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Note: Answer (my FIVE full questions, clroosittg OIYE full question from euch module.

Third Semester B.E. I)egree Exa
Engineering M

Moclule-I

,{*,r,,,r,,aMax. Marks: tr 00
ir

cs - lll

serres I

.I
riodic fi

(08 Marks)

a"FiridtheIjourierseries,o,.,,.,.ffi,**.dicfunctionf(x)=x-x,fromx=__,Tto

b. current over a period.

Expand A as a Fourier series upto first harmonic. Obtain the amplitude of the *rt 
?ffTr:,[:;

c. Findthehalf rangecosineseriesforthefunction f(x)=(*-1)' in 0<x<1. (06Nlarks)

OR

The fbllowing table.gives the variations of periodic
t sec 0 I

6

T
;
J

T

,
Il.',.

a

\I.:-
6

'r

A amp. 1.98 1.30 1.05 1"30 -0:88 -0"25 i.98
Expand A as a Fourier series upto first harmonic. Obtai

Find the half range cosine series for the function f(x) =

OR '"'r,rrr,r,, ,i,

2 a. Find the Fourier series of f(x) =2x-x' in (0, 31"a. Find the Fourier series of f(x) =2x- x' in (0, 3)" (08 Marks)

b. Obtain the constant terrn and the coefficients of the first sine and cosine terms in the Forrrier'

series expansion of y as given in the following table: (06 Nlrrrl<s)

'. ---T---:----',i

20 lel
,eries for the function,

( * -.t .. o<x<1
f(x) = I "' ?": "*' (06 Marks)

ln-x. 7r

Inlztz\

Nlodule-2
[^'-o'. lx,<a3 a. Find the Fourier transform of f(x) = 
l* 0. i_ir. " 

Hence deduce tirar

i(sinx-xcosx) x 3nl+cos-dx=-.J x' 2 16

a,nO ,n. Z-transforrn of"
(1) cosn0 and (ii) coshnO

Solve Yn*z r6yn*, *9y, =2* with y,

Ubtam the constant term and the co(
series expansion''of V as given in the
x: 0 I 1 '3 4 5 6

I
v: 9 i8 24 28 26 20 9

Obtain the half-range sine ser

(08 Marks)

(06 NItrks)

= 0 = y, using z-transforms technique. (06 M.rri<s)
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(08 Marks)

(06 Marks)

(06 Marks)

(06 Marks)

(06 Marks)

4a.

b.

t

Find the Founer cosine transform ol- e ''^, Hence evaluate i t:t^*. 
O*

k "l - /.fn ' ,r'.,tatk ' 
0

Bi'

rili. '&n '€

i:*j
Find the Z-transform of
(i) (n + 1)2 (ii) sin(3n + 5)

b.

(08 Marks)

.., (06 Marks)
,t*3'

tJsingNewton-Raphsonmethodfindtherootof xsiux+cosx:0 near x=fi correctedto
4 decrnral places (06 Marks)

OR
Two variables x and y have the regressron lines 3x+2y =26 and 6x+y=31. Find the

mean values of x and y and the corelation coefficient between them. (08 Marks)

data.

x I 2 J A+ 5 6 8 9 IO

v l0 12 16 28 28 36 4l 4q 40 50

Fit a second de to the following data:

x 0 2 .4

v i 18 1.3 t.: 6.3

w
Y 3 4 5 6, 8 9

f(x) 4.8 8.4 14.5 36.2 52.8 13.9

n that f(5) = 150, (7) : 392,f(1 l) : 1452, f(

mean values of x and y and the corelation coefficient between them. (08 Marks)

Fit a curve of the forrn, y = aeb^ to the lollowing data: (06 Marks)
r-T;-_] .m q '.

6a.

b.

c.
ly" i rv i -r.+ lzJ i.ru IJU iuz I

Using Regula-Falsi method find the root of xe*:cosxin the interval 10, 1) carrying out
four iterations. (06 Marks)

13) : 2366, (1 7) : 5202. Using Newton's

lour itcrations. 106 Marks)

Module-4
Using Newton's forward and backward interpolation formulae, find (1) and (10) llom the
lollowing table: (08 Marks)

7a.

8a.

b.

c.

b. Given that f (5) = 150, (7) : 392, f(\1

divided difference formulae find (9).
Id 0/,

c. Using Simpson's : rule evaluate 
J 

e

.t,

2-x dx by taking seven ordinates.

OR..i:,

Usine Newton's Backwardr,difference inte
Y 80 85 90 95 100

f(x) 5426 5674 6362 7088 7854

rpolation formula find (105) from, (08 Marks)

interpolation polynomial that

(06 Marks)

(06 Marks)

If f(l) * -3, f(3):9 , f(4) = 30, f(6) = 132 find Lagrange',s

takes the same value as (x) at the given point"
5.2 ? th52 lllt

Evaluate Itoe" xdx by Sirlpson's ] rule witlr lr:0.1.J -' g

X: 5 l5 20 30 35''. 40

v: 10 t4 25 40 50 62

c. Find the inverse Z-transform of ,2",13' , .

\z+2|lz*4)

23.6



Module-S
9 a. Verify Green's theorem tor $(*v + y'h* + x'dy

C

b"

0sy<b and 0az<c"

where C is bounded by y:1

17MA't3l

and y ,.' x:.

(08 Mari<s)

rectangutrar parallel piped 0(x(a,
(06 Mari<s)

(06 NIarl<s)

(08 NItrks)

(06 Nlariis)
(06 Mrri<s)

c. With Lrsual notations derive Euler's equation,

'' 
' 

""'1t""

'l '. ,'.. 0R

af a (ar)
---l -l-u.ay d* [ Ay',1

t0 a" If i=(r*r*6x')i +(2y-ax)i, evaluate $i.4, along the curve C in the xy-plane, y=x)
I

from(l,l)to(2,8),
b. Find the extrerpa{i of the functional with y(pi) = 0 and y(1) : 1.

c. Show that.$eqdesics on a plane arc straiffiines.

*n***

'rijr,. ...,."*'nt'",{ ... -,,L. "

'*.
-a.&

**. - -r" ':'*::
fi4 d"

i, ;Ii,

1---!

., ,:"
r'rllili:1r:tr:r'r: . a.:4.. :

$1 ;,:'11

.ir:i*,:: 
:t:
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l7MATDIP31

Third Semester B.E. Degree Examination, Aug./Sept.2020
Additional Mathematics - I

Time: 3 hrs. Max. Marks: 100

Note: Answer ony FIVE full questions, cltoosing ONE fult question from each module.

(07 Marks)

li ..::ir l

.,:11,.11,.,,,...:' 
' (07 Marks)

Module-2
t\

N n*t - zxy,

Module-l
I a. Find the modulus and amplitude of,

l+cosu+isina (06Markst
/r-;V1',\

b. Express the complex nunrber \' liAZ I t/ in the lorrn a + ib. (0? Marksl
(3+tJ

c' Findaunitvectornormaltoboththevectors 4i- j+3k and -2i+j-2k.Findalsothesine
of the angle between them. (07 Marks)

OR

z a. Showrhur Il*tl9*lto'g.l'=.o, "(+-e.]+isinr[+-r]. (06Marks)
Il+sinO-icos0 I [2 ) (2 )

--, -)b. If i.=it,')j*3k, B =2i+j-k, Q.=i+3j-kb. rri=i;,:)l
nnd (i) r;,

\

k, Q.= i+

.&:.{w"A 6. "&

@ffi$ffiffiffiffi

3 a. If y-(*'-r)'thenprovethat (1-x')yo*r-2xy,,*r+n(n+t)I, (06Marr<s)

b. Find the pedal equation of the curve r- = an'(cosm0 + sin m0). (07 Marks)

c. Show that the following curves intersect orthogonally r = a(1 + cos 0), r = b(l - cos 0).
(07 \Iarksl

OR
.234

4 a. show tt ut ",,/i + rl, z, = 1+x -i-+.h .. using Maclaurin's series expansion.

(06 \Iarks)

r, ug*r9 =2abu" (ozMarks)b. If u = eo**o'f (ax - by), prove tha

^l\c. ninO 
o$'"'*J 

where u=x2+y2+ z'ou =xy+yz+zx, w =x+y+2. (07Marks)
d(x, y, z)

Module-3
5 a' Obtain a reducation formula for Icos'xdx

)
(06 Marks)

(07 Marks)

(07 Marks)

1 of2
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ti',

OR
6 a' Obtain a reducation formula for 

J 
sin 

n x dx (06 Marks)

,:,,

r r/ l_y.

b. Evaluate [ [ *'v dxdY " (07 Marks)
- -:'- J J '

00
"11, ^\

c. E valuate 
l{{k' 

* y' + z2lzdydx (07 Marks)

NlodUle-4
'7 a. Aparticlemovesalongthecr-rrve i.=1-13, y=1+t2 and z=2t-5

(i) Determine its velocity and'acceleratiein" "t' ,,,. ' - "

iiii Fin<i the coinponents,5f vetoclty and acceleration at l= 1 in the direction 2i+ j+2k.
(06 '\Iarks)

b. Find the directional A.rfuiiv" of, 0 = x'yz+ 4xz2 at( l. -2, -l) along 2i* i-2k. 1ot Marks)

c" IfF=(x+y +azlt+(bi+2y *z)j+(x+cy +22)k'finda,b,csuchthat curlF=0 andthen

find $ ,u.n ,nu, i = OO (07 Marks)

OR

' l'l ' \ 'r-'8 a. If i =-xi+yi+zk and r=lrl prove that V(r')=nt"-'.r': (06Marks),l

b. If F=(**y+t)i+j-(r+y)k showthat F'curlF=:0. (07Marks)

+-

c. Show thar i=(y +z)i+,,(z+x)j+(x+y)k is iirotational. Also find a scalar function

0 such that F = V0. (07 Marks)

N{odule-5

9 a. Solve'{=Y-x. (o6Marks)'-'dx y+x
t - '. t t , - .\-b. Solve ,(y' -3x2y)dx - (xt -,3xy'Fy:0. (07 Marks)

.rdv
uvrvvr.rr\J ",- S f*,- V^.r..'nrti-ii., ,l-J

r ,\dVc. Solve : *y(t + *Y')ir = [. (07 Marks)
ox

ii:i1l .:l:,:llru::

OR
1".ov - ,r,

o \^l\/A ' j -L \/r-nt Y = cnq x (06 Marks)

r ,rdvc. Solve : xy(l + xY' ):! = l., ,dx

dv
10 a. Solve , 

d* 
* Ycot x = cos x .a. Solve:Y+vcotx=cosx. (o6Marks)

dx

b. Soive: (4xy+3y'-x)dx+x(x+2y)dy=9. (07Marks)

17MATDIP31

,1., vrlrr-?uJ _ATL! J (07Marks)c. Solve: 3
dx

" l*r{f;si
4 --"r

&,ieirwi
'&
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Material Sc[efiee

Time: 3 hrs. ,u"'r'.,,-" .. Max" Marks: 100
'ttttt'r,,,,r.r tt 

, ?.*l!',t
.,{:i:,:: l+ 'i r.",,.'

Note: Answer any FIVE full questiorts, ch./;!;-;ing ONE full qaestiort{yon each module.

I\Iodule-l
1 a. Define APF. Calculate APF fqf,HCPcell. (0? Nlartrs)

, l:,,ModuIe-l
a. Define APF. Calculate APF f-qf,HCPcell. (0? Nlartrs)
b. Explain difl-erent types of surface imperfections, with sketCh,' (07 Marus)

aio
o

d

o
o

?o

(dU
7r)
-oo ll

coo.-I

5c\<d$

b?p
oC
FO

E*
a=

oO

do
o.-obotr
.sd
-o
>!,6
6iE=

-a' o
8s
o. 6_tro.
(-) -.:

9ECoatE
-.!EE
!o

3E
>\ (H
ooe
=50o=
a I'i

=o(,) -
!,<
- a-l

O

z

E

c. Explain briefly the mechanical pioperties of a material ir,piastic range,
"gl.m,Plastlc 

range, (06 Marus)

OR
a. With sketch. explain cup and corre fracture. (07 )tli.trs)
b. With sketcn, aiicuss the clifferent types of stress cycles which bnng about fatigue fracture

' :: . (07 Piarl<s)
c. With SN diagram; explain fatigtre behaviqr of different materials. (06 Marts)

l.

Modulq2
3 a. Exphin different types of solid soloffirs, *,th sketches. - 106 vrar.t<s)

b. Explain'Hume Rothery rules fof ftiimation of solid solution. (05 Martrs)
c. Two metals A and B have their melting points at,9000C and 8000C respectively. Thc rrlloy

pair forms a eutectic at 6Q0iC of composition 60.% B and 40% A. A and B have unlir:rited
mutual liquid solubilities. Their solid sblutions are as follows :

lO%B inA at 6000C ant5o/oB in A at 00C. : 8% Ain B at 6000C and4o/oA in B a1 00C.l0% B in A at 600"C ant 5o/o B in A at
Assume liquidus , Sblidus and Slovns
intermediary phase changes occur in the
i) Draw the phase diagrarn for the seri

Ul( .'

4 a. Draw Fe - Fe3 C diagram: Label all phases, temperatures. Explain solidification process lirr

b. Briefly explain tkee invariant reactions occur in the Fe - C phase diagram at difforent
temperature and carbon concentratiori: ' (08 Marks)temperalure and carbon concentrare and caibon concentratiori.r (08 Marks)

Module-3
5 a. Draw T - T - T diagram for eutectoid steel ard explain. (08 Viarl<s)

b. Distinguish between Austempering and Martempering. (06,!Iar)rs)
c. Differentiate e learly between Normalising and Annealing. (06 Nlarks)

6 a" With sketch, e4plain Jominy.rd q,.r.r"ho,*r. (07 Ntarl<s)

b. Explain compoSition, properties and uses of gray cast iron and white cast iron. (07 NIaiks)

c. What rs age hardening of At - Cu alloys? t06 )l:rrl;s)

I ofZ

ffiffi

iD Find'thq room temperature stlucture of
resp6tt'to the number, type, extent and

60% Aand 4Ao/o B with
of the phases. (09 Nlarts)



a.

b.

c.

l7N4E32

Nlodule-4
a

Write a note on Injection Moulding process. (07 Marks)

What are Ceramics? Briefly explain the types of cerarriics. (07 Marks)

Define Smart materials and explain biological applications of SMA. (06 Marks)

cl.

b.

c.

eR,.,,

How polymers are classified? What arqthe,characteristics of polymers? (07 Marks)

Classify ceramic materials. Exptain p-1oiesSing method of any one class. (07 Marks)

Explain Shape memory alloys an{,1h S'applications. .,.,,,:. (06 Marks)

'";: i'll' '"'1. 
:

Module-S ,,-,,:),,,'.'

matrix and reiniorcembnt. List the roles of matrix ,9a.

b.

c.

reinforcetnent and interface. ' (07llarks)
(07 Marks)With flow chart, explaintlieproduct of carbon fibres.

Explain Resin franifur'Mouidirg process with sketch. (06 Marks)

: :' 0R ''''
(07 Marks)List the advantagei and applications of composite material.

Compare MMC and PMC. (o7Marks)

A composite'rnaterial is made by using l0%by volutne of Kevlar fibre and 90o/o epoxy

matrix. If elastic modulus of rcevlar is tfO GN/rn2 and epoxy is 4GN/nt2. calculate the

i) Young's modulus of the corhi!-oSite material in the fibre direction.
/n7 ir-.'r-.\

Classify the composite

ii) Young's modulus of the cgmposite material i1 tfue tlansverse direction. (06 Marks)

10 il.
b.

c.

ts?a

il.-iYJ6*l
?qq.

'!::-
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Note : i) Answer any FIVE full questions, choosing ONE full question from each modulu"
ii) Use of Thermodynomic hundbook is permitted.

a.Definea.fhermodynatnicSyStem-,,metweenopettsystem,Closedsystctrllrrct
lsolated system. (06 J\,lr;i Lr!

b. Define Work in Thermodynamics. Derive an ecluation for displacement work in polyrr'1;ic
(06 Nlrrr'li:)process.

c. A temperature scale of certain thermorneter is grven by the relation t : a[np + b, where ii aird
b are constants, P is thermornetric property. If at ice point ancl steam point the thermorni:ti'ic
properties are fbund to be 1.5 and 7.5 respectively. What will be the tempc.r.iiiuLe
corresponding to the thermometric prclperty of 3.5 on Ceisl-rs scale. (08 Nrr:r'ttr)

b. State Zeroth Law of thermodynamics and explain rts significance. (06 N,rri,"l:;)

c. The properties of a closed system change following the^ reiation between pressure arrd
volume as PV:3.0, where P is in bar and V is volume m'. Calculate the work done li,hln
the pressure increases liom 1.5 bar to 7,5 bar. (08 \rr;,.1..!

NIodulg'2

2 a. Compare Heat and Work. (06 \i:.,1.,)
Law ol'thermodynamics and explain rts si

(06 t\l:,,'k,r)

(06 ![ri,'l;r)

i\.Iodule-2
3 a. Explain the First iaw of thermodynamics as referned to elosed system under going c_\,ciic

Drocess-

b. lilttJii;*tn Plank and clausius statement of II law of rhermodynamrcs" lff i;;: l:l
c. 12 kg of a fluid per minute goes through a reversible steady flow process. The propcrtirjr; ol

fluid at the inlet are P1 : 1.4 bar, Vr :0.04m'/kg , C1 : 120m/s and uy :920 kJ/kg iur,l at' 1.4 bar, Vr : 0.04m' /kg, C1 : 120m/s and ur : 920kJlkg iur,l at

t : 0.}ri lk1 , Cz: 180 m/s and uz : 720 kJ/kg. During the pas';eue
f heat and rises through 60 meters. Determine the work done <ltiri;rg

(08 \'l:,; ["stthe process. (08 \rr.. [.sr

OR
a. Write down the general energy equation for steady flow system when applied 1Lr tire

following : i) Centrifugal water pump ii) Nozzle. (06 lvlrir l s)

b" Show that the Kelvin Plank statetnent and Clausius statement of II law of thermodynarr,cs
are equivalent. (06Ii:;, !.r;)

c. A reversible heat engine operated between two reservoirs at temperatures 7000C ancl -5ii{'il.
The engine drives a reversible refrigerator which operates between reservurr:,.rt
temperatures of 500C and-250C. The heat transfer to the englne is 2500kJ and the n"t 1',,r,ik
outpttt of the eombrned engine refrigeratorplant is 400k"1" Determine the net heat translir'io
the reservoir at 500C. (08 Nr:i: l;:;)

Module-3
5 a. Mention the factors that rnakes a process lrreversible.

b" Show that entropy is property and point function.
I of2

@ffi$ffiffiME



C" Define Thermodynamic temperature scale and

engine does not depend on the working fluid.

OR
State and prove Clausius Inequality.

,rar
i4* .,s

.: 1Sr.,

show -that'.,'t- 6 efficiency

.rl!,

s1*; *.

17M833

of reversible heat
(08 Marks)

(08 Marks)(! a.

tr.

C"

State ano prove Llauslus rnequallry.
Caiculate the change in entropy of lkg of air cxpanding polytropically in a cylinder behind a

piston frorn 7 bar ancl 6000C io t.OSUo..

ta.
b.

(04 Marks)
(08 Marks)

ard a throttling calorimeter
arranged in sJries : Water separated :2kg.
Steam discharged from the throttling calorimeter : 20.5k9"

T'emperatur. of tt.un after throttling : 1 tr 00C.

Initial pressure : 12 bar "

Pressure after tluottling - I bar.

Ir.strrnatc the Quality olstcatn. (08 Marks)

OR
ti ;r. Define i) Availabte energy ii) Unavailable energy iii) II Law .*.t.n.l;u 

Marks)

b. Withthe help of P-T and P-V diagrams, explainthe differentregions for apure
substance. (06 Marks)

c. I kg of air undergoes a polltropic cornpression from I bar 290K to 6 bar and 400K. If the

ternperature and pressure of the surroundings are 290K and I bar respectively, determine the

irreversibility and the effccttveness" (08 Marks)

llodule-5
1l a. Define i) Dalton Law of partial pressure ii) Amagat's Law of additive volumes.

(04 Marks)

b. Derive an expression for Gas Constant (R) and Molecular Weight (M) of an Ideal gas

mixturc. (08 Marks)

c. The pressure and ternperatule of mixture of 4kg of Oz and 6kg of Nz are 4 bar and 27aC

respectively. For the rnixture, determine the mole fraction of each component, specific gas

constant and average molecular weight. (08 Marks)

OR
I ll a. Define i) Dry bulb temperature ii) Wet bulb temperature iii) Relative humidity.

(06 Marks)
b. Write a short notc ot-t Vandcr Waals equation. (06 Marks)

c. Determiue the pressure of air: at 2050Ci having a specific volume of 0.00315 rn3/kg by means

of i) Ideal gas equation ii) Vander Waals equation. (08 Marks)

comes into thermal equilibrir-rm with the atmosphere. Determtne tl"le entropy increase of the

universe. Take specillc heat of rce as 2"093 kJ/kg K, Latent heat of fusion of ice is

333.3 kJ/kg and specific heat of waler is 4.187k.I/kg K. (06 Marks)

j: Module-4 
:,,,.

s&J$J

Defure : i) Critical point ii) Triple point
With a neat sketch, explain tl-re working of a
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Mechanics of Materials

Time: 3 hrs. Max. Marks: 100

llote: Answer uny FIVE fttll questiorts, cltoosing ONE full question fronr euch module.
oo
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a: .J
''t)-
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CJ; ..,
:
iq
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1 a. Derive an expressiitn

b. [)c llne:

Module-l
klr clcftrrnration of tapering bar having circular cross-section.

(08 llarks)

i) 'l'rue stress ir) I{igrdrt-v Modr-rlus iii) Poisson's l{atio iv) Resilience. (04 Nlarks)
c. A steel tie rod 50mnr in cliaureter anci 5rn iong is sLrb.jectecl to a pull of 100kN. To u,hat

lcngtli the bar shoLrld bc bored centrally so that the total extension n'ill increase by 20'%

lrnller the same lrLrll. the bore beir-r-u 25mnr diameter. l'al<e: E:200CPa. (08 N'larks)

OR
2 a. Ilstablish the rclationship betrveen modulus o1'e'lasticity and bLrlk urodulus in case of a cube

sLrtr.jectecl to three mutLlally perperrdicular like tensile stresses o1'ecir-raI intensity'P'.
(10 NIarks)

b. I'lte conrposite bar shown in Fig.Q.2(b) is 0.2mnr shorl o1'dislance betu,een the rigid sr-rpport

at roonl temperature. What is thr rlarrnrLlnr tr-lllpL'r'ature rise which will not produce stresses

in the bar? Find the stresses induced when temperatLrre rise is 40"C.
Civen: o,:12 x lO{'/oC, E,:21oGPa;A,:A":-5:4; o.-17.5 x l0''/oc, E.- l20GPa.

(10 N{arks)

Fig.Q.2(b)

,loo**

3oox^-

\lodu le-2
3 a. Derive an erpression fbr normal and strear strcss or-r an inclincd planc o1'member. (08 Nlarks)

b. An elcrnent with tlre stresses acting orT it, is as shou,'n in Fig.Q3(b) by Molu's circle method.
Deterrnine:
i) Nonnal and shear stress acting on a plane u,hose nonral is at an angle of ll0'with

respcct to x-axis.
ii) Principal strcsses and its locations.
iii) Maximum shear stresses and its location. (12 Nlarks)

Fig.Q.3(b) -;6ox\*-l-

t 00r.ll** t
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4a.

b.

17MIr34
0ll

Derivc thc expressions for circumf-ercntial ancl r:aclial stresses in thc wall of thick cylindcr

(Lamc"s cquafion;. (lo N{arks)

A pipe of'500m6 intcrnal diamcter i,ind T5rnm thick is fillccl with a lluid at a pressurc of

;Ni,;*,. Llind thc nraxirnum and nrininrum hoop stress across thc cross section of, the

cylincler. Also sketch the radral pressllrc ancl hoop strcss distrlbution across the sectiotl'
(10 Marks)

truKil

{

Fig Q s(a)

OR

Module-3
il. Dcllnc point of contraflexurc. Drari tlie SFD anci IIMD lbr overhangin{r beam shown in

belou, Fig.e.5(a) ancl locate the point oflccntrat]cxr:r"e. (15 Nlarks)

ir.

6a

b

b.

.,. 
.

Explain the flre tyPes,ofbeam.

An I-sectkrn bearl J50mm x 200mrn has a rveb thickncss of 12.5rnm and a flangc thickness

of 25rn,r. lt carries a shearing turcc ol' 200kN at a section. Sl<etch the shear strr:ss

distribLrttott act'o:- tltc sccttott.

Dcrive an expression 1br drtl'erenlral ecluation lbr clcf'lecti01l] curve'

Module-4

(05 Marks)

(10 Marks)
(10 Marks)

(10 Marks)

7 a. Derive the relation fbr a circul:rr solicl sha{t u,hen sr-rb.jected to torsion as given by

8a.

b.

TrG0
-: - - 

- 
and state tire assuurptions. (10 N1arks)

JRI
A lrollow ciiatreter circular shaft has to transmit 601(w at 21Orp'n sttch that the t,axirnnm

shear stress cloes not exceed 60MN/mr, If the ratio of internal dtanleter to cxtcrtlal rliatlctcr

cqual to 3/4 and the value of G:8ztGPa. fincl the dimensions of'the shaft arrd anglc of twist

in a length of 3m. (10 Nlarks)

OR
Derive an expression for Euler's crippling load for a column when both ol' its ends are

hingcd or pinned. (10 N{arks)

Derive an cxprcssron fbr Hnler's cripplrng load for a colutnn when one of its ends are hinged

or pirrned.

Moclule-5
E,xplain Rankin's theory ancl Guest's tl'rcory. (0tt Marks)

f,ina tnc det-lcction at the centre of srmply supportcd beam ollength'/'carrying tJDi- of 'W'

per unit length over its entire length using castlgliano's tlrcorem. (12 N'larks)

OR
Derive an cxprcssiol fbr strain cnergy storecl in art elastic bar rvhen sr-rb.jectcd to torquc ;tnd

bencling molnent. (10 }Inrks)

Dcternrinc the diar,Teter o1'a bolt rvhich is sLrLlectcd to an zrxial pull of 9l<N togethor with a

transvelse shear force of ,1.5kN using tnaximtttr prittcipal strcss theor.v. Givcn: 'i'lic clastic

10 a.

b.

tc x*\*

;;,*fl,* |

limit intension- 225Nrnttt.,'. f'OS ='3 and Poisson's Ratio:0'3. (10 Nlarks)

[- r*

9a.
b.
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a. [:xplain the steps involvecl in metal casting process, lvrth a neat t'Iow ciiagran"r. (08 Marks)
b. Sketch ancl explain the elements of a Cating systerx. (06 Marks)
c. \\rrite a note on Additir,'es and Binders. (06 Marks)

2 a. What are Pattern Allorvances'/ Lxplain rSrl*"^
b. Skctch and explain Sancl Slinger Machine.
c [:rpluirr tlrc Irrvcstnrent nt()uldirrs u ith a ueat sketclt

Notc: Attsw,er uny p11t, trrll questiorts, choosirtg OkE Jhtl question.from each module.

Module-l

lVtodule-3

(05 Plarks)
(05 Marks)
(10 Marks)

\l od u Ie-2
3 a. I:xplain the constnrction ancl working principle of Cupola furnace lvith a neat sketch.

(12 Marks)
b. Sl<etch anrl explain the coreless incluctiorr llrnace. (08 Marks)

4 a. With a neat sketch, explain tt',. .onti,l3oTs casting process. Mention the advantages and
disadvantages. (10 Marks)

b. What is Die Casting? With a neat sketch. explain the l-{ot Chanrber Die Casting Process.
(10 Marks)

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

OR
6 a. Define de - Gassificatron. Explain any two methods of dc - Gassification. (06 NIarks)

b. Skctch and explain the stir casting set up. Mentiorr the advantagcs and disadvantages.

5 a. Def'ure Solidification. Explain Progressive and Directional Solidification.
b. What are Casting defects'J Explain the featLrrcs and remcdics.
c. Dif{'crentiate between Homogeneous and Heterogencous Nucleation.

c. Explain the steps involved in Fettling and cleaning of castings.

Module-4
a. What is Wclding? Mention the advantages ar.rd disadvantages of Welding Process. (06 Marks)

b. Explain Tungstun inert gas welding process with figure. Mention the advantages. (06 Marks)

c. Sl<etch and explain the Thennit Welding Process. Mention the application. (08 Nlarks)

OR
a. Erplain the principle olseam r,veiding with neat sketch. Mentron the advantages. (06N'larks)

b. With neat sketch, explain the cxplosive We lding Process. List the applications. (06 Marks)

c. Sketch arrd explain the Laser beam lr,e Icling process. Mcntion its application. (08 Marks)
I of 2
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(06 NIarks)
(06 NIarhs)

(08 NIarks)

(10 )Iarks)

(10 NIarks)

\lodule-5
Sketch and explain the structure of We1d.

How does Shrinkage and residual stresses aff'ect the Welding .Ioints?

Explain briefly welding def'ects and its causes and remedies'

oR
Distinguish between Solciering , I}razing and Welcling"

Erplitilr the lirllor'r ing NI) I rrrctliod: ol'itlsPcctittlt
i) Racliographic inspection ii) lJltrasorlic hrspection'

c.

10 a.

b.


