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II/IV B.Tech. (Regular) DEGREE EXAMINATION, DEC./ JAN. - 2013/14

(First Semester)

EC/EE/EI

Circuit Theory
Time : 03 Hours Maximum Marks : 70

Answer Question No.1 compulsory   (14 × 1 = 14)

Answer One question from each unit (4 × 14 = 56)

Q1) a) Define Bilateral Network.

b) State any two properties a oriented graph.

c) What is meant by overdamping?

d) State superposition principle.

e) Define selectivity.

f) How many Time constants are required for the transient response to die out in a R-C
circuit ?

g) State AC analysis statement in PSPICE.

h) What is a phasor?

i) What is a 3-phase system?

j) Define co-tree link.

k) Give the voltage and current Relationship for Inductor and Capacitor in time domain.

l) State initial value theorem.

m) Give the expression for the Response of a R-L series circuit.

n) State Reciprocity theorem.

UNIT - I

Q2) a) Use Nodal analysis to find the value of “k” that will cause v
y
 to be zero.

b) Explain delta-to-star Transformation with an example.

OR
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Q3) a) Find the voltages V
1
, V

2
, and V

3
.

b) Find out the equivalent capacitors, when capacitors are connected in parallel. Repeat
the same for Inductors.

UNIT - II

Q4) a) Calculate the current in the 4Ω resistor using Millman’s theorem.

b) Find the instantaneous peak, average and RMS values of the following waveforms.

OR

Q5) a) Determine the Thevenin equivalent of the following.

b) Define form factor, power factor and crest  factors and explain their significance.
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UNIT - III

Q6) a) Determine all branch voltages and currents in steady state and a phasor diagram
representing these voltages and currents.

b) In a parallel RLC circuit, R = 100Ω , L = 0.1H, C = 100 μ F.The circuit is energized
with a supply at 230V, 50 Hz. Calculate impedance, power factor and power consumed
by the circuit.

OR

Q7) a) A series RLC circuit is excited by a voltage at the resonant frequency. Determine
i) The energy stored in the Network at any time.
ii) The energy dissipated in the resistor every cycle.
iii) Find the ratio of the two energies, above?

b) Determine all branch voltages and currents in steady state.

UNIT - IV

Q8) a) Use Laplace Transform method to find i (t), if switch is closed at t = 0.

b) Explain about various PSPICE commands and their significance.

OR

Q9) a) Apply final value theorem to the following functions.
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b)

Evaluate the complete response in laplace domain. Separate the output into two parts,
one containing a step and another containing the rest. What happens to the two parts
over time?
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Answer Question No.1 compulsory   (1 × 14 = 14)

Answer One question from each unit (4 × 14 = 56)

Q1) a) What is the difference between network and circuit?

b) State compensation theorem.

c) Define phosor.

d) Define selectivity.

e) Define reactive power.

f) Define “tran” statement in PSPICE.

g) What is the laplace transform of delayed step function.

h) Define loop matrix?

i) Define RMS value of a function.

j) Give two applications of millman’s theorem.

k) Define crest factors.

l) What is the significance of sinusoidal steady state analysis.

m) Define Impedance diagram.

n) Define compound circuit.

UNIT - I

Q2) a) Determine  the power supplied by the 2A source in the circuit.

b) Explain about λ−Δ  (Delta -to-star) Transformation with an example.

OR
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c) Use mesh analysis to find i
x
 in the circuit shown.

d) Draw the directed graph, tree, and the loop for the circuit shown.

 UNIT - II

Q3) a) State and explain thevenins’s theorem.

b)

i) In I
1
 = I

2
 = 1Amp, determine R so that it dissipates the maximum power. What

is that value of the power.

ii) Repeat the above In I
1
 = -1 Amp  and I

2
 = 1 Amp

OR
c) State and explain reciprocity theorem.

d) ‘N’ is a network with revistory only. If is observed that the power dissipated in R
L
 is

equal to 8 watts when R
L
 is either 25Ω  (or) 100Ω . Determine the power dissipated in

R
L
 when R

L
 = 75 Ω .

UNIT - III

Q4) a) A series RLC circuit with R = 1 KΩ , L = 0.5 H and C = 4 μ F has an applied voltage
of 50 V with variable frequency. Calculate.
i) Revonant frequency
ii) Current at resonance
iii) Voltage across R

1
 L and C

iv) Upper cutoff frequency and lower cutoff frequency.
v) Bandwidth.
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b) Show that the magnitude of V

AB
 doesn’t change with frequency.

OR

c) A parallel resonant circuit consisters of R = 4kΩ , L = 5mH  and C = 800 nf. Find

i) W
o
 - Resonant frequency

ii) Q - quality facts

d)

Plot one Admittance , Y(Jw), local of C is varied, for some fixed w.

UNIT - IV

Q5) a) Determine the laplace transform of a full wave rectified waveform.

b) V
i
 - step input of amplitude V

A
, Evaluate V

out
 and i

xt.

OR

c) Explain AC analysis and control statements in PSPICE.

d) A 1 nf capacitor charged to 1v must be connected to a resistor through a switch to
discharge it. The switch is connected using a long wire which has some inductance.
Write the expresions for V

c
 (t) and ic (t).

When the inductance is zero, 0.1 mH, 1 mH and 10 mH.

What are the dampery factors in each case.
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