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FOURTH SEMESTER B.TECH, (ENGINEERING) DEGREE
EXAMINATION, JUNE 2008
ME 04 103—THERMODYNAMICS
(2001 Admissions)
Time : Throo Hours Maximum : 100 Marks
Part A
I @) What s an indieator diagram ?
{8) Defino tho sothermal, iobaric and isochori processe.
) How o you istinguish botween ntoroal and external iveveraibilies

(@) What do you understand by entrpy transfor? Wh inentropy transfer associated with heat
tranfor and not with work transfer 2

(e What i the dilfrencebotwoan the criical pint andth tiple oint

) What i the physial signifiunen of tho two conatas that appens i the Vander Waals
vauation of stae ? On what basis aro they determined ?

() Colcalatoth Al fus rato requird for omplets cambuston of methene o7 4% basis.
() What isenthalpy of combuston 7 How does it difer rom che enchalpy o€ et i
(A marke)
Part B

@ 0 From th st aw and aing th dea] gas property reltions prove that PV = Crprotest
the reversible adiabatic process.

7 marks)

) Asyokom receivea 200k ofenergy s heat,atconstan vobune Thenit s cooled at constant
Bar whan 50 ) of work wa dono on the system whie b tiect 70 ki of he
i the ystom i restoed fo the niia stats by an adiabtic proceet how much
‘work wil be done by the system ?

(8 marks)
or

() 1 an isontropc B through noaale, aix ot the ate ol 600 Keghe, Air aC et to the
B e 23 MPa i tomporaturs i 127°, Tho xit presure i 0.5 MF. Inital air
Velocity iy 300 s, determine.

) Eit velocity o s
(i Tntet and exit aren of the nozzle

(16 marks)
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ed with hoat from two constant temperatura saurces at 500 K and
600 K nd rujects heal ta a constant temporaturo ik at 300 K. IF the ongine exocute 3
mmber ofcydes while doveloping. 100 kW, and rejocting 36001 of heat per minute, determine.
the hont supplied by each source per minute and effcioncy of the engine

(15 marks)
or

A closed ystem containa 10 kg of air at 600 K and & bar preseure. If the atisospheric
temperature und pressure are 27°C and 1 bar rospectively, dotermine the svailability ifit goos
through ideal work producing process. Dotermine the : () loss i availabliy i) 1 the ar i
couled at constant preapure o the atmospheric tomperatura without bringing it t complete
dend state, dotermine the availabilty and effectivenass.

(15 marks)

Air undergoes an adiabatic non-flow procoss from an initial presure of 6 bar and 200 o a
%]

prsseueeof 103 bar. The eneopy incroaseduringthe process 0,178 . 1 th expansion

ollows the I " = consant, caleula the vl of . Al caliulae the ok done per k.
and company i with equivalet ientroic work.

L2 e —
Corair Cp - 10035 L
Forair Gy < 10075 4 OB

%)
-oTesi

or

One kg of steam at 1 bar and 150'C ia gonerated from water 1 bar and BO'C, Then it is cooled
at constant volumo till it becores dry saturated,

Find
@) Finl prossure ;
(i Heat teanaferred in cach case ; and
i) Chango in internal enorgy for the ontire process,
Take
Gy = 4.2 kifkg K and

€8 =225 LikgK.
05 marke)
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V. (@) A mixture of 1k mol of 1,0 and 2 k mol of O s heated to 400 K at a preswure of 1 atm.
Determine the equilibrium composition of the mixture, assuming that only H,0, OH, 0, and
Hy are prosent.

15 marks)
o

(6) Propane (CyHyyis burnt with 90% theorstical ir. Tho incomplete combustion produces GOy,

€O, H,0 and Ny in the products. '_'

Calculate the air-fusl ratio by mass and also the mass fraction of the constituents of the dry
combustion products. A

(15 marke).

14 16 =60 mark]
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FOURTH SEMESTER B.TECH. (ENGINEERING) DEGREE
EXAMINATION, JUNE 2008

ME/AM 04 404—METALLURGY AND MATERIAL SCIENCE
(2004 Admissions)
Time : Throo Hours Maximum : 100 Marks

e ths typo ofstructure and sketeh the unit cell ofthe fullowing motals -—

Tron, Coppor, Aluminium, Magnesium
2 Explain the following -

(@) Mechanical properties.

) Magnetic propertios

© Optical propestios.
3 How the atoms are held togother in » mesallie-bond.? Explain this disgeamimaticaly.
1 Distingaish botwoon ‘Phastic doformatiort nd fraceure’
© Differontiate botween ‘annealing’ and ‘normalizing’

6 Draw the thormal-equilibrivm diagram for two metals that show complete liguid and
solid salubility

7 Write short notes on "Nano material

8 Name different types of Al Alloys and briofly discuss any twa of them,

8%5= 40 marks)
1L 1 Explain the steps involved in the praparation of specimen for metallographic examination
(15 marks)
or

2 (a) Explain the working principle of an electron microscope, @ marks)

(6) What is meant by atomie packing factor? How i s caloulated for BCC and FOC structure 7
(@ marke)

T 1 Explain theeffectof tecovery’ recrystallisation and grain growth on ‘hardness’and ‘clectrical

resiatance’ properties of a cold-worked metal o its subsoquent:

(15 marks)
or
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2 (@) Explain the concept of steain hardening with the belp of dislocations, @ marks)

) Distinguish botween ‘Slip’ and ‘twinning’ as modes of plastic deformation of metal
and alloys,

(8 marks)

1 (&) Distinguish betwoen hardnesn and hardenability of stocls with examplos. Discuss the
various factors on which hardenbility depends.
(8 marks)
) Discuss with a neat diagrarm the difforence betwoon martempering and ustempering in
theit operation, structure and advantagos.
(@ marks)
o
2 (@ Explain the principles of construction of T-T-T, dingrams and discuss the effoctof various
cooling raten on the transformation in an eutectoid steo using isothermal teansformation

diagram,

§ (10 marks)

() Briefly explain with an example why in cortain alloy eystom, procipitation hardening is

more effctive

S— - G marky

1 (@) Difforentinte hetwoen white cast iron and white heart malleable cast iron, Deseribe the
‘procoss by which one may he made into the othr.

(10 marks)

{6) How are alloying eloments effctive in changing the proertiss of stecl. (5 marks)

or
2 (@) Give an conciso aceount of the nature of alloys. (7 marks)
(%) Mention the propertiss of pure AL 8 marks)

4% 15 = 60 marks)
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FOURTH SEMESTER B.TECH. (ENGINEERING) DEGREE EXAMINATION
JUNE 2008

ME 04 405—ADVANCED MECHANICS OF SOLIDS

(2004 admissions)

Maximum - 100 Mrks

Purt A
Anstwer all questions.
L (@) Stato the concopt, noed and physieal significance of compatibility
(B) Wit the tensor matrix fo the stross at any point in the material,
€} What do you understand by plane stross and plane strain ? Give example.
(@) Writo the equation for stress-strain relationship.
() What s the prineiplo of virtual work ?
(D State Castigliano's theorem (1 and 11
(®) What is meant by membrane analogy 7
(h) Difforentiate botween torsion of circular section and non-cireular section
(85240 marks)
PartB

M. (@) Derivo the difforential equations of equilibrium &nd compatibility for a thros dimensional
body subjected to seress,

or
(b) o state o stress at & point i given by

0 =70 MPa 30, =10 MPa, o, =20 MP:

i Ty =40 MPa; , =1, =20 MPu

‘Determino the principal stresses and maximum shear stress and maximum principal stress

dirtion
15 marks)

T @) Derive the Airy's siress fancton oquation in Crtsian Cordinates.

or
) Investignia what problem of plan stres s olved by the stress function
wf )P
* %(xy w,]oiy‘.

15 marke)

Turn over.
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IV (0] () Caleulate the strain energy for a simply supporte rectangular beam of span 10 . and
60 mm; depth and 40 mm. width and loaded centrally by  concenteated load of 1 kN.

(10 marks)
(i) Define potential energy of u rigid body. (5 marks)
or
(b) Discuss in detail about the energy methods in elastiity.
(15 marks)

V.. (a) Derive the torsion theory as stated by St. Vonant for non-circular cross-section.

(15 marks)
or

ubjected (o a twisting moment (1), Find an expression for maximum
in the cruss section.

(6) An clliptical shaft
shear stress anywhe

(15 marks)
4% 15 = 60 marks]





[image: image8.jpg]C 48863 Nam «
Reg. No...
FOURTH SEMESTER B.TECH. (ENGINEERING) DEGREE EXAMINATION
JUNE 2008
ME/AM 04 406-—FLUID MACHINERY
(2004 admissions)
Time - Thvo Hours Maximum ; 100 Marks

PareA
Ansuer all questions.
L. {a) Derive the continuity equation for a thre dimensional flow.
) Find tho force exerted on moving lat plate held normal to jot.
(@ Derive the Euler's squation,
(0 Explain the ceem apocificspeed ofa trbine. Write the expressian for pecific speed of urbine,
©) What is meant by whisling of fluid ?
() Briefly explain the warking principle of contrifugal purmp.
() What i the use of air vessels ?

@B Describe the working of goar pump with  neat sketeh,
56 %40 marks)
PartB

T (@) () State and explain Bukingham P theorem @ morks)
(i Derive the condition for maximumeffciency svhon ajet of wtar trikes a serios of farvanes

‘mounted on the poriphery of a wheel.
7 marke)

or

() Ajet ofwater 5 min din having a
the thrust on the plate if

locity of 20 mis strikes normally on  flat plate. Determine

(10 marks)
) Tho plate is at rest,
) The plate i3 moving in the same direction as the jet with a velocity of § misc.
Write o note on propulsion of ship. (5 marks)

UL (@) Design a pelton turbine which i required to dovelop 2000 hp. The head on the turbine is
160 m and specd of the turbiny is 420 rp.m. The overall efciency of the turbin i 85%

Assume other data required, jot raia i 12
(15 marks)

or
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) @) Write a note on the characteristi curves of turbine. (5 marks)
) Deseribs the canseructional features of Kaplan turbine. (10 marks)
V. (00 60 A pontrifsgal pumnp havinig an external and intoral disister of 1.95 m and 0. § m
respectively i discharging water at a rate of 2000 ltrosisocond ngainst the head of 16 m
when ruming at 300 r.p.m. The vanes aro curved back at an angle of 30° with tangont at
outlet and velocity of flow is constant at 2.6 m's. Find (1) officiency of pump :
2) power required.

(10 marks)
i) Define o manometric head (5 marks)
or
(b) Doseribe the pump characteristis selection of pump and the types of centrifugal pump.
(15 marks)
V(@) () Write abrief note an jet pump. (5 marks)

(i) A single acting recipracating pump has a plungor i o 20 e, and strake length of 30 cm,
“The sction head s 10 cm dia and 8 om Jong: The pump dravws water 4 m balow the uxis of
pump a1 30 t0.m. Find the prossure haad (1) at the beginning of the suction stroke (2) at
the mirdie of suction scroke. Assume frictian factor 0,04, atm presaure 10,3 of water,

10 marks)
or
@) Explain
@ Tntensifier,
) Accumulator,
15 marks)

4% 16 = 60 marks]




