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B. Tech III Year I Semester Examinations, November/December - 2016
DYNAMICS OF MACHINERY
(Common to AME, ME, MCT, MSNT)

Ti;_ne: 3 hours Max. Marks: 75

Part A is compulsory which carries 25 marks. Answer all questions in Part A. Part B
consists of 5 Units. Angwer any one ful’ question from each unit. Each question Caties
10 marks and may have a, b, ¢ as sub questions.

Illustrate your answers with NEATsketches wherevérnecessary. A gl
PAKT - A
(25 Marks)
La). . Whatis the difference between applied and constrained forceg? Explain. s, [2]
Ay EnWith referétict to Naval Shipg: explain the" ®€ms: Bow, Stefi:(or) Aft, Staiboard,
' Port, Steering, Pitching, and Rolling. [3]
_c)  Define the following terms: Friction, Limiting force of friction, co-efficient of
friction and angle of friction. ' (2]
—d)  Though cone clutches provide high frictional torque, yet they have become obsolete
iy o= Why? e e o — ey 3]
€) L.What is the différence betwéen Sentrifugal goveimiors and ineftia‘governors? i {3
~f)  In a diesel generating set, is it possible to use only a flywheel or a governor? Give
your answer with justification. [3]

g)  Explain the term “partial balancing of primary force’. [2]
~1)  What do you understand by inside cylinder locomotives and outside cylinder
{7: 7 locomotivey?: . I L v O i3]

1) “~Whatis a torsionally equivalent-shaft? PO PR LR
~Jj)  Define the terms: Damping factor, Coefficient of damping, and Critical damping
Coefficient. ' 4 [3]
PART -B
ENCIY ;'IIF ;:II: ;:3 5:12: g:fﬁ giif: (5;0:=Mé}rks)

.Lotates at 6 times of the road wheels an! in the same sense. The M.L of rotating parts of
i~the engine 155635 N/mm?. Detemune the an,%glé of, heel neccs?a’rjf:_i,f the unit ig-speeding
“at 62.5 km/h round a curve of 30.4 m. [10]

A motor cycle along with the rider weighs 2 KN, the C.G. of the machine and rider
combined being 60 cm above the ground, with the machine in vertical position. The
M.L of each road wheel is 1030 N/mm", and the rolling diameter is 60 cm. The engine

OR
The connecting rod of a gas engine weighs 700 N, and has a radius of gyration of
400 mm about an axis through the C.G. The length of the rod between centers is 1 m

~and the C.G. i5.350 mm from the crank pin.center. If the crank.is 250 mm,long, and

irevolves atid ufjiform speed'sfi300 rpm, find"thg magnitude ind direction of theifnertia

force on the rod, and of the corresponding torque on the crankshaft when the inclination
of the crank to the IDC is 135°. [10]
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4@::: .:;:V\ 1ith a ncat, sl\clph Cb%tllbp txe principle (md W mkmg of an mtemd] e\pandmo shoe
£ L prake. Dérivethe expression ‘for the foree’ cxerted by thé cim (a) on the Tedding
shoe, (b) on the trailing shoe. [5+5]
OR
5. [n a belt transmission dynamometer showa in the Figure. the diameters of the driving

“and driven pulleys are 0.36 m and 0.80 m respectively. The power transmitted from
i-the dn\mg 1 t)c driven shaft 1,& 20 kW IhL speed of Lhe dn ing shalt is: 5()0 Fpm.
T 12 12manda =400 mm, délermine the we 1ght on the lever.” ' “[10]

//1\ Driven
pulley

T Sy T 1, 2-intermediate:

\“—/ pulleys

o)
{
<1
: Balancing
' mass a  a Stops
W= Mg)
6. In a turning moment diagram, the areas Lﬂ)oxe and below the mean torque line taken

~in order are-4400, 1150, 1300, -and 4350111m 1upcct1\ ely. »Lhe scales of the, Lumino
“moment didgrami are : Turding.ihoment © - itz 100 N — i {Crank anglé: i 1°.

Find the mass of the {lywheel required to ];ecp the speed between 297 and 303 rpmi, 1f
the radius of the gyration is 0.525m. 110]

OR

7. Prove that f ora Hdl tnell g()\ ernor:

:';jja) The total 11ﬂ sh= —(7-1 -

a

s . . 1 ’V () - L' —l
b) Stiffness of spring , s = L} ——
by, =
L

where ﬁnd /

e espentiy L,]L:' g

= Lengths of bell — crank lever of ball — arm and slecve — arm
: and S and S¢ "w-::bp}m;: fuw . g ma\lmum dnd mmnnum radiiFzand r;
"'n,speuwely. T ©T5+5)
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2If the bal am,mg mass  cdiipngf be muOdmcd'

~in the saffie; plane of rofagin  as

'“that of the  dist urbing niass, then two bularicing masses must be useil. In“such

situation, explain the cases of (a) the planes of the balancing masses on the same

side of the disturbing mass, and (1) the planes of the balancing masses on

different sides of the disturbing mass. [5+5]
OR

A two — CVIH’)dGI engine wuh cmnl\s at ]80 and the uhndcr@' QH the same Sld iof the

“crankshaft ‘cenier — line is hmmﬂ identical Jempmu ing rasseés, crank ]encr[hs and

10.

. ~weight of the shaft is 18.3944.N per meter lengt

1 l.u)

b)

LOHI’]C‘L[IHL’ md lengths for each cylind=r. If the crank of the first cylinder makes an
angle of 30" with 1.D. C., then to what extent the engine is balanced for:
a) Primary and sec ondary forces, and

_..b) Primary and secondary coup]es. o L _['5+5'J

Fmd the flt‘t Uk_nLV of Uan\\eme \qutmns oT A sh m wh]ch is &1mply suppm ted at the

ends and is of 40 mm in diameter. The length of the shaft is 5 m. The shaft carries three
point loads of masses 15 kg, 35 kgand 225 kg at 1 m, 2 m and 3.4 m Iespectlvcly from
the left support. The Young’s modulus for the material of the shafl is 200 GN/m~. The

- [10]

In a spnnﬁ — mass vibrating system, th ']dlllrd] fuqucnw ()f \1b] ation is 3.56 Hz.
When the amount of suspended mass is increased by 5 kg, the natural frequency is
reduced to 2.9 Hz. Determine the original unknown mass and the spring constant.

Explain how do you find the natural frequency of oscillation of a compound pendulum.
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