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I a. Find the Laplace 1r'ar)sfornr of
)^i) e-' cos- 3 t ri) t cos L 

^

b. A pedodic function of pelioci 1 is d"fi,

frrjEsinrot , 0<t<"-
ffti: I (') whcre E

| ft 'Tt

[ (r) tD

. Lrrr
Sirow tlrat L{f (t)l = 

---------- 
---

(s2 "r l,lt )(l - c '" ')
a. Find the Invcrse Laplace translbt'm o I

.::

Nlodule-1

arc constants.

(06 Marks)

(07 Mrrks)

*&$ry
-ti,,, 

r,,-.,..

(07 Marks)

Laplace transfcrm, where

(06 Marks)

(s+'XXs2 +X)
(07 Marks)

y'(0) : (! (07 Manks)

:,n r'&
s An#3

,&, i:*M
F

function and$find its,&
i-

- qa$tr&a-t
&:i&:ffif

tr
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ufi rrl
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1. _ 1

r)
S rZS-FI/

, ( , -l )u) lofl -- |t\.s(s+1)/

. .,,iia,i:.,.,,

2 a. Exprcss thc function Iit) irr

!'cosf, 0<t<n
I

f(t):l I n<t<Zft
I

Iiirrt, t>2n

t"d#P- the convolution theo

c. Solve the ecluatio.n )/' + 5.t'

- :.

rcm,

3a.
b.

(08 Marks)
(04 Marks)

for f(x) given by the

follou,ing tablc\v111

x 0 x13 2xl3 TI ,:+x,13 5xl3 2x

flx) 1.0 1.4' 1.9 i;l i.5 1.2 1.0

Thircl Seme:;ier {l..ll. De gree llxamination, June/July 2024
Trans'fofrfl {i..ll;Icr;; :.r',}y Lirrsu!'ier Series and Numerical

-!":.:'*hni ques

Time: 3 l-rr:s. Max" Marks: 100

h'ote: Artstr)ar (tnl\ l'-!'t'!. f'ttit' t;,iL;ti.)ii;;, clroositr,g OlYEfull questionfrom eoch module.

&&lr
1*rh*$,

w^w

*.:r

';:lll]0R'
tenns of.r-init step

'.:,, ,. l,, .,.,.

'rl.:. a

obilin invcrsc Laplace transfotm of

( \ , .' nnclcr thc condition y(0) : 0,

Find thc Fot-tt'icr srll rrs ol lli,: l'ittlr:'iit.,tt i{x): x2 rn (-n" n)'
Define halI range rine attri '.r!)sjr.te sl'i.es itr ihc interual (0, I )"
Fincl thc constaltt ii,,rLn iur,.1 litc fir'-sl lwo harlllonics in the fotlrier series
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(06 Marks)

(07 Marhs)

(07 Marks)

(06 Marks)

(07 Marks)

(07 I\{arks)

(07 Marks)

(07 Marks)

(06 Marks)

22rly/Clli-x f y
(06 Marks)

.lY
;: log(x + y)
(-tx

i07 Marks)

y(0 3) : 1.s049.

corrector method.
(07 Marks)

4a,

b.

c.

5 a"

7 a" Usc Taylor's"'"'.series mcthoctr to find the v'rriLrL-' 11 ir-.: r't[ r '" ().1. qir.cn t]tat
y(0) : L Consider upio 4thdeqrcc tc:'rn.

b. E,r,,. using modificcl Ettlcr's trtctltrrtl. solr'-' ll', : irlirial I liile llroblctl:

: 1.2. Take ir " 0.2 lrirci r.. ltti'\'i)Lll tu,rt ttrodille atir'rts.

CIil
Cbtain ttre fourier series oithe sarr'-tootir f ii;" liL ri

Fxf{x):T for0<x<T givcnlhat li..;."1''ii.r) iorrll r>0..T
Obtarn thc Fouricr scrics cxpan stoti .., l-

f nx in 0<x<l
i( x)=] "^ ." o\ut'tlre i:rlclrirl {{). ll

[n(2-x) in l<x<2
_2rll

Dcduce tha: | = ++ - *; +.............
8l'3-5',

Expand f(x) : sin x in half r:ange cosinc sc|ics ovi:L lhc irrtc|r,al (0, r).

' ]-ledrl!:'3
llrove that fourier transform of

?

"oR
a. Find the fourier-tiosine transform of, "'r

""Idx for 0<x<l
J

ffifz-x for 1<x<4
'%; I o for dF.,

1t.' - *2.b. Obtain the inverse z.lraasfonn of -, '- --_
| ... : -. t--1'tl',o_ )\).,., :: \./,- L)\.1 - LJ

c.-"'.,S olve the differenc-6,requation,e the dlllerence'rBqu at10n

u1+2-1.3uoa1 *2ur:3n, givenus=: Q. t11 : I. r-tsiLrgz-trt-Lnsfbrrn'

t,,.,,1, l\lorl rri,l--[
1 r:,rr , r1_ I r_ f--I rt-.- .._1..- ,-it-..-! _.,.-... /\ 1 _:__^

y(X):2 at the point x
clvc. Givcn Il = 1y 1- y2 ,
clx

y(0) - l, y(0.i) - l.1lt,'t. 1{0.1) :1.21^i3.

Find y(0.4) tonsct to three dccin'ral placcs risint i\'lilirc's prcclictor ^

Applv formula once.

xi+-" -
a '!:J

.x
a<r<0

f(x) :

b.

1-:&SORx<a
,..4

d'.irr..
..4, .

t, "1'' otherwiset'0,,,-.

. ixsinmx
cvaluatc I "''^^"." dx , tn > 0.

f, l+x-
(..- -\

lirnd z-transform of 5rrr +4sinl t., '; 
i\ - a;

sinc transfortn of li r, r e :t .l i , ttCr'



8a.

\'Iorlrrle-5
9 a. By Runge-KLtttri rrciirori r,'Lrlvc )" - xy" ..- y' for corect to four decimal places,

using initial cotrdiljc,rts )"' I arrc] )'' '- 0 t'hcn x: step lenglh h: A.2. (06 Marks)

,,,, ;:.,'.., 
'" L8MAT31

I , ":,.: 
.r:tritl,r.

()R 
,,,,,,',,.'.,.'t'1,."'

Using ntoclillerl Erler's nr,:ilroLl corrl.rLrte y(1 1) correctito five decimal places taking h:0.1,

given tltat ''r *.- =- 1-- ii:rii ' , ' I at x - 1. (06 Marks)
tlr \

Uscftrtrrtlro:'tir.'r'I r -'-1,:i. t ,.l itilirt,l yatx-U.l.girenthar{I=3c'*2]'.
dx

: r)dy - x' d* : o*-llTi'iAppll ,\dlut's- : .r'ltj,, l rr, t;' .l lo s,,l

given y(0) : 1, )i'().1,i) -- i.0i)l(r. ),(0.,5) : 1.0206, y(0.75).*)J.0679. Apply corrector

foflrrula oncc' "'''"'' (07 Marks)

b.

10

, dr 
= 
a[!ll: o" (o? Manks]b. Derive rhe Euler's cquation i* rl-rc fb*r 

dr,,.,,,,:dx t ay,J

table oi'initial valuus. * *-Y
| ,, I rr I nn) | r) n7q5 I t\116) I P

c. Plovc that gcoclcl'ri-:r 1;n ri ;rir:ir,.: Iur stiaiglrt Jirre. (07 Marks)

OR
a. Using Rurrge-It,.rii,r lnctitr)ri ro1','c: ths clil'tblential equation at x:0.1 under the given

:"];o "'.,'';'' ,rr*-rlVF- r1{)r l..r'rr 0.5.Takcsteplcngthh:0.1. (C6Marks)

o'l= l-2v!|. and the lbllowingb. Apply Milne's trcliroci to colrlprilc ),(0.S) given that :i

tqhl'',,t'i,ritirl r,,1r,-

x 0',.. 0.2 0.4:-rr 0.6

0 002 0.0795 a.1762
yl 0 0.19q6 0.3 93 7 0.5 689

Apply coiiC'itor lolrrr.ric ol1cc. .

c. FindJhe"''extremal of the litnctional

'q*s' ',', ..,.'i'

b
f . )
I (x-v

......

::t:;a:::...;,)1i - )t..

-+2y-+lxy)ox

(07 Marks)

(07 Marks)

s
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Mechanics of ffit6f,SiatsMechanics of lVlmtp,fials

Time: 3 hrs.

lYote: Answer an)) FIVE futt questions, choosing ONE futl question.from each module.
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a. Define, 
*

(i) Normal stress

(ii) Shear strcss
(iiil Nortnal strain
(iv) Shear strain
(v) Poisson's ratio

.q 
tll$

"qln.!wr

+

,rl .**w'

b. A Prismatic bar of circular cross section A, length 1, Young's modulus E. is suspended liom
a suppofi. If y is the specific wcight of the materizrl, finclthe e longation of bar due to its own

weight. (10 Marks)
c. A steel rod [E : 200 GPa] with circular cross section is 7.5 m long. Determine the minimum

diameter required if the rod must transfer a tensile load of 50 kN without exceeding
allowable stress of 180 MPa and sffetching not more than 5 mm. (05 Marks)

OR
2 a. Expiain : (i) Young's modulus (ii) Shear modulus (iii) Bulk rnodulus

(iv) Hooke's lal (v) Volumetric strain (05 Marks)
b. A circular rocl of 25 rnm diameter and 500 mm long is subjected to a tensile force of 60 kN.

Determine the shear modulus, bulk modulus and change in volumc, if Poisson's ratio is 0.3

and Young's rnodulus is 2 x 10s N/mm2. (10 Marks)
c. Derive the rciation betwccn modulus of elasticity and bulk modultrs. (05 Marks)

Module-2
3 a. Derive an expression for normal stress and shear stress on an inclined plane making an

angle 0 with the verlical axis in a bi-axial stress system subjected to 6^ , clu and r*,.
(tO murLo

b. A point in a strained material is subjected to a tensile stress ol 120 MPa and a compressive
stress of 80 MPa acting at right angles to each other. Find the normal strcss, shear stress and

rcsultant stress on an inclincd plane making an angle of 30 witlr thc compressivc stress.

Also find the angle of obliquity. (10 Marks)

OR
4 a. Starting from the stress-transformation equations, derive the equation for Mohr's circle and

show it on the coordinate axes. (10 Marks)
b. Dcrive an expression for the circumferential and longitudinal stress for a thin cylinder. Also

find the maximum shear stress at the outcr surfaces.

1 of 3

(10 Marks)



point on
a)

18ME3i

the,beam. Also
(15 Marks)

5 a. Obtain the equations Ibr
draw the shear force and

shear force and bending mo

b.
Fig. Q5 (a)

Explain with a neat sketch, different types of loads on beam.

r}fl

bending motnent diagram.

ti}x$

Obtain the expressions
(i) Rectangu
(ii) Hollo igular section

section
(iv) Ho ircular section

Module-4

the theory of pure torsion?

200 mm and a wall thi
a wali thickness of l0

OR
r pipe segn
mm. Segme

the solid shaft fof which the maximum shear
(05 Marks)
(05 Mark$

theory of bending.

(05 Marks)

(10 Marks)

(10 Marks)

(10 Mark$

6a.
b. ion of moment of inertia for,

7 a. Frnci the cliamerer of a rod ,,-,bj".t.,16Iffi raoment of 3 kNrn and a twisting moment of
1.8 kNnt according to rnaximum normal stress theory. Takc tire normal stress yield point as

and a wall thickness of 10 mm is
the maximum shear stress in thethe max

(10 Marks)

I thickness of 10 mm isb.

b. A solicl circular shalt is subjectecl ,, , o.l!1r3l3],.* of 40 kNm and a torque of 10 kNm.

Design the diameter of the shaft according to,
(il Maximum principal stress theory.
(iil Maximum shear stress theory. (10 Marks)

Module-3

",i::: .

tion modulus from
10n

2 o1'3

itt-- .,'.

&r'J
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Module-5
Determine the slenderness ratio and Eulcr buckling load for a round wooden dowels
(cylindrical rod) that are I rn long and have a diaureter of. (i) 16 mm and (ii) 25 mm.
Assume E : 10 CPa. (10 Marks)

9a.

b.

10 a.

b.

rI

-:.".-""."""4l*''

Fig. Q9 (b) lrri 
(10 Marks)

oR
A solid 2.5 rn long stainless steelrod has a yield strength of 276 MPa ancl an elastic modulus
of 193 GPa. A strain energy oIW: 13 Nrn must be storeci in the roci u,hen a tensile ioad P is

applied to rod. What is
(i) the maximum strain energy density that can be stored in the solid rod if a factor o1'

safety of 4.0 with respect to yielding is speciflred?

(ii) the minimum diameter d required for the soiid rod? (10 Marks)

Explain: (i) Buckling (ii) Stable eqr"rilibrium (iii) Unstable equilibrium
(iv) Neulral equilihriurn (r) Slenderness ratio (10 Marks)

,tll'

j::il:lt:i_.\

'ral

,1ir

{ ..*r,tr
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Third Semester B.E. Degree Examina ec.2023lJ an.2024
Basic Thermo ics

Time: 3 hrs.

Note: l. Answer any FIVE full questions,
2. Use of Thermodynamics DHB

(10 Marks)
b. State Zeroth law of thermodlmamics and explain the concepts of ternperature.

ice point gives the e.m.f as,

x10{t2 mV
$

iven by the relation t : a ln p + b where
metric property fluid in the thermometer. If at

the ice point and steam point the therrrrometric properlies are found to be 1.5 and 7.5

and heat transfer. (06 Marks)
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Max. Marks: 100

ing ONE full questiottfrom each module.
m tobles permitted.

li

b. State Zeroth law of thermodlmamics ancl explain the concepts of ternperature. (04 Marks)
c' A thermocouple with test junction at t " C on gas thermometer scale and reference junction at

e=u.zut*5xlu -t"mv
The millivoltmeter is calibrated at ice and steam points. What will be reading on this
thermometer where the gas thermometer reads 70'C? (06 Marks)

OR
2 a. Explain Quasi-static process with a neat skctch. (06 N,Iarks)

b. With a neat sketch, explain constant volume gas thermometer. (06 Marks)
c. A tcmperature scale of certain thcrmometer is given by the relation t: a ln p + b whereA temperature scale of certain th

a and b are constants and p is the t
the ice point and steam point tt
respectively. What wili be the terrespectively. What wili be the temperature corresponding to the thermometric property of
3.5 on Celsius scale. , i,., (08 N1arks)

Modrrle-2Mor
a. Write the differences and similarities bet
b. With the help of P-V diagrams derive ex1

c. To a closcd syslem I50 kJ of work is sup

With the help of P-V diagrams derive expressions for various displacement work. (08 Marks)
To a closed system 150 kJ of work is supplied. If the initial volume is 0.6 m3 and pressure of
thesystemchangesasp:8-4V,whelepisinthebaranclVisinms,iletenninethefinalLuv DJrLvrrr vrrarrbwD qJ lJ u r y, yyllvlv p rJ rrr Ltlu u6I atl\l v rD lll lll , Llgtgllltlllg tll(, lllldl

volume and pressure of the system. (06 Nlarks)

OR
Explain Joules experiments and hence define first law of tlierrnodynamics. (06 Marks)
With proper assumptions derive SFEE and apply the same for nozzles and compressors.

(08 Marks)
In a gas turbine unit, the gases flow through the turbine is 15 kg/s and the power developed
by the turbine is 12000 kW. The enthalpies of gases at the inlet and outlet are 1260 kJ/kg
and 400 kJ/kg respectively and the velocities are 50 m/s and 110 m/s respectively. Calculate
(i) The rate at which heat is rejected to the turbine and (ii) Area of the inlet pipe when
specific volume of the gas at the inlet is 0.45 mt/kg. (06 Nlarks)

I of 2

4a.
b.

c.

ffiffi
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18ME33
Module-3

Briefly explain the terms :

( i) Thermal rescrvoir.
(ii) Reversed heat engine.
(iii) Kelvin Planck's statement of second law of thermodynamics.

(iv) PMMII (08 N{arks)

Explain the equivalence of Clausius statement to the Kelvin-Planck statement' (06 Marks)

A reversible heat engine operates between two reservoirs at temperatures 700"C ancl 50'C.

The engine drives a refrigerator which operates between reservoirs at temperatures of 50'C

and - Z5'C. The heat transfer to the engine is 2500 kJ and the net :work output of the

combined engine refrigerator plant is 400 kJ. Determine the heat transfer to the refrigerant

and the net heat transfer to the reservoir at 50'C. (06 Marks)

OR
Show that entropy is^a property of the system. (05 N[arks)

Explain inequality of Clausius $7 Marks)

3 [g of water at 80"Cis mhed with 4 kg of water at 15'C in an isolated system. Calculate

the change of entropy due to mixing process. (08 N'Iarks)

Module-4.- ..
Briefly explain the terms availability and unavailable energy. (04 Marks)

Derive an expression fbr maximum useful work in a reversible process. (06 Marks)

8 kg of air at 650 K and 5.5 bar pressure is enclosed in a system. if the atmospheric

remierar.rrre and nressure are 300 K and I bar respectively. Determine (i) Availability if the

b.

C.

6a.
b.

7a.
b.
c.

8a.
b.

c.

l0 a.

b.

ecular weight of the mi>

constant of the mixture.
rS and partial volumes.
nsity of the mixture.

OR
Briefly explain law of corresponding states and compressibility factor'

Write Vanderwaal's constants in terrns of critical properties.

1 kg of carbon di oxide has a volume of 1 m3 at 100 " C, Compute the pressure

(i) Vanderwaal's equation
(ii) Perfect gas equation.

(12 Marks)

(04 Marks)
(08 Marks)

by

(08 Marks)

system goes through the ideal work producing process. (ii) Availab.ility and^eff-ectiveness

iittre aii is cooled at constant pressure to atmospheric temperature. Take Cv :0.718 kJ/kg K
(10 NIarks)and Cp : 1.005 kJ/kgK.

OR
With a neat sketch and h-s diagram, explain throttling calorirneter. (08 N{arks)

Explain T-S diagram for a pwe substance. (05 N{arks)Explain T-S diagram for a p^ure substance. (05 N{arks)

A vessel of volume 0.04 m3 contains a mixture of saturated water and saturated steam at a

temperature of 250"C. The mass of the liquid present is 9 kg. Find the pressure, rlass,

specific volume, enthalpy. entropy attC internal energy. (07 Marks)

Module-5

*****
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Third Semester B.B. Degree Exaffifration, June/July 2024
Material Scie,llce

Time: 3 hr:s.

!'rllitrr.

Note: lrswer any FIVE full questions,,',ck7,qsing ONE full question f.tom each module.
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Module-1
a. Dcfinc APIi. Derivc an expression for APF fbr I"ICP and FCC.

b. What is diffusion'/ Explain the laws of diffusion with eqr-rations.

0ll
a. Drari Strcss-strain eurvc lbr duetilc ntalct'irls. Lxplrirt sltlicttt 1roint.

lr. lrxplain mccltattical pr()pcltics in hoth plartic attd clastic tcgiott.

Nlotlrrle-2
3 a. Defi1e endurancc strcngth and explain thc method to find the enclurance strength of the

ruraterial. (10 Marks)

b. Wl-rat is Creep? Explain different stagcs of creep cuflie with a neat diagram. (10 Marks)

OR
4 a. Give brief <lcscnption of drfferent phases formcd in lron-carbon phasc diagram with a neat

sketch of phase diagrarn. (12 Marks)

b' De fine homogencoitt untl hctcrogencous nltclcation' obtain att cx;'rrcssion lor critioai radius

olntre lcation. (08 Marks)

Module-3
5 a. Draw TTT cliagram for a plain Carbon Steel and label all the regions. Show the cooling

curvc which forrns l00o/o martensite and cxplain it. (10 Marks)

b. Dcfine Anncaling. Irxplain varions Anncalrng proccsscs. (10 llarks)

ott
a. Wlrat is age harcicr ing? Explain age hardenr ng of 4'/o Cu alloy tvitir its microstructure, with

sketch. (10 Marks)

b. Explain the composition, structure and properties and applications of 3 types of cast Iron.
(10 Marks)

Moclule-4
a. Under Iso-strain condition derive an expression for Young's modulus of hber reinforced

composites. List the advantages and applications of composite rTTaterials. (08 Marks)

b. Explain Resin transfer rnoulding proccss. (08 Marks)

c. Caiculate the tensile modulus of elasticity of an uniclirectional carbon fiber material which

contains 62% by volume of carbon fibers in ISO - stress trnd ISO strain condition.

E.:3.86 x 10a Kgf/mrrr2 ; E"pu.u :428 x 102 Kgflrnm2. (04 Marks)

1of 2



OR
a. Calculate the rnodr.rlus of elasticity, tensile strength, and the fi'action of the load carried by

thc flbcr lbr thc following compositc matcrial strcsscd nndcr iso-strain condition. The

composite consists of a continuous glass fiber reinlorced epoxy resin produced by using

60% by volume of E-glass (E:n4AA x 106N/m2), tensile strength of 2400 x 106 N/m2 and

a harclenecl epoxy rcsin with a modulus of elasticity of 3100 x 106N/m2 and a tensile strength

o1'60 x 10(iN/m2" Also finci the modulus ot'elaslrcity of the composite u,hen stressed under
iso strcss conclition. (08 Marks)

) ::.::.

rfl.r,, ll
-, ,, ''l':,,

il,3:,.''''''"

b' Wrth a nctit sketch, explain pultrtrsion procr:ss.
c. Discr-rss the role ol'cornposite materials in technological developrnent.

OR
What is NiTinol'l Hor.v is it drff-erent fi'om its alloying nratelals'J

Module-5
a. What arc cerar-r-ric materials? Write chcmical, optical, thermal and mcchanical properties of

cerantics. (10 Marks)
b. f)isclrss about mechanical behavior of plastics. (04 Marks)

c. Explain Injcction moulding techniquc. (06 Marks)

18ME34

(08 Marks)
(04 Marks)

(05 Marks)

(15 Marks)

l0 a.

b. Explain thc fbllor,ving :

i) Matcrials usecl in Hunran implants
ii) Fitrcr optic rnaterials
iii r PscLrdoclast ic ity.
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Third Semester B.E. f)egree Examinalion, June/July 2024
Metal Guttinq andqHbiminqMetal Gutting and Foiming

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

Note: Answer any FIVE full questions, ckfft"in7 ONE futt question {rom each mod'ule,

With a neat sketch, explain
What do yoll mean by tool

USN

4a.
b

5a.
b.

18ME35A

(10 Marks)

(10 Marks)

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

(10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)
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OR
Classily Lathes. Briefly explain various parts of lathe, with neat sketch. (10 Marks)

List the operations per{bnned on lathe and explain any lbur operations with a neat sketch.
(10 Marks)

Module-2
With sketch, rvrite comparison between Up milling and Down milling. (10 Marks)

Sketch and explain Radial drilling machine highlighting its advantages and Ott"?rfill::;;

OR
With a neat sketch, explain Quick return mechanistn of a shaper. (10 Marks)

With sketch, explain the Externalcentreless grinding highlighting the tbed -..nun,riil*r.ur,
" !: "t

Modnle-3 "n'$l
:qt!4'

sketches.

A mild steel bar ol'diameter 5(

cut ol' 1.5mm , feed of 0.2rrm/
vr'2 f't do 

r2 * 50. Derernrine
tool.

a. Explain
b. Explain
c. Explain

the pro
the

Module-4
a. What is Forgilg? Explain the working of board hammer with sketch.

b" Give the brief classificatiotl of Metal forming"

OR
a. With a neat sketch, explain the Wire drawirrg process.

b. Explain the various types of Extrusion processes.

I o{2

2a.
b.

3a.
b



9a"
b.

Module-5
Briefly explain the operations that can performed in the sheet metal.

Explain the variabies in drawing process.

Differentiate between Trimming and Shearing.

18ME35A

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

(12 Marks)
(08 Marks)
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