t)}. P sE a= O) .Z — L'{O E?;j = ‘-‘O

(¢) Sketch the signal y(¢) = 3x(t + 0.005), where x(¢) is the signal from part (a). Use the axes provided
above or make your own axes covering the same time interval. I
Noe: QS s = (T=DmSec) =D -3 2 =L = 6
PROBLEM 1.9*  So Luew A0, ylk) will be ot ws(F ) €90 2.2.6

Simplify the following and give the answer as a single sinusoid: x(¢) = Acos(w! + ¢). Draw the vector
diagram of the complex amplitudes (phasors) to show how you obtained the answer.

@) x,(t) = 2cos(222nt) — sin(222nt)
(b) xp(t) =Tcos(377t +3n/4) + Tcos(377t + n/4)

Gl) Ko = 2COS (ZZZTC*J>*‘“ COS(Zz.Z?C £ - %:)
o Lo
XO; - Zf» - j.- €
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ECEZ2025: Sprint 2000: HW Solutions: 1.9

» Xal=2;

» Xaz2= —-1*exp{-j*pi/2);
» Xa = Xal + xXaZ

Xa =

2.0000 + 1.0008Q01

» Xbl=7*exp(3*3/4*pi);
» xb2=T*expti*1/4*pt);

» Xb = xbl + xb2;
. b Conm PLEX
x’h —
0.0000 + 9.8995H1 P( PFO(Z _})’
» zprint({[xa, xbl) 2%
7 = X + 7Y Magnitude Phase Ph/pt Ph(deg){e// 4
2 1 2.236 0.464 0.148 20.57
3.882e—016 9.899 <. 899 .57t 0.566 90.00 < X‘D

» subplot (1
» subplot (t

"y .

, zvect([xal, xa2, xal)
, Zvect tixbl, xb2, xbl})

\ xb(t):9.899003(377t+0.57r)

x,(1)=2.236¢c0s(377t+0.148m)
’ X4 X
T I ! 14_ ! | T 1
2f 1 12} i
K|, |
E - L _
1.5 10 "A
| /
3: // )
/ |
6r / ! -
s %l | 983
AN ' 4

| 2} -

4}.5} | 0; 1
1t F 2t 1
]




