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17FEO7-NUMERICAL METHODS AND FOURIER ANALYSIS

(Common to All)

Time : 3 hours

R17
S

\2\

Max. Marks : 60

Answer one question from each unit
All questions carry equal marks

.No Questions Marks | CO BL
1(a) Applymg Regula-Falsi method, find a real root of the equation 6M | co1 | L3
fX)=x3—-4x —9=0.
( dx
(b) | Evaluate I= Tox with n= 6 using Simpson’s 1/3 rule. 6M | COl1 | L3
x
0
(OR)
2(a) Us1ng- Nev:ton — Raphson method find the root of the 6M | co1 | L3
equation xe* = 3.
(b) Using Trapezoidal rule, evaluate f02 e * dx by taking 6M | col | L3
h = 0.25.
3(a) |Find sin48° using Newton’s forward interpolation formula,
given sin45%= 0.7071, sin50° = 0.7660, sin55°= 0.8192, and | 6M | CO2 | L3
sin60° = 0.8660.
(b) | Applying Lagrange’s interpolation, find the unique polynomial 6M | coz | L3
of p(x) of degree two or less such that p(1) =1, p(3) =27, p(4) = 64.
(OR)
4(a) | Using Newton’s Backward difference table find y(4.5)
X 10 1 2 3 4 5 6M | CO2 | L3
Y |O 1 16 |8 256 |62
(b) [For the given data evaluate f(9) by using Lagrange’s
interpolation
x 5 7 11| 13 17 oM o2 1 18
f(x) 1500 392 145 | 236 5202
S(a) | Apply Taylor’s method to solve the initial value problem
lezy_x’ y(0)=2and find y(0.1). 6M | CO3 | L3
(b) | Use Runge - Kutta fourth order method to obtain solution to eM | co3 |13
differential equation with y(0)=1, y’= x> —y for x= 0.1.
(OR)
6(a) | Solve y'=y+x, y(0)=1 by using Picard’s method to find y(0.1). 6M | CO3 | L3
(b) | Use Euler’s method to approximate y when x=0.1, x=0.2 for
%: x+y* where y=0 at x=0. 6M | CO3 | L3
7(a) | Fit a straight line of the form y=a+bx from the following
data
s 1 2 3 4 B 6M | CO4 | L3
y 14 27 40 55 68
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17FE07-NUMERICAL METHODS AND FOURIER ANALYSIS

(b) | Construct a parabola from the following data by the
method of least squares
X 0 5 10 15 20 25 BM. § Gt | La
y 12 15 17 22 24 30
(OR)
8(a) | For the following data, fit a least square curve of the form
= aebx where a and b are  constants
X 2 4 6 8 10 oM | ©04 | Lo
y 4.007 11.084 30.128 81.897 222.62
(b) | Fit a second degree polynomial for the following data
x[10]12]15]23|20 6M | CO4 | L3
y|14 |17 23|25 21
9 . . . . — 2 .
(a) Find the Fourier series to represent the function f(x)=x"in 6M | cos | L3
- <x<7.
b . —p* _ . i
(b) | Express the function f(x)=e*as half — range cosine series on eM | cos | La
0<x<m.
(OR)
1, for|x| <1
10(a) | Find the Fourier transformation of f(x)= hence
0, for |x| >1
- . 6M | COS | L3
sinx
evaluate I——dx
o X
(b) | Evaluate Fourier cosine transform of f(x) = 5e™%* + 2e~5%, 6M | cos | L3

x >0
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17EES1-FUNDAMENTALS OF ELECTRICAL ENGINEERING
(CE)
Time : 3 hours Max. Marks : 60
Answer one question from each unit
All questions carry equal marks

Q.No Questions Marks Cco BL

1(a) (i) Differentiate Active and Passive elements. 6M | COl | L1
(ii) Tabulate V-I relationship across R,L,C elements.

(b) | Find the current I in the network of Fig.

oM | CO1 | L3

(OR)
2(a) Anr?llyze the equations for equivalent delta of star connected 6M | col | La
resistances.
(b) | Calculate the equivalent resistance between the two points A
and B.
38
2 i 40 t
AN S AAA
l 4Q i oM | CO1 | L3
1 2
o AAAA ‘
A 50 6 <2 B
——AAAA AAAR G
70
AAMA/
3(a) | Define the following terms.
(i) Instantaneous value (ii) Cycle (iii) Time period. 6M | COl | L1
(b) | Derive the equation of RMS value of sinusoidal waveform. 6M | CO1 | L2
(OR)
4(a) Derive an expression for RMS value of a Sinusoidal voltage

6M CO2 | L3
waveform.

(b) | A 100 volts ,50Hz supply is connected to a series RLC circuit
If R=3Q,L=4 Q,C=3 Q. Calculate

(i) Find Zr (ii) Draw impedance diagram (iii)) Draw the current
and voltage wave forms across R,L,C elements separately.

eM | CO2 | L2
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S(a) ‘IE\;IlzrrlrEion the important parts of a transformer and explain 6M | co2 | L1
(b) | Derive the condition for maximum efficiency in a transformer. | 6M | CO2 | L1
(OR)
6(a) Summarize working principle of single phase Transformer. 6M | CO2 | L2
(b) | A 100 KVA Transformer ,11KV/500v,50Hz, number of turns
in primary winding is 1100,then estimate the number of
: - ; oM | CO2 | L3
turns in secondary winding and also calculate primary
current and secondary current.
7(a) | Briefly explain about distribution board system. oM | CO3 | L2
(b) | Discuss the factors affecting the selection of wiring system. oM | CO3 | L2
(OR)
8(a) | Explain Distribution Board System with neat sketch. 6M | CO3 | L2
(b) | Explain about Electrical safety measures. oM | CO3 | L2
9(a) State and Laws of Illumination. o6M | CO4 | L2
(b) | Describe the Construction and Working Principle of 6M | co4 | Lo
Incandescent lamp.
(OR)
10(a) | Describe the Construction and Working Principle of Mercury 6M | co4 | Lo
Vapour lamp.
(b) | Discuss about Transport Lighting and mention the 6M | cos | Lo

applications.
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17FEO3-ENVIRONMENTAL SCIENCE
(CSE,EIE,IT&ME)
Time : 3 hours

Max. Marks : 60

Answer one question from each unit.
All questions carry equal marks

Q.No Questions Marks (&0) BL
. ¢ : é o) :
1(a) Whgt is meapt by “Population Explosion™ Discuss the eM | co1l | L1
Indian Scenario.
(b) | Describe the scope of environmental studies. o6M | CO1 | L1
(OR)
2(a) | Analyse the consequences of global population growth. oM | CO1 | L2
(b) | Explain the modes of transfer of HIV/AIDS, its effects and eM | col | Lo
the control measures.
3(a) | Identify the impacts of timber extraction on forests. oM | CO2 | L1
(b) | List out the advantages and disadvantages of solar energy. 6M | CO2 | L1
(OR)
4(a) | Identify the environmental impacts of mining. oM | CO2 | L1
(b) | Mention the major causes for conflicts over water. Discuss
; . ; ; 6M | CO2 | L1
one international and one inter-state water conflict.
S(a) | Give the structural components (biotic and abiotic 6M | co3 | L1
components) of a forest ecosystem.
(b) F‘.md- out the efforts taken towards conservation of eM | cos | Lo
biodiversity.
(OR)
6(a) | Discuss about the biotic and abiotic components of an 6M | cos | Lo
ecosystem.
(b) | Comment up on Indlap biodiversity with special reference 6M | coa | Lo
as a mega diversity nation.
7(a) | Define an acid rain and explain its effects. oM | CO4 | L2
(b) | Identify the major causes of a flood. What are the measures 6M | co4 | L1
to be taken to mitigate a flood disaster?
(OR)
8(a) g:sfler;e greenhouse effect. List out any five greenhouse 6M | cos | L1
(b) What are the various alternatives adapted in municipal 6M | co4 | L1
solid waste management?
9(a) | Discuss the salient features of Air Prevention and Control of
Pollution Act, 1981. 6M | LO5 | 14
(b) | What is EIA? And what are the major objectives of EIA? 6M | CO5 | L2
(OR)
10(a) | Define consumerism. Summarize the ill effects 6M | cos | Lo
consumerism on environment.
(b) | List out the major objectives of Green Building. 6M | COS | L1
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Time : 3 hours Max. Marks : 60
Answer one question from each unit.
All questions carry equal marks
Q.No Questions Marks CO BL
1(a) De.r1ve Maxv,vell s first equation as applied to the electrostatics 6M | coa | 12
using Gauss’s law.
(b) | Determine the field at a distance ‘r’ from an infinite line charge of
’ h 6M | CO1 | L3
strength of +pL c/m using Gauss’s law.
(OR)
2(a) fSotrarfle and Explain Coulomb’s law for electrostatic fields in vector 6M | co1 | L1
(b) | Determine the electric field intensity at the point (0,0,5) due to
charge Q:=0.35 puC at the point (0,4,0) and charge Q2=-0.55nuCat|{ 6M | COl | L3
point (3,0,0).
3(a) | Explain and Derive the equation of Ohm’s law in point form. 6M | CO2 | L2
(b) | Deduce an expression for capacitance of a co-axial cable with inner 6M | coz | L2
radius ‘a’ and outer radius ‘b’ with length T’
(OR)
4(a) | Derive Poisson’s and Laplace’s equations. 6M | CO2 | L2
(b) | Derive the capacitance of a parallel plate capacitor. 6M | CO2 | L3
5(a) | Show point form of Ampere’s CiI'Cl_lital law as Maxwell III equation. oM CO3 | L1
(b) Utilize Amperes Law, Determine H for infinitely sheet of current. oM CO3 | L2
(OR)
6(a) 2‘;1;1;1 the magnetic field intensity due to solenoid conductor on its 6M | co3 | L2
(b) | A uniform solenoid 100mm in diameter and 400mm long has
100turns of wire and a current of I = 3A .Find the magnetic field on 6M | co3 | L3
the axis of the solenoid (i) at the center (ii) at on end (iii) half the
way.
7(a) Disc_uss in detail about Lorentz force equation and give its 6M | co3 | L2
significance.
(b) | Derive the force between two parallel infinitely long straight 6M | co3 | L2
conductors.
(OR)
8(a) | Formulate an expression for Neumann'’s formulae. 6M CO3 | L2
(b) | A Solenoid has 400 turns with a length of 2m having circular 6M co3 | L3
cross-section of 0.1m?2, find value of Self-Inductance.

9(a) | Derive the expression for displacement current density. oM COS | L2
(b) | State and explain the Faraday’s laws of electromagnetic induction. 6M | COS | L2
(OR)

10(a) | Derive the Maxwell’s equations for time varying fields. 6M CO5 | L3
(b) | State 'and prove Poynting theorem and derive an expression for 6M | cos | L2

Poynting vector.
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Answer one question from each unit.
All questions carry equal marks

Q.No

Questions

Marks

co

BL

1(a)

What is Quasi Static process, what are its characteristics?

6M

COol1

L2

(b)

An electric motor drives a stirrer fitted with a horizontal
cylinder. The cylinder of 40 cm diameter contains a fluid
restrained by a frictionless piston. During the stirring of
fluid for 15 min the piston moves outward slowly by a
distance of 30 cm against the atmospheric pressure of 1 bar.
The current supplied to the motor is 0.5 amp. From a 24V
lead-acid accumulator. If the conversion efficiency from
electrical work to mechanical work output is 90%, estimate
the work done on the motor, stirrer and the atmosphere.

6M

COo1

L3

(OR)

Distinguish between macroscopic and microscopic point of
view.

6M

CO1

L2

A new scale N of temperature is divided in such a way that
the freezing point of ice is 100°N and the boiling point is
400°N. What is the temperature reading on this new scale
when the temperature is 150°C? At what temperature both
the Celsius and the new temperature scale reading would be
the same?

6M

CO1

L3

3(a)

Discuss the contribution of Joule in formulating the first law
of thermodynamics through his experiment.

6M

CO2

L2

(b)

1.5 kg of liquid having a constant specific heat of
2.5 kJ/kgK, is stirred in a well insulated chamber causing
the temperature rise by 15°C. Find the change in internal
energy and work done during the process.

6M

CO2

L3

(OR)

4(a)

Apply first law of thermodynamics and prove that internal
energy is a property of system.

6M

CO2

L3

(b)

A gas of 4 kg contained in a piston-cylinder machine. The
gas undergoes a process for which PV!5 = C.The initial
conditions are 3 bar, 0.1 m3 and the final volume is 0.2 m3.
The specific internal energy of the gas decreases by 4.6
kJ/kg. There are no significant changes in potential energy
and kinetic energy. Determine the net heat transfer for the
process.

6M

CO2

L3

5(a)

From the first principles, derive the equation for change in
entropy of ideal gas.

6M

CO3

L2
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(b)

Two kg of water at 80°C is mixed adiabatically with 3 kg of
water at 30°C in a constant pressure process atl
atmosphere. Find the increase in the entropy of the total
mass of water due to the mixing process

(cpof water = 4.187 kJ/kg K).

oM

CO3

L3

(OR)

6(a)

Establish the equivalence between Kelvin Planck and
Clausius statements.

oM

CO3

L2

(b)

A refrigeration plant for a food store operates as a reversed
Carnot heat engine cycle. The store is to be maintained at a
temperature of — 5°C and the heat transfer from the store to
the cycle is at the rate of 5 kW. If heat is transferred from
the cycle to the atmosphere at a temperature of 25°C,
calculate the power required to drive the plant.

6M

CO3

L3

7(a)

Discuss the phase change process of water by using
Pressure (P)-Volume (V) diagram.

oM

CO4

L2

Calculate volume, density, enthalpy and entropy of 3 kg of
steam at 90°C, having a dryness fraction of 0.92.

6M

CO4

L4

(OR)

8(a)

Explain Mollier chart by representing all the properties on it.

oM

CO4

L2

(b)

A rigid vessel of volume 0.86 m?3 contains 1 kg of steam at a
pressure of 2 bar. Evaluate the specific volume,
temperature, dryness fraction, internal energy, enthalpy,
and entropy of steam. -

oM

CO4

L4

9(a)

With a neat sketch explain the working of Diesel cycle.

oM

CO5

L3

(b)

In an ideal Brayton cycle, air from the atmosphere at 1 atm.
300 k is compressed to 6 atm and the maximum cycle
temperature is limited to 1100k by using a large air-fuel
ratio. If the heat supply is 100 MW, find the thermal
efficiency of the cycle and power output.

oM

COS

L3

(OR)

10.

Describe the Bell-Coleman Cycle using PV and TS diagrams
and derive an expression for its C.O.P.

12M

CO5

L3
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17CE04-STRENGTH OF MATERIALS-I
(CE)
Time : 3 hours Max. Marks : 60
Answer one question from each unit
All questions carry equal marks

Q.No Questions Marks | CO BL

1(a) A rod whose ends are fixed to rigid supports, is heated so
that rise in temperature is T° C, Derive the expression for
thermal strain and thermal stresses set up in the body if a is
coefficient of thermal expansion.

6M | COl1 | L1

(b) Design a steel rod to sustain a load of 80kN with a safety
factor 2.5. What is the maximum permissible length of the
rod, if the allowable deformation is 0.5mm? Assume a yield
stress of 2830MPa and Young’s modulus of 195GPa.

6M | CO1 | L3

(OR)

2(a) Define (i) Stress and Strain (ii) Bulk modulus and Modulus

of Rigidity (iii) Hooke's Law. 6M | CO1 | L1

(b) A rectangular block 350 mm long, 100 mm wide and 80 mm
thick is subjected to axial load as follows, 50 KN tensile in
direction of length, 100KN compression in the direction of
thickness, 60KN tension in direction of breadth. Determine
the change in volume of block. Take E=10x105 N/mm?2.
Poisson's ratio is 0.25.

6M | CO1 | L3

3(a) Draw the shear force and bending moment diagram for the
beam.
5 kN o
6M | CO2 | L3
A7 2kN/m | B \LC
iy = 2m s 2P
(b) Deduce the relation between Shear force and bending eM | coa | Lo
moment.
(OR)
4(a) Mention the types of beams based on various criteria. oM | CO2 | L2
(b) Draw the shear force and bending moment diagrams for a

cantilever beam of length 4 m if two anti-clockwise moments
of 15 kNm and 10 kNm are applied at the mid-span and the
free end, respectively.

6M | CO2 | L3

S(a) Compare the weights of two beams of the same material and
of equal strength, one being circular section and solid, and
the other being of hollow circular section, the internal
diameter being 3/4th of the external diamete.

6M | CO3 | L3

(b) The maximum shear stress in a beam of rectangular section

is 1.5 Taverage. Judge the statement. il i B

(OR)
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17CE04-STRENGTH OF MATERIALS-I

What are the assumptions made in theory of simple
bending? Draw the bending stress and shear stress profiles
for a rectangular beam section.

6M

CO3

L1

A cantilever beam is rectangular in section having 80 mm
width and 120 mm depth. If the cantilever is subjected to a
point load of 6 kN at the free end and the bending stress is
not to exceed 40 MPa, find the span of the cantilever beam.

oM

CO3

L2

7(a)

; . . T T co
Derive an expression for pure torsion i

oM

CO4

L2

(b)

Find the maximum torque that can be safely applied to a
shaft of 200 mm diameter if the permissible angle of twist is
10 in a length of 5 m and the permissible shear stress is 45
N/mm?2. Take N =0.8 X 105 N/mm?.

oM

CO4

L3

(OR)

8(a)

Differentiate between shafts series and shafts in parallel.

oM

CO4

L2

(b)

A solid steel shaft in a rolling mill transmits 20 kW of power
at 2 Hz. Determine the smallest safe diameter of the shaft if
the maximum shear stress (tmax) is not to exceed 40 MPa and
the angle of twist (0) is limited to 6° in a length of 3 m. Use
G = 83 GPa.

6M

CO4

L3

Determine the forces in the various members of the truss
shown in fig.2, using method of joints.

A B

T A
W
=

40 kN 40 kN

f— Zm ———pt——3 1y}
Fig.2

12M

CO5

L3

(OR)

10(a)

Derive an expression for longitudinal and hoop stresses for a
thin cylinder of internal diameter ‘d’ and thickness ‘’
subjected to an internal pressure of magnitude p’.

oM

COS

L2

A thick cylinder of internal diameter 160 mm is subjected to
an internal fluid pressure of 8 N/mm?2 Compute the
thickness of metal necessary for the cylinder, if the
maximum hoop stress in the section is not to exceed 35
N/mm?.

oM

CO5

L3
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