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SIXTH SEMESTER B.TECH. (ENGINEERING) DEGREE
EXAMINATION, JUNE 2008
Mechanical Engincoring
ME 2K 606 AAUCBECHIICIPM—OPTIMIZATION TECHNIQUES
Time : Theee Hours Maximum ; 100 Marks.
Part A

Anouwer all questions.
Each question carrics 5

1. (a) Wite the stops for formulation of LPP.
(b) Explain the concept of Duality in LPP.
@ Canwe express  ransporttion roblom ne an LEP model ?How ?
(@ Explain the nature of a traveling slosiaan problem snd ive it mathematieal formulation.
(© Define Gradiant vector and Hesian mateéx.

() Wit i eant by quadrati programming ? o doea quadeatic progTamm 2 problem differ
feom the linea programming probiem ?

(@ Fxplain brielly the pure and mixed strategics i 4 game

(%) What is meant by growp eplacement ? ustrate vith sitable example
(8% = 40 marks)
Part B

Ansuer eithe (o) or ().
Fach question carries 16 marks.

5, (@) For the following Linear Programming problem, show that the optimal solution s

dogenerate -
Maximise %=05, + 53
RPN S 8
5t om- ms ?
o+ By - By < 20
Hoy s 2 O
or

Turn over
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(b Use Duality o selve the ollowing LPP i—
Maximise 2= 25, 33
subject o the constaints
5t 2gs 10
qrig s 8
PR |
n-tmsl

om0
15 marks)

5 (a) Comparsthesastng scluionnobained by the Norih-weotcorne and Vogel pprosimation
‘methods for the following transportation model.

Destination
12 3| Owpasity
a [5 1 8 12
2 a0 "
Sty ‘
s 10 1
o

) ABCD sz th fous machines avallableand  jobe re eceved. The tbleshove the profitin
‘Re for diffrent combinations. Find tho opimal alloraentfor job tomachines 032 fo max(mise

profit.
Jobs

s Vhm N e
60 130 175 190 150
19 120 180 160 150
Mo 10 125 170 150
50 50 80 B0 70

Machines

caw >

(15 marks)
4 (s) Find the dimensions of an opo rectangula tank that give & minimu, wure by if the
capacity of the tank is equal to 1000 %, Solve this problem using Legrungisn multplier
mthod.
or
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{6) Use the mothod of soparabls convex programmin for solving the following non-linear
programming problems

Muimse )=+ 5§
bt to:
o2t <9

x> Oundxy 2 0.
(16 marks)
5. (a) A bruck with first cost of Rs. §0,000 hs the depreciation and service pattorn shown below

ear ) T T L
Depreciation during the year | 28000 | 20000 | 14000 | 5000 | 4000 | 4000
Annual service cost 8000 | 21000 | 25000 | 26000 | 54000 | 40000

Assnme 0 intoreet chargen are nocossary for (ho evaluation. How many years should the
truck be kept in servico before replacement ?

or
() Solyo the following game graphically :—
B

B B

siliesnns

Af-s 1

N A e e

Al s
Mo 2

(15 marks)
4% 15 = 60 marks]




[image: image4.jpg]C 47633 (Pages : 2) Name.

Time

1

it

Rog. Non
SIXTH SEMESTER B.TECH. (ENGINEERING) DEGREE EXAMINATION
JUNE 2008
ME 04 601—IC ENGINES AND GAS TURBINES
(2004 Admissions)
heee Hours Masimum : 100 Marks

Ansiwer all questions.
Assume any missing dota suitably.

(@) Explain briefly crankeaso scavenging.
) Explain various stages of the valve timing dingeam for four stroke cycle engine.
(© Bxplain tho fuol supply system of ST and O ongines

(@) Explain the bateory gnition system with o noat sketch.

(@) Explain briefly the combustion phenomenon in IC engine.

() Bxplain the following () Fuel rating (i) After burning.

() Bplain the effects of intercooling on the gas turbine power plant

(1) Write notes on combustion chamber doign of 1 gas turbine
(8% 6= 40 marks)

(@) Dorive an expression for the ofiiency of Oteo eyelo and explain on the effect of compressian.
ratio on the efficiency with respect to ratio of spocific heat by means of a suitable graph.

15 marks)
or

() The compression ratio of an deal air standard Diesel cycle i 15, The heat transfor is 1465

Kb of air. Find the prossure and tomperature at the ond of cach process and determine the.

cycle effciency. What is the mean efective pressure of the cycle, if the inlet conditions are
00 K and 1 bar,

16 marks)

(@) () What are the different types of cooling systems used in modern automobile ? Explain
with neat sketeh.

(10 marks)

(i) Explain turho charging in engines. 5 marks)
or

®) @) What are the requirements of the transmission system ? (5 marks)

i) Explain the Principle of aperation of a diferential with a reat aketeh. (6 marks)

Gl Explain the front longitudinal engine automotive transmission system with neat sketch.

(4 marks)

Turn over
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IV (@) () Explain the phenomens of ignition delay in IC engine. (4 marks)
i) Explain the Different Theariss of Detonation and explain how to control detonation
7 marks)
(i) Explain the different factors affeeting detonation. 4 marks)
or

skoteh and

() Explain the differont types of combustion chambers used in I engine swith ne
list out the merits and demerits.

15 marks)
V. (@ Explain the working Principle of  simple gas turbino cycle with reheat cycle, with the
achematic diagram and derivo the expression or specifc work output and maximun efficieny.

Draw alsa the -V and T-s dingram of the eyol.

(15 mirks)
or

() ) Foxplain the working prineipl of s centrifugal comprossor with suitable dingram. (9 marke)
i) What are the types of nazeles used in an aireraft ongine ? Briofly explain them (6 marks)

14 16 = 60 marks]
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Reg. No..
SIXTH SEMESTER B.TECH. (ENGINEERING) DEGREE EXAMINATION
JUNE 2008
ME 04 602 MACHINE DESIGN
(2004 Admissions)
Time : Three Hours Aaximu : 100 Marks

Use of design data book is permitted.
Any missing datat iay be assumed. suitobly by giving proper justification.
L1 State the s of proferred numbers.
2 What will happen if deformation takes placo in gour profiles due (o excessive contact stress?
3 Give specifications of parallel key,
4 Under what cireumstances, hollow rivetad foints are used?
5 What are the adyantages of wolded joint over riveted joints?
6 Why loof springs wre made in layers instead of a single plate?
7 Differentiate between shaft and axle.
8 Sloteh a flange coupling and mark its major dimensions.

850 Al k)
T (@) Astoslmembor s subjectod o 3 dimonsionalstress system and the resulting principal tress
are 120 Ninn? onsion, 80 Nimim? and 40 Niouen comprossion. 1 the proportional limit of the
material in simple tension ia 480 Niwmn? and ics Poisson vatio is 0.3; Determine factor of
safoty according to (a) maximum principal seress theory; (b) maximum principal strain
theory i) maxinnum shear stross theory.
or
(6) The resulting principal atresaes on & C 16 steel momber whon subjected 1 & - dimensionsl
stress system are 100 Nimm? n tension 60 Nimar? and 20 Nimm in compression. Determine
the factor of safety accordin to
(@) maximum principal scroas theory.
() Maximum shoor stross theory.
Aswume propartional atross lmit of the mterial in tension and Poisson's ratio.
TIL (8) Design  cotter joint to transmit an axial foreo of 120 kN. Material o be used is C 0. A fctor
of safoty of 2 may bo taken at ield point.
or

N
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Design and prepare working drawings of triple riveted butt joint suitable for longitudinal
neam and a double riveted lap oint for the circumforontial seam of Lancashire boiler of .6 m
diameter, Maximum working prossare i 100 Nican?, Working stresses are 90 Nimm? for plates
in tension, 70 Nimm? for rivets in hear, 120 N/ for rivets / plates in crushing. Indicato
haw you will mako joints soam tight aftr siveting.

A 65 mm diameter solid shaft is to be woldod to a flat plate by a fillet weld around the
circunnference of the shaft, Doterimine the size of the weld f the torquo on the ahaft is 3 KN-
m. The allowable shear stress i the weld is 70 Nim®.

or

Design  closo coiled holioal compression spring for a servics load ranging fiom 3000 N to
4000 N. Tho axial defloction ofthe spring for tho load range i 10mm. Take spring index s 6,
Perniaaiblo shour atross i 42 kNim? and G = 0.84.x 107 Nem?, Draw a fully dimensioned

A hollow shaf is used to tranamit 15 KW at 250 .-, The londing is such that the maximum
bending moment is 160 kN-om, maximum Torsional moment is 50 kN-cm und the axial
comprossive load is 20 kN, The shaf is supported on rigid bearings 150 cm apart and is
subjected to minorehoek oad. The maximum allowable treds = 2 kNjem?. Th inaile diameter
8075 timos the outside dinmeter. Calculato th diamter of the shaft,

or

A bushod pin type floxible conpling (lange coupling) i required o transmit 10 kW at 1440
p.an. of the shafl speed. Tho diametors of the shaft 1 he connected are 40 mim. Seloct suitable
dimensions of the coupling and cheek for the safoty. Shaft are made of C15 steel

(4% 15260 marks)
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SIXTH SEMESTER B.TECH. (ENGINEERING) DEGREE

EXAMINATION, JUNE 2008
ME 04603 - COMPUTER INTEGRATED MANUFACTURING
(2004 admissions)
Tima : Three Hours Maximum 1100 Marks

Ansar Quston .
Ansr (a0 ) par fom Question 110 Queion V-
L Asowesth g
g th fundamantle of Numoriea ot
3 Dirsntinta NG and NG,
(R —
4. Bplan Pot procosor.
BB s o
6. Wl not on vehic guidance
7, Dapibe Robot anstaay:
8/ Write the importance of sensors in rohos.
I ry—

1L (a) Explain open loop and closed loop aystems.

or
(b] Write foature of NC machine tools.
L () Explain contour programming.
or
(b) Wit ane Part programming example
IV, (8) Explain components of PLC.
or
() Describe part families.
V.. (a) Deseribe Robot control system,
or

(b) Explain the components of FMS.
(8% 15 = 60 marks)
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SIXTH SEMESTER B.IECH. (ENGINEERING) DEGREE
EXAMINATION, JUNE 2008

ME 04 604—FINITE ELEMENT METHODS
(2004 admissions)

Time ; Throe Hours Maxinun : 100 Marks

.

i,

@
®

©
@
©
®
)
h

®

0}

0}

Anser all questions,
Part A
What is meant by pro-processing and its mportance in FEM

Give major engineering application of FEM in threo major categories of boundary value
peoblems

Define bandwidth of global matrix.
What is ol co-ordinate systom *

Txplain the xmportance of convergence in FEM.

Last the general rules of mesh generation for inite olement. formulation
xplain linear clemneint and higher orden elements with sxamplo,

State the conditions to prove convergence mathematically with example figurs
#

=10 marks)
Part B

Descritie the three major categories of boundary value problems with oxample. List at loast
fice engineering application of FEM in it

or
Describe the boundary conditions of a body and the temporature offects of it also with
D-matrix for  plane stress and strain.

(15 marks)

Axial foad P = 800 % 107 N is appliod at 30°C 0 rod as shown in Figure (on page 9 The
tomperature i ruised ta T €

() Assoumble K and F maricos.

i) Detormine nodal displacement and element atross -

Turn over
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Fig. 1
Aluminium — Steol
5 % 10 Niai® B =226 % 109 Nim?
200 men Ay = 1500 mm?

B0 por'C gy 275 10 pere

or
{b) Consider the truss element na given below. The 2,y co-ondinates of the bwo nodes s indicated
in figure.
100 (18, 1.0, 2.4, 467 x 102 inch,
detormine
@) the vector ¢!

@ stress i loment
i) K matrix
Given K= 80 106 psi

260, 50)
Gz Fig. 2.

(20,200
() Briefly explain the Boundary condition for 2.1 heat transfor and describe the formation of
element conductance matris.
or
(8 What aro the factors to bo consiered for F.E, idealization ? Define triangula clomont with
figuro and obtain displacement in terma of nodal displucemont and strain in terma of
displacement.
(@) Obtain shape function for u 2. simaplox cloment,
o
(b) Describo weighte residue mtho. Write Derivation o Finiteclement equations using Galerkin
approach.
4 16 = 60 marke)
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SIXTH SEMESTER B.TECH. (ENGINEERING) DEGREE
EXAMINATION, JUNE 2008

ME 04 605—OPERATIONS RESEARCH
(2004 admissions)
Time : Theoe Hours Maximum | 100 Marks
Part A

Answer al qustions.
1. (s) ot o theconsistacy ofthe aystem of oquaions
x4 2y - i2utybdz=1ibuddy+Be=2
o fnd th slution.
(b) Prove that the closed half spaces Hy = (3/c, 2 2} and Hy = {sfe, <2} ave convex sets.
© Explin slac and surplas variables. What i the est of ptimality in the simple method 7
@®) What axo the limitatons of LPP  Hore o rsolvs dogenaracy in LPP
(®) Define the following -
@) Zero sum game ; (i) Two person zero sum game.

Whon do you saya game is stabl ?
T
() Find the Dominating row and Dominating colom in | > " and state the rule of
8 8
dominane.

(6) What i callod as quouing Theory ? Write & briof noto on waiting-line osts and measures of s
waitingline systen performance.
(1) Difforentiate Dynamic programme with linear progeamming and give any three applications
of dynamic programming.
(8% 5= 40 marks)

Part B,
2 (a) Test the consistency of the system of equations

w42yeas

{204 By 20 =51 e~ By 4 5

or

(4,0,12) nd X, 0, 1.2 ave linoaly dependont. Bxpross X, s
linear combination of X, and X,

Beay

Turn ovor
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(@) Solve the following LPP by graphical method :
Maximize 7= 3%, + ey
Subjoct o tho constrainte
PRE )
2+ % 5 2000
B 000wy x s 0
o
&) U the simplex mothar o solv the LPP
Minimizo %= -3, + 5, 3%,
Subjoct o constainta
B4ty 10
% Hit S e
25,26 + 35 < 0
im0

(8) A Railway station has only ono londing bay managed by & maximum of threo person cros.
Studies Indicate that average arsival rato of trains for unloading is 4 hour und average
service rate i traina/hour. Examine the appropriatenoss of the numberof crow in thesystom.
“The train waiting chargos re Rs. 20 por hour and the load crew costs Re. 6 por hour, It can bo
‘ansumed that the work capacity s proportional to the number of crews.

or

(6) In an election campaign, the strategic adopted by the ruling and opposition party along with
pay-offs (ruling party's % sharo in votes pollad) are given below
Ruling Party's Campuign one  Campaign two  Spend tw daya on
Steatogien day in oach city _days i lrge fowns _lnrge rural areas
Campaign are day in
ench city i 5 10 5
in large towns 0 70 56
‘Spend two days in large
rural sctors 2 s 55 o5

Asmume a vero sum game. Find optimum stratogios for both partios and oxpected pay-off o
ruling party.
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5. (8) Five men aro available to do five diffsront jobis, From past records, the time Gin hours) that
each man takes (0 do cach job is known and given in the folowing table -

Man

Find the assigament o mon 0 jobs that will minimise the total time taken.
o
(6) Use dynamic programme method o sslve maximize % = Y, ¥y Y, aubject to the constraints
Y 4Y Y, =6
¥ Yy ¥y 20
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SIXTH SEMESTER B.TECH. (ENGINEERING) DEGREE
EXAMINATION, JUNE 2008
3 I 04 a6 _DYNAMICS OF MACTHINERY
(2004 Admissions)
Time : Threo Hours Maximum ; 100 Marks
Anstwer all questions.
L. () State the Principle of Virtual work
() Explain two forco and three force members with simple sketshes
(€ Explain Swaying couple and Hamner Blow,
'Why balancing of rotating parts of the engine is nocessary.
@ Bxplain any one mothod of ibation analysis.
() Writo short notes on Vibration Tsolation.
(®) Define Bigenvalue and Eigenvector
(k) State the difforonces betwoen linear and non-linear vibrations.

pat

A1 (@) A gear train i composed to threo helical gears with shaft centers in line, The driver is a ight.
hand helical gear having a pitch radius of 50 mm, a teansverse prossure angle of 20, and o
helix angle of 0. An idler gear in the train hus the teoth cut oft hand and has a pitch radius
of 51 mm. The idlor transmita no power o its shaft. The driven gear i the train has the teoth
eut right hand and has a pitch radius of 62.5 mun. I the transmnittod foroe is 275 ke, find the
shaft forcen acting on each gear. Gravitational forcss can be neglected

or

(1) The figure shows a slder-crank mechanism with an oxternal force Fy applied to the piston.
for the given velocity, find all the reaction forces in the joints and the crank torque.

Fig 1.

195 1b, wy = 3.6 b 1, = 25 b,
Tog = 000369 in 0, Iy = 0.110 inb %, oy = 160, rad, ay =0, ay = 3090  radiet,

gy = 2640 [150° 1%, Ay = G130 18,87 T2, Aq = 6260 1180° i, Fy = 800 (180" I,

Turn over
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Ashalcarrios  rotating masss A, 1, Cand I i hisorder along it axis. The mass A may be
assumin (0 be concentrated at  raius of 18 i, B at 24 cm, €.t 12 cm, and D at 15 em. The
‘woights of B, C and 1) are 301kg, 50 kg and 40 kg rospeetively. The plantscontaining B and ¢
are 30 cm apart. The angular spacing of the planes containing € and D are 90 and 210°
respectively reltive to B mensurod in the same sense
Ithe shafh i masoes are & b in complote dynamic balance,
Find

1 The weight and angular position of mass A,

2 The positon of the planes A and D

o

Cranks and connecting rods of a four-cylindor-in line engine runniag at 1800 rpm are
 om and 24 m each respectively and the cylinders are space 15 cm apart, Ifth cylinders
are mumbered 1 to 4 in sequenco from ono end, the cranks appear at intervals of 90" in an
end view in the order 14 -2 - 3. Reciprocating masscorrosponding to cach cylidor weights
15 k.
Detormine

L Uniatunoed primary aod seconday furces if any and

2 Unbalanced primary and secondary couples with roforence to central plane of the

engine

Derive the differential oquations of dumped free ibration for Ovor damped, Critically damped
‘and Under damped system.

o

A gun barrel having mass 560 ki is desiged with the following data :
Taitial rocoil velocity 36 me
Rosoil distance on firing Lom

Caleulate
1 Spring constan,
2 Damping confficiont and
3 Time roquired for the barvel o return o & pasition 0.12 m from it initial position

An automobile woights 2000 kg and has a wheel bass of 3.0 m. Tes contee of graviy is located
L4 m behind the front wheel axis and has a rudius of gyration about its €. as 1.1 m. The
front mrings have n combined stiffess of 6000 kijem and the rear springs 6500 kglem. Find
the principal miode of vibration of the automabile and locate the nodl points for each mode.

or
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(1) Abar fixed atone end is pulled a¢ the other end with a orce P. The force is suddenly released.
Tnvestigate the vibration of the bar.

"oy

13
[
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SIXTH SEMESTER B.TECH. (ENGINEERING) DEGREE
EXAMINATION, JUNE 2008

ME 04 606—DYNAMICS OF MACHINERY
2004 Admisaions)

Time : Three Hours Maxtrum - 100 Marks

e g

(0)/State the Principle of Virtual work. 0"

0)/Bxplin two forco and three forco members with smple sketches.
(6 Explain Swaying couple and Hammer Blow. " a0
(@) Whs balancing of rotating parts of the ongine s necessary.
() Hplan any ons method of vibeation analyai

5/Wirite short notes n Vibration Tolation

(@ Define Eigenvaluo and Bigenvector

(h) State the differonces between linear and non-linear vibrations.

2 ey
oo B i S ST T E g
e
R B it SIS
A L T ST
e s e e
bt e e e ;

Yo/ or o
(6) e fguro shows a slidor-crank mochanism with an external force Fy, applied to the piston.
i the given velocity,find allthe reaction forces in the joints and the crank torque.

B 2, Rogyn = 1.2, Ry =5 i, wy =095 b, wy
2 = 000968 in T, Tg = 0,110 il %, g = 160 f v, g =0, iy =~ 3090 rade

A = 2640 150" 0%, Ay = 6190 1585 %, Agy = 6280 180" s, Fy =600 (150°

Turn over
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@) A shafi casries 4 otating maseen A, B, and i this ordr along it axis, The mase A may be
asumed oo conconteated ata radius of 18 ci, B at 24 cm, C af 12 e, and D at. 15m, The
D] mlghtanf T Cand D are 30, 0 e 40k rspectively. Theplanis containin B and O

{

B et T sl ki o e o sk s 59 s 10 4

rompecively rolative (o messured in the sama sanse. olal
Uit asme a i Gy b, o e
e —— &
B 1 The weight and angular position of mass A, i
(@ 2 "The position of the planes A and D,
At o

() Cranks and connecting rods of a four-cylinder.ii line onging running at 1800 rpm are
6 om and 24 cm euch respoctively and the oylinders are spaced 15 em apart. 1 the cylindorn
are pumbernd 1 to 4 in sequence from ane end, tho cranks appear at intervals of 90" in an
ond viewin the order 1.4 -2 -3, Rociprocating mass corsesponding to sach eylindor weights
15 ke
Detormine.

1 Unbalanced primary and secondary forces if any and

2 Unbalanced primary wnd sacondary couples with reference to central plan of (he' 8

engine.

IV (@) Derivethe differeatial equationsof damped free vibration for Over darmped, Criteall darmped
and Under damped systom.

or
) A gun barrel having mass 560 ke i designed with the following data
Initinlrecoil velosity = 36 mls
Recoil distance on firing = 16 m.
Caleulate
1 Spring constnt,

2 Dumping coofficient and
3 Time roquired for the burrel £ return o position .12 m from it nital position.

V- @) Anautomobile weights 2000 kg wad has  wheel buse of 3.0 m. Tt centre of gravity in Iocated

L4m bebind the front whel axis and has a radius of gyration about its C.G; as 1.1 m, The

front springs have n combined stiffness of 6000 kg/em and the rear eprings 6500 kefem, Find
the principal made of vibration of the nutomobilo and locate the nodal paints for each mode.

o
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() A bar fved at one end ia pulled atthe other end with n force P. The force i suddenly released.
Investigate the vibration of the bar.

(4% 15 = 60 marks)

:
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