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USN 10MAT31
Third Semester B.E. Degree Examination, June/July 2016
Engineering Mathematics - 11l

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, selecting \
atleast TWO questions from each part. ,{‘Q?'b\'
PART — A X
1 a. Find the Fourier series for the function f(x) = x(2m — x) in 0 < x < 2m. Hence qicéuee that
n 1 1 O
_8_:1_,_3_24_;2_4_ _____ x {‘:’)b/ (07Marks)
b.  Find the half-range cosine series for the function f(x) = (x — 1)’ in 0 < X. <‘T (06 Marks)
¢.  Obtain the constant term and the co-efficient of the 1% sine and cosiné_terms in the Fourier
series of y as given in the following table. N (07 Marks)
x | 0 1 2 3 4 [\50]
y | 9 [ 18 ] 24 [ 28 [ 26 420
TS
2 a. Solve the integral equation : §,~
2 l-a, 0<a<l @F si
J.f(e( cosa0df = " . Hence evaluate™ sin” ¢ dt. (07 Marks)
; 0, o>l s 0 1
b. Find the Fourier transform of f{x) = ¢ ™. \ (06 Marks)
¢. Find the infinite Fourier cosine transform of 5 (07 Marks)

3 a. Solve two dimensional Laplace equatlon Ux + uy = 0 by the method of separation of

variables. (07 Marks)
b. Obtain the D’ Alembert S solutlon ofthe wave equation uy = P subject to the conditions
u(x, 0) = f(x) and a—(x,O),: 0. (06 Marks)
[ \
. du 2 o%u . s
€. Solve the boundary value problem —a——: == 0 < x< [ subject to the conditions
X0 t
du O
—(0,t) =0sn—(L,t)=0, u(x,0)=x. (07 Marks)
2 OO T 0 (x, 0)

4 a. Find ;hé-équation of the best fit straight line for the following data and hence estimate the
valué -of the dependent variable corresponding to the value of the independent variable x
with 30. (07 Marks)

x| 5 10 | 15 | 20 | 25

v y| 16 | 19 [ 23 | 26 | 30
.b. Solve by graphical method :

MaxZ=x+15y

Subject to the constraints x + 2y < 160

3x +2y <240
x20;y20. (06 Marks)
€. Solve by simplex method :

max z = 3x + 5y
subject to 3x +2y < 18
x<4
y<6
X, y20. (07 Marks)
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PART - B
Using the method of false position, find a real root of the equation x log,,x — 1.2 = (. correct
to 4 decimal places. (07 Marks)
By relaxation method, solve :
10x+2y+2z=9; X+10y-z=-22 -2x + 3y + 10z = 22. (06 Marks)
Find the largest Eigen value and the corresponding  Eigen vector for the matrix
6 -2 2
-2 3 —1| using Rayleigh’s power method, taking xo =[1 1 11", Perform 5 iterations.
2 -1 3
(07 Marks)
Find the cubic polynomial by using Newton’s forward interpolation formula which takes the
following values. ;
10 T1faT3 |
ly T 1 21771 [ 10 )
Hence evaluate f(4). ™\ (07 Marks)
Using Lagrange’s formula, find the interpolating polynomial-that approximate the function
described by the following table. 4
X a1 5
| f(x) 2 | 3 [\ 147
Hence find f(3). N (06 Marks)
52 ( } ;’A
Evaluate J-logc x dx using Weddler’s rufé\by{ taking 7 ordinates. (07 Marks)
4 . s
Solve uxx + uyy = 0 in the following square Mesh. Carry out two iterations. (07 Marks)
# NP e \ e J RN
N 44 |ug |dq 1y
N U Ugs Ue 12
S oy Ve U (o
Fig.Q7(a) o o= 2 wx
The transv\e\‘l&s/ér displacement of a point at a distance x from one end to any point ‘t’ of a
AN 2 2
vib&@ﬁstrmg satisfies the equation : L;:ZSL; with boundary condition u(0, t) =
. ot ox
N 20x  for 0<x <]
4%, t) = 0 and initial condition u(x, 0) = § and u(x, 0) =0 solve by
@) 5(5-x) for I<x<5
takingh= 1,k =0.2 uptot=1. (06 Marks)
Find the solution of the equation uyx = 2u, when u(0, t) = 0 and u(4, ) = 0 and u(x, 0) =
X(4 - x) taking h = 1. Find values uptot =35, (07 Marks)
n ae
Find the Z — transformation of the following : i) 3n—4 sin =~ + 5a’ i) —— (07 Marks)
4 n!
! 2
. 5 _ 4z° -2
Find the inverse Z — transformation of —— 2 __<% (06 Marks)

z3+522+82—4‘

Solve the difference equation : yui, + 6yn + 9. = 2% given Yo = yi = 0 using
Z — transformation. (07 Marks)
* k k k %
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2. Any tevealing of identi

USN MATDIP301
Third Semester B.E. Degree Examination, June/July 2016
Advanced Mathematics - |

ON
Time: 3 hrs. Max. Marks:100
Note: Answer any FIVE full questions.
1 a. Express the complex number
A+1)(1+31). 5
~————~inthe forma + ib. (06 Marks)
(1+51)
b. Find the modulus and amplitude of 1 + cos@ + i sin®. (07 Marks)
¢. Find the cube root of 1 —1. (07 Marks)
2 a. Find the n™ derivative of €™ cos (bx + c). (06 Marks)
b. Find the n™ derivative of - ’ (07 Marks)
(x=2)x+2)(x-1)
c. Ify=sin'x, prove that (1 — x2)yn2 =20+ 1)X yni1 — 0’y = 0. (07 Marks)
3 a. Find the angle of intersection ofthe curves r* sin 26 = a%, * c0s20 = b’. (06 Marks)
b.  Find the nodal equation of the curve r(1 - cos0) = 2a. (07 Marks)
¢.  Expand log (secx) upto the term containing x* using Maclaurin’s series. (07 Marks)
4 a Ifu=x’-3xy’ +X+e"cosy+ I, show that ux + uy = 0. (06 Marks)
X+ ¥rz
b. If u=f| —, =, — |, prove that xuy + yu, + zu, = 0. (07 Marks)
Pz X
: a 9 ¥y
c. Find (—U\—/—V—Vl,whereu=x+y+z, v=yt+tz,w=z (07 Marks)
o(X,y,2)
5 - a. Obtain reduction formula for Icos" x dx, where n is positive integer. (06 Marks)
[
b. Evaluate | ——=dx. (07 Marks)
o V4—x’
c b a
c. Evaluate I j J‘(xz +y’ +7°)dzdydx. (07 Marks)

-c =b -a
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a. Provethat: i)['(n+1)=nT(n) and ii)T(n+1)=n!fora positive integer n. (06 Marks)
['(m) I'(n)

b. Prove that B(m, n) = ; (07 Marks)
I'(m+n)
¢.  Show that nj; d'9 .T«/sme do=m. (07 Marks)
v sin®
dy _ 2
a. Solve a— =(Ox+y+1)°. (06 Marks)
X
b. Solve ye™ dx + (xe™ + 2y) dy = 0. (07 Marks)
dy Ko\
c. Solve d—+ y cotX =COoSX. (07 Marks)
X T\
a. Solve d;);»— 6d—y+ 9y =5e7*. . (06 Marks)
dx dx
b. Solve (D> —4D + 13)y = cos 2x. (07 Marks)
c. Solve (D*+2D + 1)y = x> + 2x. (07 Marks)
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USN U | 10ME32A/AU32A/MT32

Third Semester B.E. Degree Examination, June/July 2016

Material Science and Metallurgy

Time: 3 hrs. Max. Marks: 100

7 a
b.
8 a.
b.
c.

Note: 1. Answer FIVE full questions, selecting
at least TWO questions from each part.
2. Missing data may be assumed suitably, if any.

PART - A
Define APF. With a neat sketch obtain an expression for density packing factor of HCP
structure. (08 Marks)
Give brief classification of crystal defects. Explain them briefly. - (06 Marks)
List the factors affecting diffusion. Explain them briefly. (06 Marks)
Define engineering stress and strain and true stress and true strain. Establish the relationship
between true strain and engineering strain. (07 Marks)
List and explain the mechanical properties in elastic and plastic region. (07 Marks)
Define CRSS? Obtain the expression for the same. (06 Marks)
Explain: i) Cup and cone fracture ii) Ductile to Brittle transition. (08 Marks)
What are the different fatigue protection methods? Explain briefly. (06 Marks)
What is stress relaxation? Derive an expression for the same. (06 Marks)

What is solid solution? With neat sketches explain different types of solid solution.
(06 Marks)

Explain Hume-Rothary rules and Gibbs phase rule. (06 Marks)

Differentiate Homogeneous and Heterogeneous nucleation. How do you compute the critical

size of nucleus and actjvation energy for the homogeneous nucleation? (08 Marks)
PART-B

A binary alloy of composition 60%A and 40%B consists two phases namely liquid and solid
at a particular temperature. The composition of solid phase is 23%B and that of liquid phase

is 68% B: Estimate the amount of solid and liquid phases is the alloy. (08 Marks)
Draw Fe — Fe;C diagram and show all phases, fields, temperature and composition. Write all
invariant reactions. Also explain the solidification of steel containing 0.4%C. (12 Marks)
_Explain TTT diagram (for 0.8%C steel) by super imposing the cooling curves on it.
(12 Marks)
Differentiate between :
1) Austempering and martempering
i) Annealing and Normalising (08 Marks)
Give composition, micro structure, properties and applications of different types of
cast — [rons. (12 Marks)
Write a note on Magnesium alloys and Titanium alloys. (08 Marks)
Define composite. Give brief classification of composites. (06 Marks)
With neat sketch explain production of composites, by pultrusion process. (08 Marks)
Enumerate the merits, demerits and application of composites. (06 Marks)

% %k k ok ok



Degree Examination, June/July 2016
Basic Thermodynamics
Time: 3 hrs. Miax. Marks: 100
Nete: 1. Answer FIVE full questions, selecting
at least TWO questions from each part.
2. Use of thermodynamic charts and Tables is permitted.

PART A

I a. Distinguish between :
1) Macroscopic and Microscopic approaches
iy Diathermic and adiabatic walls
1ii) Intensive and extensive properties
iv) Thermal equilibrium and Mechanical equilibrium
v)  Quasistatic and actual process
vi) Point function and path function. (12 Marks)
b.  The readings t» and tg of two Celsius thermometers A and B agree at the ice point (0°C) and
steam  point (IOOOC) but else where they are related by the equation

ta = L + mts + m where {, m and n are constants, when both the thermometers are

50, will be treated as malpractice.

immersed in a well stirred bath, A registers 51°C whereas B registers 50°C. Determine the
reading on B when A registers 25°C. 4 (08 Marks)

s on the remaining blank pages.

written eg, 42+8

2 a  Starting from a common stage point, draw the following process on the PV — plane and
derive an expression for the work done in each case
ij Isobaric process

ii) Isothermal process
i1) Polytropic process. {0% Marks)
Dic’iir*gu'"‘* between heat and work in thermodynarmnics. (84 Marks)

. A spherical balloon has an initial diameter of 25cm and contains air at 1.2 bar. Because of
heating the diameter of the balioon increases to 30cm and during the heating process the
pressure is qu;d to be p;opomonal to the diameter. Calculate the work done during the

process. (07 Marks)

3 a. State First Law of Thermodynamics for a process and show that energy is a property of the
system, = {66 Marks)

b. Derive the steady flow energy equation for a single stream of fluid entering and a single
stream of fluid leaving the control volume. (06 Marks)

(A The following e expression gives the specific heat at constant pressure of a gas that undergoes

3 [ —_—
a non flow constant pressure process ¢, =125 +TT() :k]/kg C,where T is in °C.
L

The pressure during the process is maintained at 2 bar and the volume changes from 0.3 to
0.56 m’/kg. The corruspondmg change in temperature is from 25°C to 300°C. Determine

i) Work done and heat added

if) Change in internal energy and enthaipy. (08 Marks)

_On completing your answers, compulsorily draw diagonal ¢

K,

20 Any revealing of identification, appeal to evaluator and /or

1.

4 a. State and prove that Kelvin Planck and clausius statements of second Law of Thermo-
dynamics are equivalent. (12 Marks)

b. A heat engine working on Carnot cycle absorbs heat from three thermal reservoirs at 1000K,
800K_ and 600K. The engine does 10kW of network and rejects 400kJ/min of heat to 2 heat

sink at 300K. If the heat supplied by the reservoir at 1000K is 60% of the heat supplied by

the reservoir at 600K. Make calculations for the quantity of heat absorbed by each reservoir.
(08 Marks)

Important Note :

lof2
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PART-B
State and prove Clausius inequality. {068 Viarks)
Show that entropy of an isolated system either increases or in the limit remains constant.

{06 Marks)
A lump of steel of mass 8kg at 1600K is dropped in 80kg of oii at 300K. Make calculations
for the entropy change of steel, the oil and the universe. Take specific heats of steel and oil
as 0.5kJ/Kg K and 3.5 ki/kg K respectively. ) (66 Marks)

With a neat sketch explain the measurement of dryness fraction of steam by using throitling
calorimeter. Also indicate throttling process on TS and HS diagram. (08 Marks)
A vessel of volume 0.04m’ contains 2 mixture of saturated water and saturated steam at a
temperature of 240°C. The mass of the liquid present is 8kg. find the pressure, the mass, the

specific volume, the enthalpy, the entropy and the internal vncrvy (106 Marks)
Define the following : %
i) Pure substance it) Critical point. (02 Marks)

Explain the following :
1) Maxwell’s reiations
ii) Clausius — Clapeyron equation. (16 Marks)
1kg of air undergoes a cyclic process compnsmg three process 1 —2,2—3,and 3 — 1. At
state 1, the pressure and temperature are 1MPa and 27°C. | — 2 is an constant pressure
process, 2 — 3 is adiabatic process and 3 — 1 is a isothermal process. At state 3, P = 100K Pa.
i} Sketch the cycie on PV — Coordinates
i) Find the heat and work interactions in each the three processes and the net work per
cycle i
iil) Analyse guantitatively whether the cycie is reversible or Irreversible. (10 Marks)

Expilain the foliowing :
1) Compressibility Factor
il Vander Waals equation of state
ii1) Law of corresponding states

iv) Compressibility chart. (08 Marks)
State Gibb’s Dalton Law of partial pressures and hence derive an expression for the gas
constant ‘R’ of a mixture of gases. (06 Marks)

A mixture of ideal gases consists of 3kg of nitrogen and 54 kg of carbon dioxide at a

, ‘pressure of 300KPa and a temperature of 26°C Find

i) Mole fraction of each constituent

i) The equivalent molecular weight of mixture

i1i) The equivalent gas constant of the mixture

iv) The partial pressure of each gas. (06 Marks)

* %k %k %k ok
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3 taonrmg cﬁ'@ lir bar subjscted to 0 axia
?i B8 M:» is}
CE g is subjected to thfyces as shown in fig.Ql(c).
3 g P, such that net de ion in the bar does not exceed
2 & Aluminium is 7(»)*\;?& Big end diaraeter and small end

m and 12. Smm\&#emvely (08 Minrks)
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exy :esszn“ for the normal stress and shear stress on a plane inclined at “8” to the
{ stress system. {08 Warks)
izgtd aber, there are normal stresses of 60MPa and 40MPa (both
es to each other with positive shear siress of 20MPa. Draw

On completing your answei

¥

£ : find 1) Principal siresses and their planes i) Maximum
f ?. .hAE"{f:
=
8
3%
g 4 a. Derive an expression for strain energy stored in a plain bar subjected to axial load F.
ik {63 Marks)
b. ) cire cumn maferential siress for thin cylinder. {65 Marks)
c. A thici el 09'\1 inner diameter is subjected to an internal pressure of SMPa.
‘aking t ble siress fs' the mierial of the cylinder as 40MPa, determine the wall
ier {18 Marks)
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List the assumptions made in simple bend ship between

bending stress and radius of curvar { {10 Miarks)
A uniform I -- section beam is 100mm wids an Omm deep with 2 flange thickness of

Z5mm and web thickn e<s of 10mm. 7 'he
carries & udl of 83.40/m throughout ifs 2

ply supports

Find the expression for the sk
umformiy d:smbut d ’f\ac ove

and 4 ’W\’ af
unasr each |

diarneue"
¢ load for mc 1 tif i 30&
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Important Note : 1. ©n completing your answers, compuisorily draw diagonal cross lines on the remaining blank pages.
.4

o 10ME/AU35
Third Semester B.E. Degree Examination, June/July 2016
Manufacturing Process - | @
Time: 3 hrs. : : Max. Mapks:100
Note: Answer FIVE full questions, selecting '\) &
at least TWO questions from each part. b‘ .
PART - A ; NG
1 a. Classify manufacturing processes. Explain factors to be considered w% selecting a process
for a given application. N (10 Marks)
b. List the various types of patterns. Explain the different types o p’zif't}m allowances, with neat
sketches. (10 Marks)
2 a. List the types of moulding sand. Discuss the desirable p@‘erties of moulding sand.
(10 Marks)
b. With a neat sketch, explain the working principle o and Sqeeze moulding machine.
< (10 Marks)
3 a. With a neat sketch, explain the different"sxeps involved in shell moulding process and
mention its advantages and disadvantagess (10 Marks)
b. Name the centrifugal casting met &With a neat sketch, explain the working of vertical
and horizontal type centrifugal % processes. (10 Marks)
4 a. Witha neat sketch, explain @less induction furnace and mention its merits and demerits.
@ 3 (10 Marks)
b. Sketch and explain th\e} {Q-‘lstruction and operation of a cupola. (10 Marks)
0 PART-B
5 a. With a neat sketch; explain Thermit welding process. Mention its merits and demerits.
) (10 Marks)
b. Explain w&f&ketches, the forward and backward welding methods. (10 Marks)
6 a. Bx & projection welding process with a sketch. List out the advantages of projection
ng. (10 Marks)
by~Explain briefly the following with sketches:
(™) Seam welding ii) Explosive welding (10 Marks)

What is meant by HAZ? Explain the various regions of HAZ in low carbon steel during
welding. (10 Marks)
Discuss the various types of welding defects, their causes and remedies. (10 Marks)

Differentiate between brazing and soldering. List out merits, demerits and applications of

these two processes. (10 Marks)
Explain the magnetic particle inspection method to test welded part with advantages and
limitations. : (10 Marks)
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