EECS 210 SOLUTIONS TO PROBLEM SET #8 Winter 2001

Note:

M /6 = Me?; angles in degrees; impedances in © throughout.

la.
1b.

50060; 400; j(8000)(0.0875) = j700; 1/[j(8000)(312.5 x 10~9)] = —;400 in series.
I = (500£60)/(400 + §700 — 5400) = 1/23.13. 1c. i(t) = cos(8000¢ + 23.13) A.

2a.

2b.

Y = jw(0.004) + 11y = tooidme +Jw(0.004) — G,
Want 0 = Im[Y] = w(0.004) — 22—, =10 — 1.59H2 (w cancels).

100+4w?
10 _ _ 10 o . .
Y = 5oamo = 0-02 = I = qrgoay5150 = 0-05 = 46(t) = 0.05 cos(10t) A.

Sources: V =50/ —45; [=0.1/-813— 7 = % =500/ — 36.87 = 400 — 5300.
Impedance: Z = 400 + j[w(0.04) — 1/(w(4 x 10~7))] = 400 — j300 if w = 5000.
Quadratic eqn: w(0.04) — 107 /(4w) = —300 — w? + 7500w — (62, 500, 000) = 0.

Y of parallel branches: Y = ﬁ + TE‘H + i+ ]%O = %. (50 millisiemens/36.87).
Zap = —j12.84 52 +13.6 = 16512 = 20/ —36.87 — Y, = 0.05/36.87 = 0.04+;0.03.

j — Yl 1 Rl—ijl 1 R]_ 1 le

Need Yy =

1
Ro wLo

= Ritjol;  RPfw?l? Ry  Rtwll? wl;  Retw?l?

— Ry = (R} +w?L3)/Ry and Ly = (R? + w?L3)/(w?Ly) as desired.

. Zy = 600—;/[(5000)(0.25x1076)] = 600—5800. Z; = 300+35(5000)(0.4) = 300+;2000.

N 600—;800 _ 1000£—53.13 __ s
Vo = (7520) (600_j800)+€300+j2000) = (75) o0 7ea 15 = P04 —106.26 (voltage divider).

Vo (t) = 50 cos(5000t — 106.26).

Parallel branches: Z = (100 + 5(1000)(0.1))[|(=5100) = {50005 —ag5 = 100(1 = j).

Voc = (247.49145)3.1()1#3(;&% = (247.49/45)(\/2/ — 45) = 350/0.

Ry = (j100)[[100(1 — 5) = Soigon=3 = 100(1 + ).

Sources: Vg1 = 10/53.13 = 6 + j8. Vo =8/ — 90 = —j8. Ze = tsaagrrako0005; = —I%

Vo,— (64358 A =87 __ _ —




