
 

 

EC 3251 – CIRCUIT ANALYSIS 

 

UNIT 1  

Part - A 

❖ State Kirchoff’s current law 

❖ State current division rule and voltage division rule 

❖ Distinguish between mesh and loop of a circuit 

❖ Define charge and electric current 

❖ What are the limitations of Ohms law 

❖ State kirchoff’s Laws 

PART A - PROBLEMS 

❖ Estimate the resultant resistance produced by the parallel connection of two resistors 

of 10 ohm and 30 ohm. 

❖ Estimate the equivalent resistance of circuit with three resistors connected in series 

having a resistance value of 3 ohms. 

❖ Calculate the average power absorbed by impedance Z=(30-j70)ohm,  when voltage 

of 100 Vs = 100 Angle 0° 

❖ The resistance of two wires is 25 ohm when connected in series and 6 ohm when 

connected in parallel. Calculate the resistance of each wire 

❖ A stove element draws 15A when connected to a 120V line. How long does it take to 

consume 30KJ. 

❖ The equivalent resistance of four resistors joined  in parallel is 30 ohms. The current 

flowing through them are 0.5A,0.4A,0.6A and 0.1A. Find the value of each resistor. 

 

 

 

 

 

 

 

 

 

PART-B & C 

 

 



 

 

 

 

 



 

 

 

 



 

 

 

 

 

 



 

 



 

 



 

 

 



 

 

 

  



 

 

UNIT 2 

Part - A 

❖ Draw the circuit of a practical voltage source and its equivalent current source. 

❖ What is the condition for maximum power transfer in DC Circuits 

❖ State Thevenin’s Theoram 

❖ Define Millman Theoram 

❖ What is the purpose of reciprocity theorem 

❖ What is meant by mesh and super mesh 

❖ Write the condition to transfer maximum power from source to load in any AC 

Circuit. 

❖ State superposition theorem 

 

PART A – PROBLEMS 

❖ Let the network has thevenis’s equivalent circuit with source of 5Vrms and impedance 

of 50-j30 ohm. Find optimum value of load to derive the maximum power from the 

network. 

❖ A star connected load of 5 ohm each is to be converted in to an equivalent delta 

connected load. Find the resistance be used. 

❖ A load is connected to a network of the terminals to which load is connected, 

Rth=10 ohms and Vth =40V. Calculate the maximum power supplied to the load. 

❖ The 2 resistance of 4 ohm and 6 ohm are connected in parallel. If the total current is 

2A.Find the current through each resistor. 

  

 

PART-B & C 



 

 

 

 

 

 

 



 

 

 

 



 

 

 

 

 

 

 



 

 

 

 

 

 

 



 

 

 



 

 

 

 

 

  



 

 

UNIT 3 

Part - A 

❖ Define time constant and write the time constant of a series of RC circuit 

❖ Write down the time constant of R-L and R-C circuit. 

❖ How does an inductor act at t=0 and t=∞ 

❖ Define co-efficient of coupling 

❖ Write Dot convention rule 

❖ Draw the frequency response characteristic of a parallel  resonant circuit 

❖ Determine the equivalent inductance of the circuit comprising two inductors in series 

opposing mode 

❖ Define self inductance and mutual inductance of a coil 

Part – A Problem 

❖ Let a RL circuit has 50 ohm and 1mH elements and free of source but the inductor has 

initial current of 1mA at time t=0s. Find the voltage across the resistor at time t=∞ 

❖ A DC voltage is applied to a series of RL circuit by closing a switch. The voltage 

across L is 100 volts at t=0 and drops to 13.5 volts at t=0.02sec. If L=0.1H, find the R 

❖ Two Coils are connected in series have an equivalent inductance of 0.4H. when 

connected in service aiding and an equivalent inductance of 0.2H. when connected in 

series opposition. Calculate the mutual inductance of the coils. 

 

 

 



 

 

PART-B & C 

 

 

 

 



 

 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

  



 

 

UNIT 4 

Part - A 

❖ Draw the phasor diagram of voltages derived from a 3 phase source 

❖ Define quality factor 

❖ Define co-efficient mutual coupling 

❖ Compare series resonance and parallel resonance 

❖ Define time constant of RL circuit and draw the transient current characteristics 

❖ when a two port network is said to be reciprocal 

❖ Define damping ratio. Give the damping ratio expressions for RLC series circuit 

❖ What is meant by driving point impedence 

❖ What are the parameters commonly used in the analysis of two port network 

❖ Determine the laplace transform of unit step function u(t) and sinusoidal function 

sin(ɷt) 

 

Part – A Problem 

 
❖ In a series RLC Circuit, L=2H and C=5µF. Determine the value of R to give critical 

damping 

❖ In a reactive circuit, the current leads the voltage by angle of 45°. Find whether the 

resultant reactive is either inductive or capacitive and power factor 

❖ Find the current through the circuit with 5 ohms resistor  across a voltage source of 10 

cos(50t-50°)Volts. 

❖ A RLC circuit R=10 ohms and L=2H. What value of capacitance will make the circuit 

critically damped 

 

PART-B & C 

 

 



 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 



 

 

 

 

  



 

 

UNIT 5 

 

Part – A 

 
❖ Comment on the impedence and phase angle between voltage and current at 

resonance 

❖ Mention the expression for resonant frequency in series resonance 

❖ Define co-efficient of coupling 

❖ What is the relationship between line current and line voltage in a star and delta 

connected circuit 

❖ List out the advantages of three phase system over single phase system 

❖ Draw the phasor diagram of line currents and line voltage of a balanced delta 

connected load 

❖ Distinguish between unbalanced supply and unbalanced load 

❖ Define apparent power and power factor 

❖ Compare balanced system with un balanced system 

❖ Phase sequence of 3 phase system 

❖ Write the distortion power factor equation of the three phase circuits 

Part – A PROBLEM 

 
❖ If circuit resonates at 1MHz and produces -3dB bandwidth of 100kHz then, find the 

quality factor of the circuit 

❖ A line to line voltage applied to star connected primary of a transformer is 

220V(balanced). If the line current drawn from the primary side is 20A, find the phase 

voltage and phase current 

❖ A three phase 400V is given to balanced star connected load of impedence 8+6j ohm. 

Calculate the line current 

❖ A star connected load has 6+8j ohm impedance per phase. Determine the line current 

if it is connected to 400V, three phase and 50Hz supply 

❖ The power input to a 2000V, 50Hz, 3 Phase motar is measured by two watt meters 

which indicate 300KW and 100KW respectively. Calculate power factor. 

 

PART-B & C 

 

 



 

 

 

 
 

 

 



 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 


