Prof. Shayla Sawyer Fall 2014

CPO01 solution

Electric Circuits
ECSE 2010

Questions:

What do | need to know about this class?

What is voltage? What is a voltage difference/gstdrop?

What is current?

What is polarity?

How do we define power?

What is a circuit model?

What is a ground?

What is the IV characteristic of an open circuit&hart circuit? an ideal voltage source?
an ideal current source? a resistor? a diode?

What is Ohm's Law?

What is a hode in a circuit?

What is a closed loop in a circuit?

How do we apply Kirchhoff's Voltage Law (KVL)? Kinhboff's Current Law (KCL)?

Node 2
il V= 2
3 )
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E— EE— V = Blode 3
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Rla:: 10
l15:= 2A Vig= 2V
Rpqi= 49 _ _
2a log:= 1A Vogai= 1V
Rpqi= 20 Vag= 3V

Finding | (left)
Current goes to the Find V (right) (KVL clockwise loop)
right

VR2a= V1a~ V2a Voa*t V3a*t Vp3=0

VR2a=1V Vn3=Voa~V3a
VR2a Voa= -2V
IRZ:: = 250CmA n3
R2a
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Finding V (top) KCL

Finding I (right) (KCL)

Node 3
l1=l5-1,,=0
12" 'n2
~Vn3
R Ing+124=0 _
la In2:= {(-11a* l24)
Vv
n3
|n3:: -] _|2a+ _R |n2—1A
la
_ | SRy, +Vy =3V
lh,3=3A n2-"4a” VY2a
b)
6 = R1Z R2 2 R3Z
1k 2k 3k
Assign polarities to each resistor and apply KCL or KVL to obtain three independent expression
for the voltage across each resistor
VR1=VR2=VR3=6V
Rlc
Node 1 AN L ] 1
c) 3k
3k Vs
R1 =L .
= g5
6 =" g
R27 o
R3 R3c
AW Wy o 2
N 1k
= —
Ask about polarity

1k
Node 2
Assign polarities to each resistor and apply KCL or KVL to obtain three independent expressions

for the voltage across each resistor
Rlc:: 3k
RZC:: 2k
R3C:: 1k
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Do KVL

6+ VR1c* VR2ct VR3c=0

Then do KCL at

o%%sl
i1~ ipc=0
substitute ohms law
VRic VRee_
R1c RZc
Node 2
ipc=i3c=0
VR2e _ VR3c _
RZC RSc

solve for VR1c and VR3c (get in terms of
VR2c

\
R2c
VR1c™ R, Ric
c
_ RsdVRroc
VR3c™ —R2
c
Put in KVL
equgfinn
RidVrR2 R3dVRr2
-6 + + + VR2 =0
RZC RZC
6[R
2C
= VRZC:: 2

CPO01 solution

Do the matrix!

VRict VR2c* VR3c= 6

1 1
— Wpqa- —[Vpo+ 0=0
Rlc R2c
Rlc RZC
1
0+ —Vpo— —[Vpan=0
R2c R3c
RZc RSC
1 1 1
1 -1
— = 0
My = 3000 200°
1 -1
0 -
210 100°
Cl =
1
X1=Mp 1€
3 _
« |5 VR1c=3
1 VR2c=2
1
VR3c=1
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To find VR3
R
3c
VR3c= 7~ VR2c
2c
VR3c=1
To find VR1
Ver RidYR2c
Ric—
RZC
VR1c=3
d)
[l | b |
R2
AN
1+ 2k

4k 2E-3

) 12

1E-3

R3
§ 1k

Assign polarities to each resistor and apply KCL and/or KVL to obtain three independent
expression for the voltage across each resistor

R1d C I1d
§ 4k T 2mA

©

12d
1mA

§ R3d
1k
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At node 1

1) R1d*l1d~'rR2d=0

AT node 2

@  'Red”'2d7'r3d=0

Solve first
eqguation
for VR1d

R1dVR3d * 11dR1dR2d
Rig* Rog
Put in (2) equation

VR1d=

R1dVR3d* l1dR1dR2d
Rid* Rog

Rog
Solve for VR3

“VRad*
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12dR1dR3g ~ 11dR1dR3d + l2dRodR3q

Rid* Rod+ Rag

VR3g:= 285.7mV
Put VR3d in equation (3)

R1dVYR3d * l1dR1dR2d
Rid* Rod

VR1d=
VR1q= 2857V

To find the voltage across R2d you
subtract the node 1 from node 2
voltages.

Rig= 4k Rog= 2kQ Raq:= 1k l14:= 2mMA
I2d:: 1mA
VR1d VR1d~ VR3d
—  thg - ——F— =0
or Rig Rogd
or VR1d~ VR3d | VR3d _ 0
— lpg—— =
Rog R3g
Also need loop to solve matrix
equation!
B VRid* VR2d* VR3d=0
So put all equations together
VRid* VR2d* VR3d=0
1 1 1
‘(R— + R—jwmd+ 0+ 5 ~YR3d="2
) VRad 1d Ra2d 2d
R
Rog Rog  Rag
=285.714ImV
[ -1 1 1 i
(1, 1y,
My = 410 200 oo’
1 o[-+ , 1
. o2nd ond® 110 |
0
_ -3
C,:=| -2010
110 °
_1 2.857
X2 =Mz 16 Xy =| 2571
0.286
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