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as a Fourier to second harmonics for the fo llowing data :
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1

each moclule.

(06 Marks)

Third Semester B.E. Degree Examination, Dec.2023l Jan.2024
Transform Galculus Fourier Series & NumericalTechniques

Time: 3 hrs. Max. Marks: 100

Note: Answer u\t FIVE t rll questions, choosing ONE fult question fro,n
:

Nlodulc- I

o.'l _ ol't
a' Fincl the Laplace transform of, (i) e-r1sin -5t.cos3t (ii) ' -

ir'b. lf a pcriodic function of period 'a' is defincd by ftt)= j_n
l"'

for0<t<12 then show

forl<t<a
2

2 a. Express the ftrnction f(t) =

f'ind its Laplace transform.

t). Find thc invcrsc laplace translorm ol'

,l

c. Solve the diffcrcntial equatio, 
o I *' dt-

tr anslbrrrr.

lcost lbr0<t<r
I

{ cos 2t lor n < t < 2n intertns
I

lcos3t t>2n

(07 Marks)

(07 Marhs)

of unit step function and hence

(07 Marks)

(06 Marks)

(06 Marks)

(07 Marks)

rrrar Llrrtrl= 3,.*(?J
c. Using convolution thcorem fi-rd thc inverse Laplace translorm oi ;-;i ,(s+2)(s'+9)

OR

ls"-bs+).i;--..-.--.-"--.
s'-6s-+lls-6

+9 * 4y = e-' with y(0) : y'(0) = 0 by using Laplace
dt

(07 Nlarlis)
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OR
4 a. Obtain the Fourier series expansion for the function, f(x) x' in 10, 2;. (06 Marks)

x for'0 < x <
1

b. Find the half range sine series for the function, f(x 2
)

2

table the variation of cument over period :

(07 Marks)

for -<x<

current and obtain the
(07 Marks)

- x' for lxl . Hence evaluate
<l

0 forl*lrt

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

u1; : Ll 1 
:0 using z-transform.

(07 Marks)

c. fhe fo

Shorv that thcrc is a direct
arnplitude of the fli'st

5 a' Find the Fourier

xcosx*slnx
I x'

b. Find slne

c. Find the z-transfbrm

b. Find the

b Evaluatc tl-re

t -- 1.25. The

1

of 0.75 arnp in thc

Module-3

s*1
1

of the function

7

(10 Marks)

mesh points tbr tl-re cquation u,, = l(rtr," taking h - I upto

are u(0, t) : u(5, t) : 0 and the initial conditions are
(10 NIarl<s)

+(x+:)4=o'ey'

u(x, 0);.r'tS'*

,ri:a,.' :,,:,.,, . l''""

',!.

2T

J

5T

6

T

6

T
;J

T

2

tscc: 0

- 0.88 - 0.25 1.98r.30 1.05 r.30A (anrp) : 1.98

x) and u1(x, 0) :0.

2 of3

if0<x<l
if'l<x<2.
othe rwisc

OR
6 a. Find the Fourier sine transform of f(x) = e-u' , a>0.

x

2*x
0i

.,,i

1

(22 -l)(42 +l)

T



21MAT31

OR

8 a. Using Schmidt two-level formula to solve the

**>!**

I ,na.. the conditions,
et

01

#*,;
orl P,

3 of 3

(10 Marks)

(06 Marks)

dy
and ./(0) = 0,

dx

Y'(0.2) = 0.1996 ,

(07 Marks)

(07 Marks)

(06 Marks)

b.

1 f00 1 1nft0

()

(",

500

1i)t),
)Lru i)

r ig. Q8 (b)

9 a. Using Rr-rnge-Kr.rtta method
Module-5

of-7%I", to solve the differential equation

dy

dx
-4y=0 with y(0):0.2 and -v'(0)=0.5 fbr x:0'1. Correct to four decimal

(07 Marks)
(07 Marks)

9]+z*
dx-

places.
b. State and prove Euler's equation.

c. Find thc cxtrcmal of thc tunctional I - (y' - y" - 2ysin xlx under the end conditions

/-\
y(o) : o. ,1,;.,J: o

;!

2

I
0

OR

Apply Milne's rnethod to cornputc y(0.3). Given that *: l-2y
dx'

y(0.2)= 0.02 , y(0.41 = 0.0795 . /(0.6) = 0.1762, -1r'(0) = 0 ,

.y'(0.4) = 0.3931, l'(0.6) = 0.5689
b. Prove that the shot'test distance betwcen two points in a plane is a straight line.

X1

c. Find thc cxrrcrnal o{'thc functional t= i(vt + y" +2yc'!*
J ,'
\i

4
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Third Semester B.E. Degree Exa Dec.2023lJ an.2024

i) Direct (10 Marks)

7 a. Explain the lene gas welding and its types of flames with neat sketches. (10 Marks)
Tungsten Inerl Gas (TIG) welding and list its "o*"ilfi?rff.]

a. Explain the manual metal arc w"tdffi *ith neat sketch and list its advantages ,

(10 Marks)d isadvantages and appiications.
b. Explain the Submerged Arc Welding (SAW) with neat sketch and list advantages ,

disadvantages and applications. (10 Marks)

l of 2

b. Sketch and explain
disadvantages.

8

and list advantages and disadvantages.
(10 Marks)

neat sketch.

b. Discuss process with

3 a. Explain working principle
b. Explain working principle Co&eless induction neat sketch.,,,,,,,,,

,,, I L)"'

..:::

(10 Marks)
(10 Marks)

4 a. Define pressure die Explain the
b. Explain the

5

6

nedit sketch. (10 Marks)
with neat sketch.

(10 Marks)
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(10 Marks)
(10 Marks)

(10 Marks)

(10 Marks)
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with neat sketch..
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Module-5

9 a. Distinguish between Soldering, Brazng and W

with suitable sketches.

::,,,::,:::::::::,

s

Fsffi;fi&ffiffif

,y

_,,. .!P'

*h. ,J

V

. *?:**4 *"..1
,f: 1",...,.,,..i

\$"

;'? 'w-
': -]" fl

1t 'w

I -is

{ *,' ; :*' .t" 
o'

t-"....-+ \ $ F..

11 1$- .*! '
&i

-s'

-"l&.,,
. jj -' :i.. .d#;i

, - 
t l ':'' ,

ris.^
shd

\"?v
^r, j

d_*rq.

.!i"

J -i:i:!a' 
.i-:

$'



USN

-l'imc: 3 hrs

1

1

3

4

5

6

Third Semester B.E. De

Material Sc

21ME33

024

Marks: 100

(08 N,tarks)
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X'ote: Artstyer un), FIl,'E l' rll questiotts, choosirte ONE full qttcstion rt'om euclt nrodtrla.

Modulc-I
a. Clearly difibrcntiate betrveeu Crystallinc solids and t\uorphous solicls. (06 Marks)

b. What is meant by atonric packin-q lactor? F'ind the atcmic packing factor for hexagonal close

packed unit cells. (08 Nlarks)

c. Explain clear"ly the classilication of r.'oids. (06 Marks)

()tt
a. Explain the crystal stmctnrc' analysis using X-ray difl}action tlethod. Also de firie Bragg's

liiw. (08 N{arks)

b. l:xplain diflbrent types of pornt imperfections r.vith ttcat sketchcs. (06 N{arlis)

c. Diflcrcntiate betu,ccn ctlge dislocation ancl sLrrew tlrslocatiuns. (06 Marks)

a.Explainctift':rerrttypesof,utia,ot.ffisketc1res.AlsocxpIairtHonleRotheryRrr[cs
fbr fcrrmation of solid solution. (l0l\{arks)

b. State and explain Fick's larvs of cliffusion. Also explain l-actors atl-ecting clitfusion.1t0 Marks)

OR
a. Irxplain rvith a neat skctclt solicJ solution phase cliagram. (08 N{arks)

b. Drarv the iron-carbou diagraur and label a1l the phases, temperatttres and invariattt points on

it. (08 N{arks)

c. I:xplain the (lihb's pltase rttlc. (04r\larksl

.1. Dctine homogeneous nucleatio,.,. ,*#*Hxpressiot.t 1br critical raclitLs ancl activatiurr

e ltergy in hotrogeneous nttcleiitiotr. (10 N'I:rt'hs)

b. Explain the r-nechanism olplaster defomation by slip and ilvinning. (10 Marl<s)

OR
Explain the tbllou ing :

a. Annealing
b. Norrnalising
c. Hardcnirtg
cl. Tempering (20 Marks)

Modu Ie-4
7 it.

b.

c.

\\/ith a neat sketch, exp

Discuss the clifl":rent srr

lain the physical vapor depos ition technique
rluce coatins nralerials used fbr clifltrent applications. (()ti \'lrrks)

With a neat sketch, explain thc electro clepositron ntethocl olc'oatitlg t-netal surfitcc:;

I of 2

(06 1\'larks)

GBG$$GH.EM'E



OR
8 a. Explain bricfly the production of mctal powders.

b. Explain with neat skctches the clifferent comp

9 a. Write a bliclnotc t'rn general procedttrc
b. llrie liy discuss tlte tactors inlluencing of suitable
c. I)iscr-rss thc ulporttrnt mechanical o I cngineer"ing mateti a1s.

l0 a. Drarv the stress-strait.l curvc
b. Briefly explain codes

c. Briefly discuss thc

21ME33

(10 Marks)
(10 Marks)

(06 Marks)
clcsign. (06 NIarks)

(08 Marks)

*x***

(08 Marks)
(06 Marks)
(06 Marks)

2of2
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Max. N4alks: l0()

Third Semester B.E. Degree Examina ec.2023lJ an.2024
Thermodyn

Tir-r-re: 3 hrs

Note: l. Artstver nny FIVE Jitll questiorts, ONE Jirll
2. Stearu tables moy be

questiott /ionr etth ntodula.

the change in internal
(04 Marks)

(10 N'Iarl<s)

(06 llariis)
(04 NIart<s)
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cooling water is and the work
energy ofthe lILrid stating rsa

a lvith a P-V
a layout

hcat pr-urp"

l00kJ/kg. Calculate
gain or loss.

a" A reversib
the engine

ol 2l"C

b

OR
between two

combined reli'igerator 500kJ. Deterntine the hcat transl'er to the relrigerant

ancl the transf-er t0 the at 27"C (10 Marks)

le heat operates
le re

The heat

Energy Reservoirs (TET)

reservcrirs at tcrnperature 727"C and 27"C,
which working between reservoirs at temperature

by engine is 26tl0k.l and the net work output of

Dellne.
i) PMM r

ii) PMM ll
iii) -ilrcrma1

iv) Available energy and unavailable cncrgV. (06l\'larl.si

\Vhat clo yoLl mcalt by the tenn'Entropy'? Prove that enlropy is a propeltv of a systcnl.
(04 Martis)

1 ol'3
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Module-3
a. Derive the Maxwell's relations and explain their imporlance in thermodynamics.

b. Brief abor-rt the Clausius-Clapey'on equatiotr fbr evaporation of liquids.

c. Explicltc the .loule Ke lvin et'fbct and its significance in engineering applicatiolrs.

(10 Marks)
(06 Marks)
(04 Marhs)

OR
a. With a ncat sketch, expoll')ui tlte lluc gas analysis apparatus. (Orsat apparatus). (10 Nlarks)

b. Dry exhaust gases liom ari oil engine have the lollolving colllposition by volume carbon

clioxide 8.85%. carbon uroitr,ride l.2oh, oxygen 6.8% and nitrogen 83.15%' The fuel oil has

a percentage composition of rnass as carbon 820/0, hydrogen l4oh and oxygen 2n/o.

Determine : i) Mass of carbon per kg of tlue gas ii) Air luel ratio. (06 Marks)

c. Defi1e cornpressibility factor, compressibility chart and its applications" (04 Marks)

Modulc-4
1. A r,essel having a capacity ol'0,05r1r contaitts a mixtltrc ol'snturated water and saturatcd

stcalri at a tctrperatLtre o{'245"C.'fhe mass o1'liquicl presernt is 1Qkg.

l'incl tlrc ILrllou ing:
i) 'fhc pressure

ii) I ltc tnass

iii) The specific volunre
iv ) The spcc ilic entha lpy
v) l'hc spccilic cntroPY

vi) The specilic intcrrtal ellergy. (10 Marks)

b. What amor-rnt o f heat u,ould be rcqr.rired to procluce 4.4kg o f steam at a pressure of 6 bar and

tegperature of 250'C lrom water at 30'C'? 'Iake specilrc heat lbr super heated steam as

2.2kJikg K. (06 N{arks)

c. Bric {'about
il l'riplc point and critical point
ii) Mollicr chart. o4 Nlarks)

OR
a. A stearn turbine is lbd with stearn having an enthalpy of 3lO0kJ/kg. It moves out of the

turbine with an enthalpy of 2100kJ/kg. Ireed hcatiug is done at a pressule of 3.2 bar with
steam enthalpy of 2500k1/kg. The conclensate fiom a condeuser with an enthalpy of
125kJ/kg enters into thc fecd heater" The quantity of bled stearn is 11200 kg/h. Find the

power clevelopecl hy tLrrbinc. Assunre that the water leaving the tbecl heater is saturated

liquid at3.2 bar and the heater is dircct mixing type neglect pump work. (l0N{arks)

b. ln a steam power cycle, thc steam supply is at 15 bar and dry saturated. The condenser

llressure is 0.4 bar. CalcLrlate the carnot and ranking elficiencres o1'the cycle. Neglect pump

1l,ork. (06 Marks)

c. State the advantaqcs ,-:l reggrerative cycle and reheat cycle over the sinrple ranking cycle.
(04 Marlis)

7

8
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Module-5.
9 a. l)erive the Otto cycle with P-V diagram ancl comparc

ancl compre ssion ratio.
b. l-he rlinimllnr pressul'e ancl

ancl clucl cyclc erf-f icrcni:r,
(l0 t\'{arlis;

in an Otto are l00kl'a ancl 27'C.. 'l'lic atrount
is l5O0kJ/kg.of heat acicled to the air per

t) Detenline the
i0 Also calcr"rlate the

ratio ol'8: I .

-fake 
{br air : Cv = 0 and y

c. Brief about the Ericsson cvcic

OR
10 a. Explicate briefly abor-rt thc cvcle. Dcrivc c\prcs

b. ln a gas turbrne power iur cnters

o1'air lcaving the is 3.5 bar
I)ctcnline per kg o{'
i) Elliciency
ii) I"leat

efficiency of the cycle for a compression

(06 Marks)
(04 Marks)

points of the air standard otto cycle.

optirnur-n pressure ratio.
(10 NIarks)

bar and 20'C. 'fhe prcsstit'rr

at turbine inlet is 600"(-.

(06 Marlts)

elliciency of Brayton cycle and explain
(04 Marks)

work and

ii i)
c^ What

anv

3 of3
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applications.
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