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Model Answer

Question 1: (1X2->20 Points)
1) c2>vg=-16.7V

2) d
3) b->0.05)
4 b->v,=3.03V
5) d->1.28)
6) d
7) a—>20Q
8 ¢
9) ¢ 2 Vour =3 Vi
10) b
Question 2: (12 Points)
Open circuit case to get Vth: vy 40
) e —
a
40 4, 40 v a
Vy—100 = Ux—20 | Vy—Vgq . O
— +=—+=>"=0(1point) W JM’
_ <+> O
vy = v, — 20(1 point) TOVA- Jov I
Zerem 2 = %ta(] point) i

v, =80V, v,=V,=120V(1l point)
Short circuit case to get I,.:

V,—100 Vy—20 Vx—Vq __ -

— + ==+ == 0(1 point)
Vag—Vx Vq—V¢—100 -

— + =—— = [(1 point)

v, = zero—> S.C, v, = 40V, vg = 20V



I, =40A (1 point)

Ry =22 =30 (1 point)

ISC

2
b) P = = 1200W (2 points)
4Rtn

60—40-100
) iy =220 = 204
4
i3 = zero
100 — 60
iy =——— =104

ig=iy—i;=10—(—20) =304

Pigoy = —ig X 100 = —3000 W developed
Pyoy = +iy X 20 = 200 W absorbed

Vg 40
o —
+

S e

‘ 40
<M=
31
4() 60 4() 60 a
WM
I3

R,

15

.[ 24V 53_1_48\/

i, Ll n
60 RS20 <
R.I. 6() !). l’(,‘h

P”¢ =i; X vy = —800 W developed
Pmax _ 1200 .
n= Prooy 17y~ 3800 31.5% (2 points)
Question 3: (8 Points)
46i; — 6i, = —24 (2 point)
30i, — 6i; — 24i3 = 72 (2 point) :
84i, — 24i, = —48 (2 point) T B
R
Solve for currents: §40 0
ip=—02A4, (0.5 point) h
i, = 246667 A, (0.5 point)
i3 = 0.13334, (0.5 point)
v, =8V (0.5 point)
Question 3)-a: (4 Points)
Ceq = 0.38 uF (1 point) i(t)
1uF
o— 3
‘ (1)
C 7urF
.
—
1uF
v(t) = 4cos(3t) V
. _ dv(t)
{(8) = Ceq =5

b

) T~

'—0

0
\Y
/1
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dv(t)

dt

—12sin(3t) (1 point)

i(t) = —4.57sin(3t) [uA] (2 point)
Question 3)-b: (4 Points)

KVL at loop: |
—ve+v, +1v,=0 (1 point) 150 mH i
Vo =V — VL + ; +
t=0 Black
Ve A~ 10 uF v, box

v, =

Vo =

_ 1 ‘ -800z ... : —200z ) 4 o
“10x 109 (/ e dl_/ L0 dr ) +5 (1.5 points)

25(e—800t — 1) — 20(e~20% — 1) +5
256—800t _ QOe—QOOt V
di,

150 x 10_3%

150 x 10~3(—160e~800 4 8¢—200t)
—924¢~800t 4 1 9,-200t 7

Ve — Vg,

(256800t — 90g—200t) _ (—24¢—800¢ 1. 1 De—200¢)
49 _ 9190 N £

Question 4: (12 Points)

(1 points)

(0.5 points)
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Step 1:

10k

30 k 10 k

Voo =Vap =Va = Vp =
=[Sy, — L1 (2 points) =

o.c ™ Ry+Rq S R4+R3 S

R1R» R3Ry
= +
t Rl +R2 R3+R4

(2 points)
Thévenin equivalent:

a

Apply KVL at node a:
Ve = 1Ry + Vo + v, (2 points) a

. iy
V1 = 0, I'lRt =0 Rt
Vg = Vy¢

Apply KCL at node a:

Va—Voc Va—Vo Va __ H
St =0 (2 points) . b
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!

Voc — Vo Voc
Rs R¢

R, Ry Rs
UV = - 1+— v
R, +R;y R4+ R3 Rg¢

Apply values to the above equation:

=0

v, =12V v,
Vep =V = 3V (1 point)
. Va=Vo _ .
i = ox = 03m4, (1 pqlnt) sk
iy === 0.4mA4, (1 point) i1\
i1 =i, + iy _ L
i, = —0.7mA. (1 point)
§30 k
jO
+
30k Yo \iz

3k 3k 3k 3k >k 3k 3k 3k 3k %k %k %k >k %k 3k 3k 5k k%
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