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cross lines on the remaining blank pages.

Important Note : 1. On completing your answers, compulsorily draw diagonal

equations written eg, 42+8 = 50, will be treated as malpractice.

2. Any.revealing of identification, appeal to evaluator and /or

USN 10MAT31
Third Semester B.E. Degree Examination, Dec.2013/Jan.2014
Engineering Mathematics - Il
Time: 3 hrs. Max. Marks:100
Note: Answer FIVE full questions, selecting

at least TWO questions from each part.
*.i‘;ﬁ PART - A |
I".”a. Find the Fourier series expansion of the function f(x)=|x| in (-m,7), hence deduce that
ﬂ:l &0 1
o = (06 Marks)
2y 5o (2n -1)*

=\ 0u
1)) —(x,0)=0.
(D 5 (%0

Obtain th_e: half-range cosine series for the function, f(x) = (x —1)’ in the interval 0 < x <1

P A3 i I
and hence ShOW that TE — 8{12 g 3—2 . o 'éT g } (07 Marks)
Compute the constant term and first two harmonics of the F Gurler series of f(x) given by,
f:*‘ ,:_ :__ (07 MﬂrkS)
.08 B (e L8 2ﬂ: 0L 1 ok St 2
3173 Crl 513 N2
W) L0 ] O R R 5 1 RS
K (N
Obtain the Fourier cosine transfonn 2 R FPER (06 Marks)
M P T X
Hl=x for|x| <1 X COS X — sin X
Iind the Fourier transform of f(x)< "/ - and evaluate J. - (X
s B for|x|>1 s %
s/ N
o 3 (07 Marks)
Find the inverse Fourler sw ransform of ; » <7 (07 Marks)
R
Obtain the various p{}SSIb]E; solutions of two d1mens1onal Laplace’s equation, u_ + u, =0
by the method Gf Separatlon of variables. (07 Mﬂl‘kS)
4 o V) : :
Solve the one-d1men51onal wave equation, C’ > =—5, 0°<%< [/ under the following
(NS ox® ot
AN A UoX” > :
conditions (i)  u(0, t) = u(l, t) = (1) u(x, 0) = —— where uy is constant

(07 Marks)

i
8 b |

X

Obtain the D’ Almbert’s solution of the wave equation u, subject to the conditions

u(x, 0) = f(x) and %tu-(x,()) = (06 Marks)

Find the best values of a, b, c, if the equation y =a+bx+cx’ is to fit most closely to thé
following observations. (07 Marks)

.95 I SR S50 R0 S B RS R o
48 0 2 0 0 e O B R B

Solve the following by graphical method to maximize z =50x + 60y subject to the
constraints, 2x +3y <1500, 3x +2y <1500, 0 < x <400 and 0 < y <400. (06 Marks)

By using Simplex method, maximize P=4x, -2x, —x, subject to the constraints,

X; +X, +X; <3, 2X, +2x, +x, <4, x, -x, <0, x,

1 G2

=Uatd %, >0 (07 Marks)
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PART — B
Using Newton-Raphson method, find a real root of xsin x + cosx =0 nearer to 7, carryout
three iterations upto 4-decimals places. (07 Marks)
Find the largest eigen value and the correspondlng elgen vector of the matrix,
2 -1 0
-1 2 -1
By using the power method by taking the initial vector as [1 1 1] carryout S-iterations: )
- & (ﬂ’? Marks)
- Solve the following system of equations by Relaxation method: L e N
IZx +y+z=31; 2x+8y—-z=24; 3x+4y+10z=58 " (06 Marks)

e
R,

A survev conducted in a slum locahty reveals the following information as classified below,

Incomeper day in Rupees Under 10 | 10—-20 | 20-30 | 30 —40. 40 — 50

Numbers of persons ‘y’ 20 45 115 2’1“”@% 5
Estimate thé. probable number of persons in the income group . Eﬂ tm’ZS (07 Marks)
Determine f(x)-as‘a polynomlals in X for the data given belowj)y using the Newton’s divided
difference formulaJ ’ AN\ (07 Marks)
f(x) 10 | 96 196 350+] 868 | 1746 | e/
| . 4 . ﬂh . 1 r%a.% a
Evaluate II = dx by usih'g-ff_Si_impsan’s (S%?Lle by taking 6 — equal strips and hence
s X »J &M% 4
deduce an approximate value of logé (06 Marks)
R, Ww
Solve the wave equation, —; — AN & 7\ subject to u(0, t) =0, u4,t) =0, u(x, 0) = 0 and
ot® ¢ g%
u(x, 0) =x(4 - x) by taking h %L K=0.5 upto ﬁ—steps (07 Marks)
mm«% au 82 & m
Solve numerically the equa:%mn Py subjeci’réffﬁ the conditions, u(0, t) = 0 = u(l1, t),
e o~
t >0 and u(x, 0) = sm nx, 0<x <1, carryout the caxf&i’ﬁtaﬂgn for two levels taking h = 3
] *‘“e:;.;rﬁ g . Mﬁw 3
and K= — a2« F (07 Marks)
Solve um N u, =0 in the following square region with the bﬁ}undary conditions as
mdlcated in the Fig. Q7 (¢). y'4 N (06 Marks)
S00° < 109 106 - 50 M |
20 L5 115 0 F' k! | wﬂ;}{.f.' |
1g. Q7 (c)
30+ B LSRN B - e W
0 0 0 0 :
Find the z-transform of, (i) sinh n6 (11) coshnb (iii) n° (07 Marks)
27° +3z
Find the inverse z-transform of, (06 Marks)
(z+2)(z-4)
Solve the difference equation, y ., +6y,,, +9y, K =2"
with y, =y, =0 by using z-transform. | (07 Marks)
I
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Third Semester B.E. Degree Examination, Dec.2013/Jan.2014
Advanced Mathematics - |
_:.____Time: 3 hrs. Max. Marks:100-.
Note: Answer any FIVE full questions. O
e 1+1)(1+ 31

J 1 ~a. Expressthe complex number ( 1)( r = in the form x + 1y. (06 Marks)

e b + 51 (7™

s b. Fmd the mr:-dulus and amplitude of ( g ) . S O (07 Marks)

: + 21

-E O Expand CG_.-SJ 0 1n a series of cosines multiples of 0. (07 Marks)

E ;w ..... - #
5 3 2 a. Findthen' derlvatwe of sin(ax + b). N iy (06 Marks)
EE b. Ify=(sin” x)°, shgwﬂthat (1 x*)y.., —(2n+Dxy,  , —n’y, =0. (07 Marks)
e . ,;;w % 5 " b
S "l 1 e )
= c. Find the nth derivative.o of | iy e (07 Marks)
e MR )
S < /s 2]
E "Eﬂ 3 a. Using Taylor’s theorem, express the polvnonual 2}( +7x”> +x—6 in powers of (x — 1).
< 2 (06 Marks)
S 3 b. Using Maclaurin’s series, expand tan x upto the term containing x” (07 Marks)
EJ‘E NN 5 g
” 5 c. If Z=x’+y’ —3axy then prove that = . (07 Marks)
ey W
35 . .
S ¢
EEE 4 a Ifu=xlogxy where x° +y +3xy =] fnd E | (06 Marks)
=5
S | et $7 - G2 0z 0z
ol b. Ilfz=1Kx%, y)and x—me +¢ andy=¢™" —e", prove that = X - — — ¥ —.(07 Marks)
2 B WO our ov ox = Oy
s f“ W _o(u,v,w)
R ¢. Hu==%x +3yﬁ— Z', v=4x‘yz , w=2z" —xy, find the value of = at (1, -1, 0).
£ g 5(}{ y.Z)
:n Eﬂ RO - bt (07 Marks)
£ S %
z S S a Obtammthe reduction formula for Jsin“ X dxs (06 Marks)
E “‘E ; . ;
S S xedx
> 4 b» . Evaluate J‘ (07 Marks)
E 5 C. Evaluate J.J.(xy + ¢’ )dydx . (07 Marks)
= 2 3 |
— 2 111
= 6 a. Evaluate J. _[e”y”dxdydz. (06 Marks)
Z &
= 1
_E: b.  Find the value of ["5) . (07 Marks)

m) |(n
G Prove that bh(tnn ) = (m) |(n) : (07 Marks)
(m+n)
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On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8 = 50, will be treated as malpractice.

Important Note : 1.

USN

Time: 3 hrs.

10ME32A/AU32A/MT32/TL32
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Third Semester B.E. Degree Examination, Dec.2013/Jan.2014

Material Science and Metallurgy

Max. Marks: 100
Note: Answer FIVE full questions, selecting
at least TWO questions from each part.

PART — A
Sketch the unit cell of a HCP crystal structure. Calculate the number of atoms per unit cell.
Derive an expression for the density of atomic packing factor. [Given ¢ = 1.6339]. (08 Marks)
Explain different types of mechanism of diffusion in solids. g (08 Marks)
Aluminum has a FCC structure and an atomic radius of 0.143 nom. Calculate volume of its
unit cell in CUblC meters. (04 Marks)

Define engineering stress and strain, and true stress strain.. Fmd out the relationship between
true strain and engineering strain. | (08 Marks)

.......

1 kN. Determine: 1) Stress,

11) Stram and 111) Efengatlen Take modulus of elasticity of

steel = 205 x 10° kN/m”. _ e A (06 Marks)
Differentiate between slip and twmmng defermatlen in materials. (06 Marks)
Define creep with a typical creep eu;jve_s.__ Explain different stages of creep. (06 Marks)
Sketch the basic modes of fracture. List the difference between them. (06 Marks)
What 1s fatigue? Draw the SN curves for steel 'and aluminum alloys. (08 Marks)

Explain the hemogeneeus nucleation. Discuss the elgnlﬁeanee of critical radius of the

nuclel. (08 Marks)
Define solid solution, dnd explain the different types of solid solution. (06 Marks)
State the G1bb’s phase rule and explain with a simple example (06 Marks)

PART - B
Draw the iron-carbon equilibrium diagram and label all the ﬁelds Write the different
Invariation reactions. (10 Marks)
Explain the steps to construct TTT diagram. Draw a sketch of a TTT diagram label all the
fields for an eutectoid steel. (10 Marks)

Define the process of heat treatment and classify the various heat treatment processes.

(08 Marks)
Explain carburizing with a neat sketch. (06 Marks)
Define hardenabality of a material and list the factors affecting hardenability. (06 Marks)

Briefly describe the composition, properties and application of medium and high carbon

steel. (08 Marks)
Brietly describe the composition, properties and application of grey cast iron. (06 Marks)
Discuss AIST-SAE designation of steel with examples. (06 Marks)
What is a composite material? How it is classified? Explain briefly. (10 Marks)
With a neat sketch, explain the hand lay up laminating process. (10 Marks)
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

USN 10ME/AU/TL33
Third Semester B.E. Degree Examination, Dec.2013/Jan.2014
Basic Thermodynamics
Fime: 3 hirs: Max. Marks:100
Note: Answer FIVE full questions, selecting
at least TWO questions from each part.
PART — A
1 Distinguish between:

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8 = 50, will be treated as malpractice.

1)  Microscopic and macroscopic point of view.
11) - Temperature and thermal equilibrium and

111) Intensive and extensive properties. (06 Marks)
Classify the following into open, closed and isolated system: :

1) Evaporat()r?___ 1) Thermoflask; 1i1) Passenger’s train when stop at platform;
1Iv) Refrigerant/~in a refrigerator; v) Pressure coaker;~ vi) I.C. engine during
compression/expansion stroke; vii) Boiler and viii) Thmttle valve. (08 Marks)

Detine a Quasi-static process. A platinum wire is used as a resistance thermometer. The wire
resistance was found to be 10ohm and 160ohm at ice point and steam point respectively, and
30ohm at sulphur boiling point of 444.6°C. Find the resistance of the wire at 750°C, if the
resistance varies with temperature by the relation. R = Ry (1 + at + Bt°). (06 Marks)
Does heat transfer mevitably causes a temperature rise? What is the other cause for rise in
temperature? ' (02 Marks)
With a neat p-V diagram, derive an expression for workdone in each case of the following:

1) Isochoric process. Lo

ii)  Isobaric process.

iii) Isothermal process and

1v)  Polytropic process. (10 Marks)
A piston device contains 0.05m’ of a gas initially at 200kPa. At this state, a linear spring
having a spring constant of 150 kN/m is touching the piston but exerting no force on it. Now
heat is transferred to the gas, causing the piston to rise and to compress the spring until the
volume inside the cylinder doubles. If the cross-sectional area of the piston 1s O. 25m’,

determine: 1) a final pressure inside the cylinder; ii) the total W(}i‘k done by the gas and
111) the fraction of work done against the spring to compress it. Ly (08 Marks)

For a non-flow system, show that the heat transferred is equal to the change in enthalpy of a
system. (04 Marks)

A gas undergoes a thermodynamic cycle consisting of the following processes: 1) Process
1-2: constant pressure P = 1.4 bar, V; = 0.028m’, W;, = 10.5kJ; ii) Process 2-3:
compression with pV = constant, U; = U, and  1ii1) Process 3-1: constant volume,
U, — U; = -26.4 kJ. There are no significance change in KE and PE. i) Calculate the net
work for the cycle; 11) Calculate the heat transfer for the process 1 — 2; 11) Show that

> Q=) W, and iv) Sketch the cycle on p-V diagram. (08 Marks)
cycle cycle

In a certain steady flow process, 12 kg of fluid per minute enters at a pressure of 1.4 bar,
density 25 kg/m’, velocity 120 m/s and internal energy 920 kJ/kg. The fluid properties at
exit are 5.6 bar, density 5 kg/m’, velocity 180 m/s, and internal energy 720 kJ/kg. During the
process, the fluid rejects 60 kJ/s of heat and rises through 60m. Determine work done during
the process in kW. - (08 Marks)

-0t 2
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State the limitations of first law of thermodynamics. Illustrate with examples. (04 Marks)
Prove that Kelvin-Plank and Clausius statements of second law of thermodynamics are
equivalent. (06 Marks)

A heat pump working on the Carnot cycle takes in heat from a reservoir at 5°C and delivers
heat to a reservoir at 60°C. The heat pump is driven by a reversible heat engine which takes

in heat from a reservoir at 840°C and rejects heat to a reservoir at 60°C. The reversible heat
engine also drives a machine that absorbs 30kW. If the heat pump extracts 17kJ/s from the

5°C reservoir, determine: 1) the rate of heat supply from the 840°C source and = 11) the rate
of heat rejection to the 60°C sink. - (10 Marks)

PART - B

......

Hence prove that entropy 1s a property of the system. : (08 Marks)
Explain principle of increase of entropy. (06 Marks)

In a shell and tube heat exehanger 45kg of water per mmute 1s heated from 30‘:’C 10-85°C by

.....

find the net change of entr@py of the universe. (06 Ma rks)

Draw the phase equilibrium dlﬁgram for a pure substance on T-S plot with relevant constant

property lines. - (05 Marks)
What is the main objectlve of quahty measurement‘? With a neat sketch, explain throttling
calorimeter. N (07 Marks)

What do you understand by degre& ﬂf superhe@t‘? Steam 1n1t1a11y ac’l- SMPa 300°C expands

e bt

......

i

.....

¢ (06 Marks)
DIStlI‘lgUISh between 1) Ideal gas and real gas and 1ii) Per“fect gas and semiperfect gas.
{ (04 Marks)

0.5 kg of air fts c:ompressed reversibly and adiabatically from SOkPa 60°C to 0.4MPa and is
then expanded at constant pressure and to the original volume. Sketch these processes on the
p- V and T-s planes. Compute the heat transfer and work transfer for the whole path.

(10 Marks)
Explain the following:
1)  Generalized compressibility chart.
11)) Law of corresponding states and
111) Compressibility factor. (06 Marks)
Derive Vander Waal’s constants in terms of critical properties. (08 Marks)

Determine the pressure exerted by CO; in a container of 1.5m’ capacity when it contains Skg
at 27°C. 1) Using 1deal gas equation and ii) Using Vander Waal’s equation. (06 Marks)

kock ok R
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Time:

42+8 = 50, will be treated as malpractice.

aining blank pages.

L

2./Any revealing of identification, appeal to evaluator and /or equations written eg,

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the rem

Third Semester B.E. Degree Examination, Dec.2013/Jan.2014

Mechanics of Materials

3 hrs. Max. Marks: 100

Note: Answer FIVE full questions, selecting
at least TWO questions from each part.

PART — A
Deﬁne 1) True stress i1) Factor of safety |
1i1) Poisson’s ratio iv) Principle of superposition: i (04 Marks)

A bar of uniform thickness ‘t’ tapers uniformly from a width of b, at'ene end to b, at other
end, in a lerigth of ‘L’. Find the expression for the change m length of the bar when
subjected to“an.axial force P. Ao\ " (08 Marks)

A vertical circularssteel bar of length 3| fixed at both of ifs’ ends is loaded at intermediate

sections by forces- W and 2W as shown in Fig. Q2gc) Determine the end reactions if
W =1.5 kN. ') (08 Marks)

By Lllieciio _ﬂ*_-
|
A
p i J/
RV %E
i l 4
\w/ ,E
B _ v p
e iy rrrd & Cidd —A
Define: 1) Volumetric strain ii) Bulk modulus. 7~ RN

A bar of rectangular cross section shown in Fig. Q’?(b) is subjected to stresses Ox, Oy and o,
in x, v and z directions respectively. Show that if sum of these stresses is zero, there 1s no
change in volume.of the bar. |

% <’y
5 e s’
0% . 27
i L .
= |
Fig. QQ:(Jb) (09 Marks)

Rails are laid such that there 1s no stress in them at 24°C. If the rails are 32 m, long,
determine:

i) The stress in the rails at 80°C, when there is no allowance for expansion

ii) The stress in the rails at 80°C, when there is an expansion allowance of 8 mm per rail.
iii) The expansion allowance for no stress in the rails at 80°C.

Coefficient of linear expansion oo = 11 x 10°/°C and Young’s modulus E = 205 GPa.
(09 Marks)

Derive the expressions for normal and tangential stress on a plane inclined at 0" to the plane
of stress in x-direction in a general two dimensional stress system and show that sum of
normal stress in any two mutually perpendicular directions 1s constant. (12 Marks)

l-ot 2
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3 b. The state of stress in a two dimensionally stressed body is shown in Fig.Q3(b). Determine

o ®

graphically (by drawing Mohr’s circle), the principal stresses, principal planes, maximum

shear stress and its planes. f (08 Marks)
go N finwn
§o H’?w
ald _|_| \é__
126 Hfan” ? 120 Nt
. K =
Fng3(b) £o N
T >
§0 N

.....

L

A,%eam of length | 1s simply supported at its ends. The beam carries a umforml distributed

Fe
' P
e
L

loa %f W per unit run over the whole span. Find the strain energy stored by the beam.
R AN (06 Marks)
A water magﬁ 80 cm dlameter contains water at a pressure head of 100 m. If the weight

e

density of Wﬁ;&%& is 9810 N/m’, find the thickness of the metal req»ﬂlred for the water main.
Given the perm1§s1ble stress as 20 N/mm?”. o (06 Marks)
A pipe of 400 mm internal diameter and 100 mm thlckness contains a fluid at a pressure of

8 N/mm?’. Find the 1 max @um and minimum hoop stress.across the section. Also, sketch the

%5

radial pressure dlstrlbu’ﬁ‘ﬁwnd hoop stress dlstrlbutifm across the section. (08 Marks)
% _ PART-B .
Define a beam. Explain with mmpl__e sketches, d1fferent types of beams. (06 Marks)

Draw the shear force and bending moment ‘diagrams for the overhanging beam carrying
uniformly distributed load of 2 kN/m over the entire length and a point load of 2 kN as

shown in Fig.Q5(b). Locate the point of—mntra flexure. (14 Marks)
aKn . N A A% &
s i T A
3 L jr“ ey
m R J;F R e = |
o)) Fig.Q7(b)
State the assumptlom made in the theory of simple bendmg (02 Marks)

A simply supp”m;ﬁﬁ cast iron square beam of 800 mm lengﬁ*z, and 15 mm x 15 mm in section
fails on applymg” a load of 360 N at the mid span. Find the maxu??mm uniformly distributed
load that.can be applied safely to a 40 mm wide, 75 mm deep and 1 6 m long cantilever

made @fihe same material. & (08 Marks)

(I[} Marks)

A cantilever 120 mm wide and 200 mm deep is 2.5 m long. What is the umformly

distribution load which the beam can carry in order to a deflection of 5 mm at the free end?
Take E = 200 GN/m”. - (04 Marks)
A horizontal beam AB 1s simply supported at A and B, 6 m apart. The beam is subjected to a
clockwise couple of 300 kN-m at a dlstance of 4 m from the left end as shown in Fig.Q7(b).

IfE =2 x 10° N/mm” and I = 2 x 10° mm"*, determine: i) The deflection at the point where
the couple is acting; 11) The maximum deﬂectlon (16 Marks)

Derive torsion equation with usual notations. State the assumptions in the theory of pure

torsion. (10 Marks)
Derive an expression for Euler’s buckling load in a column when both ends are fixed.
(10 Marks)

*F ok ok ok Kk
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Third Semester B.E. Degree Examination, Dec.2013/Jan.2014

Manufacturing Process -1
3 hrs. ~ Max. Marks: 100
Note: Answer FIVE full questions, selecting o,
at least TWO questions from each part. '
Llst and briefly explain the different steps mvolved in a casting process:s. (08 Marks)
Discuss-in detail the different materials used in making a pattern. P 'g‘"‘ (06 Marks)
Briefly dlS“g:uss the importance of binders and additives used in sa.nd:‘%mouldmg (06 Marks)
& ) M{ % V4
List the types of. m@uldmg sand. Discuss the desirable propeﬁ“‘t 68 ‘of moulding sand.
7 A\ VY (08 Marks)
With neat sketch, E:Xp"lﬁam jolt type moulding machine. :; e (07 Marks)
List casting defects. Dlsguss any two. AN i (05 Marks)
7y ©
With neat sketches, describﬁé_ghell mouldip’%gzgcess. List advantages of the process.
i 4 ﬁﬂ. £ 7 (10 Marks)
- What is die-casting? With a neatﬂand 1afbeled sketch, explain cold chamber diecasting
Process. i ﬁg“% ™y (10 Marks)

'\:H'“

With neat sketch, show the cor ~fﬁ$ﬁon detaﬂs of a Cup()la furnace. Also indicate different

USN
Time:
3
Ej 1 a
E .
= b.
& C.
3
E 2 a
s &
o Jmee
b b.
_‘LE S C.
0 o0
£ & 3 a.
<& <
: ¢ b
S :
< B
o =
S 3
£ 5 4 a.
% § zones and write the I'Etﬂ.CthIliJﬁi 1g place 1n "éacH of the zones. (10 Marks)
b b. With neat sketch, explam thwworkmg of a duect%c electric furnace. (10 Marks)
RS |
G v
&0 < &; ;
= PART - B iﬁ
% © S5 a. Explain the foll ow§1 ég Wlth neat sketches: ﬁ o~
S 1) Submerggd welding. Qﬁw%
=9 11) Oxy-aae{ﬂene welding. | ﬁ%ﬁ
E E and their, ﬁéigi of applications. “’“"‘52 (12 Marks)
E & b. With neat “sketch, explain forward and backward welding methods. 77 (08 Marks)
uﬁ Eﬂ ...}h% L ﬁ,ﬁr .
5 2 SN T e % ]
= S 6 a With neat sketches, explain the following: I
S 2 / ~«~1) Seam welding € fﬁ,
55 i 3"i1)  Projection welding. (12 Marks)
G :
:ZE = b, Witha sketch, explain the electron beam welding process and mention its apphcatlons S
B2 N (08. Mﬂl‘kS)
Si 7 a. With neat sketch, explain heat affected zone (HAZ) and its various regions. (10 Markq) y"'ﬁ“
= . N . . .
O b. Explain the different welding defects, their causes and remedies. (10 Marks) “;
2
2 8 a.
d
=
& b.
Q
=
E

What is non-destructive testing? Explain with neat sketch ultrasonic inspection and its

application areas. (10 Marks)
With neat sketch, explain fluroscent particle inspection process and its application areas.
(10 Marks)
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