EECS/CSE 70A Network Analysis |
Homework #5

Solution Key



Problem 1: (Phasor) (40pts)

a) Given v(t) = 5cos(wt-1t/3). Find the phasor V that represents v(t). Express V as x+jy
and as re/®

V=x+jy=rel? :x=rcosp, y=rsing
e, s %
r=5p=-7/4 =V =5
x:SCos(—%):Z.S
y=53in(—%)=—4.33

Phasor:

=V =25-j4.33

b) Given i(t) = 10sin(3t+ 7 /4). Find the phasor | that represents i(t). Express | as x+jy
and as re/®
Phasor: i(t)=105in(3t+%):10005(3t+%—%):10cos(3t—%)

I=x+jy=rel? ;x=rcosp, y=rsing
_j77

_ __z _ 4

r=10, p=-7/ = 1 =10e

X :10003(—%) =7.07 _
_ = 1=7.07-j7.07
y :103|n(—%) - 7.07




c) Convert the phasor V = 3+7j to time domain expression v(t).
|V |23+ j7]=/9+49 =7.6158 _

7 = V =7.6158¢11°

yAY =arctan(§) =1.16rad

v(t) = Re{Vel”} = 7.6158cos(wt +1.16)

d) Convert the phasor | = 16-9j to time domain expression i(t).

11]=]16 — j9|= /256 + 81 =18.35

9 — 1=18.35¢ 10!
Ll = arctan(E) =—0.51rad

i(t) = Re{le!”'} =18.35c0s(wt — 0.51)



Problem 2: Find V(t) . Hint: convert the voltage source into a phasor, then find the
voltage phasor for the capacitor, then convert back to the time dependent V(t)

(30pts) 3kQ
—_ +
i(t)
Ve () =12cos(10xt +30°) Ve == 100puF
Convert to the Phasor domain:  vg(t) =12cos(10xt +30°) = V, _12¢'6 @ =10(rad/s)
Ze= 'lc " j10 1010 jo 5 0000 - L
Jon - RO 1= v, =1x7, =ZZ—°V5 = 3050110_01%001% "6 —3.7040¢ 7107554

Zq =3000- j1000 (Q) eq eq —

3kQ V. (t) = Re{V e *'} = Re{3.7949¢ 107254 110ty

MW =3.7949c0s(10t — 0.7254)
N +
P I

j_
V, =12¢ 6

V

C —-

j1000



Problem 3: Z, () 1s the equivalent impedance between terminals a-b. (30pts)
Find the parametric expression for Z, (®) as a function of the angular frequency w and circuit

elements (R, R,, C and L). You do not need to simplify the expression.

5 L=10mH R,=2Q
O_Nm ""A'A'

Zeq((’*)) ‘:
—> Ry=1Q 2 — C=10mF
bc
Phasor Domain:
. 1
Zoy = joL +[R, ”(R1+ja)—C)]
. R.O .
a J(DL ."'A'%' — joL+R, | 1+ -ja)CC::Rl
Jo
Zeq(m) &> . R, + joCRR,
— R, 2 — 1/joc =lobro] joC(R, +R,)
b




