
o)o
o
d3
!q

q
!i

o
o

6!
5

tr@
IT.:N

t-' b0io
otr3()

a:

do

-ix
,d

9G

io
ii O-
c.!o- E

9Eao'a lE

!o

>qi
bootrbo
a)=
!fq
Xo
a

(r<
*c\
o

z

1,:,,ilir,

XO 45 90 135 180 225 270 315 360
v 4.0 3.8 2.4 2.0 -1.5 0 2.8 3.4

(07 Marks)
1 of 3

USN

Third Semester B.E. Degree Examination, Jan./Feb .2023Transform Garcurus, Fourier series and Numerica!
Techniques

Time: 3 hrs 
Max. Marks: 100

Note: Answer any FIVE full questions, choosing oNE futt questionfrom each module.

Module-l
I a. Find the Laplace transform of

. )t 2sin3tre- _-- ---
t

b. Given that f(,, = 
{_? 

o 

,'.,.," 

r! 

u

where (t + a) : (t) show that L{p(t)} = | tm f,(+) (07 Marks)c' Using convolution theorem obtain the inversc. Laplace transform of the foiiowing function :l

(s-l)(s2+l) (07 Marks)

OR2 a. Find the inverse Laplace transform of :

s+5

s2-6s+13' (06 Marks)
b' 

ffffffil:t 
fbllowing tunction interms of Lrnit srep tuncrion and hence find their Laplace

21MAT31

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

It, o<t<1

Jt, 1<t<2
It
fr" t>2.

c' solve the following intiar value problem by using Laplace transfbrm :

d2v dv:-* + 4a + 4v = e*t, y(0) = 0, y,(0) = Q.dt'dt J-

Module_2
3 a' Obtain Fourier series of f(x) = A= in 0 < x < 2n. Hence deduce that

r-1+1-1*------=r3 5 7 4',
b. Findacosine Fourierseries forf(x): (x _ l)r,0.x< 1.c' obtain the Fourier series of y upto the First iannonic for the fbllowing values.

r(t; =



ur

4 a. Obtain Fourier series for
fix in 03x<l

x(2-x) in 1< x < 2

b. Obtain the sine half range series for the

: l.:- ,

l"'..,. ,.

.: :tr.i..

OR .,,i1',. 
:

it:

1r' "tl__::ill 1'1i':i 
'r,' \.,

funetign'i

,r;fi,. 
_,:

f(x) =

21MAT31

(06 Mark$

(07 Marks)0<x<n

c. The following values of Y and x

(07 Marks)

Module-3

Find Fourier of f(x) ancl hence find the value of

2 af3

( x).
f(x) = l-l - ltn\n/

lr

t
x

0,

15 a. If f(x) =
1

6

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

(07 Mark$

(10 Marks)

b. Solve ur: uxx to the conditions u(0, t) = 0 u(l, t) and u(x, 0) : sin(nx) bY taking

h: 0.2 fbr 5 write down the following

7

i) u(0.2, 0.04)
ii) u(0.4, 0.08)
iii) u(0.6m 0.06 )

irit,ir(Jrrr
T2864n1Lx
9.022.027.524.4 27.818.2v

r 7i:: lJ"i;i :::::l

values from the table

(10 Marks)

given. Find Fourier series of upto hrst harmontcs'

0

9.0

@

Ixcosx-sinx dx.
"--0x

b. pira ,h" Eourier sine transtbrm of (x) : e-l* and hence evaluate

T

f 
*=''T*ax, m>0.

t l+x'
Solve by using Z-Transfonr-rS Un*2 + 2un+t * Un = n with Uo: 0 = Ut'

c

OR

a. Obtain the Fourier cosine transform of the function :

c.

l4*, o<x<l
frxl=10-*, l<x<4

I o. x>4.

b. Obtain the Z-transform of Cosn 0 and Sinn 0

Compute the inverse Z-transfbrm of
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OR
8 a, Soive the elliptic eqr"ration u,, * uyy : 0 for the lollor,ving sqlrare Mesh with boundary values

as shown. Find the iterative values of u;(1 to 9) to the nearcsr integer.
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lveSob

xt

. - cl2v
atron 2--a

dx'

(10 Marks)

(10 Marks)

(07 Marks)

(07 Marks)

(07 Marks)
(07 Marks)

5u**2
ig.Q8(a)
ven u(0, t) - 0 : u(5, t), u1(x, 0) 0 and

oo

u(x,0):
1

5(5
h corapute u(x, t) fbr 0 < t < i

9a.
Module-5

Crven y" - xy'- y:0 wrth the rnitial conditions y(0): 1, y'(0) - 0 cornpute y(0.2) using
fourth order Runge - Kutta mcthod. (06 Marks)

b. Derive the Euler's equation.
c. Find the extremal of the functional.

x2
I - tl \ \, ,l(y +y -1-zye rox.

OR

10 a. Obtain the solution of the equ

applying N,{ilne 's method using followin g data :

4x+ by computing the value of y(i.a) by

(06 Marks)

dy

b. Find the cun'e on

detern-rined.
Prove that the shoftest distance between two points in a plane is straight line

*i<**i<

which the tunctionrr itr'l'+tzxylaxwith y(0):0 and y(l): I can be

c.4Ju

\a"

1 1.1 1.2 1.3

v 2 2.2ts6 2.4649 2.7 514

v 2 2.3fl8 2.6725 3.06s7
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b. Explain sketch coreless induction fumace

4

9 a. Explain with neat sketch shrinkage in welded stnlctures"

b. Explain wrth a neat sketch any five welding defbcts'

OR
10 a. Write short note lbr thc follorving : i) Solclering ii) Rrazing'

b. Explain with a neat si(etch resistance spot $'e lding process.

(10 Marks)

(10 Marks)
(101\{arks)

(10 Marks)
(10 Marks)
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21ME33
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(06 Marks)
(07 Marks)
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l\ote: Answer any FIVE.full questions, choosing Ol\E.full question.from eeclt module.

\lodule- I

a. Cilassity engineering materials and compar"e crystalline solids and non-crystallir-re solids.
(07 Nlarks)

b. Whal arc voids? Explaur Tctrahedral voids and octahedral vords with suitahlc diagrams.
(()tt \l a rks)

c. Bricllv cxplarn the steps to prepare a spccimen for microstructural cxaminatiotrs. (05 )tarks)

Third Semester B.E. Degree
Material Science

h. 2023

Mar. \.4arks: 100

OR
e rfbctions in solids? Explain edge dislocation ancl scre\\' dislocation

(10 Marks)
b

C

hat is thc theme of syrnmetry ? Explain two lold and tlircc

Density and Atomic Packing F-

(06 Marks)
((14 ),!arks)

operatron

actot.

)lodule-2
e thc classification o l'solicl solLrtiorrit

h

(07 \larks)
[)raw iron-carbcln eclu diagram. E.xplain various phase s and Iocatc irrr ana lut p()1l]ts

in Rockrvell Ilardness tes
(08 NIarks)

Explain the nTethod of'rreasuring t urachinc. (05 )Iarks)

R
Fic (08 Marks)

rnetals A ancl Ll

the table below
Metal 'A' nTelts at I

[)escrib,
rlibriurn

4 a.

tr.

(i)
(ii ) Prcdict the

a. Dcducc thc cxpression lbr cri
t-,. Draw' and explain the process
c. [:xplain the test proceclure of'

Module-3
tical radius o1'nucleation
of flarnc harden ing.

creep tcst.

Iof 2

Clonstruct the phaSC for the and label alI regrons

. type. relative ts and composition of, phascs preseut in an

all con "1, A and 40%' 250'C'

(12 Marks)

Sl. No Alloy compositrurr
(Wt oi)

So lidus temp
oCl

[.iquidus ternp

"(l
I

)
3

90%, A
60% A
20% A

I I 00'c'
I I 60"C.

1310"c

I 175'C
I 290 "Cl

1400 "c

5



OR
6 a. Hrplain norrnalizing heat trcatment proccss. AIso

annealing.
b. t:.rplain the concept of rnechanisms beh

strcngthcning iry grain sizc rec'luction.

lrrplain ilarilcning heat tre atmcnt in brie t.

tt

r0

2 I ME33

nornalizing ircat treatment wtth
(08 \'larks)

gthening in ruetals. Aiso explain
(07 \Iarks)
(05 llarks)

(10 llarks)
tior-r tcchtriqucs

(10 NIarks)

slntcl lng. (07 Marks)

of rnct al porvcler:;',)
(06 Marks)

7 ?t

Lr

a.

tr.

9

c" h.xplain thc n,cartest anc'l statc thc important of conducting wcar tcst. (()7 )larks)

Module-5
a. Itxplain the need for matenal selection process in design. (05 \larks)

b. What are the ciiflerent types of design? Explain each typc. (07 Nlarks)

c. It:lplain the proceil:re for nteasrrring hardness by Brinell's Hardness testing etluiptnerlt.

OR
1. Whal arc rlrc dil'ltrcnt lLrnctionlrl propcrtics of ntate rial'l F:.xplain tltcrrnal pt'ope rtics.

(06 \larks)
b. [)e scrnbc in brir:{'abor,rt thc lhctors all":cting the sclcction ol-rnaterials. (06 }larks)
c. 'lhe tbllorving data is noted in a tensile test. Dianretcr ol specitttetr ' 200 tlltn. e ttctlsiot',

Irndcr a loari o1'10 kN - 0.035 nrrn, load at yield prtint ll0l(N, ttraxinruttr load '' 190 kN

l-ength of spccimen after flrilure --255 mm, Neck dia = 12.25 ntm. Detetminc .

(i) \,oung's modulus (ii) Yield stress (iii) Ultir.nate stress

(ir,') Perccr-rtagc elongation (v) Percentagc reduction itr urca (08 \larks)

****
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I a. State zeroth law of
b. What are the s

by

s. Explain its
ties

kg of a certain fluid an initial

an initial volume and draw a

OR

transfer and heat transfer?
(06 Marks)

pressure of 20 bar. The fluid is

to a law PV- : constant until the
c. A cylinder

allowed to exp behind a p

volume is fluid is then ly at constant pressure until the piston

regalns l position heat is then reversibly with the piston firmly locked in

posi pressure rises to value of 20 bar. Calculate the net work done
diagram.

(06 Marks)

(08 Marks)

(06 Marks)
+bwhereaand

(10 Marks)

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

2 a. Define Heat and Work
b. A temperature scale of

3

thermometer the relation

,ti, ,:::::::iii

.,11 ''" ,,i'

.,rllli i. .:"

t = a,lhp

sink

OR
4 a. State and cycle with PV and TS diagram.

b. Obtain a COP's of a refrigerator and heat PumP
c. Define entropy. and prove Clausius inequality

(ii) Efficiency of each engine
(iii) The heat rejected to the cold

]i ....,.

r',rl,,i,iii;l 3$!i

,,ll

I of2

ffiffiffiffi
.,.'uwi:', 2lMF,34

Third Semester B.E. Degree nxaphftion, Jan./Feb. 2023

Thermodyn#ffiics dq

Time:3 hrs. Max. Marks: 100

Note: l. Answer any FIVE full questiorip,ihoosing ONE full.que:ft]P*iftom each module.

2. Use of thermodynamic dota'lthnd book is permitted:*";.'''

USN

(



5 a. Explain the following:
(i) Generalized compressibility
(ii) Law of corresponding states
(iii) Compressibility factor

b. One kg of COz has a volume of I
(i) Vander Waal's equation

,,,,,,s'\,1,,.

' t t' 'lti't"'

Modute-3 '1'''l#$*'-

chart
+i ',,:::.:

!i:i,r, .,,

m3 at 100oC. compute the
(ii ) Perfect gas equation

2lME34

(10 Marks)

pressure
(10 Marks)

.s

(08 Marks)
products on a dry basis is as

(08 Marks)
(04 Marks)

of saturated water and saturated

6 Explain the following tenns
(i) Enthalpy of formation
(iii) Enthalpy of combustion (i,
Methane is burned with alr.
follows: CQz: ljYo, 70h, co:0
(i) Determine stron equatton
(ii) Calculate fuel ratio
(iii) Pe aff
Write and explain the

A vessel a capacity of m contains a

steam of mass of the
(D
(ir) fic enthalpy

t is 10 kg. Find the following:
volume
intemal energy (10 Marks)

cycle. State the assumptions
(10 Marks)

the efficiency of Brayton cycle. (10 Marks)

a.

b.

c.

a.

b.

C,

a.

b.

) Heat of reaction
The analysis of the

'53o ,Nz: 87.10%

,,i}ry*
t&$.s,tnvo

"s'
lved.

7

8

a. Derive the9

made.
b. Explain the

the

t methods
i'...i,I.ir

of improving

'r," OR
10 a. Air enters the compressor of a gas turbine plant operating on Brayton cycle at 101 .3 25 kPa,

27'C. The pressure ratio in the cycle is 6. Calculate the max temperature in the cycle and the
cycle efficiency. Assume Wr: 2.5 Wc, where Wr : turbine work, W6 : compressor work.
Take Y : 1.4. (to Marks)

b. Derive the expression for M.E.P of Otto cycle. (10 Marks)

*****
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