
       NAME:___SOLUTIONS______ 
 
EEE 202                                         TEST 1                                      Sep. 23, 2011 

2 Problems, Equal Credit, Closed-book/notes 
 
Problem 1.  In the following circuit, the unknown current source provides 1W of power. Find 
the value of the source current “IS.” 
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500 ൌ 0.045ሺܣሻ  

 
 
Problem 2.  Develop a set of equations to compute V0 in the following circuit.  
Express your answers in matrix form.  

 
 
 
 
 
 
 
 
 
 

 
Nodal Analysis 
After writing the nodal equations, we obtain the following matrix form 
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Loop Analysis 
After writing the loop equations (one super-mesh), we obtain the following matrix form 
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IS (A) 
500Ω 

2kΩ 

2kΩ 

10mA 
1×10-4V0 

+ 
 
V0 

 
- 

2kΩ 

+ 
- 

9 V 



EEE 202,  TEST 2, 10/07/2011     NAME:___SOLUTIONS___ 
2 Problems, 30’, Closed Book&Notes, 1 sheet of formulae allowed 
 
Problem 1. The following op-amp amplifier with R1 = 1kΩ and R0 = 50kΩ is used to amplify a 
sensor voltage Vs in the range [0-1]mV. Find the output voltage V0 and the maximum current 
drawn from the sensor, when Vs = 0.7mV.  
 
 
 
 
 
 
 
 

଴ܸ ൌ െ
ܴ଴
ܴଵ ௦ܸ ൌ െሺ50ሻሺ0.7ሻܸ݉ ൌ െ35ܸ݉ 

݅௦ ൌ
ሺ ௦ܸ െ 0ሻ
ܴଵ

ൌ
0.7݉
1݇ ൌ  ܣߤ0.7

 
Problem 2.  Find the Thevenin equivalent of the following circuit: 
 
  
 
 
 
 
Approach 1: Apply Nodal analysis to find Isc, shorting the 2k resistance. This is easier because 
the short reduces the number of nodes. There are 2 nodes, V1=9V and V2. We have 

ଶܸ െ 9
1݇ ൅ ଶܸ

3݇ ൅ 1݉ ൌ 0 ֜ ଶܸ ൌ 6 
To compute Isc observe that the current out of the 3k resistor is V2/3k = 1m+Isc, hence, Isc = 1mA. 
Next, the Thevenin resistance of the circuit is (1k+3k)||2k = (4/3)kΩ. Hence, Voc = (4/3)V. 
 
Approach 2: Apply successive source transformations to reduce the circuit starting from the left: 
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EEE 202: TEST 3      NAME:____SOLUTIONS_______ 
3 Problems, equal credit, 50’, Closed Book&Notes, 1 sheet of formulae allowed 
 
Problem 1.   

1. A circuit voltage is described by   )sin(423 tv
dt
dv

=+ ; v(0)=1.   Find its time constant. 

T ൌ
3
2 ൌ 1.5ሺsሻ 

 
Problem 2.  In the following circuit, find the voltage Vo for t > 0. 
 
 
 
 
 
 
 
 
 
Vo is a continuous variable.  
1. t < 0, From voltage division: ܸ݋ሺ0ሻ ൌ  ଶ଴௞||ଷ଴௞

ଵ଴௞ାሺଶ଴௞||ଷ଴௞ሻ
ݏܸ ൌ  ଵଶ௞

ଵ଴௞ାଵଶ௞
1 ൌ ଺

ଵଵ
ൌ 0.55ሺܸሻ 

2. t > 0, ܸ݋ሺ∞ሻ ൌ 0ሺܸሻ 
3. t > 0, ்ܴு ൌ  20݇||30݇ ൌ  12݇ሺΩሻ ֜ ܶ ൌ ்ܴுܥ ൌ 0.4݉ ൈ 12݇ ൌ 4.8ሺݏሻ 

4. t > 0, ܸ݋ሺݐሻ ൌ ܸܨ ൅ ሺܥܫ െ ሻ݁ି ೟ܸܨ
 ೃ೅ಹ಴ ൌ  0.55݁ି ೟

ర.ఴሺܸሻ 
 
Problem 3.  In the following circuit, find the current Io for t > 0. 
 
 
 
 
 
 
 
 
Io is a possibly discontinuous variable. 
1. t < 0, Perform a source transformation of the voltage source (Is =0.1mV, Rs 10k||20k = 6.7k). 

Then, at steady-state, the inductor current is the sum of the two current sources ܫ௅ሺ0ሻ ൌ
 0.1݉ ൅ 1݉ ൌ 1.1݉ሺܣሻ 

2. t > 0, Replace inductor with  a current source to find IC for Io: 3 loops with currents I1, I2, I3 
(clock-wise, left-to-right), and loop equations 1ܫ െ 2ܫ ൌ 1.1݉, 3ܫ ൌ െ1݉, 1ܫ6.7݇ ൅
30݇ሺ2ܫ െ 3ሻܫ ൌ 0, from which, ݋ܫሺ0ሻ ൌ െ2ܫ ൌ ଷ଻.ଷ

ଷ଺.଻
݉ ൌ 1.02݉ሺܣሻ. 

3. t > 0, Replace inductor with  a short: ݋ܫሺ∞ሻ ൌ 1݉ሺܣሻ, (i.e., all the current from the source). 
4. t > 0, ்ܴு ൌ  20݇||30݇ ൌ  12݇ሺΩሻ ֜ ܶ ൌ ௅

ோ்ு  
ൌ ଵ

ଷ
 ሻݏሺߤ

5. t > 0, ݋ܫሺݐሻ ൌ  1݉ ൅  .ሻ (where, M = 1e6)ܣଷெ௧ሺ ି݁ ߤ20
 

 
 

1 V 

  10 kΩ 

t = 0 

   0.4 mF  30 kΩ  20 kΩ 

+ 
Vo 
 
 
_ 

 
 

1 V 

  10 kΩ 

t = 0 

 
Io 

 4 mH  30 kΩ  20 kΩ  1 mA 
  10 kΩ 



EEE 202,   TEST 4    NAME:____SOLUTIONS____ 
Closed-book/notes, 3 problems, equal credit, 1 sheet of formulae allowed 
 
For the following circuit: 
 
 
 
 
 
  
Problem 1: Find the steady-state voltage at the 1001000 Ohm resistor (Vout). 
 
At 100rad/s: 10mH => j, 1mF => -10j, 1mF||1k => 0.1-10j 
Voltage division: ௢ܸ௨௧ ൌ 0ס1 ଴.ଵିଵ଴௝

௝ାଵ଴ା଴.ଵିଵ଴௝
ൌ 0.50 െ 0.55݆ ൌ ס0.74 െ 48௢ 

 
Problem 2: Find the average power dissipated by the 1001000 Ohm resistor. 
 
Current: ܫோ ൌ

௏೚ೠ೟
ଵ௞

ൌ ס0.74݉ െ 48௢ 

Power: ௔ܲ௩ ൌ
ଵ
ଶ

|௏೚ೠ೟||಺ೃ|
ଵ௞

௩ߠሺݏ݋ܿ െ ௜ሻߠ ൌ
ଵ
ଶ
0.74ଶ݉ ൌ 0.27݉ሺܹሻ 

 
Problem 3.  In the following circuit, IS(t) = 0.001cos(100t) (A), VS(t) = 2cos(100t+30o) (V). 
Write a set of equations to compute the voltage Vout. Express in a matrix form. 
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Computing in MATLAB, )(7.1101.29)2.272.10( VmmjV o

out ∠=+−=  

 

1mF 
1mΗ 

SI  

 + 
 
Vout 

 
-

  1 kΩ 1mΗ 

SV
1µF 

+ 1 cos(100t) V 1m F 

10m Η 

1 kΩ 

+ 
 
Vout 

 
-

10 Ω 



EEE 202,   TEST 5    NAME:____SOLUTIONS____ 
Closed-book/notes, 2 problems, equal credit, 1 sheet of formulae allowed 
 
 Problem 1: For the following circuit 
 
 
 
 
 
 
  
Find:  

The transfer function ௏೚ೠ೟
௏೔೙

ൌ
ቀ௦஼ା భ

ೃమቁ
షభ

௦௅ାோଵାቀ௦஼ା భ
ೃమቁ

షభ ൌ ଵ
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ൌ

ଵ/௅஼
௦మା௦ቀೃభ

ಽ ା భ
ೃమ಴ቁା భ

ಽ಴ቀଵାೃభ
ೃమቁ

ൌ ଵ/ଵ଴ఓ
௦మା௦ቀ భ

భబ೘ା భ
భೖభ೘ቁା భ

భబ೘భ೘ቀଵା భ
భೖቁ

ൌ ଵ଴଴,଴଴଴
௦మା௦ሺଵ଴ଵሻାଵ଴଴,ଵ଴଴

ൌ ଵ଴଴,଴଴଴
௦మା௦ଵ଴ଵାሺଷଵ଺.ସሻమ 

• The resonant frequency ߱଴ ൌ 316.4(rad/s) 

• The damping ratio ߞ ൌ ଵ଴ଵ
ሺଶሻሺଷଵ଺.ସሻ

ൌ 0.16 

• The quality factor  ܳ ൌ ଵ
ଶ఍

ൌ 3.13 

Problem 2: Sketch the Bode plot (magnitude and phase) for the transfer function 

ሺ࢙ሻࡴ ൌ
࢙ ൅ ૚૙

ሺ࢙ ൅ ૚ሻሺ࢙ ൅ ૚૙૙ሻ 

 Corner Frequencies 
Zeros: 10 

Poles: 1, 100 
DC-gain: 1/10=-20dB  

 

+ Vin = 1 cos(ωt) (V) 1m F 
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