Electric Circuits Prof. Shayla Sawyer
1) Equivalent Circuits/Circuit Reduction
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In the above circuit determine:

a. The equivalent resisance seen by the voltage source
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b. Find the current through the voltage source.

Viri
REQpi

= 1.125-mA

Lyipr =

c. Find the voltage across R8.

. R45678p1
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4k 45678P1 T ®123P1
g = 4K
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V1 Voltage across R6, R7 and R8 is the same.
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2) Equivalent Circuit
R1
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In the above circuit determine:

2.1: An equivalent source (a single voltage source)

V1 and V2 are effectively in series since the current through V1 must equal the current through V2.

Vl =6V V2 =2V
VEQ = Vl — V2 opposite polarities
2.2: The equivalent resistance seen by the combined voltage source

Ry = 2k R, := 4kQ Rj = 8kQ2 Ry = 1kQ
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Rppi= ——— = 1.333x 10°0)
R1+R2

3
R56 I:R5+R6:8X10 Q

RS = 6kQ
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2.3: The current through the voltage souce, V1.

From part a, we know the current through VEQ is the same as the current through V1. Therefore,

_ VEQ
vi=3—
EQ

Iy = 1.875-mA

2.4: The current through the resistor R6

We know the current from the source is divided between R3 in parallel with R4 and parallel with (R5+R6)

R3-R4
Ryy=——
34 R3 + R4 R34 = 0.889-k(2
Current divider equation
o R34 (1)
R6 -5 o VI
R34+ Rs6

Ipg = 0.188-mA
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3) Node/Mesh Analysis V1

N

-

3.1: Apply node analysis to determine V1 and V2

The ground node is given. Nodes at the end are constrained by voltage sources with VV3=4V and

V4=8V.
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3.2: Apply mesh analysis to determine i1, i2, and i3
The current in loop 2 is constrained by the current source, i2 = -1*10/-3
. -3
12b = -1-10 A since there is a current source that is not shared by any other loops
KVL on loop 1
iRy +ipRy —igpRy = Vg =0
. . -3 -
ij-5k+iy-3k+1:10° ~-3k— Vg = 0

Vg -1107300°
T 8x 10°
i1y = 125x 107"
iy = 0.125mA
KVL on loop 3

2k + Ve +indk + 1-10 -4k = 0
3 g2 +1i3

Vg (110734109

. -3 3 —
6k = -V 1-10° °-4-10 =2x10
13 sz+( ) 103 X

3

V32+(1-1o‘3-4-103)

i =
3 .
6-10°
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4) Superposition
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§ 5k

3.1: Use any method in the parentheses to determine the voltage across R2 (node, mesh, circuit reduction, source
transformation)

Nodal analysis

KCL at VA

KCL at VB

KCL atVC
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3.2: Find VR2 using superposition. (For each source, draw the schematic).

For V1:
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Re. 4R
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double voltage divider

4k
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For I1:
R1 R4 R3
AW MV MV
4k
2k 2k
R5
2k
§ R2
6k 11
@P 0.004
?0
double current divider
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