
 

STUDY QUESTIONS-1 
 

1)a) Is the interconnection in the figure valid? Explain. 

b) Can you find the total energy developed in the 

circuit? Explain. 

 

 

 

 

 

 

 

 

 

 

2) For the circuit shown, find: 

a) the current i and the voltage v0, 

b) the power dissipated in each resistor, 

c) the power delivered by each source. 

 

 

 

 

 

 

 

 

 

3) Given the circuit shown in the figure, find the values of vGS and vo. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4)A power generating linear circuit produces 1000 W when 10 Ohms connected to it. It produces 530 W when 85 Ohms 

connected . What is the maximum power that could be obtained from such generator? Which resistor value must be used 

for that? 

 

 
 

  



 

STUDY QUESTIONS - 2 
 

1) Write the node voltage equations for v1 and v2, and solve the equations. 

 

 
 

 

2) Write the necessary equations for solving vx. Define all the necessary variables you use on the circuit diagram. Solve the 

equations and find vx. 

 

 
 

3) An npn transistor in Figure (a) can be modeled using a constant voltage source and a dependent current-controlled 

current source as shown in the dc equivalent model in Figure (b).  

For the transistor circuit in below, let β = 100 and VBE = 0.7 V. Determine Vo and VCE. 

 

 

 

 

 

 

 

 

 



 

4) For the circuit shown, write five equations which are necessary to solve for the unknowns V1, V2, V3, iB, and i1.  Do not 

solve the equations; just write them correctly and completely. 

 

 

Equation 1: 

 

 

 

 

 

Equation 2: 

 

 

 

 

 

Equation 3: 

 

 

 

 

 

Equation 4: 

 

 

 

 

 

Equation 5: 

 

 

 

 

 

 

  



 

STUDY QUESTIONS – 3 

 
1) Find the Thevenin equivalent at terminals a-b of the following circuit. 

 
 

2) Find the Thevenin and Norton equivalents of the following circuit. 
  

 

 

 
3) A power generating linear circuit produces 720 W when 5 Ohms or 20 Ohms connected to it. What is the maximum 

power that could be obtained from such generator? Which resistor value must be used for that? 

 

Hint:  

Use a Thevenin equivalent model for the circuit and find the parameters VTH and RTH using the given data. 

 

 
4) Find the output voltage Vo in terms of the input voltages V1, V2, and V3. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

5) 

  
 

 

 

 

 

6) 

 
 

 

 

 

 

7) For the circuit below: 

a) Calculate the current delivered by the voltage source in terms of the value R. 

b) Calculate the total power delivered to three R resistors (in terms of the value R). 

c) To get the most total power calculated at (b), what should be the value of R? 

 

 
 

8) Find the Thevenin and Norton equivalents of the following circuit. 
 

 
 

 

 

  



 

STUDY QUESTIONS – 4 

 
1) A four-bit R-2R ladder Digital-to-Analog Converter (DAC)  is 

presented in the figure. 

Show that the output voltage is given by 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
2)  a) For the following circuit, show that Vo=2(V2-V1).  

b) How can we change some of the resistor values to make the difference gain as 10? 

 

 
3) A sensor circuit is shown below. Find Vo(t) in terms of the sensor input current i(t).  

 

 

 



 

4) 

 

 
 

 

 

 

 

 

 

 

 

5) Implement a circuit with two voltage inputs V1 and V2 ; and one voltage output Vo such that: 
 

dt

dV
VVVo

1
21 1.03   

 
  



 

STUDY QUESTIONS – 5 

 
1) Consider the circuit given. The switch has been closed for a long time before opening at t=0.  Find the initial 

voltage vc(0). Find and sketch vc(t) for t0 (show all important aspects and units). 

 
 

 
2) There is no energy stored in the capacitor in the 

circuit in the figure when switch 1 closes at t = 0.  

Ten microseconds later, switch 2 closes.  

Find vo(t) for t>=0. 
 

 

 

 

 

 
 

 

 

 

    
 

  



 

3) Consider the circuit given. 

a) Find the initial current i(0). 

b) Find the differential equation of i(t) for t  0. 

c) Solve the differential equation and find i(t). 

d) Sketch i(t) for t  0. 

(Please show all important aspects and units)  
a) 
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b) 
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c)        d) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
  



 

STUDY QUESTIONS – 6 

 
1) The circuit below is operating in the sinusoidal steady state. Write three equations which are necessary to solve for the 

phasor voltages V1, V2, V3.  Do not solve the equations; just write them correctly and completely. 

 
2) Write the necessary equations for solving the node voltages V1 and V2; and, the current Ix in the following 

AC circuit. Do not solve the equations; just write them correctly and completely. 

 

 
 
3) For the following AC circuit, find the voltage vC(t). 

 

 

 
4) Assume that the following circuit is operating in the sinusoidal steady state. Find the transfer function, H(ω), which is the 

ratio of the output voltage phasor to the input voltage phasor. Draw the magnitude of the transfer function (|H(ω)|), in terms 

of the angular frequency ω. 
 

 

 



 

5) Consider an inductance and capacitance connected serially. Find and draw the magnitude of the equivalent impedance 

(|Z|) in terms of the angular frequency (ω). At what frequency (in Hz), the equivalent impedance (Z) becomes zero? 

 

 
 

6) The circuit below is operating in the sinusoidal steady state, and the voltage variables shown are the phasor voltages.  

a) Find the Eo/Ei gain (in terms of the angular frequency ω).  

b) Determine the values of R1 , R2 , R3 , R4 , C1 , C2 such that 
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7) For the second order Butterworth circuit below, find the transfer function 
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8) Find the Thevenin equivalent at terminals a-b of the following AC circuit. 

 

 

 
  



 

STUDY QUESTIONS – 7 

 
 

1) Consider the power system shown in the figure. 

 

Calculate: 

(a) the total complex power, 

(b) the power factor, 

(c) the capacitance necessary to establish a unity power factor. 

 

 

 

 

 

 



 

 
 


