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EC/EE/EI
CIRCUIT THEORY

Time: Three Hours Maximum marks:70

Answer Question NO.1 Compulsory 14X1=14 M

Answer ONE question from each unit 4X14=56 M

1. a.  Distinguish active and passive elements?

b.  What is Ideal current source

c.  Write expression for energy stored in Inductor?

d.  Define kirchhoff current law

e.  Define Tree, Branch, Twig.

f.  What is tie-set matrix.

g.  What is form factor.

h.  Define Magnification?

i.  Define Q-factor? Write its significance

j.  What is power factor? On whihc it depends

k. Define Reciprocity theorem.

l.  What is DC transient?

m. Write pulse Responce of RL circuit

n.  Write Laplace transform for f(t)= -e-4t-8e-t

UNIT-I
2. a.  Define (i)  Average value (ii)  RMS value (iii)  Form factor

b.  Explain star-delta transformation and derive relation between them?

c.  A capacitor of 100  F stores 10 mJ of energy. Obtain the amount of charge stored in it.

    How much time does it take to build up this charge if the charging is 0.1A?

(OR)
3. a.  Find the current through the 3  resistance using mesh analysis.

P.T.O
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 b.  Obtain fundamental cut-set and tieset matrices of the graph shown in fig(2)

UNIT-II
4. a.  A current wave as designated in fig(3) is applied to a pure inductance of 3 MH. Find

    v(t) and power stored during respective time intervals

     Also find Form Factor of the wave form?

b.  Explain the phase relationship in RL and RC circuits.?

(OR)
5. a.  Explain power and Impedance triangles with neat sketch?

b.  A series RL circuit has R=25  and X
L
=32 . It is connected in parallel to a capacitor

    of 100 f  and combination is connected across a 200V, 50 Hz supply. Find the current

    in each branch. Draw the vector diagram showing the total current.

UNIT-III
6. a.  State and Explain super position theorem with example?

b.  Find the current through RL in the circuit of fig(5) using Norton’s theorem.

P.T.O
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(OR)
7. a.  Derive an expression for Resonant frequency, Q factor of series RLC circuit?

b.  Find the resonance frequency and the admittance at the resonant frequency of follow-

     ing circuit show in fig(6)

UNIT-IV
8. a.  A 50Hz, 400V sinusoidal voltage is applied at t=0 to series R-L circuit having resis-

     tance 5  and inductance 0.2H. Obtain an expression of current at any instant ‘t’.

     Calculate the value of the transient current 0.01 sec after switching on.

b.  Explain step current Response of RLC parallel circuit 3.

(OR)
9. a.  Assume no initial charge an either of the capacitor shown in fig(7). The switch is

     closed at t=0 find i at t=0+. Apply intial and final value theorem.

b.  Solve the circuit of fig(8) using pspice program.
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Answer Question NO.1 Compulsory 14X1=14 M

Answer ONE question from each unit 4X14=56 M

1. a.  Define unilateral network.

b.  Define charge, energy?

c.  What is source transformation

d.  What is super node?

e.  Define Quality factor?

f.  State initial theorem?

g.  Define power factor?

h.  What is magnification?

i.  Draw the reactance curve for a parallel Resonant circuit.

j.  What is the laplace transform of delayed impulse function?

k.  Define cut set matrix.

l.  State Tellegen’s theorem?

m. What is complex power?

n.  Write the laplace transform of f(t)=4-e-2t?

UNIT-I
2. a.  Derive an expression for energy stored in Inducter and draw its responce characteris-

     tics?

b.  What is the magnitude of current drained from the 10V source in fig(1)

P.T.O
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(OR)
3. a.  Obtain the fundamental loop matrix for the graph shown in fig(2)

b.  Find V by Mesh method such that current through the 5V source is zero in fig(3).

UNIT-II
4. a.  State and explain Reciprocity theorem.

b.  Define RMS value, Average Value Form Factor, Peak Factor for a periodic quantity?

(OR)
5. a.  State and explain Maximum Power Transfer theorem

b.  Find the Power dissipated by 0.5    resistor, using thevenin’s theorem in fig (4).

UNIT-III
6. a.  Find the equivalent impedance of the given metwork in fig (5). What is the current

    through the capacitor.

P.T.O
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b.  In the Network of Fig(6), if V
1
=100

00 V ,V
2
=100-

060 V , Z
1
=(6+j8) ,

     Z
2
=(6-j8) , Z

3
=j10 find the power absorbed by Z

3
 and total power absorbed by

     impedances.

(OR)
7. a.  Discuss Briefly about series RLC resonance and derive expression for Resonant

     frequency and Bandwidth?

b.  The Q factor of a RLC circuit is 5 at its resonance frequency of 1 kHz. Assuming the

     power dissipation of 250  , when the current drawn is 1A. Find the circuit param-

     eters. Determine the BW of the circuit?

UNIT-IV
8. a.  Derive an equation for transient response of series R-L circuit having D.C excitation?

b.  For a source free RLC series circuit, the initial voltage across C is 12 V and the initial

     current through L is zero. If L=25mH, C=0.75  F and R=150 . Evaluate i(t)?

(OR)

9. a.  Find inverse Laplace Transforms of 2

48
( )

( 2)( 4)
F s

s s s


 

b.  Explain about describing the A.C analysis and (control) statements using PSPICE with

     an example.
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   Answer Question No. 1 Compulsory. 14x1=14

Answer ONE question from each Unit. 4x14=56

1. a) Write an expression for energy stored in capacitor ?

b) Define term twig, link ?

c) What is cut-set matrix ?

d) Define creast factor ?

e) What is Bandwidth ?

f) Write expression for Resonance frequency in parallel RLC circuit ?

g) What is selectivity.

h) Obtain laplace transform of f(t) = 4 - e-2t.

i) State initial value theorem.

j) Obtain Form factor for sinusoidal voltage ?

k) Write the laplace transform for ramp wave ?

l) Define transient ?

m) What is magnification ?

n) Write step response of RC circuit ?

UNIT - I

2. a) State and prove Kirchoff's laws ?

b) Find I
1
, I

2
 and voltage drop across R

L
 in following figure (1).

P.T.O.
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(OR)

3. a) Find   by mesh method such that current through the 5V source is zero.

fig (2)

b) Draw the graph and obtain equilibrium equation using nodal equation for the network

shown in fig (3).

Also find node voltages at x and Y.

fig (3)

UNIT - II

4. a) A periodic voltage waveform has been shown in fig (4).  Determine

(i) Frequency of the waveform.

(ii) Wave equation for 0 < t < 100 msec

(iii) r.m.s. value.

(iv) average value.

(v) form factor.
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b) Explain the Relation between voltages and current in RC

1
 RL Network using phasor

diagram.

(OR)

5. a) Explain various types of power and also explain power factor with help of power triangle?

b) The voltage across the capacitor is given by  c
 (t) = 100 cos (500t + 45o).

Find  s
 (t) and i.  Also draw phasor diagram for currents.

UNIT - III

6. a) State and prove maximum power transfer theorem.

b) Find the thevenin's equivalent of the network shown in fig. (6).

(OR)

7. a) What is the Resonant frequency, Bandwidth ?  Derive necessary expression for it for

series RLC circuit ?

b) The Q factor of a RLC circuit is 5 at its resonance frequency 1 KHz. Assuming the

power dissipation of 250 W, when the current drawn is 1A, find the circuit parameter.

Determine the BW of the circuit.
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UNIT - IV

8. a) Find following switching of k at t = 0 in the circuit of fig (7) from A to B.

fig (7)

b) A 100t u(t) V stop voltage H applied across a series RC circuit where R = 5 k and

C = 4F.  Find the drop across the 5 k resistor using laplace transformer ?

(OR)

9. a) Explain stop response of RLC series circuit ?

b) Apply P spice program for the circuit shown in fig (8) to solve Node voltages.

4
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  Answer Question No. 1 Compulsory. 14x1=14

Answer ONE question from each Unit. 4x14=56

1. a) What is meant by natural frequency ?

b) Define time constant of RLC circuit ?

c) What is a dual network ?

d) What is a super node ?

e) Compare series and parallel circuit.

f) What are the classifications of Circuit elements ?

g) State maximum power transfer theorem.

h) Explain the purpose of star delta transformation.

i) What are coupled circuits ?

j) What is transient state ?

k) Define Power & Energy.

l) Define Cut set & Tie set ?

m) State Tellegan's Theorem ?

n) Define RMS & Average value ?

UNIT - I

2. Calculate a) the equivalent resistances across the terminals of the supply, b) total current

supplied by the source and c) power delivered to 8 ohm resistor in the circuit shown in

figure.

(OR)

P.T.O.
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3. a) Derive expressions for star connected arms in terms of delta connected arms and delta

connected arms in terms of star connected arms.

b) Write down the tie-set matrix & obtain the network equilibrium equation in matrix form

using KVL.  Calculate the loop current for the given circuit.

UNIT - II

4. Determine Thevenin's equivalent across the terminals AB for the circuit shown in figure

below.

(OR)

5. a) State and explain reciprocity theorm.

b) Define RMS value, Average Value, Form Factor, Peak Factor for a periodic quantity.

Find RMS value of v(t) = 2cost + 12 sint and i(t) = 10sint - 15cos3t.

UNIT - III

6. Explain about series RLC resonance & properties of series RLC & Q-factor.

(OR)

7. a) For the tank circuit shown below find the resonance frequency, f
r
 ?
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b) Determine the quality factor of a coil for the series circuit consisting of R = 10,

L = 0.1H and C = 10F.  Derive the formula used.

UNIT - IV

8. a) A Series RLC circuits has R=15ohm, L = 0.25H, and C = 55 microfarad.  Constant

voltage of 200V is impressed upon the circuit at t=0.  Find the expression for the transient

current assuming initially relaxed conditions.

b) For a source free RLC series circuit, the initial voltage across C is 12V and the initial

current through L is zero.  If L = 25mH, C = 0.75 microfarad and R=150 ohm.  Evaluate

i(t).

(OR)

9. a) In the circuit of the figure shown below, find the expression for the transient current and

the initial rate of growth of the transient current.

b) Explain about describing the AC analysis and control statements using PSPICE with an

example ?
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