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EECS2200 Electric Circuits

| Chapter 2

| Activities

| Activity 1

(a)Ifiyis 15 mA, how
much voltage does this ;gg;,
dependent source
supply?

(b) What units are

associated with the 0.25]
gain 0.25 for this i

dependent source?

(c) Suppose the value of vx
is4 V. What is the
value of vs?




| Solution

| (@) v=100A/V * 15mA= 1.5V.

(b) Since this is the dependent current source, the
output current i=0.25%i,

The unit of gain is A/A.

(c) This is a current source, we can’t calculate the
voltage v, based on given information.

| Activity 2

l Which of the circuits below is valid?
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| Solution

’ The circuit on the left is valid.

|Activity 3
find voriin ¥ [lw'
every circuit <D 1A v, 8Q § C_D 50V 02 S§
(a) (b)
+
+
CD 1A % 2003 (_) 50V 2I§dfz§
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|Solution

(a) v,=iR=1*8=8V
(b) i,=V/R=VG=50%0.2=10A
(c) v,=iR=-1*20=-20V

i Ip

(d) i;=V/R=-50/25=-2A e PR
() (b)
( { )1A 1* 2003 50V 25?§
© e (d) |
| Activity 4
| Sum the currents at each node in the circuit.
b
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| Solution

iy tigig-i,—i, =0
L iy-igi-1,=0

Q0 T

ih

leaving = positive

| Activity 5

’ Sum the voltage around each designated path in
the circuit.

) vV
- WAV
U d 79
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| Solution

o Q

SVt vs-v, =0

(@)

d:-v-v,+v,-v,

DV Vym V- Vg

Lyt vt v- v - v=0

10 d 2Q
— "\ MWV
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| Activity 6

} Use Kirchhoff's Law and Ohm’s Law to find i in the

circuit.
10 Q
YWV ®
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@
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| Solution

l Applying KCL to node b: i;-iy-6=0 ->| -i,+i,=6
Applying KVL to loop “abca’,

Based on two equations, we can solve ijand i,
ip=-3A and i,=3A.

+vO0 -

10 Q b
2'A%A%

<D120 v’ Vi 3500 l ] <D 6 A

Cc

| Activity 7

l (1) Ifiyz=1A, find i,
(2) Find the power dissipated in every register

4 Q 10 Q

= ;
150\/(_? 11,3650 2250




| Solution

| (1) Given iy3=1A, we have:
v,=150-50*1=100V (KVL, acda)
i,=V,/25=4A (Ohm’s Law, OL)
i;+1=i,, i;=3A (KCL, c)
v,=10%i;+25%,=130V (KVL, bcdb)
i,=v,/65=2A (OL)
i,=i,+i;=5A (KCL, b)
i,=i,+ip=6A (KCL, a) a

150v<ﬁ

| Solution

l (2) ig=1A, i1=2A, i,=4A, i;=3A, i,=5A
pio = 5%(4) =100 W
Pso =
Pesr =

Pios =

Dasy —
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| Activity 8
} Construct a circuit model for a device
I
+ v, (V) | i, (A)
o
: 30 0
Device (%
. 15 3
- 0 6
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| Solution

} Based on the V-I relation in Table, we can plot the
voltage as a function of the current.

eY) v, (V) | i (A)
o 30 0
15 | 15 3

3 6 i(A) 0 6

From the plot, we have: v=30-5i,




| Solution

l Given: v;=30-5i, 2 a KVL equation in a loop
30 - independent voltage source
Si; = a current passes through a 5Q resistor

Device
°

30V

5Q a

| Activity 9

l (a) Use Kirchhoff’'s Law and Ohm’s Law to find the

voltage v,,.

(b) Show that the solution is consistent with the
constraint that the total power developed in the
circuit equals the total power dissipated.

—
l
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10V

260

2Q)
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| Solution

(a) There are two loops in the circuit.
KVL for left part: 10=6i,

KVL for right part: 3ig=2i,+3i,

Solve two equations, we have:
ii=1.67 and i;=1A

Applying Ohm’s Law, v,=3%i,=3V

2Q)
24%%

.> . o
L Lo

<D10v sen (D3 303,

| Solution

l (b) p1gy=-10*1.67=-16.7W
Pys=3is " (-ig)=-5W
Pe=1.672*6=16.7W, p,=12*2=2W, p,=12*3=3W
Piota=-16.7-5+16.7+2+3=0W
So the power is balanced.
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| Activity 10

I The circuit represents a
common configuration
encountered in the
analysis and design of
transistor amplifiers.
Assume that the values of
Ry, Ry, Re, Rg, V. and V,,
are known.

Find i in terms of the
circuit element values.

| Solution

| Apply KCL to nodes a, b, ¢, and 1, we have:

@) i+i.—i=0
(2)iz+i,-i, =0

(3) iy =iz —ic=0
4)i. = pi,

Apply KVL to 2 loops bcdb and badb, we have:

(5) V, +i.R, —~i,R, =0
(6) —iR +V..—i,R, =0
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| Solution
I Solve Eq.(6) for i, and substitute i, into Eq. (2)
i = Vec LR,
1 Rl
Vee = LR, =i +i, =10, = Ve = iR
R, R +R,

Substitute i, to Eq.(5), solve for i¢

Vo + iRy _ Ve — 1R, (VCC _iBRl)RZ _ Vo

R, R +R,

(R1 +R2)RE R,

| Solution

I Substitute i¢ into Eq. (3), and use Eq.(4) to eliminate i, in
Eq.(3), we have:

(Vcc _iBRl)RZ _ Vo
(R1 +R2)RE R,

_ VCCR2/(R1 +R2)_V0
" RR,/(R+R,)+(1+B)R,

= lB(1+/3)

"B
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