UNIVERSITY OF UTAH
ELECTRICAL AND COMPUTER ENGINEERING DEPARTMENT

ECE 1000 HOMEWORK #8 Spring 2005

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

3+
a.  Rationalize 5 J'8 . Express your answer in rectangular form.
—-J

b. Find the polar form of (2+j3)(3+j2)+[3+]16]
means "conjugate".

*

Note the asterisk that

c.  Find the following phasor: p |:_5 sin (IOOt ~30° )} .

1003+ j4)(4+j3)
(7+)(7=1)
e.  Find the imaginary part of (1+ j)e_j450 J2) .

d.  Find the magnitude of

+ v(H) -

AYAVAY,
3k i 0.2 uF

Vg(t) = 6sin(1kt)V (”_‘) Lo

Choose an R, an L, or a C to be placed in the dashed-line box to make

v(t) =V, cos (Ikt —45°)V

where V, is a real constant. State the value of the component you choose.

3. With your component from problem 2 in the circuit, calculate the resulting value of

VO.
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3 mH

Q i (t) = 0.4 sin(20Mt +45°)mA

ixl §ISkQ iy

® o b

Find the Thevenin equivalent (in the frequency domain) for the above circuit.
Give the numerical phasor value for V1}, and the numerical impedance value of zTy,.
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1. (25 points)

Give numerical answers to each of the following questions:
pts

(5) a. Rationalize . Express your answer in rectangular form.

3+]
15— j8

5) b.  Find the polar form of (2+j3)(3+j2)+[+]l 6]*. Note the asterisk that means
"conjugate”.

- | a8
(5) c. Find the following phasor: p [_5 sin (IOOt —30° )} . @ er/ - W@ J )

1P
1003+ j4)(4+ i3) res =r COSZ&JE} -
IS rSno)
5) Find the imaginary part of (1+ _])C_J45 (j2) .

%m(@ ool =T

(5 d. Find the magnitude of

' ) . “7(9)-\- . .

Cosebnt La)  a3ey7 15438 (23)15 +J[z3(e)+7(15ﬂ _ 282+128% [y

l lS'JB 15{-:'8 ls + g 289

\ d\iﬁ ) )

Es b (z+_\3)(3+]z)+ ]___,le] (2+3)3+)2)+ —)l = (- G+_)(‘1+‘t\ e

A= =33 =132-90° or 379

| x0T e o 23]

=) @) PIOS gin (o0t ~30° N = 52180° 1 £(-30°- ) = [5260° ]

E @ﬁ" 6

: 4) \ ‘:° (BT*(')*)("H]?’)\ = \eo 4+J3l 00 - {234 yuss® _ o5 5" .

i T+ (7=

| N7-3) 175117551 ;—"1_, RO o

| i 4s°

9 Imfoe) (1] = T [{Te4s" 1245 2290 ] < Tm[zT 290" ]

= Im[:)?{?] :12(2—.‘
Tl 242 /e |= T 2402 Coles) ]
202 s\
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goln: 3,

3.

(35 points)

® o 2
3mH
JVOL (2@/05 L C05(20M+ pubn“cf“(})
: <D ROE 04sin(201\,[/}t—+-45°)m
T =04m /- Llf)
ixlélSkQ jiy Ohmed"?

® ob

pts

(15) a.  Draw a frequency-domain equivalent of the above circuit. Show a

numerical phasor value for ig(t), and show numerical impedance values for
R, and L. Label the dependent source appropriately.

(25) b. Find the Thevenin equivalent (in the frequency domain) for the above

circuit. Give the numerical phasor value for Vrp and the numerical
impedance value of zy.

a) = ig (4) job =) 20M 2wm = ) eoka

%_\%06@} erO “xme) - VA
Ixﬂtjlx4 LM’YEJL\

. o
O%mS

U’ Jeok v
= L\_m’/_ \/\J‘r\v short 4
jﬂgo ; T,=042-45"mA ’{ fad 2o,
E@Jq x JIx /‘
T, = Hpn 4545 _
i L) Use 1% T. 15k = —:)\SkSL,(:Fr-oM v =z-,)) For defendm{' gre.
V= _L*g, ) XLt L
2
Vi, ';_Va\o ne load = I, '(ka* 15k | _)'SK)'& ska k= lSkJﬁ(j)
N "= ISk () lsm

L-45" mA - ('gk *15k- 7)“' 2(1—33 |r5 (14j7) v z

z
5
"= \?_: (7 450-9]3v= 3(e+,s) r\jo L 37 \V%‘]

]sc —Is Sinte OV across 2'¢ on left , Ix=0 is solhn.

L,g.m_ jeok + Iskll-)I5k o = 15 k) '°5'k£).orl’5214 2800 |

<lleo

,_‘t
vz

2 =

piF w
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L = 60K Theef 1

oK
Ttest= { KiTiecy } V(D
5K
S Troo = -6K et - bOKgaeév F

%%(%K/z@/ )= (|+
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2. (40 pomts) T

L
I-= e e
IO T2 WA 1
\ =1 2K ) 3k 1&/__0%91:
af T

V= k) K (0-65:;?&%;@
3\@5@%& - /-9 -

TR
R2 oy !

E S 0 V5 =
2.
P NEKY-6 k?c J{//““\ﬁ
(25) a. Choose an R, an L, or a C to be placed in the dashed-line box to make
oy
\} 4 <« V(1) =V, cos (Ikt —45°)V
where V,, is a real constant. State the value of the component you choose.
(10) b.  With your component from (a) in the circuit, calculate the resulting value of
Vo-
gln: 2.4)

V:V(-tps"v V"'—GL— °

’ » Wy, V=V, R_ v-divider
v o R+ Jwl+ 2,
| = LV * LR = £ (RaJwlt 25)
" -
THS = -t 4 0%~ £ RaJubvRy, D LRaguliz,, = —45°

X \
= 3k, jwls ) Koy = -)5ke, w=lkrf
Tim

T )]-S- Lin bex, jwl=j2kn
R= -
| 2 | L= 2} |
| T ke 1
. KR For Ljp box ¥ R W bex R=2kw
‘ —~akal \'Y Y}
| 3ka k/\:/ 2K Lo
‘ ~5kn } Rin bex
| AN
| R+3wc
[
b) V= V| = | _ ¢ 3ka :f_fi:—i
—_— T
| R4Jwe+ 24, | P RGUE+ 2, | B
ﬁ-3kﬂ_¥or|— = E—ﬁ:z_'-for R
17 5k for R

2011-07-19 11:27:02 6/7 ECE1000Sp05_HW8complete.pdf (6/7)




\/gJUT%G “I%K
Bl& 5<J r/

/U5 = SR
nood /-HEC

/(3K -SK+2)= -1

TP Vsl Rl

Tm for 45

SO @“} /%O\Q K Tn=—2K
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