EECS 210 SOLUTIONS TO PROBLEM SET #4 Winter 2001

la.
1b.

Recognizing the two voltage dividers: V, = 30(60f15) — 30(1—J1r5) =1V.

Generalizing #1a, V, = VS((&&% — %%) = Vs/30.

Vo =6=18(52) — Ry = 200. 4 =18( 2Ly — Ry||Rp = 20 — Ry, = 200,

40+R 40+Rs||RL

3. Vo =150 = 200(525-) — Ry = 3Ry

Vo =100 = 200( 7 21%0657) — Rall60k = Ry = Ry/3 — Ry = 120kQ — Ry = 40kQ.
4. Meter resistance=1"Y = 50. 0.01 = 50(R15+5) — Ry = 24,9954).
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5. Node equation at Vi: 4 = % + Vlégm + ‘{6]:?8 — Vi =20V.

Current through 60V is: 4 — 34 = 34 OR ggih gy = 34 — (60V)(34) = 180W.
6. Node equations at V; and V5: —2.4 = 1L215 + V12_5V2; 3.2 = V22_5V1 + QVTQO + %

— —300 = 6V; —5HVs; 2400 = 35V, — 30V; — Vi =25V Vo =90V.
7. Draw supernode around Va /5: Node eqn.: % + % + V°+3‘6A/5 + V°+Vf()/5_50 =0.

VA=50—(Vo4+Va/b) = Va=222 -2V, 5V, 4+ Vo/5=2 43V, -V, =26V.
8. Mesh eqn.: 40 — 3i, — 45(igq + i¢) — 26, = 0;  —64 — 4i. — 45(iq + i) — 1.5, =0 —

40 = 50i, + 45i.; —64 = 4514 + 50.5i. — i, = 9.84;i, = —10A — i, = —0.2A.
9. Let ground=node between sources and X, X2, X3 be node voltages top to bottom.

X1—125 + X1—Xo + X1—X3 _ Xo0—X, + Xo + Xo—X3 _ X3—X, + X3—Xo + X3+125 __ 0
0.4

0.2 9.4 21.2 9.4 194 — 212 19.4 0.2
5.1536  —0.1064 —0.0472 X1 625 X1 120.2
Rewrite: | —0.1064 2.6579  —0.0515 Xo | = 0 — | Xo | = | 2.469
—0.0472 —0.0515  5.0987 X3 —625 X3 —121.4

v = Xl—XQ = 1178V, Vg = XQ—X3 = 1239‘/, V3 = Xl—Xg = V1+v2 = 241.7V



