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Max. Marks: 75
SECTION-A (4 X 15 = 60 M)
Answer ALL Questions

1. a) State and explain Coulomb’s law. Obtain an expression in vector form.
b) Two uniform line charges of density 8nC/m are located in a plane with y=0 at
x= ± 4m. Find the Electric field at a point P(0m, 4m, 10m)

(5M)
(10M)

(OR)
c) Derive an expression for the electric field intensity due to a finite length line charge
along the z-axis at an arbitrary point Q(x,y,z).
d) A charge of -0.3mC is located at A(25, -30, 15)cm and a second charge of 0.5mC is
located at B(-10, 8, 12) cm. Find the electric field strength,
E at (i) The origin (ii) Point P (15, 20, 50) cm.
2. a) State Gauss’s law. Using divergence theorem and Gauss’s law, relate the
displacement density D to the volume charge density _v.
b) A sphere of radius “a” is filled with a uniform charge density of ‘ _v’ C/ m3.
Determine the electric field inside and outside the sphere.
(OR)
c) Using Gauss’s law, derive the expressions for electric field intensity and electric
flux density due to an infinite sheet of conductor of charge density _ C/cm.
d) A line charge _L= 400pC/m lies along the X-axis. The surface of zero potential
passes through the point P(0,5,12)m. Find the potential at point (2,3,-4)m.

(5M)

(10M)

(5M)
(10M)

(5M)
(10M)

(OR)
3. a) Explain the concept of Magnetic vector potential
b) Write Maxwell’s equations in different final forms and in word Statements.

(5M)
(10M)

(OR)
c) Derive Maxwell’s equations from their basics.
d) Find the relations between E and H in a uniform plane wave. Find the value of
intrinsic impedance of free space.
(OR)

(10M)
(5M)

4. a) What is loading? Explain different types of loading in transmission lines.
(5M)
b) An air line has a characteristic impedance of 70 _ and a phase constant of 3 rad/m at 100
MHz. Calculate the inductance per meter and the capacitance per meter of the line. (10M)
(OR)

c) Starting from the equivalent circuit, derive the transmission line equations for V and
I, in terms of the source parameters.
(5M)
d) Define the reflection coefficient and derive the expression for the input impedance
in terms of reflection coefficient
(10M)

Section-B (5 X 3 =15 Marks)
5. Answer any FIVE of the following:
a) What is the electric field intensity at a distance of 20cm from a charge of 2μC in
vacuum?
b) Write the point form of continuity equation and explain its significance.?
c) Name few applications of Gauss’s law in electrostatics.
d) Write down the magnetic boundary conditions
e) Write the expression for Zo in terms of primary constants.
f) Define Attenuation constant
g) For a transmission line VSWR is 4. What is the reflection coefficient?
h) The expression for instantaneous power flow in electromagnetic field and
instantaneous Poynting vector.
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SECTION – A
Answer the following questions:

4 x 15 = 60M

1. a) Specify the condition for which high-pass RC circuit act as a differentiator. And also draw the
input and output waveforms.
(8M)
b) Using relevant diagrams and wave forms explain the response of a low pass RC circuit to ramp
input. Obtain the expression for its output voltage.
(7M)
OR
c) Define the integrator? Derive the expression for good integrator?
d) Derive the characteristic equation of RLC series circuit?
2. a) Explain and design the function of series diode clipper circuit?
b) Derive the clamping circuit theorem?

(8M)
(7M)
(8M)
(7M)

OR
c) Draw and explain the operation of slicer circuit using Zener diodes with the help of transfer
characteristics.
(8M)
d) Draw the basic circuit diagram of negative peak clamper circuit and explain its operation. (7M)
3. a) Explain the working principle of Astable multivibrator and also Prove that the gate width of an
astable multivibrator is 1.38RC?
(15M)
OR
b). Define commutating capacitor? Explain the need of commutating capacitors in Bistable
multivibrator?
c). Explain the working of Schmitt trigger with circuit diagram and wave forms. Give its
applications.

(8M)
(7M)

4. a). Explain the working of a practical current sweep generator with the help of Circuit diagram and
necessary waveforms. Derive the expression for the Sweep speed error.
(8M)
b) Explain the basic principle of a bootstrap sweep generator. Draw the circuit and explain its
operation with necessary waveforms.
(7M)
OR
c). Compare voltage time base generator circuits and current time base generator circuits.
(8M)
d). Design a transistor bootstrap time base generator triggered by a negative pulse of amplitude 5 V
and duration 2 m sec separated by 0.2 msec, generating an output of 10 V with time period of 2 m
sec. The load resistance is 2 KΩ and the ramp is linear within 1%. Supply voltage is ± 12 V and
hfe (min) = 120.
(7M)

PTO

SECTION – B
Answer any FIVE questions:

5 x 3 = 15M

5. Define % tilt of RC circuit.
6. A symmetrical square wave whose peak to peak amplitude is 2µ and whose average value in zero is
applied to an RC integrator circuit. The time constant is equal to half the period of square wave; find
the peak to peak value of output amplitude.
7. List out different applications of Clipper.
8. What is a clamper? Draw the transfer characteristics of clamper.
9. Define monostable multivibrator and write its applications
10. What is Multivibrator and explain different types of Multivibrators?
11. What are different types of TTL Logic families.
12. Draw the circuit diagram of AND gate using RTL.
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1.

a) For a series RC circuit, Determine the voltage across the resistor and capacitor with the
help of initial conditions.

(15M)

Or
b) What is the response of an R-L network for unit step excitation

(5M)

c) In the network shown in figure.1, the switch is closed at t=0.Find the values of i1 (t)
and i2 (t) assuming zero initial currents through inductors

(10M)

Figure: 1

2.

a) A two-port network has the following parameters: Z22 = 40 ohms, Z11 = 30 ohms
Y12 =0.05mhos. Calculate the ABCD parameters of the network
b) For a two-port network, convert Y-parameters in terms of Z-parameters.

and
(7M)

(8M)

Or
c) Find the h-parameters of the network shown in figure 2

Figure: 2

(15M)

3.

4.

a) Define Armature Reaction and state its effect

(5M)

b) Compare separately excited DC generator with self excited generator

(10M)

OR
b) Explain the principle of operation of dc motor with neat sketch
c) With neat circuit diagram, explain the procedure to conduct Swinburne’s test

(10M)
(5M)

a)What is the efficiency of transformer? How the efficiency of transformer can be
calculated?
(15M)
Or
b) Describe the constructional features of both slip ring and squirrel cage induction motor.
Discuss the merits of one over the other

(10M)

c) Derive the EMF equation of a alternator

(5M)

Section-B (5 X 3 =15 Marks)
5.

Write a Short Note on any FIVE of the following
a) Define time constant.
b) Why cannot the current in a pure inductor change in zero time?
c) Write the defining equations for ABCD parameters of a two-port network
d) Define admittance and reactance of a network.
e) What is the Importance of critical field resistance?
f) Explain why the EMF generated in the armature of a DC motor is called “back emf”.
g) Discuss the purpose of oil used in transformer.
h) On what principle does induction motor work?

@@@
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1. a) With suitable diagram explain the square-law diode modulation method for AM generation? (8M)

b) An amplitude modulated voltage is given by V = 50 (1 + 0.2 cos 100 t + 0.001 cos 3500t) cos 106 t.
State all frequency components present in the voltage, and find modulation index for each modulating
voltage term. What is the effective modulation index of V?
(7M)
OR
c) Explain the generation of DSB-SC signal using balanced modulator? Derive the expression for DSBSC signal?
(8M)
d) The peak amplitude of an amplitude modulated signal varies from 2V to 10V. Calculate the
modulation index, modulation efficiency and total power?
(7M)
2. a) Derive expression for the single tone modulated FM waves.
(8M)
b) A carrier is frequency modulated by a sinusoidal signal of frequency 2kHz resulting in a maximum
frequency deviation of 6kHz. i) Calculate the modulation index and band width ii) If the amplitude of
the message signal is increased by a factor of 3and its frequency is decreased to 2 kHz. Calculate the
modulation index and B.W.
(7M)
OR
c) Explain in detail about NBFM and WBFM. Derive the expression for bandwidth of wideband FM.
(8M)
d) List out the differences between AM and FM?
(7M)
3. a) Explain the importance of sampling theorem. What is aliasing and how is it avoided.
(10M)
b) Explain Nyquist rate if sampling.
(5M)
OR
c) With neat sketch explain the generation of PPM from PWM.
(10M)
d) Compare merits and demerits of TDM and FDM.
(5M)
4. a) Discuss the noise performance of AM system using envelop detection?
(8M)
b) Explain clearly about pre-emphasis and de-emphasis in FM wave.
(7M)
OR
c) With the aid of the block diagram explain TRF receiver. Also explain the basic super heterodyne
principle.
(8M)
d) List out the advantages and disadvantages of TRF receiver.
(7M)

Section-B (5 X 3 =15 Marks)

5.

Answer any FIVE of the following:
a) Explain need for modulation.
b) What are the Advantages of SSB systems? List Application of SSB?
c) What are Advantages & Applications of FM?
d) Define PLL.
e) Compare PAM, PPM, and PWM.
f) List out various noise sources.
g) List the Classification of receivers.
h) Define noise figure, noise equivalent temperature.

---@@@@@@---
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1. a) Compare the performances of closed loop and open loop control system
(7M)
b) Explain the effects of feedback on the system performance
(8M)
Or
c) Write the force equations of the linear translational system shown in the figure 1
below. Draw the equivalent electrical network using force-voltage analogy, with the
help of necessary mathematical equations
(15M)

2. a) Derive an expression for the transfer function of an armature controlled DC servo motor
Or
c) Illustrate the effect of the value of damping ratio on the location of closed-loop
poles of a standard second order system..
d) The forward transfer function of a unity feedback type1,second order system
has a pole at -2.The nature of gain K is so adjusted that damping ratio is 0.4.
The above equation is subjected to input r(t)=1+4t.Find steady state error

(15M)

(8M)

(7M)

.
3. a) A unity feedback control system is characterized by the open loop transfer function
G(s) =

𝐾(𝑠+11)
𝑠(𝑠+5)(𝑠+9)

Using the Routh criterion

i) Calculate the range of values of K for the system to be stable.
ii) What is the marginal value of K for stability? Determine the frequency of
oscillations if any
iii) Check for K = 1, all the roots of the characteristic equation of the above system
have the damping factor greater than 0.
(15M)
Or
b) A unity feedback system has an open loop function G (s) =

𝐾
𝑆( 𝑆 2 +3𝑆+10)

make a rough sketch of root locus plot by determining the following
(i) Centroid, number and angle of asymptotes
(ii) Angle of departure of root loci from the poles,
(iii) Breakaway points if any,
(iv) points of intersection with jω axis and
(v) maximum value of k for stability

(15M)

4.

a) Derive the expressions for frequency domain specifications of a second
order system
b) Given damping ratio 𝜉 = 0.7 and 𝜔n=10rad/sec find the resonant Peak,
resonant frequency and band width
Or
c) Explain the procedure to determine the gain margin and phase margin of a
system from its Bode plot?
d) A feedback system has G(s) H(s) =

100(𝑠+4)
𝑠(𝑠+0.5)(𝑠+10)

(8M)

(7M)

Draw the Bode plot and

comment on stability.

(8M)
Section B (5×3=15M)

5.
a)
b)
c)
d)
e)
f)
g)
h)

(7M)

Explain Control System?
Define closed loop control system
Write Masons gain formula.
Define Signal flow graph.
Define BIBO stability. what is the necessary condition for stability?
Explain dominant pole
Define Resonant Peak.
Explain Gain cross-over frequency and phase cross-over frequency
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SECTION-A (4 X 15 = 60 M)
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1. a) What is managerial economics? Explain its nature and significance.
OR
b) What do you understand by elasticity of Demand? Explain the factors governing it.
2. a) Discuss about different costs in cost analysis.
OR
b) A hi-tech rail can carry a maximum of 36000 passengers per annum at a fare of Rs.400.
the variable cost per passenger is Rs.150 while the fixed costs are 25,00,000/- per year.
Find the break-even point in terms of number of passengers and also in terms of fare
collection.
3. a) Explain the advantages and disadvantages of partnership firm.
OR
b) Discuss the business challenges in the era of globalization.
4. a) What is capital budgeting? Explain the significance of capital budgeting.
OR
b) What is ratio analysis? Discuss the different types of balance sheet ratios.
Section-B (5 X 3 =15 Marks)
5.Answer any FIVE of the following
a) Explain Law of demand and types of demand
b) Write about Isoquants and Isocosts
c) Explain the objectives of pricing
d) What are the profitable ratios?
e) Write about the joint stock company
f) Explain the features of Monopoly competition.
g) How to determine the demand
h) Explain about the financial statements.

