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AUE101: Mechanics of machines
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Answer all the Questions:-
PART A (10x 1=10Marks)
1. The method of obtaining different mechanismdéixipg different links in a kinematic chain is

known as
a) Actuator b) Inversion of the mechanism
c) Kinematic Chain d) Compound mechanism

2. The instantaneous centre of rotation of a circdise rolling on a straight path is

a) At their point of contact b) At infinity
c) Atthe centre of gravity of the disc d) Atthe centre of the disc
3. The friction that exits when one surface slidesr another surface is known as
a) Rolling friction b) Sliding friction
c) Fluid friction d) Dynamic friction

4. The ratio between the velocities of the drived ¢he follower or driven is known as
a) Speed ratio b) Belt Ratio
c) Acceleration ratio d) Velocity Ratio

5. A differential gear in auto mobiles is used-te--

a) Assistin changing speed b) Provide jerk frez@ment of vehicle
c) Reduce speed d) Helpin turning
6. The size of the cam depends on
a) Base circle b) Prime circle
c) Pitch circle d) Pitch curve

7. Select a condition to have a complete balanceeo$éveral revolving masses in different planes
a) resultant force 0 b) resultant moment =0

c) resultant couplg O d) resultant force =0
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10.

11.

12.
13.
14.
15.
16.
17.
18.
19.
20.

21.

If the cylinder centre lines of the multi-cylexdengines are in the same plane and also in the

same side of the centre line of the crank shadt) the multi-cylinder engines are

a) Inline engines b) Radial engines

c) Centre engines d) Universal engines

The frequency of damped vibration is always -------------- the natural frequency
a) Equalto b) Lessthan

c) More than d) Double

The ratio of the maximum displacement of thedd vibration to the deflection due to the static
force is known as
a) Damping factor b) Damping coefficient

c) Magnification factor d) Logarithmic decrement

PART B (10x 2=20Marks)
What are the importances of finding accelenatb various points in a mechanism? Name two
methods for finding acceleration in a mechanism.
What is mean by gyroscope?
State the difference between the theory obumfpressure and theory of uniform wear.
List out the function of clutch.
Define the terms module and pressure angle.
Classify the various types of cam and follower.
Differentiate between static and dynamic bateqc
List out the effects of unbalancing of rotatingss in high speed engine.
Define swaying couple.
What do you mean by ‘Torsionally equivalentfsa

PART C (5x 14 =70 Marks)

a) () What is a kinematic pair? How it can dassified? Explain with suitable(7)
examples.

(i) What is meant by degree of freedom of a namidm? Explain the Grubler'q7)
criterion for plane mechanism to obtain the degrfeeeedom.
(OR)

b) In a crank and slotted lever quick return mtmechanism, the length of the
fixed link is 300mm and that of the driving crarkk 150mm. Determine the
maximum angle the slotted lever will make with thed link. Also determine
the ratio of the time of cutting and the returrokés. If the length of the slotted
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22.

23.

b)

b)

(i)

(ii)

lever is 700 mm, what would be the length of threlst, assuming that the line
of the stroke passes through the extreme posibbtise free end of the slotted

lever?

In a thrust bearing the external and imtleradii of the contact surfaces are
210mm and 160mm respectively. The total axial Izafl0 kN and co-efficient
of friction = 0.05. The shatft is rotating at 38p.m. Intensity of pressure is not
to exceed 350 kN/Mm calculate :

(i) Power lost in overcoming the friction
(i) Number of collars required for the thrust begr

(OR)

A 100 mm wide and 100 mm thick belt transnditkW between two parallel
shafts. The distance between the shaft center&ismland the diameter of the
smaller pulley is 440 mm. The driving and the dnighafts rotate at 60 rpm and
150 rpm respectively. Find the stress in the Ih¢hia two pulleys are connected
by : (i) an open belt, and (ii) a cross belt. Theféicient of friction is 0-22.

What do you mean by gear train? Mentloan different types of the gear train6)
Explain the term train value. How is it relatedvedocity ratio?
Determine the number of teeth and speechefdriver if the driver gear has 6@8)
teeth of 8mm module and rotates at 240 rpm. Thespur gears have a velocity
ratio of 1/4.Also calculate the pitch line veloesi

(OR)
A cam rotating clockwise with a uniform speedito give the roller follower of
20 mm diameter the following motion :
(a) Follower to move outwards through a distanc80fmm during 120° of cam
rotation.
(b) Follower to dwell for 60° of cam rotation.
(c) Follower- to return to its initial position dog 90° of cam rotation.
(d) Follower to dwell for the remaining 90° of cawotation.
The minimum radius of cam is 45 mm and the linestobke of the follower is
off set 15 mm from the axis of the cam and theldsgment of the follower is to
take place with simple harmonic motion on bothdhevard and return strokes.

Draw the cam profile.
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24,

25.

a)

b)

b)

(i)
(ii)

()

(ii)

(i)

(ii)

Explain field balancing of large rotors. 4)
A shaft carries three pulleys A, B and C.eTtlistance between A and B is 60Q0)
mm and that between B and C is 1200 mm. The puBeys and C weigh 25 N,

20 N and 30 N respectively. Each of these pulleas éccentricity equal to 25
mm. The angular position of out of balance masgepuileys B and C with
respect to that in pulley A are 90° and 210° respely. Determine balancing
masses to revolve each at radii 125 mm in two gldoeated mid way between
the pulleys.

(OR)

Examine whether a six cylinder Inline I.€ngine which is being used in busg§)
and trucks is balanced or not. If it is not balahagetermine the magnitude of
unbalance.

The arms of a Porter governor are each 25 cm lowigpavoted on the governor(8)
axis. The mass of each ball is 5 kg and mass dfaldnad on the sleeve is 30 kg.
The radius of rotation of the balls is 15 cm whée sleeve begins to rise and

reaches a value of 20 cm for the maximum speecerDte speed range.

Explain free vibrations and forced viwas with neat sketch. What do yo(6)
understand by damped vibrations?
A shaft 60mm diameter and 3m long is simplypported at the ends and carri¢8)
three vertical loads 1100N, 1600N and 800N at 1m,a2d 2.5m from the left
support. The young's modulus of elasticity for shadterial is 200 GN/f Find
the frequency of transverse vibration.

(OR)
A reciprocating IC engine is coupled to a démgal pump through a pair of
gears. The shaft from the flywheel of the engin¢h gear wheel has a 52mm
diameter and is 900mm long. The shaft from thegpirio the pump has 38 mm
diameter and is 300mm long. Pump speed is fourstithe engine speed.
Moments of inertia of fly wheel, gear wheel, piniand pump impeller are
1000kg-nf, 14 kg-nf, 5 kg-nf and 18 kg-rh respectively. Find the natural
frequency of the tensional Oscillations of the egstG =80GN/m
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