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USN 15SME/MA32
Third Semester B.E. Degree Examination, Dec.2016/Jan.2017
Material Science
Time: 3 hrs. Max. Marks: 80
Note: Answer any FIVE full questions, choosing one full question from each module.
Module-1
1 a. Define APF. Calculate APF for HCP cell. (06 Marks)
b. With neat sketches explain surface defects briefly. (05 Marks)
¢. Explain briefly the mechanical properties of a material in plastic range. (05 Marks)
OR
2 a. With neat sketches, explain cup and cone fracture. (05 Marks)
b. What is stress relation? Obtain an expression for stress relaxation. (06 Marks)
c.  With S-N diagram explain fatigue behaviour of a material. (05 Marks)
Module-2
3 a. Explain different types of solid solution with sketches. (04 Marks)
b. State lever rule and Gibbs phase rule. Also explain Hume-Rothary rules for formation of
solid solution. (06 Marks)
c. Two metals A and B have their melting points at 900°C and 800°C respectively. The alloy
pair forms eutectic at 600°C at 60% B and 40% A. Both A and B have unlimited solubilities
in liquid state. The solid state solubilities are 10% B in A at 600°C and 5% B in A at 0°C,
and 8% A in B at 600°C and 4% A in B at 0°C. Assume solidus, liquidus and solvus lines
are to be straight. No intermediate phase change occurs. Draw phase diagram and label at
temperatures, phases and fields. Also find the room temp structure of an alloy of
composition 60% A and 40% B, with respect to the number, type, extent and composition of
the phases. (06 Marks)
OR
4 a. Draw Fe — FesC diagram. Label all phases, temperatures. Explain solidification process for
any one alloy. (08 Marks)
b. Define Homogeneous and Heterogeneous nucleation. Obtain an expression for critical radius
of nucleation. (08 Marks)
Module-3
5 a. Draw TTT diagram for eutectoid steel and explain briefly. (06 Marks)
b. Distinguish between Austempering and martempering. (05 Marks)
¢. Explain Flame hardening with neat sketch. (05 Marks)
OR
6 a. Explain composition, properties and uses of Gray cast Iron, white cast iron and S. G Iron.
(06 Marks)
b. Explain solution hardening of Al —4%C alloy. (05 Marks)
¢. Write a note on Austenitic and Martensitic stainless steel. (05 Marks)
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Module-4
What are ceramics? Briefly explain the types of ceramics. (05 Marks)
Write a note on mechanical properties of ceramics. (05 Marks)
Define smart material. Explain briefly the types of smart materials. (06 Marks)
OR
Give classification of polymers. List the characteristics of polymers. (05 Marks)
With a neat sketch explain the processing of plastic by injection moulding method. (05 Marks)
Write a note on piezo-electric material and shape memory alloys. (06 Marks)
Module-5
Define composite. Give its classification. (05 Marks)
With a neat sketch, explain filament winding process. List the applications of filament
winding process. (06 Marks)
What is the role of matrix and reinforcement in composite materials? (05 Marks)
OR
Under Iso stress condition, obtain an expression for Young’s modulus of a fibre reinforced
composites. (06 Marks)
List the advantages and applications of composite material. (05 Marks)

Calculate the tensile modulus of elasticity of unidirectional carbon-fibre reinforced
composite containing 62% of carbon fibres by volume in ISO-stress and ISO — strain
condition. Take Ecarbon fibre = 37.86 X 10* N/mm?, Eepoxy = 41.98 x 10° N/mm”.

(05 Marks)
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Third Semester B.E. Degree Examination, Dec.2016/Jan.2017
Basic Thermodynamics

Time: 3 hrs. Max. Marks: 80
Note: 1. Answer FIVE full questions, choosing ONE full question from each module.

P

e

R

2. Use of thermodynamic data hand book and steam tables is permitted.

Module-1

Define thermodynamics. Differentiate between open system, closed system and isolated
system. (04 Marks)
State Zeroth Law of thermodynamics. What is diathermal wall and adiabatic wall? (04 Marks)
Estimate the % variation in temperature reading from a thermocouple having its test junction
in gas and other reference junction at ice point. The temperature of gas using gas
thermometer is found to be 50°C. Thermocouple is calibrated with e.m.f varying linearly
between ice point and steam point when thermocouples test junction is kept in gas at t°C and

reference junction at ice point, the e.m.f produced in milli volts is e = 0.18t — 5.2 x 107**.
(08 Marks)

OR
Define heat and work in thermodynamics. Show that work is path function. (08 Marks)
A cylinder contains 1 kg of a certain fluid at an initial pressure of 20 bar. The fluid is
allowed to expand reversibly behind a piston according to law PV?= constant until the
volume is doubled. The fluid is then cooled reversibly at constant pressure until the piston
regains its original position. Heat is then supplied reversibly with the piston firmly locked in
position until the pressure rises to the original value of 20 bar. Calculate the net work done
by the fluid for an initial volume of 0.05m’. (08 Marks)

Module-2

State the first law of thermodynamics applied to cyclic process and non-cyclic process.
(05 Marks)
Write the steady flow energy equation indicating all the terms in the equation. (03 Marks)
The working fluid in a steady flow process flows at the rate of 220 kg/min. The fluid rejects
100 kJ/s of heat passing through the system. The fluid enters at a velocity of 320 m/s,
pressure of 6 bar, internal energy 2000 kJ/kg, specific volume of 0.36 m*/kg and leaves the
system at a velocity of 140 m/s, pressure of 1.2 bar, internal energy 1400 kJ/kg, specific
volume 1.3 m’/kg. Determine the power output in MW. The change in potential energy is
neglected. (08 Marks)

OR t

" Show that Kelvin plank statement and Clausius statement are equivalent. 1‘ (08 Marks)

A heat pump working on a reversible cycle takes in heat from a reservoir at 5°C and delivers

heat to low temperature reservoir at 60°C. The heat pump is driven by a heat engine taking

heat from source at 840°C and rejects heat to low temperature reservoir at 60°C. The engine

also drives a machine of 30 KW capacity. If the heat pump extracts 17 kJ/s from high

temperature reservoir at 5°C. Determine : i) rate of heat flow from reservoir at 840°C ii) rate

of heat rejected to sink at 60°C. (08 Marks)
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Module-3
a. Mention the factors which render a process irreversible. (05 Marks)
b. Explain reversible and irreversible process. (03 Marks)

c. A reversible engine operates between T and T. The energy rejected by this engine is
received by second reversible engine and heat is rejected to sink at T,. Show that :
i) For same work T is arithmetic mean of T; and T

ii) for same efficiency T is geometric mean of T} and T». (08 Marks)
OR
a.~ State and prove Clausius inequality. (08 Marks)
b~ 5 kg of copper block at 200°C is dropped to an insulated tank with 100 kg of oil at 30°C.
Find the increase in entropy \pf the universe. Take C, =0.4kJ/kgKand
Cp, =2.1kI/kgK. X (08 Marks)
Module-4
a. What is available energy, unavailable energy and second law efficiency? (04 Marks)
b.  Write Maxwell relations and explain the terms involved. (04 Marks)
c. Derive clausius Clayperon equation for evaporation of liquid and explain the significance.
(08 Marks)
OR
a~ Define : i) Sub cooled liquid ii) triple point i) critical point. (03 Marks)
b~ With a neat sketch explain the working of a throttling calorimeter. (05 Marks)

¢ In a test to find the quality of the steam in a pipe using a combined separating and throttling
calorimeter, the following data was obtained pressure of steam in the steam mains = 14 bar
pressure of steam after throttling = 1.19 bar temperature after throttling = 120°C water
collected in the separator = 0.45 kg steam condensed after throttling = 6.75 kg. Determine

the condition of the steam in the mains. Take Cp for superheated steam Cpg = 2.1kJ /kgk.

(08 Marks)
Module-5
a,~ Explain the reasons for deviations of Vander Walls equation from ideal gas equations.
(05 Marks)
b Write a note on compressibility chart. (03 Marks)

Determine the pressure exerted by carbon dioxide in a container of 1.5 m® capacity when it

contains 5 kg at 27°C, using : i) Ideal gas equation ii) Vander Walls equation.

Take Vander Walls constants for CO, as a = 364.3 kN m*/kg mol’; b = 0.0427 m’/kg mol.
(08 Marks)

OR
a. Define :
i) Dry bulb temperature
ii) Wet bulb temperature
iii) Dew point temperature. (03 Marks)
. Develop an expression to determine the gas constant of a mixture of ideal gases. (05 Marks)
c. A mixture of gases has the following volumetric composition : CO, = 12%, O, = 4%,

N; = 82% and CO = 2%. Determine : i) the gravimetric composition ii) molecular
weight of mixture iii) gas constant R for mixture. (08 Marks)
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Third Semester B.E. Degree Examination, Dec.2016/Jan.2017
Mechanics of Materials

Time: 3 hrs. Max. Marks: 80

Note: Answer any FIVE full questions, choosing one full question from each module.

Module-1
1 a. Explain with a neat sketch, stress — strain diagram of mild steel indicating its salient points.
(06 Marks)
b. A bar of 800mm length is attached rigidly at ‘A’ and ‘B’ as shown in fig. Q1(b). Determine
the reactions at the two ends, if the bar is 25mm diameter. Find the stresses and change in

length in each portion. Take E = 200GPa. (10 Marks)
4 A’ oKt - B
EOKN ot
Fig.Q1(b) 4
275 S0 SIS
OR

2 a. A bar of brass 25mm diameter is enclosed in a steel tube of S0mm external diameter and
25mm internal diameter. The bar and the tube are rigidly fastened at the ends and are 1.5m
long. Find the stresses in the two materials when the temperature raises from 30°C to 100°C.
Take Egee = 200kN/mm’ Eprass = 100kN/mm” (08 Marks)

O = 11.6 X 10%°C Clprags = 18.7 x 10°%/°C.
b. A circular rod of 100mm diameter and 500mm long is subjected to a tensile ioad of 1000kN.
Determine the modulus of rigidity, Bulk modulus and change in volume if Poisson’s ratio
is 0.3. Take E = 200GPa. (08 Marks)

Module-2
3 The state of stress in a two dimensional stressed body is shown in fig.Q3. Determine the
principal plane, principal stresses and maximum shear stresses. Sketch the results. Construct the

Mobhr’s circle and verify the answer graphically. (16 Marks)
1omta
S0 NP,
180 MPa
Fig.Q3 % Mfwé&
120 M Fw
OR

4 a. A thin cylinder 3m long is having Im internal diameter and 15mm thickness. Calculate the
maximum intensity of shear stress induced and also the changes in the dimensions of the
cylinder if it is subjected to an internal pressure of 1.5N/mm”. (08 Marks)

b. A thick cylindrical vessel is 250mm internal diameter and has S0mm thick wall. It is
subjected to an internal pressure of 10MPa due to the movement of the fluid. Find the
maximum hoop stress developed in the cylinder. Also calculate the radial and hoop stresses
at a point 20mm from the inner surface. Sketch the stresses. (08 Marks)
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Module-3
Draw the shear force and bending moment diagrams for the beam shown in fig. Q5. (16 Marks)

Lok
KV
v |ok.v}m 20

Fig.QS

OR

a. A cantilever of square section 200mm x 200mm, 2 m long just fails in flexure when a load
of 12kN is placed at its free end. A beam of the same material and having a rectangular cross
section 150mm wide and 300mm deep is simply supported over a span of 3m. Calculate the

minimum control point load required to break the beam. (08 Marks)
b. Using Double Integration method, determine the slope and deflection for a cantilever beam
subjected to concentrated load at free end. (08 Marks)
Module-4
a. Explain Slenderness ratio. (04 Marks)

b. A shaft is required to transmit 245kN power at 240 rpm. The maximum torque may be 1.5
times the mean torque. The shear stress in the shaft should not exceed 40MPa and the twist
1° per meter length. Determine the diameter required if :

1) the shaft is solid
i) the shaft is hollow with external diameter twice the internal diameter.

Take modules of rigidity. SOkN/mm?. (12 Marks)
OR
a. Determine the buckling load for T — section shown below in fig.Q8(a). The column is 3m
long and is hinged at both ends. Take E = 200GPa. (10 Marks)
et |
[ERVON
. K
Fig.Q8(a) 80 vw
—| vom
b. State the assumptions made in Pure torsion theory. (06 Marks)
Module-5
A bolt is subjected to an axial pull of 12kN together with a transverse shear of 6kN. Determine
the diameter of the bolt by using : (16 Marks)

i) Maximum principal stress theory  ii) Maximum shear stress theory.
Take Elastic limit in tension = 300 N/mm? ; Factor of safety =3 ; Poisson’s ratio = 0.3.

OR
Write a note on the following :
a. Castigliano’s I theorem. (04 Marks)
b.  Modulus of resilience. (04 Marks)
c. Strain energy due to bending and torsion. (08 Marks)
% % % % %
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USN 1SME35B
Third Semester B.E. Degree Examination, Dec.2016/Jan.2017
Machine Tools and Operations

Time: 3 hrs. Max. Marks: 80
Note: Answer any FIVE full questions, choosing one full question from each module.
Module-1
1 a. Explain the classification of machine tools with suitable example. (08 Marks)

b. Illustrate the concept of Lathe with a neat sketch. (08 Marks)
OR
2 a. Explain the constructional features of plaining machine with a neat sketch. (08 Marks)
b.  Define drilling. With a neat sketch explain Radial drilling machine. (08 Marks)
Module-2
3 a. Define machining of a tool. Explain with a neat sketch of following operations.
i) Turning
ii) Boaring
iii) Shopping. (08 Marks)
b. Discuss the related machining parameters of related quantities. (08 Marks)
OR
4 a. With a neat sketch explain the concept of Gear cutting. (08 Marks)
b. Explain with a neat sketch of following operations :
i)  Broaching
ii) Reaming
iii) Grinding
iv) Countersinking. (08 Marks)
Module-3
5 a. [lllustrate the desirable properties and characteristics of cutting tool material. (08 Marks)
b. Give the concept of tool Geometry and related importance of different angles of the cutting
tools. (08 Marks)
OR
6 a. What is the necessity of ‘coolant’? Explain some of the cutting fluids with their applicaticns.
(08 Marks)
b. Discuss the machining parameters on surface finish. (08 Marks)
Module-4
7 a. With the neat sketch give the description regarding chip formation. (06 Marks)
b. Explain two different type of chip formation. (06 Marks)
c. Explain the concept of oblique and orthogonal cutting? (04 Marks)
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OR
Draw the circle with radius, which gives the merchant circle and derive Ernst —Merchant
equation. (08 Marks)
Draw the share angle relationship and derive the equation
rcosa
tanp=—— (08 Marks)
l-rsina
Module-5
Why the cutting tool will loose its ability? Discuss it with suitable reasons. (05 Marks)
Define tool wear. Explain craters wear and flank wear. (07 Marks)
List the factors affecting tool life. (04 Marks)
OR
Write short notes on the following :
Choice of feed
Tool tip for minimum cost
Minimum production time
Choice of cutting speed. (16 Marks)
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