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EECS70A / CSE 70A Network Analysis |
Prof. Peter Burke
Midterm Il solution
Grading criteria for all questions: no credits for answers without units and - 3pts for

calculation error

Problem 1:

I >

4AQ> 50 100 100 | 50 (T 5 A

At node 1,

4+2=vi/(5) +Vvi/(10) "> vy =20
At node 2,

5-2=vy/(10) + vo/(5)— Vv, =10

iy =Vi/(5) =4 A i = vi/(10) = 2A, is = Va/(10) = 1A, is=Vvo/(5)=2A

Grading criteria: 3pts for only KCL at ground or at one node
5pts for only KCL equation or mesh equation with wrong sign
10pts for correct KCL equation at V1 and V; or mesh equation with
incorrect answer

Problem 2:



Spring 2008

At the top node, KVVL gives
V, —36 N V, -0 N Vo —(-12) _
1 2 4

0

1.75V,=33V or V,=18.86V
Alternatively, mesh analysis can be used
11=17.14A, i,=7.71A
Vo= 2(|1-|2):1886 V
Grading criteria:  5pts for only KCL or mesh equation with wrong sign
5pts for correct mesh current i; and i, on mesh analysis
10pts for correct KCL or mesh equation with incorrect answer
Problem 3:
We replace the box with the Thevenin equivalent.
Wheni=15, v=3, whichimpliesthat V1,=3+ 1.5R, (¢D)]
Wheni=1, v =38, whichimpliesthatVt,=8+ Ry, 2
From (1) and (2), Rth=100hms and V1,=18V.
@) WhenR =4, i=Vn/(R+Rm)=18/(4+10)=1.2857 A

(b) For maximum power, R = Rty

Pmax = (V1n)°/4Rmh = 18%/(4x10) = 8.1 watts
= iR, =(0.9)°X10=8.1 watts

Grading criteria:  No credit for final answers without Rt V1
2pts for showing equivalent circuit in the box (Rth, V1n)
3pts for correct i equation
3pts for correct power equation showing R= Ry
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5pts for correct Ry, and V1,

Problem 4:

@) If v, and v, are the voltages at the inverting and noninverting terminals of the op

amp.
Va=Vp=0
0-v,
1ImA = — Vo = -2V
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@) (b)

Since v, = vy = 1V and i, = 0, no current flows through the 10 kQ resistor.
From Fig. (b),

-V, +2+vg=0 ’vozva-2=1-2=ﬂ

Grading criteria: 3 pts for correct Va and Vb for each question
5pts for correct KCL equation for (a) with wrong answer
-3pts for wrong sign of final answer with correct steps

Problem 5:



Ceq = 3F// 6F// 4F = 3+6+4= 13F

Grading criteria: 3pts for showing parallel connection with wrong answer
-3pts for calculation error

Problem 6:
L//L =0.5L, L+L=2L
L, =L+20/050=L+ 22050 g1 -141
2L+0.5L

Grading criteria: 3pts for showing correct connections with wrong answer
-3pts for calculation error
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