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Instructions
1. All phasor should be answered in polar form where the magnitude is positive and the
phase is between —180" and 180°.
2. All sinusoid should be answered in the cosine form where the amplitude is positive and
the phase is between —180° and 180°.

Questions

The first three questions are here to give you a warm-up exercise for the computation that you
will encounter throughout chapters 7,8 and 9. You will need to be able to work with complex
numbers and many of the calculations will require the use of a calculator.

1) Simplify and then express the following complex numbers in polar form. Make sure that the

magnitude values are positive and the phase values are between —180" and 180°.
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2) Simplify and then express the following complex numbers in rectangular form

a) _IOJ+(3_2J)X(8+IOJ) x >.22 =11.9 :)
(3-2j)+(8+10j)

AH’erna'HW-\], one can +f/ Yo work on tais rar'i' \74 hond:

(3-25) = (3+10)) _ a4+1%)
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b) (204—15 )x&zﬁus L15.96°
60+100;

Alhrnaﬁvd» we con first coavert evu)/ Yers ‘o ?Jov form:

1oo:, = (00 quo
6o+ 100:) = 2034 L 59°

Theﬂ.covc/ T /60 v100* =10/ 36ri0n = 20/:1-!-/7_:‘ =20 /3%
(zo L‘15°) x '°° - 20 x 100 L(—1;°+qo°_ l;q°)
bo-rioo") Yo /34 \ .
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3) Suppose V¢ =20290", I,=5,Z,=-2j,Z,=10j, Z,=8,Z,=-2],and Z;=4.
Furthermore, suppose

I _IS We have three onknown variables LPknson) heve i:, fu o~d -f‘.
s
Z —(I —I )Z —(I )Z _O Hodugvef because Is = I =5, we a-c'\'vn“’ have on/ twe valknowns
3 1 3 2 1 2 we wil) +r); Yo veovanmzt tre vcmai-ﬁns two c%u&'\-iam 30 that
_(12—Il)Z4_(Iz—I3)Z1_IZZ5 VS —0 I. ond f ore on +he LHS ond ever/*\-hinj else ave o~ te RHS.
Find I, (in polar form). N— :,

t(-2,-2, -2, =V - 1%,

N a o - - - -,_3 - 20290 - 5 (-2))
(_z’_‘i.‘-z.‘) I, + 2,1, = '}8%:. 2) +2) - 4

. [ e e ._,*_*."-) -1°J +1DJ=3°J
-9-49)-(-2)) 2 5 10 . o
- . ———— (-z))l’ +(-qu¢j),’[‘ -.30:)
=-8-3) -59)
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oo I, (2 I, = -50)
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. = - Y
sobstitude this I into (v *o 39\' (‘n»j) (-ﬂ:*(zn.)) L,) *3I, =25)
T, = 25) e15(4rm)) _corss) oo
(trty)(2r2)) fJ 1*) 1)
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% 5-23.53) X 6.12 L -35.2°
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4) [Alexander and Sadiku, 2009, Ex 9.1] Find the amplitude, phase, period, and frequency of the
sinusoid

v(r)=12cos(50+10")

Recall thrar for o sinLseid ia standovd -Fo"ﬂ \/

wlt) = X, cos(wt+ B) The omplitode is 12.

The phase is  1¢'.

The Phcue is @. The anju\w 'Fn%uenc}; is w= s0.
The On bu\ar an‘uenc}l 3 TCIN The -Fu%ucnry 'S :;r = z_; = 2.'9. 2 7.958.
The rcf od ;S T= % . T he r‘riea Y3 _1_, = zJ_ = zI’ ~ °‘125’_'
The ‘[’M%Uﬁng/ is =W = i. 'F"‘B- 4

27 T

5) Find the phasors (in standard form) corresponding to the following signals.

a) v(t)=120sin (10t-50°)V = 12z© coes (ot -56-90 ) =120 cos (1ot -140")

T
e ° Sin—coS
V = 120 140 V
o o J
b) i(t) =-60cos(30t +10°) mA = 60 C°5b°‘\:+ 10 -1%0 ) = po cos (3ot ~170)
@ —r
-cos — (o5
';f 60 £ -170 mA
c) i(t) = -8 sin(10t+70°) mA = & cos (1ot +370 -0 +1ro ) = scos(1ot+1e0®)
@ 7 \‘
Sin=—0 0 -COos =) coS
6) [F2010]

a) Find the sinusoid X(t) which is represented by a phasor X = —7+7j. Assume @ =100

rad/s. (Your answer should be a time-dependent sinusoid in standard form.)
we lknow #+hoat +he caasle ia the Hrionele
becawe He two sidey have Hesame |ength.

.’It Theelore, the phox i3
3 1s0- 43° =435°
Note that hould be able t t - - o
th?sewitf\o{lj‘t)::in;ua caﬁ:zlafor(.’ o K = 7/? @ &Lt) - ?E cos ‘.1_9_°t A ) %‘
Pt 1 °
Py thoaoras’ theoveon: -

w i Sivcn.

is us®

“s

,Bf;"—';’ 2 3/2

?
b) Simplify x(t)=’?cos(t—’?'}”?")—?sin (t—??‘) (Your answer should be a time-dependent
z3coy(t-7> -0 +1v0’)
sinusoid in standard form.) 2pces(t +13%
P —
2lt) = 7cos (£-2972°) - 2 sia (£-77°)
N

L 27 cos(t-237"+P20°)
= 7 cos [ ¥- 570

Phasor form: x = 2253+« 7 L13° 3 3.312-5.3%) +6321+1.5)

=340.033- 43 ®1LeP L -22°
Cenversion bock to Heme

omoin

elt) =91.43 cos t-22°)
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7) [Alexander and Sadiku, 2009, Q9.24a] Find v(t) in the following integrodifferential equation

using the phasor approach:

. v & V
t)+jvdt—5cos(lt+45 ). _:Lv—u) 09
=
ster 1: Convevsion to rhﬁ)ur vepf. C + l =5/ ""50 J\"lﬂJt‘ e MV A
yw 5=
(-]
Step2: Selve for the vociable v - ) =5 L4s
u~der considesation v N & 5°
V=SLT+_EL'1 °=iéq°.
") Jzir-ws Iz
Step3 : Conversion back < 5 cos t "q°° ~ 3536 C°>Lt+°|0°)
o +ime domain M G ( )
8) (*) Consider the signal x(t) in Figure 1 below. Suppose X(O) =-3.356. Find its phasor.
Firs? we obsevve that Hae wave fom {5 4
e save 03 cosine Huaction shifted 2 f/\\ //\\ //\\ /\\
w e GOV |2) S A Y A WY A Y
where ‘¢‘ is between a0® ond 180° _4,. \J, \_I/ \4/ \J
' . 0 0s 1 15 2
/2N |
)
L] ' Ll
. \* o Figure 1
Hint: 1) The amplitude is an integer. Find it first. 2) When t = 0, we also have at = 0.
Shitfing to the vignt meons B is mDaHve.
Se, . ° Ecku\vn.lm'\’ly tve gvarh B olsv be cosiac fonchion
~q0° L B L-q0 ’ 4
sh.‘H’cJ +° e

Now,

from tre 9encm.| Lom oF sinusotrda) wavelom

2(y) = Aces(wt + gf)
Froan the "Io-b we bave Az hu,

(o) =ucos(g)
1]
-3.%%,
cos ¢ Sy il “L - 0.9%9

Twe solotioms: & =
Becauve ;5 musy be between -156° cnd =90
we know +Hhat 16 = -1‘1’7‘.

There fore, R
= 4 L 147

1

which sta’t at e wronj roz'--\-(m.

,c/ )5 vhere
$0° L & L 290°

T'y i'\'\. Yoo will get 2

Note +hal ﬁ?-f'f?-" will 5;‘«. A(“"F!VMT 3vqf\’\.



