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1. Plot each of the following complex numbers as vector in the complex plane:
a. (3-3j) b. e’
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c. 2 4 d.
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Imaginary

2. Give numerical answers to each of the following questions:

o —80—,60 .
a. Rationalize ———————. Express your answer in rectangular form.

8— j96
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b. Find the polar form of (1+ j) [\/1+§ —j\/l—gJ (Note: The asterisk means

conjugate.)
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=2/ -45° 2215° = 2.-30°

c. Find the following phasor: P[3 sin(25kt —120”)].
P[3sin(25kt — 120°)] = =3 2-120° = 1 £-90°-324-120°
=3/-210°=34150°

(1-j7)2e "

d. Find the magnitude of —
j90

I-e

&) The magnitude of a product or quotient is the product or quotient of the
magnitudes:
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1+j\/§

e. Find the imaginary part of

e—j30“
- £+ 'i
TS ) S T ) N 0 I
K s LI N3 1 A3 .l
b bl ey +
2 . 2 200 2
or
;BB »['-u_)
- 1+ j43 o N2%2
o 130° a3 1
or
1+ j/3 Y
3. a. Write phasors (as both Ae’? and AZ @) for each of the following signals:
i v(t)=9cos(2kt+30°)V =>  v=9¢/*
ii. i(t)=2sin(t+10 °)mA=2cos(mt-90° +10 °)mA = 1=2¢7%0

iii. v(t)=cos(5t+30 °)V+5sin(5t-30°)V=

v=e'20+5e1%0=05(30)+jsin(30)+5c0s(-120)+jsin(-120)= -1.6340 - 3.8301]

=> V=4.Zej247

b. Given w=3krad/sec, write inverse phasors for each of the following signals:

i. I=34¢'" A => i(t)=34cos(3kt+20°)A
ii. V=—jV => v(t)=cos(3kt+90°)V
iii. I=3e*" 72" A => i(t)=3e*" cos (3kt —-20° ) A
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Given =1k rad/sec, find Z,y, .

J_ 500uF
b o T

N IMVYWILE 3% [ SolUonN

= (W) Lormy= e,
>%°J° JI(‘U V)lllhu): “")[ /) )
E’(\?{@@:-ZJ \
b
- (i) = (225 2D L2 * (5112 .
e B0 ] (g ) N )

V2 15

2:(1423) (2+4;)(4-2; R i
oY 1 L L) C oY I AT S g2

{\UXU»Z\Q (244 x4 ZJ) 5 =y
B OV SN | TN N oped 51
ek T -Ejr 5+ =

2RI OMRRE .
2410 CJIS": ‘5‘) +ﬂ—5_ +5I‘oé

4, = -'%J )r%* +3.1o Cox(\a°) #—3.1% Sin CW)

B -3+ +34) =|(38+04))n
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5.
C 8- 8-
a
i 10 5 mH —<imF
: J
o) . .
Given =447 rad/sec, find Z,, .
O & &-
: [
Zi " 1Q 5mH ~ 1 mF=-j(1/447*1m)=-j2.24
b J j(447)(5m)=j2.2/4\
O - A 4
Z., =11372.2411-j2.24 = = !
A A T T 24 -1 1
—+- +— . X +—
1 224 -j224 —j224 —j2.24 —j2.24
1
T —j2.24 =1
-j2.24
W’ a. Find the phasor value for V(t).
6and7. 20Q b. Draw the frequency-domain circuit
V(t) = C) —~50uF diagram, including the phasor
: O _ .
120sin(377t+60°)V 40 mH value for V(t) and the impedance
values for components.

6 V)= ROSIN (B1H 1)

26 00S(217 4 -0 )

\V = nD /- =
RGN | R
b i
v e G =
g 5 4530 ' e =935 1} (20
120 [-30 (= i 3 5 L —
T G Teg.
Py = -53y( 2041%)) -100 1+ 19 1325 /-53°
€0 . — = = —t T eI Lo e
3 20-53, +19 (20 -~ 3’%) 43 /(e =30.%.9
pon e o jwe | qan
S RDEEU B g \‘—l:/;’é'i” |or e or R
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8 and 9.
4mF
YN a. Find the phasor value for V(t).
b. Draw the frequency-domain circuit diagram,
«—
i(t) | including the phasor value for V(t) and the
| im
pedance values for components.
V(t)=120cos(31t) G) 2uF
- 15Q| 9. Find the phasor value for i(t) for the circuit in
Problem 8.
J . ;| ¥
) . Ak :i' 3
L}
| 3] A=
3 -& ~ "I'{
- o) K i Ij 11y, _H..__ " J 11 -[. | - ) . 34 - ]. I,
gAY '_Jll“' F __:II"I‘-lll_
7-1 56}0.473
o -10.473
I=120/Z = 8e*
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10.  Find iq(t).

130 cos(10kt) 3mH

@ oYY
(30Q)i 200
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i(t) = 0.936 cos(10kt + 40)
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