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B.E./B.Tech. DEGREE EXAMINATION, JUNE 2010 

Second Semester 

Electrical and Electronics Engineering 

EE2151 — CIRCUIT THEORY 

(Common to Instrumentation & Control Engineering and Electronics & 

Instrumentation Engineering) 

(Regulation 2008) 

Time : Three hours Maximum : 100 Marks 

Answer ALL Questions 

PART A — (10 × 2 = 20 Marks) 

1. In the figure 1 shown, find the value of I. 

 

Figure 1 

2. Find the equivalent resistance between A and B in figure 2. 

 

Figure 2 
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3. Find the equivalent current source for the circuit shown in figure 3. 

 

Figure 3 

4. State maximum power transfer theorem in a dc circuit. 

5. In a series RLC circuit, if the value of L and C are 100 Hµ  and 0.1 µ f 

respectively, find the resonance frequency in HZ.  

6. In a coupled circuit having two coils, the value of 21 , LL  and K  are 5 mH,  

10 mH and 0.8 respectively where K is the coefficient of coupling. Find the 

mutual inductance between the two coils. 

7. A series RL circuit with Ω= 100R  and L = 20H has a dc voltage of 200V 

applied through a switch at 0=t . Assuming the initial current through the 

inductor at 0=t  is zero, find the current at 5.0=t  sec. 

8. What is the condition to be present in a series RLC circuit to make the circuit 

critically damped? 

9. In the circuit shown in figure 9, find the rms value of line current and phase 

voltage. 

 

Figure 9 
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10. In the circuit shown in figure 10, find the total power consumed by the φ3  

load. 

 

Figure 10 

PART B — (5 × 16 = 80 Marks) 

11. (a) In the circuit shown in figure 11 (a), find the different mesh currents, 

power delivered by each source and the current through RL.  (16) 

 

Figure 11 (a) 

Or 

 (b) In the circuit shown in figure 11 (b), find the different node voltages and 

the currents 21, II  and 3I .    (16) 

 

Figure 11 (b) 
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12. (a) In the circuit shown in figure 12 (a), find  

  (i) the equivalent resistance between P and Q.  (7) 

  (ii) the total current from the 240V source.  (2) 

  (iii) the current through the 18Ω  resistor.  (7) 

 

Figure 12 (a) 

Or 

 (b) (i) In the following circuit shown in figure 12 (b), (i) find the current 

through 5Ω  by Thevenin’s theorem.    (8) 

 

Figure 12 (b) (i) 

  (ii) Find the value of LR  at which maximum power is transferred to 

LR  and hence the maximum power transferred to LR  in the circuit 

shown in figure 12 (b) (ii).   (8) 

 

Figure 12 (b) (ii) 
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13. (a) A series RLC circuit with Ω= 10R , L = 10 mH and C = 1 µ f has an 

applied voltage of 200 V at resonance frequency. Calculate the resonant 

frequency, the current in the circuit and the voltage across the elements 

at resonance. Find also the quality factor and band width for the circuit.  

     (16) 

Or 

 (b) In the circuit shown in figure 13 (b), find the value of 1I  and 2I  and also 

the real power supplied by each source.  (16) 

 

Figure 13 (b) 

14.  (a) In the circuit shown in figure 14 (a), the switch S is closed at time t = 0 in 

position 1 and changed over to position 2 after one millisecond. Find the 

time at which the current is zero and reversing its direction. Assume that 

the change over of switch from position 1 to 2 takes place in zero time.     

 

Figure 14 (a) 

Or 

 (b) In the circuit shown in figure 14 (b), find the expression for current if the 

switch is closed at 0=t  and the value of current at 1=t  millisecond. 

Assume initial charge on the capacitor is zero.  (16) 

 

Figure 14 (b) 
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15. (a) (i) Two wattmeters are connected to measure the power in a φ3 , 3 wire 

balanced load. Determine the total power and power factor if the 

two wattmeters read (1) 1000 w each, both positive (2) 1000 w each, 

of opposite sign.    (8) 

  (ii) Determine the line currents for the unbalanced delta connected 

load shown in figure 15 (a) (ii) phase sequence is RYB.  (8) 

 

Figure 15 (a) (ii) 

Or 

 (b) An unbalanced star-connected load is supplied from a φ3 , V440 , 

symmetrical system. Determine the line currents and the power input to 

the circuit shown in figure 15 (b). Assume RYB sequence. Take phase 

voltage RnV  as reference in the supply side.  (16) 

 

Figure 15 (b) 

——————— 
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B.E./B.Tech.Degree Examinations, April/May 2011
Regulations 2008

Second Semester

Common to EEE, E & I and I & C branches

EE2151 Circuit Theory

Time: Three Hours Maximum: 100 marks

Answer ALL Questions

Part A - (10 x 2 = 20 marks)

1. A bulb is rated as 230 V, 230 W. Find the rated current and resistance of the filament.

2. Define ‘Mesh analysis’ of a circuit.

3. Transform the circuit shown below, from ∆ to Y.

4. State Thevenin’s theorem.

5. When do you say that a given AC circuit is at resonance?

6. Two inductively coupled coils have self inductances L1 = 50 mH and L2 = 200 mH. If the
coefficient of coupling is 0.5, compute the value of mutual inductance between the coils.

7. Define the term ‘Time constant’ of a circuit, in general.

8. A coil having a resistance of 10 kΩ and inductance of 50 mH is connected to a 10 volts,
10 kHz power supply. Calculate the impedance.

9. In a three-phase balanced delta system, the voltage across R and Y is 400∠0◦V. What will
be the voltage across Y and B? Assume RYB phase sequence.

10. Calculate the power factor if v(t) = Vm sinωt and i(t) = Im sin(ωt− 45◦)?
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Part B - (5 x 16 = 80 marks)

11. (a) (i) State and explain Kirchoff’s laws, with an example. (6)

(ii) Determine the current delivered by the source in the circuit shown in figure below.
(10)

OR

11. (b) For the network shown below, obtain the current ratio (I1/I3) using mesh analysis.
(16)

12. (a) (i) Use source transformation to find I0 in the circuit shown below. (8)

2 22115
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(ii) Use the technique of ∆-Y conversion to find the equivalent resistance between
terminals A-B of the circuit shown below. (8)

OR

12. (b) (i) Determine the voltage across 20Ω resistance in the circuit shown below, using
Superposition theorem. (8)

(ii) Find the voltage drop across 12Ω resistance using Norton’s theorem for the circuit
shown below. (8)

3 22115
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13. (a) (i) For the tank circuit shown below, find the resonance frequency, fr. (10)

(ii) Determine the quality factor of a coil for the series circuit consisting of R = 10
Ω, L = 0.1 H and C = 10 µF. Derive the formula used. (6)

OR

13. (b) (i) In the coupled circuit shown below, find the voltage across 5Ω resistor. (8)

(ii) Derive the expressions for maximum output voltage and maximum amplification
of a single tuned circuit. (8)

14. (a) (i) Using Laplace transform, obtain the expression for i1 and i2 in the circuit shown
below, when dc voltage source is applied suddenly. Assume that the initial energy
stored in the circuit is zero. (8)

(ii) In the circuit shown below, find the expression for the transient current. The
initial current is as shown in the figure. (8)

4 22115
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OR

14. (b) Derive the expression for the complete solution of the current response of RC series
circuit with an excitation of V cos(ωt + ϕ). Briefly explain the significance of phase
angle in the solution. (16)

15. (a) (i) A balanced ∆-connected load has one phase current IBC = 2∠− 90◦ A. Find the
other phase currents and the three line currents if the system is an ABC system.
If the line voltage is 100 V, what is the load impedance? (8)

(ii) The power consumed in a three phase balanced star connected load is 2 kW at
a power factor of 0.8 lagging. The supply voltage is 400 V, 50 Hz. Calculate the
resistance and reactance of each phase. (8)

OR

15. (b) (i) Show that two wattmeters are sufficient to measure power in a balanced or un-
balanced three-phase load connected to a balanced supply. (10)

(ii) A three phase, 220 V, 50 Hz, 11.2 kW induction motor has a full load efficiency
of 88% and draws a line current of 38 A under full load, when connected to three
phase, 220 V supply. Find the reading on two wattmeters connected in the circuit
to measure the input to the motor. Determine also the power factor at which the
motor is operating. (6)

5 22115
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B.E./B.Tech. DEGREE EXAMINATION, MAY/JUNE 2009. 

Second Semester 

Electrical and Electronics Engineering 

EE 2151 — CIRCUIT THEORY 

(Common to Electronics and Instrumentation Engineering &  

Instrumentation and Control Engineering) 

(Regulation 2008) 

Time : Three hours Maximum : 100 marks 

Answer ALL questions. 

PART A — (10 × 2 = 20 marks) 

1. State Kirchoff ’s circuital laws. 

2. Draw the V-I characteristics of ideal voltage source. 

3. State super position theorem. 

4. Calculate the value of RL, so that maximum power is transferred from battery.  

(fig. 1) 

 

 
 

Fig.1. 

5. Define Bandwidth. 

6. Define quality factor of a coil. 

7. Find the Laplace transform of ( ) ( ) ( )ttutx δ+= . 

8. Write the integro-differential equation of R-L-C series circuit with supply 

voltage, E. 

9. Calculate the power factor if V (t) = ( )°− 45sin wtVm  and 

( ) ( )°−= 135sin wtItI m . 

10. What are the advantages of 3-phase system over 1-phase system? 

J 3904 
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PART B — (5 × 16 = 80 marks) 

11. (a) For the circuit of fig. 2, find the current in each branch by Nodal method. 

 

 
Fig.2. 

Or 

 (b) Find the current in each branch of the circuit and the total power 

consumed by the circuit of Fig. 3. Assume  E = 50 sin (wt + 45°) 

 
Fig.3. 

12. (a) Find the Thevenin’s equivalent circuit at ( )ba,  (Fig.4) 

 
Fig.4. 

Or 

 (b) For the circuit shown in Fig. 5, find the current flowing through the 10Ω  

resistor.     (16) 

 
Fig.5. 
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13. (a) For the parallel circuit shown in Fig. 6. find the Resonance frequency, f . 

 
Fig.6. 

Or 

 (b) (i) Explain the single tuned and double tuned circuit. 

  (ii) Derive the formula for mutual inductance in terms of coefficient of 

coupling and self inductance. 

14. (a) A series circuit consist of R-C in series with switch and supply voltage E, 

the capacitor has initial charge 0E . Find the transient voltage  

( )tVC  when the switch is closed at 0=t . 

Or 

 (b) A sinusoidal voltage of frequency 25 Hz is connected in series with switch 

and R = 10Ω  and L = 0.1 H. Calculate the transient current i (t). 

15. (a) Prove that for balanced supply and unbalanced load of 3-phase system, 

two wattmeters are sufficient to measure power.  

Or 

 (b) (i) Derive the formula for total power consumed in unbalanced Y 

connected load. 

  (ii) Explain a method to determine power factor in 3-phase system. 

——————————— 
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B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2009 

Second Semester 

Electrical and Electronics Engineering 

EE 2151 — CIRCUIT THEORY  

(Common to Electronics and Instrumentation Engineering and Instrumentation and 

Control Engineering) 

(Regulation 2008) 

Time : Three hours Maximum : 100 Marks 

Answer ALL Questions 

PART A — (10 × 2 = 20 Marks) 

1. The resistance of two wires is 25 Ω  when connected in series and 6Ω  when 

joined in parallel. Calculate the resistance of each wire. 

2. A series RLC circuit has 25R = Ω , H221.0L =  and F3.66C µ=  with 

frequency of 60 Hz. Find the power factor. 

3. Convert the current sources into voltage sources in the circuit shown below  

 

4. State maximum power transfer theorem for d.c. circuits. 

Question Paper Code : U4004 
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5. Define the term ‘Quality factor’. 

6. What is meant by coupling Coefficient? 

7. Define the term ‘time constant’. 

8. In a series RLC circuit, L = 2H, and C = 5 Fµ . Determine the value of R to give 

critical damping. 

9. A 3 phase 400 Volts supply is given to a balanced star connected load of 

impedance 8 + j6 ohms in each branch. Find the line current. 

10. List out the methods of power measurement in three phase balanced circuits. 

PART B — (5 × 16 = 80 Marks) 

11. (a) (i) Determine the current in the 4Ω  branch in the circuit shown in 

Fig. (11. a(i)). Use mesh analysis method. (8) 

 

Fig. (11. a(i)) 
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  (ii) For the network shown in Fig. (11. a(ii)), find SV  which makes 

5.70 =I mA. Use node voltage method. (8) 

 

Fig. (11. a(ii)) 

Or 

 (b) Using the mesh current method, obtain the voltage xV  in the network of  

Fig. (11. b).   (16) 

 

Fig. (11. b) 

12. (a) (i) Obtain the current in each resistor in Fig. (12. a(i)) using network 

reduction methods.   (6) 

 

Fig. (12. a(i)) 
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  (ii) In the network shown in Fig. (12. a(ii)) determine the Current I. (10) 

 

Fig. (12. a(ii))  

Or 

 (b) Using the principle of superposition, calculate the Current I in the 

network of Fig. (12. b).   (16) 

 

Fig. (12. b) 

13. (a) For a two–branch parallel circuit ,30X,30R,15R CCL Ω=Ω=Ω=  

V120E =  and =f 60 Hz. For the condition of resonance, Calculate  

  (i) the two values of L and  

  (ii) the two values of total current. (16)  

Or 
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 (b) Calculate the voltage V for the coupled circuit shown in Fig. (13. b) 

Repeat with the polarity of one coil reversed. (16) 

 

Fig. (13. b) 

14. (a) In the series circuit shown in Fig. (14. a) the switch is closed on position  

1 at t = 0 At t = 1 milli second, the switch is moved to position 2. Obtain 

the equations for the current in both intervals and draw the transient 

current curve.   (16)  

 

Fig. (14. a) 

Or 

 (b) A series RC circuit with R = 100Ω  and C = 25 Fµ  is supplied with a 

source of )500sin(200 t V. Find the current in the circuit. Assume initial 

charge on the capacitor is zero.     (16)  

15. (a) (i) Derive the expression for the total power in a 3 phase balanced 

circuit using two wattmeters.  (10) 

  (ii) The power input to a 2000 V, 50 Hz, 3 – phase motor is measured 

by two wattmeters which indicate 300 kW and 100 kW respectively. 

Calculate the input power, power factor and the line current. (6) 

Or 

50 0  
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 (b) Determine the line currents and the total power for the unbalanced  

∆  – connected load Shown in Fig. (15. b). A 3 phase supply, with an 

effective line voltage of 240 V is given to the circuit. (16) 

  
Fig. (15. b) 

————––––—— 
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