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All questions have equal value. 
 
1. For the circuit shown, calculate the current through each resistor and the power delivered by 
the 6 V battery. 
 

 

 
 
 
 
 

 
2. Give the Thevenin and Norton equivalent circuits for the circuit below. What load resistance 
connected to the output terminals would give the largest power transfer? 

  
 
3. In the RL circuit below, determine the output voltage as a function of time if the input is 
stepped from zero to V0 at time t = 0. What is the current at very long times? 

 
4. Show that the circuit of question 3 acts as a differentiating circuit under certain conditions, and 
give the conditions. 
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5. Give an expression for the complex impedance connected to the signal generator below. If the 
input is given by ! = #$sin	(*+), give and expression for the current through R1. 
 

 
 

6. Consider a series RLC circuit with R = 10 Ω, L = 100 mH, and C = 10 µF. What is the Q-
value of the circuit? What are the two frequencies for which the voltage across the resistor drops 
by 3 dB from its maximum value? 
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Current: ! = #$

#%
= & ∙()     Steady state: #*

#%
= 0; & ∙ () 

Ohm’s law: & = ,- =
-

.
⇒ 0 = !1 with 1 = 2ℓ/5 Current density: & = 670# 

Gauss’s law: - ∙ () = 89:%/;< 

Electric potential and potential energy: = = >/8;  (> = 8(= 

Potential difference and emf: - ∙ (? = −(=B
B

C
− =C);	 - ∙ (? = 0 

Power: G = 0! 

Capacitor: 8 = H=, > = 8J/(2H) 

Solution to #L
#M
+ )O = P   has the form Q = 57RCM + P/) 

Faraday’s law: ℰ*9# = 	 - ∙ (? = −
#

#%

B
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T ∙ () = −U

#*
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Inductor: ℰ = 	U
#*

#%
 

Magnetic field of ideal solenoid: V = W<6X 

Euler’s formula: 7YZ = cos^ + _sin^ 

Complex impedance: b = 1 + _c = b 7Yd; 0 = be; 0 = Re 0 = =hijkl 

Capacitive impedance: bm = −_cm =
n

Yom
  Inductive impedance: bp = _cp = _kU 

Series impedance: b = b*   Parallel impedance: n
q
=

n

qr
 

Complex voltage gain: ) = stuv
srw

 

Gain in dB: x#y = 20log	
s|
s}

 

Q Factor: ~ = k<U/1 
















