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USN 06MAT31
Third Semester B.E. Degree Examination, May/June 2010
Engineering Mathematics - Il
Time: 3 hrs. Max. Marks:100
Note: Answer any FIVE full questions, selecting

at least TWO questions from each part.
PART - A
1 Expand the function f (x) = x — x* in the interval - = < x < 7 Deduce that

w1l 1.1 31
12 1P 22 3 &4
Find the half-range cosine series for the function f(x)=(x-1)*in0<x<1. (07 Marks)
The following table gives the variations of periodic current over a period

t(sec): 0-1'x T T 2T/ |5 T
i AVAVARAR

A(amp):|1.98]1.30|1.05]|1.30|-0.88 | -0.25 | 1.98

Show that there is a direct current part of 0.75 amp in the variable current and obtain the

....... (07 Marks)

amplitude of the 1* harmonic. (06 Marks)
1, [x|<1 L “Si
Express the function f(x)= { 0 II f ' as a Fourier integral and hence evaluate ISI—HX dx.
. x> K
(07 Marks)
Find Fourier sine transform of le'“ % i (07 Marks)
X
Use convolution theorem to find the inverse Fourier transform of ;“ given that =
1+5s%) 1+s
is the Fourier transform of e . (06 Marks)

Form the partial differential equation by eliminating the arbitrary function from

Z=y*+2f [1 +log yJ. (07 Marks)
X
iz ’ : ; oz - B B .
Solve = Sin x Sin y, given that e -2 Siny, when x = 0; and z= 0 when y is an odd
multiple of % (07 Marks)
Solve x (y* — zz) pty (z2 -x?) q=z(x*- yz). (06 Marks)
Derive the one dimensional heat equation in the standard form. (07 Marks)

2 2
Obtain the various solutions of the Laplace’s equation %+§y—2=0 by the method of
separation of variables. (07 Marks)
A string stretched between the two fixed points (0, 0) and (1, 0) and released at rest from the
position y = A Sin (nx). Show that the formula for its subsequent displacement y (x, t) is
A Cos (cnt) Sin (nx). (06 Marks)
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PART -B
Show that a real root of the equation tan x + tan hx = 0 lies between 2 and 3. Then apply the
regula falsi method to find the third approximation. (07 Marks)
Apply Gauss — Jordan method to solve the system of equations:
2x+5y+7z=52;2x+y—z=0;x+y+z=9. (07 Marks)
Use power method to find the dominant eigen value and the corresponding eigen vector of
2 -1 0
the matrix A=|—-1 2 —1| with the initial eigen vector as [1, 1, l]T. (06 Marks)
0 -1 2
Under the suitable assumptions find the missing terms in the following table:
x: |[-02]00]/02] 04 |06 0.8 | 1.0
fx):|26] - [34]428] - [142]29
(07 Marks)
Use Newton’s divided difference formula to find f (4) given :
%2 (012 ] 3776
f(x):|-4]2]14]158
(07 Marks)
03 '
Using Simpson’s %m rule, evaluate j.wll —8x’ dx, by taking 7 ordinates. (06 Marks)
0

/2
Solve the variational problem & I((y)z -(y’)z\) dx under the conditions y (0) =0, y (%) =
0

2. (07 Marks)

k.

2
Find the curve on which the function _[[(y)z—(y’)z—ySin x]dx under the conditions
0

y (0)= y(%) =0, can be extremised. ; (07 Marks)
Prove that the catenary is the plane curve which when rotated about a line (x — axis)
generates a surface of revolution of minimum area. (06 Marks)
Find the Z — transform of i)n® ; ii)ne™. (07 Marks)
;s z(z—Cos 0) - ! b zSin 0
Provedhat: 1)Z(cosnf)= =03 i) Z(Sihnf)=———————k
z" -2z Cos 0 +1 z°-2zCos0+1

(07 Marks)

Find the inverse Z — transform of —Z—— : (06 Marks)
. (Z-Z=D)
* % ok k 3k
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50, will be treated as malpractice.

@l cross lines on the remaining blank pages.

, appeal to evaluator and /or equations written eg, 42+8

Important Note : 1. On completing your answers, compulsorily draw diagon:
2. Any revealing of identification

USN hislolalele| 4lo 9 MATDIP361
Third Semester B.E. Degree Examination, May/June 2010
Advanced Mathematics - |

Time: 3 hrs. Max. Marks:100
Note: Answer any FIVE full questions.
! Express the complex number %(1;31) in the form x + iy. (06 Marks)
+5i
R : 24 nm
Prove that(l +1) + (l —1)" =22 cos[—z—) . (07 Marks)
Expand cos®0 in a series of cosines multiples of 6. (07 Marks)
2 Find the n derivative of ¢ sin (bx + ¢). (06 Marks)
If y =a cos (log x) + b sin (log x), prove that x> y,+, + (2n + 1)XYn+1 + (@ + 1)y =0.
(07 Marks)
Find the n derivative of -———— > (07 Marks)
(x-1)2x + 3)
3 State Taylor’s theorem and expand the polynomial 2x° + 7x* + x -6 in powers of (x -1).
(06 Marks)
Expand tan x in ascending powers of x using MacLaurin’s theorem upto the term containing
x* (07 Marks)
Y 2
g A . prove that L =4 1—@—E ’ (07 Marks)
X+y ox oy ox Oy
3 3
4 If u=tan™ [uj , prove that b ygll— =sin2u. (06 Marks)
X-y ox "oy
2 2 2 2
If u= f(x, y) where x =r cos 0 and y =r sin 0, prove that o + L (ég) +iz(§u—) 2
ox oy or r\ 00
(07 Marks)
Ifu=x2—2y,v=x+y+zandw=x—2y+3z, find the value of J(B-’v’—w) (07 Marks)
X,¥,Z
5 Obtain the reduction formula for J'sin"‘x cos" xdx. (06 Marks)
Evaluate j (07 Marks)

gval-x2
Evaluate I _[ e(i)dy dx. (07 Marks)
00
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1 V2 1-x2-y2
: Evaluate I _[xyz dzdydx. (06 Marks)
0 0
mfn
Prove that B(m, n) = : (07 Marks)
f+n
Show that Kis/ sin© dex? gouy. b4 (07 Marks)
5 Jsin® - y
Solve 3 e tany dx +(1-€"sec’ydy=0. (06 Marks)
Solve x* ydx = (x + f) dy. (07 Marks)
Solve x%+ y=xy°. (07 Marks)
2
Solve d—% +§—)i =x>+2x+4. (06 Marks)
dx® dx
: ;
Solve gl + 3£y_ +2y=4cos’x. (07 Marks)
dx* “dx
3 2
Solve d—);+ 2— g Y4 dy =e* +sin2x. (07 Marks)
dx dx? d 4

* %k k % k
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Impor}ént Note : 1. On completing your answers

50, will be treated as malpractice.

g blank pages.

, compulsorily draw diagonal cross lines on the remainin
fication, appeal to evaluator and /or ¢iquations written eg, 42+8

2. Any revealing of identi

USN 06ME32A
Third Semester B.E. Degree Examination, May/June 2010.
Materials Science and Metallurgy  (.con- 790
Time: 3 hrs. - Max. Marks:100
Note: Answer any FIVE full questions, selecting
at least TWO questions from each part.
PART - A _ ; :

1 Calculate the atomic packing factor of a FCC crystal lattice. ' (04 Marks)
Iron has an atomic radius of 0.124 nm, BCC crystal structuré and an atomic weight of
55.85 g/mol. Calculate its density. . (04 Marks)
Differentiate between edge and screw dislocations, with sketches. (o8 Marks)
State and explain Fick’s first law of diffusion. "% (04 Marks)

Draw the stress-strain curve for the following materials :

i) Mild steel ii) Copper iii) Cast iron (03 Marks)
A cylindrical specimen of medium carbon steel, having an original diameter of 20 mm,
when subjected to a tension test has a fracture strength of 450 MPa. If its final diameter at
fracture is 12 mm, calculate the engineering stress, engineering strain and true stress.

(06 Marks)
Differentiate between slip and twinning. (06 Marks)
Derive an expression for crjtical resolved shear stress for slip, with a sketch. (05 Marks)
Explain with a sketch, how a fatigue test is carried out. (07 Marks)
Differentiate between ductile and brittle fractures, with sketches. (07 Marks)
Discuss any two mechanisms for creep. (06 Marks)
Distinguish between substitutional and interstitial solid solutions. (04 Marks)
Differentiate between eutectic and peritectoid transformations, with sketches. (06 Marks)

Two metals A and B having melting points of 800°C and 1100°C respectively, form an
eutectic alloy at 500°C, with an eutectic composition of 65% B and 35% A. They have
unlimited liquid solubilities. The solid solubilities of B in A are 12% at 500°C and 6% at
room temperature. The solid solubilities of A in B are 10% at 500°C and 5% at room
temperature. Draw the complete phase diagram and label all the fields. Determine the
number, type, composition and relative amounts of phases present, at room temperature, for
an alloy of 30% B and 70% A. (10 Marks)

PART -B

Explain the solidification process of hypereutectoid steel with 1.2% C ,when it is cooled
from a temperature of 950°C to 600°C. Draw the microstructures and the cooling curve,

(08 Marks)
Determine the percentages of pro-eutectoid ferrite, eutectoid ferrite and eutectoid cementite
for 0.6% C hypoeutectoid steel at 720°C. (06 Marks)
Draw a neat TTT diagram for eutectoid steel and indicate all the phases. (06 Marks)
Differentiate between normalizing and annealing, with a sketch. (06 Marks)
Discuss the precipitation hardening of Al — 4 wt% Cu alloy. (08 Marks)
Explain induction hardening, with a sketch. (06 Marks)
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Compare grey cast iro)

and applic ations. - 3
Explain th, > compositic Hn, properties and applications of :
i) A/—Sia lloys ii ) Cu-—Znalloys

Define harg ‘enability a nd hardness.

Write short 1
Explain with
Compute the
2x10° M sc
spontaneous
Iespectively.

wtwon: i) Crevice corrosion ii) Stress corrosion
aneask etch, a galvanic cell.

06ME32A

1with S.G. iron,with respect to their structure, composition, properties

{08 Miarks)
(08 Marks)
(04 Marks)

(10 Marks)
(10 Marks)

voltage: 1t 25°C of an electrochemical cell consisting of pure Cd immersed in a
lution of *Cd*" jons and pure Fe in a 0.4 M solution of Fe2* ions. Also write the
reaction . The half-cell potentials for Cd and Fe are -0.403 and -0.440

*kok ok %
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remainin

USN 06ME34
Third Semester B.E. Degree Examination, May/June 2010
Mechanics of Materials

Time: 3 hrs. Max. Marks:100
- Note: Answer any FIVE full questions, selecting
at least TWO questions from each part.
PART - A
1 Explain : i) Poisson’s ratio ; 1ii) Young’s modulus. (04 Marks)
Mention the assumptions made in the theory of simple stress and strain and derive the
equation dl = PL/ . (06 Marks)
A brass bar having a cross sectional area of 1000 mm? is subjected to axial forces as shown
in Fig.1(c). Determine the total elongation of the bar if E =105 GPa . (10 Marks)
LA 2 c o
SORN S0kN  gokn L
Fg.1(e) =™ et Tk
&00mm |, (000 MW | |200mm
|
2 Define : i) Modulus of rigidity ; 1ii) Volumetric strain. (04 Marks)
Explain the reason for development of stress in bars, when their temperature rises or falls.
Accordingly calculate the nature and magnitude of stress induced in the rod of 2 m length
and 20 mm diameter, when its temperature rises by 70°C, with both ends constrained.
Take E=1x 10° N/mm? and & = 1.2 x 10°/°C. (06 Marks)
A composite section comprises of a steel tube 10 cm internal diameter and 12 cm external
diameter, fitted inside a brass tube of 14 cm internal diameter and 16 cm external diameter.
The assembly is subjected to a compressive load of 500 kN. Find the load carried by the tube
and the stresses induced in them. The length of tube is 150 cm. Take Egeq = 200 GPa and
Ebrass = 100 GPa. What is the change in length of tubes? (10 Marks)
3 The longitudinal strain of a cylindrical bar of diameter 3 cm and length 1.5 m is four times

the lateral strain during a tensile test. Determine the modulus of elasticity and bulk modulus.
Also determine the change in volume when the bar is subjected to a hydrostatic pressure of
100 MPa. Take E = 100 GPa. (10 Marks)
The state of stress in a two dimensionally stressed body is shown in Fig.3(b). Determine the
principal planes, principal stress, maximum shear stress and their planes. Schematically

represent these planes on x — y coordinates. : (10 Marks)
2.
¢ gon|re
go
Fig.3(b) e~ L] 1zon|uw

bro W)t
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Obtain an expression for the volumetric strain of a thin cylinder, subjected to internal fluid
pressure. ; (08 Marks)
Determine the hoop stress and radial pressure across the section of a thick cylinder of
internal diameter 40 cm and thickness 10 ¢cm, when it contains a fluid at a pressure of
8 N/mm?, Also sketch the distribution of hoop stress and radial pressure. (12 Marks)

PART -B

Explain the terms:

i)  Sagging bending moment

ii) Hogging bending moment

iii) Point of contra flexure. (06 Marks)
Draw shear force and bending moment diagrams for the loading pattern on the beam shown
in Fig.5(b). Indicate where the inflexion and contra flexure points are located. Also locate
the maximum bending with its magnitude. (14 Marks)

Fig.5(b)

Show that the maximum shear stress for a rectangular section is 1.5 times the average shear
stress. (06 Marks)
A ‘T’ section of flange 120 mm x 12 mm and overall depth 200 mm, with 12 mm web
thickness is loaded, such that, at a section it has a moment of 20 KNM and shear force of
120 kN. Sketch the bending and shear stress distribution diagram, marking the salient
values. (14 Marks)

Distinguish between slope and deflection. Explain the same with examples for a simply
supported beam and a cantilever. (06 Marks)
A beam AB of 6 m span is simply supported at the ends and is loaded with a point load of
6 kN at 2 m from left support and uniformly distributed load of 2 kN/m for the second half
of the beam. Find:

i)  Deflection at mid span

il) Maximum deflection

iii)  Slope at left support

Take E =20 GPa and I=2x 10" mm*. (14 Marks)

Derive the expression for Euler’s buckling load for a column with its one end fixed and the
other end free. (06 Marks)
A solid shaft transmits 250 kW at 100 rpm. If the shear stress is not to exceed 75 MPa, what
should be the diameter of the shaft? It this shaft is to replaced by a hollow shaft, whose
diameter ratio is 0.6, determine the size and percentage having in weight, the maximum
shear stress being the same. (14 Marks)

* ok ok ok ok
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 06ME35
Third Semester B.E. Degree Examination, May/June 2010
Manufacturing Process - |

Time: 3 hrs. Max. Marks:100
‘Note: Answer any FIVE full questions, selecting
at least TWO questions from each part.
PART - A
1 a. Explain the steps involved in making a sound casting. (08 Marks)
b. Explain the different allowances on the pattern. (06 Marks)
c. Sketch and explain a match plate pattern. (06 Marks)
2 a. What are the required properties of moulding sand? (06 Marks)
b. Discuss briefly how castings are cleaned. (06 Marks)
c. Sketch and explain a squeezer type of molding machine. (08 Marks)
3 a. Sketch and explain a centrifugal casting machine, highlighting its applications. (12 Marks)
b. Explain the steps involved in shell molding. (08 Marks)
4 Sketch and explain the following, highlighting its field of application :
i) Cupola
ii) Pit furnace. (20 Marks)
PART -B
5 a. Sketch and explain a TIG welding set up and its uses. (10 Marks)
b. Explain the different element involved in a gas welding set up. (10 Marks)
6 a. Explain the principle of resistance welding. How does a spot welding set up work?(10 Marks)
b. Sketch and explain the Thermit welding set up with its field of application. (10 Marks)
7 a. Explain how shrinkage in welds can be minimized. How residual stresses in welds can be
removed? (12 Marks)
b. Explain the different defects present in welded structures. (08 Marks)
8 a. Whatis brazing? How is it carried out? (08 Marks)
b. Explain the following inspection methods, with relevant sketches :

i) Magnetic particle inspection
ii) Radiographic method. (12 Marks)

* %k % k ¥



