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c. Express y as a Fourier the second harmonic ven

(07 Marks)

(06 l\Iarks)

(07 Marks)

(07 Marks)

(06 N{arks)

deduce that

(07 Marks)

, (07 Marks)

(06 Marks)
(07 Marks)

OR
4 a. Find the Half-Range sine series of rcx - x2 in the interval (0, n)

b. Obtain fourier exp-ansion of the function flx) : 2x- x2 in the interval (0, 3).

300t20 180 240'xI:' 0 60
64 5t. 4 J 2
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5

c' Obtain the Fourier of the first

c. Apply Milne's r-corrector formulae to compute y(2.0)
dy x+y

18MAT31

(07 Marks)

with

6

7

I

,)^f a

0 1 2 3 Rt::,,,4 5x
2$'., 26 20v 9 18 24

x 0.0 0.5 1.0

v 2.000 2.6360 3.s9s0 4.9680

glven
dx2

(07 Marks)

transform of f(x) and hence find the

(06 Marks)

(07 Marks)
(07 Marks)

(06 Marks)

value of I 
t'n * 

,]*
i,x

b. Find the infinite Fourter cosine
c. Solve using z-transform yn+2 -

1, 1"1.,
o, l^ l> u

find the

transfonn of e t''*.

4y.: 0 given that

OR
of (x): e-I" 

,and

; m>0. :'::,1,,,t',

methffi,

)

J,A

!6u,i-]1 : I
;€:r,?tgee{

hence

v(0.4):

stn Inx

1+
dx

to find y(0.8) with h : 0.4, given 9=.,8*r,dx
(06 Marks)

compute y(20.2) andy(20.4) given that
dy=
dx

,"*,.[;) with

1.5



9a.

b.

o' Find the extremal of the

10 a. Given ttre differential

Co

.:;
+y''+2ye-)dx -:"-'

"k
(06 Marks)

following table of initial values

(07 Marks)
(07 Marks)

: o;Y(

"t 
*;J

&,s*H#"""i*

8MAT31

conditions

(07 Marks)

(07 Marks)

1 can be

(06 Marks)

OR
dy

dx

applying Milne's ctor-corrector

T*.L...
:..i*:a:i .lr'

eq**itron 2qi=4x+
dx-

"sw
affil*ttre

1)

1.3X 1 1.1 i' .,.,,,,,,,, l'2
v 2 2.215fi 2.4649 2.75t4' 

2.6725 2"0657v' 2 2.31

3 of3

ffir
Module-S ,-MH'

q-

-j r-
coffect to Sfrffidcimal places,

*.tM
*,..ffi '

d2v / dv)' l4= xl 1l -Y' , for x : 0.2,dx' ( dx,/
y(0) = 1, y'(0):0

er a (ar)_*_t_l
fu dx [0y']

0

,*.".:*(2 ln

tunctiosai€iJty'z
:,,i:r ':i:;j x 

r

b.

c.

iS

*l Ti
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(07 Marks)

(06 Marks)

(07 Marks)

Third Semester B.E. Degree
Additional M

'l-irne : 3 hrs.

choosi.ng

Miir. Marks: 100

Note: Answer any FIVE full qu.estions, ONE full question from,each module.

b

i

O
!
a-
-
a

-a
a
€
a

",lt *
6=
C,+

=3s
:IJ

=+E -ll=l
=," a)l=-t
()>

.., :--
i

-,i-o>P

-!-

'-a
a?
)u
L-

;a
a'),1E

-')
o*
,tt a

= 
at)

O=
*a)
F>
f,-

r<

t

Z,

c*

1 a. Find the modulus and

b. Prove

c. Show

2 a. Givcn

_ 2i+:tr*+", *tj*2J arc coplanar

OR

r 2k . Irind : i; a.b

(06 Marks)

(07 Marks)

u) a< b llrJ i"d . (oTMarks)

b.

C

j-k,and b 2j -Zk, are perpendicular

3a. Usrng Er-rler's theorem. prove

find its

Module-2

s, prove 2x =1+x-

that xu, * yuy = *3cot u wherc u - silt I 
ff- 107 llarks)

l^+vl

Express 1 - r and arnplitude.

b. Using Mac

c. Ifu:x+3y2

laurin's serie

)1.1x- x- x'
2324 (06 Marks)

pornt (1. 1. 0). (07 \Iarks)

(07,\'Iarks)

(06 Marks)

(07 Marks)

t - 5)rlclcrntinc ils t'clt.rcitr

4 a. Obtain Maclaurirr

b. If u

c. If u

.t
sln

1x'+
x+

,(
v x

5 a. A pafiiclc moves
and accelcration att.- 1 sec.

lf f = z*t i- 3yr'1**r' k, on.1

(07 \larlis)

<f - 2z* x'ry, fincl lt (v$) and [i]* (vS) at ( 1. - 1. 1)

(06 Marks)
)1

ts a, b, c so that f :(x+2y+az)r+(bx*3y*z)j+(4x+cy+22)ltisFind the constan

irrotational.
1 of2

(07 Marks)

.T^ltuiu
lnr()\c that x-+v- -- 4tanu.
]' ix'ty

\\̂du0uDu
l. orove that x -+ v 

-+ 
7-- - 0.

)' lx'} az



7'a

b.

10

8 (07 Marks)

(06 Marks)

(07 Marks)

(07 \{arks)
(06 \larl<s)
(07 i\Iarl<s)

(07 Marks)
(06 Marks)

(07 Marks)

9

***+*

2 of 2

lSMATDIP3I

OR

6 a. Fincl thc directional tlcrivate ol(,- xtyz+ 4xi at(l,-2, l) along d = Zi-l-zii (07 Ylarks)

b. Fild curl i giu", that i' : xyz) i+ xy'zj+xZyzi . (06 N{arks)

c. lf f =x'i+y2i +zzk and [=yzi +zxj+xyk . Showthat ?xdirurol"noidalvector.
(07 Marks)

j
0

1

J
0

xydydx

(07 Marks)

(06 Marks)

(07 Marks)(x + y+ z)dxdydz.

sin 
o 

13r ldx .

sintxcos6xdx.

dv
S(')lve: '-1

dx

,*,

IJ
00

rl(t

.J
0

,j*
0

dxdydzXYZ

lly

IIJ
000

C

OR

b.

E,r,aluiite

E,valuate

Evaluate

C + vcotx = cos x .
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Third Semester B.E. Degree Exa on, Feb./Mar. 2022
Mechanics erials

'fir,r:,,MaxTime: 3 hrs

Note: Answer uny FIVE full qO
O

O

c-
d

-tf
o
3
O

?o
tl

3o
a)
-x.=+
.!.r5=l
=vl'

'a_

a3

a-

al) 
=

"a
>*
:,=
1r-
!.'/t
cP

a;

'!a

-d

=2
u.r o

O=

Fr'
=O

C<

,;
C
Z
3
!

each module,

tage Reducrion in u.iio 
*u.u,

Modulus of elasticity. (06 Marks)

shown in Fig. Ql(c). Calculate the

steel Il : 70 CPA tbr Aluminum and
(10 N{arks)

G

+"kl

questian front

a. I)ellne i) Poisson
iv) Toughness.
Derive the

Fig. Q l(c)

's ratio

b
to

bar. Takc E :

A
3+4!)

N4odulus of
trn extcrnal

OO mn 2ao

k*-r.l

Fig. Q2(

,'

c)

I of 3

GBGS $GHEME

E '= 100 CiPa fbr copper.

4o ht

OR
a. Draw Stress - Strain diagrarn fbr rnitd steel subjected to tension and indicate salient points

on titc diagram. (061\'Iarks)

b. A conrposite section contprises of a steel tube lOcm intemal diameter and l2crn extemal

diameter fitted insidc a brass tube of l4cm intenial diameter and l6cm extetnal diameter.

The asscmbllr is subjccted to a compressive load of 500kN. Find the load carried by each

tube and changc in the length of hrbes. The length of tube is 150cm. Take Es:200 GPa and

Er, : 100 GPa. (08 N'Iarks)

c. The bronze bar 3rn long with 320rnn"r2 cross sectional area is placed between two rigid walls.

At -20'C tl,ere is a gap A : 2.5mnr as shown in Fig. Q2(c). Find the magnitude and the type

of stress induced in the bar when it is heated to a temperature 60oC. Take E : 80GPa and

ori : lu x l0 6 oC. (06 Nlarks)

h "* $m" *,{

6zo

A . 2'f rnrrr
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3a.

"; Y

18ME32

lane inclined at 0' to the
in Fig.Q3(a). Also find

(10 Marks)

6i x

Fig. Q3(a)
"i-

b. The state of stress at a

i) The principal
ii) Maximum shear

illax111IUr1t

iii) Skctch the t aligncd with p

3(b). Detennrne

the normal stress on the

stresscs and planes of maximutn
(10 NIarks)

5

lanes of principal

6oof4P"

4ao149a

)

4

Fig. Qs A b t"-

br,", lrn

OR
A simply supported ofbeam span 5m has a cross section of 150rrll x 250rnrl. lf the
pern-rissible stress is 20N/mm2. Find
i) Maximum intensity of unifbn.nly distributed load it can cany.
ii) Maxirnr"rm concentrated load P applied at 2m frorn onc end it can carry. (10}larks)

2-rn

6a.

l6ooMPa

t*

OR
A thin cylinder of T5mm internal dian-reter and 250mm long has 2.5rnm thick walls, 'fhe

cylinder is subjected to an interral pressurc of 7MN/m2. Determinc the change in intemal
diameter and change in length and change in volurne of cylinder. Also compute the Hoop

stress and Longitudinal stress and maxirnurn shear stress. l'ake E:200GPa and pr:0.3.
(10 Nlarks)

A thick cylinder with internal cliarneter 80r'nn'r and external cliar-neter l20rrm is subjected to

an extemal pressurc of 40kN/m2, when the intemal prcssure is 120kN/rn2. Calculate the

circumferential stress at extemal and intemal surfaces of the cylinder. Plot the variatron of
circumfbrential stress and radial pressure on the thickness of the cylinder. (10 NIarks)

Module-3
5 Draw Shear force and Bending moment diagrarns fbr the beam shown in Fig. Q5. Locate the

point of contra flexure if any. (20 Marks)

4Eks*m 3 r: Kr.l - rtl
1A, q KF\



b. The cross section of a beam is a T sectiorr (Fig 50mm x
150mm horizontal. Find the maximum intensity stress and
distribution across the section if it has to resist of90kN

150

18ME32

100mm x l5mm with
sketch the shear stress

(10 Marks)

7

8

9

10

? ^{] 2

f e t ,rto1 2onri-nr''t
.L

l5 2C' 'n'n

l5r.rrr1 ft
lO-O r^rn

Fie. Q6(b)

l*-d
ltrnm

:l.Derivethetorsiona1equationfi,,u.ry,..,l,o.,I.oJir,vitlrusua1trotations.Statet1reassumptions
mac1e. (10 N{arks)

b. A solid circular shaft is subjected to a bcnding rnoment of lOkN-rn and a torque of 15kN-m.
The irielcl stress of the material in simple tension is 250MPa and E : 200GPa. If factor of
sal'ety is 3. Determine the maximurn diameter of the shalt using Maximum Principal Stress

theory ancl Maximum Shear Stress theory. (l0 Marks)

OR
il. Writc a note t-ln .

i) IVlaximum Principal Stress theory ii) Maxtmurn Shear Stress theory. (08 Nlarks)

b. A solid circular shaft is required to transmit 300kW at 120 rpr.r.r. The shear stress in the

material is not to cxceccl 80N/mm2. Find the iliameter required. tf the shaft is replaced by a

hollorv one whose intemal clianteter rs 0.6 times its external diameter. The length material
and maximum shear stress being same. Calculate the percentage saving in weiglit, that could

be obtained. (12 Nlarks)

a.ExplainCastigliarro,stheoremI'"i.hffitionsandCastigliano,stheoremII.(1otltarts)
b. A hallorv cast iron column whose outside diametcr is 200mm and thickness of 20mm is

4.5rn long and is fixed at both ends. Calculate the safe load by Rankine formula using factor

of safbty 2.5. Fincl the ratio of Euler's to Rankure's loads. Take E : I x l05N/mm2 and

I{ankine constant I for both ends fixed and o.: 550N/mn-r2. (10 Nlarks)
I 600

{-**: 
jr**i* *l tn ---.*l

Fig. Q10(b)

gok*
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1

2

diamctcr. AssLrnrc ze ro r: lcvalion clifl'cre nce" 1l() \lrrks)

5 a. Describe thc
Module-3

limitations of flrst law of thermodynamics. Also expiain Kclr'in-Plank ancl

Clausius statemen ts olse cond law of the n-nodynamics with representativc diagrarns.
( I 0 NIarks)

I of 2

Gffi$SffirEffiffi

Third Semester B.E. Degree Examination, Feb./Mar.2{122
Basic Thermodyhamics

N4ar. Marl<s: 100

Note: l. Answer any FIVE full questiaas, choosing ONE full questiai from each module.
2. Use of thermodynamics gliait{ und tables are perr4itte:d

(10 \larks)

(10 Nlarks)

3 a. oompare work ancl heat. 
Module-2

(10 )larks)
b. A fluid contained in a honzontal cylinder fitted with a frictionless leak proof piston is

continuously agitated by a stirrer passing through the cyhnder covcr. The clranreter ol'thc
cl,linder is 40 cm and piston is hcld against thc fluid due to atmospheric pressul'c cquarl to
100 kPa. Thc stirrr-r'tr,rrns 7000 r'evolutions r.r,ith an ilverage tor-que ol'1 \nr. I1'thc piston
sloivly'lttovcs ttutu,'ards by -50 ctn dctcnlinc the nctu,orl< h'artslcr to thc s-vs{cnt. (l() \larkr)



b

6

10

il.
b

Proccss 3-l: Is hcating to initial
proccss. I akc Ll1, :0.118 k.l/kgK, R : 287
plot

statc. Evaluatc thc change in cutropy tbr each
JikgK. Also rcpresent thc cycle on'f-S ancl l'}-\'

( 1() \larks)

7

8

9

Module-.1
a. Erplain thc concept of availability or"t .,nu*ilable cnergy bv dcducing suitable relcvant

cquattott. 1l(l \lar.ks1
b. Supcrheatcd steam at 40 bar and 300"C expands to 4 bar and 0.97 dry in a turbine.

Dctcrrninc; (i) Availability (ii) Actual work clonc (iii) Loss in trrailability.
A\sttnte tL, :8'C. (10 \larl<s)

OR
a. Drau, ancl crplain the salicnt lcertures o1'P-T diagrar-n rvith rvater as an exatnple . ({-ttl ]tlarks)
il. '['lrc lollotving da[a u'cre obtainccl wrth a separating and throttltng calolitneter 1-rressurc in

stcatl tnain -' l5 bar. mass o1'u,ater drained fiorl thc separator:0.-55 kg. Mass o1'stcan'r
condensed afler passing through the throttle valve : 4.20 kg. Pressure and tentpcrature alier
throttlurg is I bar and 120"C. Evaluate the dryness fraction of steam in the rnain. (12 )tarks)

Module-5
a. -Define ur, d e xplain Dalton's law of partiai pressures and Alagat's law of adclitivc vo lu r.nes.

(10 IIarks)
b. It is rcclLrrreci to evaouate l-rydrogen gas lrom a 8 m'l capacitv tank fbrnr attrosphcrie prcssLrrc

ol'101.32-5 kPa to a prcssure of 98.125 kPa vacuunr at 400 K. Detenrinc lhe rrass of
II-r.ltrrecri pLrntpcti tiLtt r.rntl l)r'r'ssLlrc in kl)a il'tlrc tcnrpcratule ot'iryc1t'oucn Ictl in thc tank
lirlls Lo 190 K. 1l() \tartis)

a. Deflne ancl explain: (i) Dew Point tcmpJaTure (ii) Relative humidity (iii) Flurliciity ratiir
(iv) Wet Bulb te rnperature (v) Degree of saturation (I0 Nlarks)

b. One kg of carbon monoxide has a volume of 2 m3 at 80'C. Detennine its pressure Lisluii.
(i) Ideal gas equation (ii) Vander Waal's equation
Clonstants lbr Vander Waal 's equatic'rr-rs:

a - 117 .901<N-rnal(kgmol)2 ancl b = 0.0393 rnr/kgrnol. (10 \Iarks)

2 ot'2

18ME33
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Mar. l\{arks: 100

(()tt l\I.rrlis)

Third Semester B.E. Degree Exam,inatio
Material $ciehce

Time: 3 hrs.

2

O
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I
a
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O
5
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I
:lr.:-

.: a.l

l.
a-
a>,^

,:
a51,
a'
AI) C.- -
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12
>tt -
a il)
=ua)=

=>a2
-='a<

a

Z

=
a)
CL

1

3

5

6

7 a.

b.

c.

Malleablc iron ancl S.G. Iron.

Module-4
What arc te s'.) Hor,r, do you classily thern'.)

Sketch lain thc fabrication of MMC"s using stir castirrg proccs'i.

o1'matrix and reinfbrce nrent
I o{'2

(06 \larks)
(0tl ]larl<s)
(06 NIarks)

Note: Answer any FIVE full questions, choosing ONE futl question from each module.

Nlodule- I
a. Statc and explain Fick's larvs of diffusion. (0u \larlis)

(0,1 NIurks)b. Sketch and explain Edge dislocations.
c. Distinguish between SC, BCC, FCC and HCP r.r'ith rcspect to structure. numbcr o1-atotns.

Lattrce constant. coordination nurnber and APF. (0tt \larks)

(0U llrtrks)
(()tl \larlis)
(0,1 \larks)

OR
,l a. Draw lrcn-Clerlentite diagram. Indicate phases, critical temperatures ancl explaitt itrvariant

reactions. (12 N,larks)

b. Briefly explain thc cft':ct of alloying elements on lron-Carbon diagram. (0,1 \larl<s)

c. What is Solicliflcation'l Explain the mechanisnr of Soliclification. (0,1 \{arks)

b. What is Crccp? I-xplain thc stagcs o1'cre cp usine crccp cLlrvc.

c. Explain the applrcation of Gibb's phasc rule using binary phasc diagratrr.



OR
I)crive an erpression fbr Elastic rnocjulus of thc

l-rst arl r rintat:cs. c1 isadvantage s and appl

18ME34

undcr i so-strain conclition.
(06 }larks)

rnatcrials (08 Marks)
(06 Marks)

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

(0(r \larks)
(Otl Ilrrrlis)

t. (06 \Iarks)

:::..:. ]]l'

8 a.

b.

C,

a.

b.
9

0 a,

b.

C.

2 of2
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Time

1 a. What are the difference between
b. Briefly exp lain the mechanism
c. Drar,v Mechant's circle

relationship among the

cutting and
of chip fonna

and state the
S

OR
and Turret lattice,

(06 Marks)
(08 Marks)

made in establishing the
(06 Marks)

. (06 Marks)

or a caster lathe from a

(08 Marks)

O
o
o

o-
d

o
6o

44)

C.-

-u,

.=N€<-
- 5i)

aN
-D

'!: n

au
-!

5Qa

lf!
aa

o+

c. 5_

c"oi

:J-

,, |E

.t
a-

:,,o
a 5L)

F>
=O

o<

;
o
Z

,o
o-
tr

2 a. Differentiate betwcen
b. Draw the tool for producing a

hexagonal bar sume tl"re d

c. List and exp operatlons

3 a. Dcfine Explain with a
b . With a neat

4 a. Sketch and explain
b. With a neat sketch.

b. What do you

(10 Marks)

dies? write a note on : i) Progressive dies ii) combination dies.
(10 NIarks)

OR
explain V-bending and edge bending operations.

explain the parts of open back inclinable press.'

headed bolt

t on lattice machine. (06 Marks)

OR
ofa machih.e*r,

(10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)

(10 Marks)

vertical milling
a radial dril

mg

5

6

7

9 a. How sheet metal are classified? Explain with a neat sketch.

8

a. With a neat sketch,
b. With a neat sketch.

10
(10 Marks)

18ME35A/18MEA305

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

OR
Which are the ditferent fonns of wear on the cutting edge of a tool? With suitable sketch

erplain. (08 Marks)

Explain the choice of cutting speed a fecd. (06 N'Iarks)

Explain the critical cutting paramcters which affect the tool life. (06 Marks)

Module-4
What is forging? Explain working of board hammer with sketch. (10 Marks)

With a neat sketch explain the classification of metal working process on the basis of force

applied. (10 Marks)

OR
With a neat sketch, explain different types of rolling rnill arrangement. (10 Nlarks)

With a neat sketch, explain the w'ire drawing process. (10 Marks)


