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Figure 1a 

1a) Find the voltages 𝑣 , 𝑣 , 𝑣 , and  𝑣  in the circuit of Figure 1a.  (4 marks) 

 

Figure 1b 

1b) For the circuit of Figure 1b, calculate current through 2Ω resistor using superposition theorem. (6 
marks) 

 



 

 

Figure 2 

2a) For the circuit of Figure 2, write a set of mesh equations using mesh currents 𝑖 ,  𝑖  and 𝑖 . (6 marks) 

2b) Solve the mesh equations to find 𝑖 . (2 marks) 

2c) Find the value of 𝑣 . (2 marks) 

 

 

Figure 3 

3a) For the circuit of Figure 3, find the value of 𝑣  using nodal analysis. (6 marks) 

3b) Find the value of 𝑖 . (4 marks) 

 

Figure 4 

For the circuit of Figure 4: 

4a) Find the open circuit voltage across terminals AB. (3 marks) 

4b) If terminals AB are connected together by a short circuit, find the current flowing in the short circuit. 
(3 marks) 

4c) Find the Thevenin Equivalent Circuit at terminals AB. (2 marks) 

4d) If a load resistor of 2 kΩ is connected across terminals AB, what is the voltage across the load 
resistor? (2 marks) 



 

 

 

Figure 5 

5. Find the output voltage 𝑣  of the operational amplifier circuit of Figure 5, with 𝑉 = 5 volts. Assume 
that the op-amps are ideal with infinite gain. (10 marks) 

 

 

Figure 6 

In the circuit of Figure 6, the switch has been open for a long time.  At 𝑡 = 0 the switch closes and 
remains closed for 𝑡 > 0. 

6a) Find the initial value of the capacitor voltage 𝑣  just after the switch closes. (2 marks) 

6b) Find the final value of the capacitor voltage 𝑣  as 𝑡 → ∞. (2 marks) 

6c) Find the time constant 𝜏. (2 marks) 

6d) Write the equation giving the capacitor voltage 𝑣 (𝑡) as a function of time for 𝑡 > 0. (2 marks) 

6e) What is the value of the capacitor voltage at 𝑡 = 2.2𝜏? (2 marks) 

 

 

 



 

 

 

Figure 7 

 

In the circuit of Figure 7, the operating frequency is 60 Hz.  The component values are 𝑅 = 1 Ω, 𝑅 =

2 Ω, 𝑅 = 2 Ω, 𝐿 = 2.653 milliHenries, and 𝐶 = 1,326 microFarads. 

7a) With the load impedance 𝑍  removed, find the Thevenin equivalent circuit at terminals AB. (6 marks) 

7b) With a load impedance 𝑍  connected to terminals AB, what value of 𝑍  dissipates the maximum 
amount of average power? (2 marks) 

7c) With 𝑍  chosen as in question 7b, how much power does 𝑍  dissipate? (2 marks) 

 

 

 

  



 

 

Solution to the ELEC 273 Final Exam 2018 

December 18, 2018 

 

Figure 1a 

1a) Find the voltages 𝑣 , 𝑣 , 𝑣 , and  𝑣  in the circuit of Figure 1a.  (4 marks) 

 

 

 

 



 

 

 

Figure 1b 

1b) For the circuit of Figure 1b, calculate current through 2Ω resistor using superposition theorem. (6 
marks) 

 

 



 

 

 

 

 

 

 

 

  



 

 

 

Figure 2 

2a) For the circuit of Figure 2, write a set of mesh equations using mesh currents 𝑖 ,  𝑖  and 𝑖 . (6 marks) 

2b) Solve the mesh equations to find 𝑖 . (2 marks) 

2c) Find the value of 𝑣 . (2 marks) 

 

 

 



 

 

 

 

 

 

 

 



 

 

 

 

Figure 3 

3a) For the circuit of Figure 3, find the value of 𝑣  using nodal analysis. (6 marks) 

3b) Find the value of 𝑖 . (4 marks) 

 

 



 

 

 

Figure 4 

For the circuit of Figure 4: 

4a) Find the open circuit voltage across terminals AB. (3 marks) 

4b) If terminals AB are connected together by a short circuit, find the current flowing in the short circuit. 
(3 marks) 

4c) Find the Thevenin Equivalent Circuit at terminals AB. (2 marks) 

4d) If a load resistor of 2 kΩ is connected across terminals AB, what is the voltage across the load 
resistor? (2 marks)

 



 

 

 

 

 



 

 

 

 

 

 

 

 

  



 

 

 

Figure 5 

5. Find the output voltage 𝑣  of the operational amplifier circuit of Figure 5, with 𝑉 = 5 volts. Assume 
that the op-amps are ideal with infinite gain. (10 marks) 

SOLUTION 

 

The first op-amp is a “current blocker” and provides a high input resistance to source 𝑉 , the output 
voltage is 𝑉 . 

 



 

 

 

  



 

 

 

 

Figure 6 

In the circuit of Figure 6, the switch has been open for a long time.  At 𝑡 = 0 the switch closes and 
remains closed for 𝑡 > 0. 

6a) Find the initial value of the capacitor voltage 𝑣  just after the switch closes. (2 marks) 

6b) Find the final value of the capacitor voltage 𝑣  as 𝑡 → ∞. (2 marks) 

6c) Find the time constant 𝜏. (2 marks) 

6d) Write the equation giving the capacitor voltage 𝑣 (𝑡) as a function of time for 𝑡 > 0. (2 marks) 

6e) What is the value of the capacitor voltage at 𝑡 = 2.2𝜏? (2 marks) 

 



 

 

 

 

 

 

 



 

 

 

Figure 7 

In the circuit of Figure 7, the operating frequency is 60 Hz.  The component values are 𝑅 = 1 Ω, 𝑅 =

2 Ω, 𝑅 = 2 Ω, 𝐿 = 2.653 milliHenries, and 𝐶 = 1,326 microFarads. 

7a) With the load impedance 𝑍  removed, find the Thevenin equivalent circuit at terminals AB. (6 marks) 

7b) With a load impedance 𝑍  connected to terminals AB, what value of 𝑍  dissipates the maximum 
amount of average power? (2 marks) 

7c) With 𝑍  chosen as in question 7b, how much power does 𝑍  dissipate? (2 marks) 

 



 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 


