EECS 210 SOLUTIONS TO PROBLEM SET #5 Winter 2001

1. Radio: 12.5 = V(52055 ). Headlights: 11.7 = Vr(52555)-
Solving 2 equations in 2 unknowns— Vp = 12.6V and Ry = 0.0582 = 50mS2.
2a. Node equation at a: 1.5 = gtz + Y2520 — V, = 60V — Voo = Vagaigs = 45V
2a. Node equation at a: 1.5 = ‘2/—8 + V“4_030 —V, =30V — Isc = “ = 1.5A.
2b. Setting 30V—short and 1.5A—open— Ry = 60||(40 + 20) = 309.
This is consistent with the results of (a): Ry = ‘I/Sg = 2% = 300
3. 8mA||20k2||30V = 30V. Thevenin{30V, 15k} —Norton{2mA, 15k}.
Combining current sources and resistors—Norton{—8mA, 30||15 = 10k2}.
4. Since no independent sources, Thevenin equivalent has Vi = 0 (pure resistor).
Connect up 1V source: Node eqn.— % + % + % =0—-V =0.32V.
_o. —40i 1-40(—0.32/80
[= 1032 4 1=40in 00344 + 140032080 — 005334 — Ry = 5ilay = 18.750
5a. This is what “maximum power transfer” isn’t. R, = 0 maximizes Psq = i%(612).
5b. This is what it is. Now we vary the load, not the source, resistance. R, = 6f).
6. Thevenin equivalent resistance=Norton equivalent resistance=10k(2, so load=10kf2.
8|8+8
Ta. Vi =305 hmrs) = 50V, Tsc = ¥ = 154, Ry = 2||(8|8 + 8) = 2[[12 = 2Q.
7b. KVL: 389 — 227 - 90 =0 - [2 - 15 +56=0— ] =T7A,84 -V = LV, 12V

Note there are two possible solutions, since the i-v characteristic is nonlinear.



