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Question 1 – Resistive Circuits (25 points) 
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Part 1: Voltages and currents.   
1a) What is the voltage at point A in the circuit above. (4 points) 
 
 
 
 
     R12 = (3k||3k) = 1.5kΩ   = 6V(0.75k)/(0.75k+1.5k) = 2V 

VA = 9*1.5k/6k = 2.25V 
 

VA = 9V*(3k||3k)/(3k||3k+4.5k) =  2.25V 
 
 
 
 
1b) What is the current through R2 ? (3 points) 
 
 
 
 
     IR2=IR12 = VA/R12 = 2.25V/3k = 0.75mA  
 
 
      IR2 = 0.75mA 
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Part 2: Equivalent circuits: 
2a) What is the total resistance seen by the source VS in the circuit in Part 1?(6 points) 
 
 
 
 
     R12=1k+2k= 3k  
     R123=3k||3k=1.5k  
    Rt = 1.5k + 4.5k = 6k 
     Rtotal = 6kΩ 
 
 
 
 
2b) For a 9V input, what is the current out of this source? (2 points) 
 
 
 
 
     I = 9V/6kΩ =1.5mA                I=1.5mA 
 
 
 
 
2c) For a 9V input, what is the voltage at point B in this circuit?  (3 points) 
 
 
 
 
     VB = VA*(1k)/(1k+2k) = 2.25/3 = 0.75V         VB = 0.75V 
 
 
 
2d) For a 9V input, what is the current through R3?  (3 points) 
 
 
 
 
     IR3 = VR3/3k = 2.25V/3k = 0.56mA  IR3 = 0.75mA 
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Part 3: color code 
 
3a) You are looking for a 10k resistor. What would the color bands be for this value?.  (2 
points) 
 
 
 
 
Brown-Black-Orange                    
 
 
3b) Your partner misreads a poorly colored 3rd band as blue instead of its correct color of 
green. The incorrect value you use in your calculations will be ___10____________ 

(insert number) times too (Large xxxxx) (circle one).  (2 points) 
 
 
 
 
 
 
3c) Extra credit:  What is the nominal tolerance of a standard resistor with no tolerance 
indicator band?     +/-____________%  (1 point) 
 
extra:  +/- 20% tolerance  
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Question 3 – Transfer Functions (20 points) 
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Part 1: Transfer Functions 
 
1a) What is the transfer function (Vout/Vin) for the circuit?  You must simplify. (6 
points) 
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1b) What is the simplified transfer function of the circuit at low frequencies? (3 points) 
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1c) What is the simplified transfer function of the circuit at high frequencies? (4 points) 
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Part 2: Resonance 
 
2a) Find the frequency ω (in terms of L & C) where the impedance of the inductor and 
capacitor (ZL & ZC) have the same magnitude (but opposite signs) and cancel each other.  
(2 points) 
 
 
 
 1/ωC = ωL  
 1/(LC) = ω2 
 LC

1=ω  
 
 
2b) How does the frequency in 2a compare to the circuit’s resonant frequency?  (2 points) 
 
 
 
  They are the same! 
 
 
 
2c) What is the value of the transfer function H(jw) at this frequency?  (2 points) 
 
 
 
 H(jω) = 0 
 
 
 
2d) For Vin(t) = 2sin(ω0t + π/2) where ω0 is the frequency found in 2a, what is Vout(t)?  
(2 points) 
 
 
 

Vout(t)= 0  














