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CIRCUIT THEORY & NETWORK 
Time Allotted : 3 Hours Full Marks : 70 
 

The figures in the margin indicate full marks. 

Candidates are required to give their answers in their own words 

as far as practicable. 

GROUP – A 

( Multiple Choice Type Questions ) 

1. Choose the correct alternatives for any ten of the following :   

   10 × 1 = 10 

i) A series resonant circuit at resonance is called 

a) an acceptor circuit b) a rejector circuit 

c) an oscillator circuit d) none of these. 

ii) In a network the Norton resistance NR  is & Thevenin's 

resistance is THR , then  

a) THN RR =  b) 
2THN RR ≠  

c) 2/THN RR =  d) 2
THN RR = . 
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iii) A component that opposes the change in circuit   

current is   

a) resistance  

b) capacitance 

c) inductance  

d) combination of resistance and capacitance. 

iv) Thevenin's theorem is non applicable for circuit with 

a) passive load b) active load 

c) bilateral load d) none of these. 

v) Two resistors are connected in parallel & each 

dissipates 20 watts. The total power dissipated across 

two resistors equals 

a) 10 watts b) 20 watts 

c) 40 watts d) 80 watts. 

vi) The number of links for a graph having 'n' nodes and 'b' 

branches are  

 a) 1+−nb  b) 1+−bn  

c) 1−+nb  d)  nb + . 
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vii) A two port network is symmetrical if 

a) 2211 zz =  b) 11−=− ADBC  

c) 2112 yy =  d) 2112 hh = . 

viii) Maximum power transfer occurs at an efficiency of  

a) 100% b)  50% 

c) 25% d) 75%. 

ix) Power factor of a pure inductor is 

a) 1 b) 
2
1  

c) 0 d) 
2
3 . 

x) 
s
esF

st−−
=

1)(  is the Laplace transform of 

a) a pulse of width T  

b) a square wave of period T 

c) a unit step delayed by T 

d) a ramp delayed by T. 

xi) A high Q coil has 

a) large bandwidth b) high losses 

c) low losses d) flat response. 
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xii) When compared to a first-order low-pass filter, a 

second-order low-pass filter has 

a) low voltage gain 

b) higher voltage gain 

c) faster drop in filter response 

d) higher cut-off frequency. 

GROUP – B 

( Short Answer Type Questions ) 

            Answer any three of the following 3 × 5 = 15 

2. State and prove maximum power transfer theorem. 

3. a) Define impulse function. 

 b) Find the initial and final values of the function given as 

)8009018(
16005)( 23

3

+++
−

=
ssss

ssF . 1 + 4 

4. Draw the circuit diagram of a first order low-pass filter and 

find out the expression of the cut-off frequency. What do you 

mean by roll-off rate of a filter ? 4 + 1 

5. Find the current through R using Norton's theorem for the 

following circuit. 
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6. For the circuit shown in figure determine the frequency at 

which the circuit resonates. Also find the voltage across the 

inductor at resonance and the Q factor of the circuit. 

 
GROUP – C 

( Long Answer Type Questions ) 
 Answer any three of the following.  3 × 15 = 45 

7. a) What is resonance ? Explain series and parallel 

resonance ? 

 b) Show for an RLC series circuit the resonance frequency  

210 www = where 1w  and 2w  are the lower and upper 

half power frequencies respectively. 

 c) An RLC series circuit has R =100 ohm, L = 500 mH and 

C = 40 μF. Calculate resonant, lower and upper half 

power frequency. 5 + 5 + 5 

8. a) What are the advantages of active filter over passive 

filter ? 

 b) Design a second order low pass active filter having a cut 

off frequency 5 kHz. 
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 c) Design a second order band pass active filter that has a 

center frequency of 1 kHz and a bandwidth of 100 Hz. 

Take the centre frequency gain to be 2. 2 + 6 + 7 

9. a) Obtain the equivalent circuit across x-y terminals in 

figure and find the value of LZ to have maximum power 

transfer. 

 
 b) Calculate the effective inductance of the circuit shown 

in figure. 

                          10 + 5 
10. a) State and explain Millman's theorem. 

 b) Calculate load current I in the circuit.  
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 c) For the network shown below draw the graph and write 

a tie-set matrix. Using the tie-set matrix obtain the loop 

equations and find the loop current. 

                       3 + 5 + 7 
11. a) Find the expression of the voltage in time domain 

134
3)( 2 ++

+
=

ss
sSV  

 b) Find the Laplace transform of the following waveform. 

 
 c) The circuit shown in the figure below is initially in the 

steady state with the switch S open. At t = 0, the switch 

S is closed. Obtain the current through the inductor      

L for t > 0. Take Ω=== 1421 RRR  and Ω= 23R  and     

L = 1H. 

                    5 + 5 + 5 
============= 


