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SIXTH SEMESTER B.TECH. (ENGINEERING) DEGREE EXAMINATION
DECEMBER 2008

ME 04 606—DYNAMICS OF MACHINERY

(2004 Admissions)
Time : Three Hours Maimum : 100 Marks
Ansuer all questions.
Missing data, if any may be suifably assumed
Clearly ménsion the assumptions made.
Draaw neat shetches.
Drauving conventions are to be stritly followed.
L. (@) Write a brief note on force analyais of Bevel and Worm gears
(5) With muitable example explain the “Matrix method
() Derive an expression for energy stored in a fiywhoel
(@) Discuss briefly the offect of partial balaneing of Roeiprocating parts o two locomotives

{e) Explnin the “Raylegi's method for dearmining natoral fequeny of free longiudinal
vibrations.

() A torsion pendlum s to hiave a natural frequency of 5 Hz, What length of steel wire of
lametor 3 mm Shonld he used for this pendulum, The nertia of the mass fixed ot the free end
10,0098 kg . Take G = 0,85 % 1011 N

(8) Explain with sketch, the working of vibroimeter,

(h) A vibrator measuring device is used to find tho displacement, velocity and aceeleration of &
‘machine running at 120 ¥ p.m. T the natural frequency of the instrument js 5 Hz and it
Fhows an amplitude of 0.04 i, what. are the thres readings ? Assume no damping.

(8 %5 = 40 marks)

I, (@) Determine the valus of T, shown in Fig. 1 Tho value of T, = 5600 N-cm and P-= 1000 N. The.
various dimensions of thé link are givon in the figure,

CE=llem , BDs 30cm
BC=(Tem ) BA« Igem
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) Determine the force T, required for dynamic aquiibrium, at & constant velociy of
N e, forthe mochnsin how i Fif. 2. Link 3 weighs 10N an ita mament of nertia
ittt s 1y 5.4 « 10-4 Ninek Assurme o fition and lnkage, in & horizontal
lane, T lders are of nogligble mass. Various dimensions of the link are OA = 20 em,
AB - 25.m, AG = 125 em.

OA= 30cm,
AB .~ 25em,
AG s 128em

Fig.2

(15 marks)
L (a) The reciprocating masses of firstthre cylinders ofa four cylinder engine are 4.1,6. and 7.4
tones respectively. The center lines of throe cylinders are 5.2 m, 3.2 m and 1.2 m from the
Tourth cylinder. If the cranks for ll elinders are equal, determine the reciprocating mass of
th cylinder and angular position of crank, such that the system s completely balanced for
primary force and couple. 1f the crank radius is 80 cm, length of cannecting rod 8.8 m and
pocd of the engine 75 r:pm, , find the maximum unbalanced secondary force and crank

anglo at which it occurs.

or

(b) A racing car of mass 2600 kg hus a wheel base of 2m and track width of 105 cm. The center of
vty ton mid-sway between the front and the rear uxlos and is 04 m above the ground. The

ongine rotating parts are equivalent of  ywheel of moment of inertia of 50 g rotating

at 6000 rpm. in clockwise direction when viewed from the front. If the car speeding ot
50 kanr rounds a curve of 15 m radivs, determine the reaction between the whecls and the
ground. Consider the gyroscopic offct of tho flywheel, the dead weight of the car and the
Contrifugal effects, Negiect the effot due t rotating wheels.

(16 marks)
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IV. (@) A vibrating body of mass 150 k supported on spring of total stiffaess 1050 kNim has o
rotating unbalance force of 625 N at & speed of 6000 r.p.m. If the damping factors is 03,
detormine,

(i) The amplitude eaused by the unbalance and its phase angle.
(i) The teansinissiblity.
(i) The actual force transmitted and its phase angle
(9 marks)

(1) A 3 mass s suspended in @ box by a spring showing in Fig. 3. The box is put on a platorm
having vibration y = 0.8 sin 6¢ em. Delarmine the absolute amplitude of the mass. Given

K = 6000 Nfm.
L7
Fig.s
©marks)
or
(©) A thre rotarsystem shown in Fi, 4 has the olowing physical constants -—
7y = 50 kgemsec?

;= 100 kg-emesoc?
Ty = 70 kg em-sec

Ky, = 2210 kgemirad, Kiy = 0,810 kg-emirad . Find the natural frequency of the
system and corresponding mode shapes.

)

T
I3

Ky Riigi ™

(15 marks)
Fig 4
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V. (a) Determine the natural frequency of oscillation of the double pendulum a3 shown in Fig. 5.
Find i value when My = My = 5ikg, & =1, = 25 e

Fig. 5

(b) A tseo degrees of freedom vibrating system is shown in Fig 6. Determine -
) The two natural frequencies of vibeations,
(i) Ratio of amplitudes of motion of M, and M, for the two modes of vibration.
i) Modal vector and modal shapes

(1) Locate the nodes for each mods of vibration. Given S, = 2 kg, My = 1 kg, K, = 40 Nim
and K, =20 Nfn.

(15 marks)
4% 15 = 60 marks]
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SIXTH SEMESTER B.TECH. (BNGINEERING) DEGREE
EXAMINATION, DECEMBER 2008

ME 04 60110 ENGINES AND GAS TURBINES

(2004 Admissions)

Time ; Three Hours Maximum : 100 Marks
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Answer all questions.
Assume any missing data suitably.

Explan briely crankease seavenging;
Expla

idoal and actual cyelen for 1C engine.
‘Write short notes on eooling system of an 1C engine.

Explain the battery ignition systom with a neat sketch,

List out tha various factors which affect combustion in 1C engine.

‘What i Pre-ignition ? Bxplain ta effect.

‘Write short notes on the performance of a gas turbine.

Explain gas busbine design and the limiting factors nasociated with,

(8 %5 = 40 marks)

In i sandar Ottoeyee,th comprassion rati a7 and the compression bgins i 1 bax
and 318 K. The hoat added is 2510 kJlkg. P : () Moximum temperature and pros
eyl (i) Workedone per kg of v i) Cyeles fTceney; and iv) Moan offctive pressure
For i, , = 0713 kel and T = 0.287 kikgk).

we of

(15 marks)
or

For an angine working o tho e Dusl e, tho comprossion ratio i 10 and tho maimum
pressure i lmited tn 70 bar. 1 the heat supplid is 1650 kg, ind the pressure and
tomperataros at the vrious slient ointnofthe eyl and the cycl efciency. The presnire
and temperature ofaira the commencementofomprstion are 1 bar and 100 repectively.
Assumo C, = 1008 kg K and C, = 0717 kg K fo air.

(15 marks)

) Explain with a neat sketch the principle of exhaust turbo charging of a single
eylinder engine.

(B marks)
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(i) Whatis meant by supercharging ? And

out the limitations of supercharging in an 1C

engine.
(7 marks)
or
(b) (3 Explain the construction and operation of & free piston engine with a neat sketch.
(6 marks)
(i) What are the different types of coaling systems sed in modern sutombile ? Explain with
noat sktch.
(9 marks)
IV. () Explain the following types of cambustion chamber with noat sketeh : —
(8) Diroot combustion chamber.
(5) Turbuleat chamber.
(6) Pro-combustion chamber.
(d) Energy cell.
(15 marks)
or
(b) (&) Distingulsh clearly between ‘Octane Number’ and Cotane Numbor', What s their
significance in rating of fusl 7
(6 marks)
(i) What is Detonation ? Explain the prooess of detonstion. (5 marks)
(i) Explain the different factors affoeting detonation. (4 marks)

V. (a) Explain the working principle of  simple gas turbine cyelo with intercooled cycle, with the
schematic diagram and derive the expression fr specific work output and maximum effciency.
Draw also the p-V and T-s dingrams of the eycle

(15 marks)
or

(b) With neat skotehes explain the working of cased cycle arrangementa and discuss the advantages
‘and disadvantages of closed cyelo eystem over open eyclo system.

(15 marks)

(4% 16 = 60 marks)
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SIXTH SEMESTER B.TECH. (ENGINEERING) DEGREE
EXAMINATION, DECEMBER 2008

ME 2K 606 AAUCK/EC/ERAC/EM—OPTIMIZATION TECHNIQUES

Time  Three Hours Maximum ¢ 100 Marks

1. Answer all the questions

() Defino slack variable in simplex method

(6) What s the wse of duality in linear programming

() What is meant by defenancy in traneportation problern ?

(@) Give the applieations of assignment problem.

(© Define nonlinear programming.

() What i the concept of ssparable programming ?

() What i recursive funceion in dynamic programming ?

() Explain saddle point in game theory

(8% 5= 40 marks)
1L A Solve the following LPP by simplex method
Maximize 7= 6, + B,

‘Subject to the constraints

5+ 105, < 60
Ay < 40

(15 marks)
or

B Solve the fallowing LPP by twa-phase method

Mximise = 125, + 18, + 155,
Subject o the conatraints
fr b By b G s 64
B+ 6n, 4 126, 296

(16 marks)
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T A Solvo the transportation problom for which the cost, origin availabiliies and destimation
requirements are given below.

Dije, Btw O b Dy, 31057/ Deevay
o [TTa[ i Jals[2]ao

op [3 sl el1]afa]lm
o (42| sfole[z]m
o, Al s < 6] =
b o w0 8 10 50 2
(15 marks)
or
B Assign the fallowing five obs to five machines to minimize tho total expected profit
Job
)
1 [s o]
2[2]alelals
Machine 8 [ 8 |12]5[14]6
a[elulalnls
s [ae[s]i]s

(15 marks)

IV. A Solve the following non-linear progsamming problem using Lagrangian method i—

Maimize = 4, - 0025 +3,- 00233
Subec o the conatrains
542
«jandiy

(16 marks)
or
B Solve the fullowing non-linear programing problem using KuhnTucker conditions :—

Maximum 7% = 8, + 105, - 5 - x}
Subject o the constrainte

86254 6

5z 0

(15 marks)
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A A vessel i 0 be londed with states of 3 items. Each unit of item ¥ has o weight w; and value
1, The maximum cargo weight the vesselcan take ia 3 and the details of the three s are as
follows

Develop the recursive equation for the above case and find the most valuable eargo load

withaut exceeding the maximum eargo weight by using dynamic programming.
(15 marke)
or
B Consider the 4 x d game played by players A and B are solvo it optimally
Playor B
12 '

PayrA 2 2 -1 1 12

(15 marks)
14% 15.=60 marks]





