EECS 210 SOLUTIONS TO PROBLEM SET #4 Winter 2001

la.

Recognizing the two voltage dividers: V; = 30(gg25) — 30(35) = 1V

1b. Generalizing #1a, Vz = Vs(g5ios — 145) = Ve/30.
. Rg||R _ —

2. Vo =6 = 18(555;) — Ra = 200 4= 18(j52fe) = Rof|R = ¥Q - R, = HQ.
3. V, = 150 = 200(52-) — Ra = 3R:.

Vo = 100 = 200( 2ot ) — Rs||60k = Ry = Ra/3 — Ry = 120kQ — Ry = 40k,
4. Meter resistance:% =5Q0. 0.01 = 50(%5) - Ry = 24,995%.
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5. Node equation at Vq: 4 = ‘2/—6 + V‘;{,GO + ‘1/6133 — Vi =20V.

Current through 60V is: 4 ~ 33 = 34 OR g% = 34 — (60V)(34) = 180W.
6. Node equations at V; and Vo: —2.4 = 1%15— + 112_54‘/-; 3.2= ‘/"‘2;5‘/1 + % + %

— =300 = 6V; — 5V,; 2400 = 35V, — 30V — V; = 25V; Vo = 90V.
7. Draw supernode around Va/5: Node eqn.: % + 13% + V""'SZA/S + V.,+V‘150/5—50 =0.

Va=50—(Vo+Va/b) > Va=12 -3V, 5V, +Va/5=2 + 2V, =5 V, = 26V.
8. Mesh eqn.: 40 — 3i, — 45(i, + ic) — 28, = 0; —64 — 44, — 45(ig + i) — 1.56. =0 —

40 = 50, + 45i.;  —64 = 45ig + 50.54, — i, = 9.84;i. = —104 — 4, = —0.2A.
9. Let ground=node between sources and X1, X2, X3 be node voltages top to bottom.

T + A+ Bple = Sl g Bl = e - Ae P+ AR =0
5.1536 —0.1064 —0.0472 X3 625 X1 120.2

Rewrite: | —0.1064 2.6579 —0.0515 Xa| = 0 — | Xz | = | 2.469
—0.0472 —0.0515 5.0987 X —625 X3 —121.4




