EECS 210 SOLUTIONS TO PROBLEM SET #5 Winter 2001

1.

Radio: 12.5 = V(5225 ). Headlights: 11.7 = Vir(52%5).
Solving 2 equations in 2 unknowns— Vp = 12.6V and Rt = 0.050 = 50mfl.

2a.

2a.
2b.

Node equation at a: 1.5 = %ﬁ‘ﬁ + Y“:l'a—m — Vo =60V = Voo = Vam =45V.

Node equation at a: 1.5 = 53 + ‘—/"4_()& —+V, =30V - Igc = %’3 = 1.5A.

Setting 30V—short and 1.5A—open— Rr = 60||(40 + 20) = 30Q.

This is consistent with the results of (a): Ry = ¥22 = 7 = 300,

8m.A||20k$2||30V = 30V. Thevenin{30V, 15kQ} —sNorton{2mA, 15kS2}.

Combining current sources and resistors—Norton{—8rm A4, 30}|15 = 10k2}.

. Since no independent sources, Thevenin equivalent has Vp = 0 (pure resistor).

Connect up 1V source: Node eqn.— =2 + ¥ 80 + V—_w =0—V =0.32V.

= 15092 4 1od0ia OO34A+M—-O-O533A—)RT: = 18.7502.

1V
20 0.05334

5a.
5b.

This is what “maximum power transfer” isn’t. R, = 0 maximizes Psq = i2(62).

This is what it is. Now we vary the load, not the source, resistance. Ry = 6£).

Thevenin equivalent resistance=Norton equivalent resistance=10k2, so load=10k£2.

7a.
7b.

Vr = 30(amyey) = 22V, Isc = ¥ = 154. Rr =2||(8{|8 + 8) = 2||12 = Q.

KVL: 8012728 =052 -15]+56=0—>1=TA,84—V =%V, 12V

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



