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Third Semester B.E. Degree Examination, July/August 2021
Engineering Mathematics - IlI
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Note: Answer any FIVE Sfull questions.

Obtain the Fourier series for the ﬁ;ﬁlfétion
-m, —n<x<0 '
fix) =

X, O<x<m
2 i
Hence deduce ~— = L 11 ]2 e (08 Marks)
8 RS 5 ‘
Find the Fourier series for the function fix)=2x=x"in0<x <3, (06 Marks)

Obtain the constant term and the first sine and cosine terms of the Fourier for y using the
following table :

X 0 | gln? 3 | 4 5
y: 4 | 8 |15 7162

(06 Marks)
Obtain the Fourier series for the function f(x) = |cos x| ;= 7' <x <. (08 Marks)
Find the Half range cosine series for fix)=x({-x),0<x<L(. ; (06 Marks)
Express y as a Fourier series upto first harmonic given :
AT H | e [ | S | 2m
y:| 1198 ]1.30]1.05]1.30-0.88|-0.25[1.98
2 (06 Marks)
&2
I f(x) = 1-%%""]1x|<0
0, |x|21
Find the Fourier transform fo(x) and hence find the value of j (x o XJ dx
B 0
(08 Marks)
Find the Fourier sine tr‘énsform of f(x) =e™ and hence evaluate I x_ls_mdzﬁ dx (m> 0)
% 5 l¥x
(06 Marks)
Find Z_I wii (06 Marks)
Gz-1)(5z+2) |
Find the Fourier transform of
I-1x|, [%[£] 2
fix)= { (I}XI :;(]|>1 111:12 : (08 Marks)
o 3 o an
Find the Z — transform of 2n + sin (T) 2= lil; (06 Marks)
Solve by using Z- transforms Yn.+2—4 Y,=0giventhat Yo=0,Y,=2. (06 Marks)
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Obtain the lines of regression and hence find the coe_f:ﬁ?e_,igpt:of correlation for the data :
x:]1]3[4[2[5[8[9]d0]|13}15
y:[8[6]10[8]12 | 16416 10 | 32 32

R, (08 Marks)
Fit a Second degree parabola in the least Square sense for the following data:
x:| 1 | EIm? | 4|5
y:| 10 {12713 (16|19
(06 Marks)
Use the Regula-Falsi method to obtain the real root of the equation cos x = 3x — 1 correct to
3 decimal places in (0, 1). Y (06 Marks)

Given the equation of the regression lines x=19.13 — 0.87y ., y=11.64-0.5x. Compute
the mean of x’s , mean of y’s and the coefficient of correlation. (08 Marks)
. Fit a curve of the form,y = a ™ for the data: i
: %:! 0 _ 12 4
y:|8.12[10]31.82

& o (06 Marks)
Using Newton-Raphson method to find a real root of x log , = 1.2 upto 5 decimal places
near X = 2%, _ (06 Marks)

Given Sinx45° =0.7071, Sin 50°= 0.7660, Sin 55° = 0.8192, Sin 60° = 0.8660, find Sin 57°

using an Backward Interpolation formula. . (08 Marks)
. Applying Lagrange’s Interpolation formula inversely find x when y = 6 given the data

g %2 1020 30 40
y:| 2 |44 (7.9

e 17 (06 Marks)

rd N, ¥ Y
Using Simpson’s % rule with Seven ordinates to evaluate J A : (06 Marks)
. 5log X

Fit an Interpolating polynomial.for the data ujp = 355%u0 =-5 , ug = -21, uy =-14, ug = -125

by using Newton’s Divided difference formula and hence find u.. (08 Marks)
Use Lagrange’s Interpolation formula to fit a polynomial for the data :

x:| 0 13| 4

y: | -12]0] 612

Hence estimate y at x«=2 (06 Marks)
z 52
Evaluate Ilqge x+dx taking six equal strips by applying Weddle’s rule. (06 Marks)

4 %

Using Green’s theorem, evaluate I[(y —sin x)dx +cosx dy], where C is the plane triangle
i C

enclosed by the lines y =0, x = g and y = Zx. (08 Marks)
n
Using Divergence theorem evaluate J‘}E- ds, where F=4xi —-2y*j+2z’K and S is the surface
G S
bounding the region X+ y2 =4,z=0andz=3. (06 Marks)

Show that the Geodesics on a plane are straight lines. (06 Marks)
. 20f3



10

1"7MAT31

Verify Stoke’s theorem for the vector field F=(2x —y‘)i: yz’j—y’z K over the upper half

surface of x* + y* + z° = | bounded by its projection-on the xy - plane. (08 Marks)
Derive Euler’s equation in the standard form ﬁﬁ—i{l:%} =107 ; (06 Marks)
Find the Extremals of the functional |

il R

J' yll dx. . y (06 Marks)
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Material Science

Time: 3 hrs. . ~Max. Marks: 100
ol Y
Note: Answer any, FIVE full questions. D wul
1 a. Define APF. Calculate APF for HEP cell. (06 Marks)
b. Distinguish between Edge and Serew dislocations. i ? (06 Marks)
c. Explain the salient features ofglress — strain curve for mild steel for tensile loading.
.‘z : (08 Marks)
A“ «W
2 a. Define Fracture. Explam fhe different types of fragl;uxe with neat sketches. (07 Marks)
b. Explain the factors affé@ﬁng the fatigue life of metallic components. (05 Marks)
¢. Define Creep. Explain the creep curve, with{exaﬁlple. (08 Marks)
3 a Explain the rules govern the formation oﬁ_g&lid solution. (05 Marks)
b. Explain the mechanism of solidification for pure metals and binary metallic solution.
(08 Marks)
c. Define Solid Solution. Explain the different types of solid selution. (07 Marks)
4 a. Write a note on Cast Metal structure. L (05 Marks)
b. Obtain an expression for eritical radius of NucIQatlon C Yy (05 Marks)
c. Two metals A and B_have their melting pomts at 600°C and 400 C respectively. These
metals do not form any eempound (or) mter-mgf”alhc phase. The maximum solubility in each
other is 4% which remams the same unui 0°C: An eutectic reaction takes place between 65%
A and 35% B at300°C.
i) Draw the phase diagram and labela'ﬂ the phases and fields.
ii) Find the temperature at whtch‘Z(T% A and 80% B.starts and ends solidification.
iii) Find the temperature at whlch the same alloy contams 50% liquid and 50% solid.
(10 Marks)
5 a Draw TTT diagram for cytecidld steel and expla'm briefly. (06 Marks)
b. Define Heat treatment. Give its c!asmﬁcatgon‘z (06 Marks)
¢/ Differentiate clearly'between Normallzlﬁg’a’ﬁd Annealing. Discuss Spheroidising Annealing
with applications. (08 Marks)
6 a. Explain the Composition, Structure , Properties and Applications of 4 types of cast iron.
(08 Marks)
b. With a neat sketch, explain the’Induction hardening process. Discuss the advantages ,
limitations and applications,of the process. (08 Marks)
c. Explain Age hardening of AL — CU alloys. (04 Marks)
7 a. State and explain the Mechanical and Electrical properties of Ceramic Materials. (08 Marks)
b. What are Ceramics? Explain the types of Ceramics. (06 Marks)
c. Define Smart‘Materials. Explain briefly the types of Smart Materials. (06 Marks)
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Describe Shape Memory Alloys. Explain briefly the m‘aq/ ns of shape memory alloys.

(08 Marks)
Differentiate between Thermo — Plastics and Th set Plastics. (06 Marks)
Explain briefly the Fibre Optic Materials and on — destructive testing. (06 Marks)
Define Composites. Give the complete clasSifieation of composites. & (07 Marks)
What is the role of matrix and reinforc Composite materia i (06 Marks)
With a neat sketch, explain the Injection Moulding process. : (07 Marks)

’

List the advantages and applicati% Composite Materia (08 Marks)

Explain the Pultrusion process a neat sketch. List th its and demerits. (08 Marks)
Calculate the fraction of th carried by the glass ﬁbg réinforced epoxy resin composite,
containing 60% by vo lu%qf glass fibers. Take Ef?Q

2

Pa and Enarix = 3 GPa.
(04 Marks)
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Third Semester B.E. Degree Examinat@iofh, july/August 2021
Basic Thermodynamics

s

Time: 3 hrs. y, Max. Marks: 100

op

Note: 1. Answer any H VE full questions. ol ’@‘@

2. Use of thermodynam:c data book is permmed.

Differentiate between open system and control volume. Give examples. (06 Marks)
With examples, define the following :

(i) Intensive property 5 ) (i) Extensive property

(iii) Path function o (iv) Point function (08 Marks)
A constant volume gas, | thermometer containing a gas ‘gives the reading of gas pressure of
1 bar and 1.5 bar at icey p%mt and steam point resﬁéctwely Assuming T = a + bP, where P is
in N/m?, , express the gas thermometer Celsius temperature T in terms of gas pressure. What

is the temperatufe« recorded by the thermomel;;:r when it registers a pressure of 1.2 bar.
(06 Marks)

List out the similarities and dissimilarities between work and heat. (06 Marks)

Derive the work done expression for, (i) Isothermal process (i) Isentropic process.

4 (06 Marks)
A fluid i is heated reversibly at a constant pressure of 12013 bar until it has a specific volume
of 0.1 m’/kg. It is then compf'essed reversibly acsordmg to a law PV’!‘; C to a pressure of

4.2 bar, then allowed to expand reversibly acéerdmg to a lawsPV'? =C to the initial
conditions. The work dene in the constant pressure process is 515 Nm and the mass of fluid
present is 0.2 kg. Caleulate the net work*done on or by the ﬂu id in the process. Sketch the
cycle on P-V diagram. ) (08 Marks)

Describe Joule’s-experiment to verifysFirst law of thermodynamics. (06 Marks)
Why PMMKI and PMMKII arg impossible? ‘ (06 Marks)
A centrifugal pump delivers.50 kg of water perssecond. The inlet and outlet pressures are
| bar.and 4.2 bar. The sugtion is 2.2 m below the €entre of the pump and delivery is 8.5 m
above the centre of the pump! The suction and delivery pipe diameters are 20 cm and 10 cm

respectively. Determine the capacity of the electric motor to run the pump if pump

efficiency is 85%. (08 Marks)

Show that reversible heat engine ha§ h1gher efficiency than irreversible heat engine.

(10 Marks)
A refrigerator produces 2 tonnes of ice at 0°C per day from water maintained at 0°C. It
rejects heat to atmosphere at 27°C. The power to the refrigerator is supplied by an angine
which absorbs heat from d.source, which is maintained at 227°C by burning fuel of calorific

value 20x10°KJ/kg. Find the consumption of fuel per hour and the power developed by the
engine. Assume both the devices to run on Carnot cycle. Take latent heat of ice as
335 KJ/kg. ' (10 Marks)

Clearly explainthe factors that make a process irreversible. (10 Marks)

What is internal and external irreversibility? (04 Marks)

Show that entropy change is an irreversible process. (06 Marks)
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State and prove Clausius inequality. %‘?? (08 Marks)
The heat engine receives 300 kJ/min of heat from a source at327°C and rejects heat to a sink
at 27°C. Three hypothetical amounts of heat rejectio e/given below:
(i) 200 kJ/min, (i) 150 kJ/min %‘lﬁii) 100 kJ/min
Using entropy concept, state which of these{;%\{bes is a reversible, irreversible or an
impossible one. |\ Vg (06 Marks)
A perfect gas of mass 1.7 kg and vol me‘}“YS m’/kg are compressed reversibly and
polytropically from pressure 1 bar to 7.5 'a cylinder. The indegffcfé?-compression is 1.25,

R =0.540 kl/kg K, C, =1.687 kJ/kgK.@culate the work done, h%fg‘tfansfer and change in

entropy. ;‘a%b (06 Marks)
{%.7 o
Define the following: %‘% v A’
(i)  Available and Unavailable energy. »
(i)  Availability. ¥ & &
(i) 11 law efficie AN (06 Marks)
Draw pressure-tempe% diagram for a pure sub&m&:e. Explain its salient features.

! 4 (07 Marks)
15 kg of water is d in an insulated t -by’ a churning process from 300 K to 340 K. If
the surroundin@perature is 300 K, find'the loss in availability for the process. (07 Marks)
With a Metch, explain the working of Throttling calorimeter. What are its advantages
and dis tages? L (10 Marks)
Ac quantity of steam in ﬂ;‘}?’d vessel of fixed v@me of 0.14 m’ exerts pressure of
10 bar and 250°C. If the vess%’iﬁcooled so that @essure falls to 3.6 bar, determine
(i) final quality of steam (ii)” final temperature( (iii}” change in in;ﬁg_al energy (iv) heat
transferred during the pgﬁébgs. Take C, =2.1 kﬁ!&g : _,1;4 (10 Marks)

L

State the following : ~ Y ’
(i) Dalton’s law of additive pressures. A

(ii) sat’s law of volume additives.
Define the psy¢hrometric propertieS'given below:
(i) Wet bulb temperature
(i) <‘§'Dew point temp‘e%@ ; Q
i), Specific humig% s 45%
(iv)  Relative hm‘n!%{. ‘
~ (v)  Degree of saturation N

A"g. (vi)  Dry bulb,depression. - (09 Marks)
mixture of ide s consists of N of 3 kg and CO, of 5 kg at a pressure of 300 KPa and
temperature of 2 Find (i) Mole/fraction of each constituent (ii) Gas constant of mixture

(04 Marks)

(iii) Molecuwaght of mixtur; ; Partial pressures and volumes. (07 Marks)
Write a no@n : (i) Law of corresponding states (ii) Compressibility chart. (06 Marks)
With usual notations, ngtéﬂ;the Vander-Waal’s equation of state. What is the significance of
constants ‘a’ and ‘b’. " (06 Marks)

Determine the pressurg"’g};'a steel vessel having a volume of 15 lit and containing 3.4 kg of
N, at 400°C using, ¢

(i) Ideal gas ion  (ii) Vanderwaal’s equation.
Also calcul e compressibility factor by using the answer obtained from the

Vanderwaallg equation of state. (08 Marks)

‘& * ok K ok ok
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Note: Answer any EIVE full questions. . o
+2i
1 Find the modulus and amplitude of > 5 (06 Marks)
& —3i
Find a unit vector normal to.both the vectors 4i— j+ 3k and —2i+ j—2k. Find also sine of
the angle between them. R’ 4 (07 Marks)
R e T -y - = =
Show that [a+ b, b+ ey c%é} [a,b,c} A ' (07 Marks)
2 Express (2 +3i)+ I—I— in x +iy form. 3 (06 Marks)
l “ i

Find the modulus and amplltude of 1+ 0059 +1isin 9 (07 Marks)
Find A so that a =2i —3j+ k . b S+ 2j—3k and c = ] +Ak are coplanar. (07 Marks)
3 Find the n" derivative of e cos(bx +c). g .;.;;* (06 Marks)
Find the angle of intersection of the curves r =, sin B +cos0 and r= 255;1 D. (07 Marks)

If, z=f(x.y) where X=¢" +e™, y=¢" —e Prove that x@— @ _iz__@

6x 3y ou ov
/ (07 Marks)
4 If y =tan™' x, then show that (1+ X )ym +2(n+ l)xym1 + n(n +1y, =0. (06 Marks)
Find the pedal equation for the eurye e 1+cosf. (07 Marks)

8.7 1
2 L o2 a2 N = d(u,v,w)
If, u=x*+y*+2z*, v=2Ryz+2x, w=3%+yY+z,thenfind ————. (07 Marks)
: &, o(x,y,2)
5 Obtain the reduqt_ioj_‘t formula for I cos"é“xcﬂfx : (06 Marks)
i ! 3
Using reduction formula, find the value of J.xz(l -x%)2dx. (07 Marks)
1 2%+z
Evaluate J _[ ‘[(x Ly z)dxdydz (07 Marks)
=10 x-z
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Evaluate Ix sin® x dx. @« (06 Marks)

Evaluate J' l]yx ydxdy.

0

(07 Marks)

Evaluate Ixsin *xcos' xdx. (07 Marks)

A particle moves along the curyeh 3t21+ - 4t) J+(3T‘Qk Find the component of
e

velocity and acceleration at t direction of i—2] i (06 Marks)
Find the angle between the %ms to the surface x’y” = sz at(l,1,1)and (3,3, -3).
? (07 Marks)
Find divF and curl R e F = V(X +y +2°4 (07 Marks)
&
% (g' -+ t3 " ~ tj ~
Find the angle een the tangents and to the'curve r = t—? i -+ tHj t+—3— k at

t=43. ’Q ¢ (06 Marks)

Find t ctional derivative of &zyz +4xz* at (l&l) along 2~ 3 ~2k. (07 Marks)
Prove that div(curl F)=0. &

. A% A
Solve L. gy xz@ % ‘%ﬁw (06 Marks)

Solve x*ydx — (x3 + y’)dy =0. Q f& (07 Marks)
Solve —% —%& x2. Q% e :‘b (07 Marks)

ydx ‘/x +y? .- (06 Marks)
Solve'{8x* +3x%y 2x y— 3x -5y* dy =0. (07 Marks)

lve - e’ m (07 Marks)

(07 Marks)
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