
Electric Circuits Prof. Shayla Sawyer
1) Dependent Voltage Sources
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In the circuit above, set up the linear system to analyze the circuit using both mesh and node analysis.  You only need to
solve for Vx using one of the methods.  Be sure to include the following:

a) Label the nodes you would use to perform node analysis.
b) Clearly write linear system of equations for nodal analysis.
c) Clearly write linear system of equation for mesh analysis.
d) Find Vx using either method.
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KCL at B

VB 0

1k

VB VA

2k


VB VC

4k


VB VD

2k
 0=

VA
1
2k
 VB

1

1k

1

2k


1

4k


1

2k






 VC
1
4k






 VD
1
2k






 0=

KCL at D

0.004Vx

VD VB

2k


VD VC

1k
 0=

Vx 0.004( ) VB
1
2k






 VC
1
1k






 VD
1

2k

1

1k






 0=

VA 4V=

0 VB VD Vx=

0 VC 2Vx=

You can subsitute in or just put it in a matrix...subsituting reduces to 2 equations
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i2 2 k i1 2 k i2 1 k i2 4 k i4 4 k 0=

2( ) i1 2 k( ) i2 7 k i4 4 k 0=

4 i3 2 k i1 2 k i3 1 k i4 1 k 0=
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2) Thevenin/Norton Voltage
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On the above circuit, using any method, find the a) thevenin voltage, b) thevenin resistance, and c) norton current.  Draw
the schematics of the norton and thevenin circuits for full credit. Confirm your values by any method.
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Node analysis

At node C
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At node D
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R5 2kΩR3 1kΩ R4 3kΩ
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NOTE: Diagram is technically incorrect, R5 is a
short so not included....with short and no RLoad
it is correct

Loop 2 and 4 is a supermesh

1( ) i4 i2 0.002=


8 i2 1 k 0.004 1 k( ) i2 3 k 0=

2( ) i2 4k( ) 8 0.004 1 k=

i2 1mA

i4 0.002 0.001=

i4 3mA=
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3) Thevenin/Norton Voltage
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Determine VTH using any analysis method, IN using any analysis method, and RTH using the test method for the above
circuit. Verify your answers.
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Use voltage divider to find Vx
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4) Amplifier Circuits
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a) Find the output voltage, Vout.  The voltages to power the op-amps are 9V and -9V.

Vout1 9VU1: Comparator, V+>V-, 
U2: Non inverting amplifier (R5 has no effect sice no current is drawn by the amp.

Vout2 1
3000

1000





2 V 8V

U3: Summing, inverting amplifier with different gain circuits

Vout
3000
9000

Vout1
3000
6000

Vout2 7 V

5) Amplifier Circuits - Desing problem

a) Design a two stage amplifier such that the output of the first stage is V1 = 5*Vin and the output of the second
stage is V2 = -V1.  

12



Electric Circuits Prof. Shayla Sawyer
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U1: is a noninverting amp V1 = (1 +4k/1k)Vin= 5Vin
U2: Inverting op amp, V2 = (-1k/1k)*V1 = -5Vin
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