USN BAU401

Theory of Maé’.i;imes

Time: 3 hrs. Max. Marks:100
Note: 1. Answer any FIVE full questions, choosmg ONE full questton from each module.
2. M : Marks , L: Bloom’s level C Course outcomes.
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1 | a. | Define:

1) Kinematic chain
i1) Higher pair

iii) Lower pair £
iv) Degrees of freedom s
v) Kinematic link /.
vi) Inversions. ,« .
b. | Compare: Cam, 6 | L2 | CO1
i) Machine ahd mechanism R

i1) Kmematlc cham and structure.

f’*for the following linkages shown in| 8 | L3 | CO1

Slipping
»
Ao a4

Fig QL(c)(ii) .

T OR

2 | a Explain;ﬂ;ew éoncepts of relativeivelocity and relative’ acceleration with respect | 6 | L2 | CO2

to analysis of mechanisms;

b. | In.asslider crank mechanism, the crank OB = 30 mm and the connecting rod | 14 | L3 | CO2
BC =120 mm. Thc crank rotates at a confirm speed of 300 rpm clockwise.
For the crank p051t10n\ Jshown in Fig.Q2(b). Determine the :

1) Velocity of piston c and angular velocity of connecting rod BC
1) Acceleratxon of plston Cand angular acceleration of connecting rod BC.

Fig.Q2(b) ‘
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Module — 2

o

State and prove law of gearmg

L1

CO3

Explain the interference in gears. Mentlons the methods to aV01d the
interference.

L2

CO3

In a epicyclicgear train internal wheels A, nd compound wheels C and D
rotate independently about axis D. The: Wheels E and F rotate on a pinfixed to
arm G. The E gear mesh with gear Ay C. with gear B and F with gear D. All
gears have same pitch with teeth oniE, 18,E18,Cis28 and D i is 26. Sketch the
arrangement. Analyse and detexmf .the speed of gear B, if arm.G makes 160
rpm clock wise and wheel A makes 20 rpm counter clockw1se

L3

CO3

OR

Draw the profile of a cam operatmg a roller re01proeatmg follower with
following data : N

Minimum radius of éam= = 25 mm left = 30 mmy roller diameter = 15 mm. The
cam lifts the follower 120° with SHM followed by a dwell period of 30°. Then
the follower lowers down during 150° ofithe cam rotation with uniform
acceleration-and deceleration followed by a dwell period. If the cam rotates at

uniform speed of 150 rpm, calculate the maximum velocity Qand acceleration |

ofthe ﬂower during descent period.~

20

L4

co3

Explain equilibrium of two three forces member and two force member W1th
a torque.

L2

CO4

A slider crank mechamsm shown in F1g QS(b) The force apphed to the piston

FigiQ5(b)

12

L3

CO4

OR

Explain D’ Alemberts principle and its use.

L2

CO4

Explain briefly inertia forces on a four bar mechanism.

L2

CO4

L1

CO4

List and explain importantforce acting on the reciprocating parts of an engine.

Module — 4

Derive the equation.. for size of fly wheel or hoop stress developed in a
flywheel. y

10

L1

CO

Sketch and explam TMD (Turnmg Mament Diagram) for single cylinder
double acting steam engine and for 4 stroke IC ‘engine.

10

L2

CO4
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OR

Classify the governors and explain a porter govern‘c‘%"“‘r with a neat sketch.

L2

CO4

Explain effort, power and controlling force of a governor.

L2

CO4

In an engine governor of the porter type, the upper and lower arms
200 mm and 250 mm respectively and ptvoted on the axis of rotation,
mass of the central load is 15 kg, the miass of each ball is 2 kg and friction of
the sleeve together with the resistance, o the operating frictional force in the
gear is equal to a load of 25 N at the sleeve. If the limiting mclmations of the
upper arms to the vertical ares 3@9@and 40°. Determine the range of the
govemnor taking frictional load mta account.

L3

CO4

Module - 5

otal frictional torque of a flat collar bearing

Derive an expressmn for
considering uniform" preesure

L3

CO4

Explain the law of friction and list the types of" ﬁ%ﬁon

EN

L2

CO4

In a thrust bearing, the external and internal’ dlameter of the contact surfaces |

are 300 mm-and_ 200 mm respectlvely The total axial load is 160 KN and the
intensity of" ‘pressure is 250 KN/m?. The speed of the shaft is 500 rpm and
coefficient: of friction is 0.05. determine :

1) Number of collars required '
ii) Power lost due to friction. ¢

L3

CO4

10

Derive an expression for lengt of open belt drive..

L3

CO4

Two pulleys of diameter 0 .5*m and 0.2 m are connected by an open belt dnve

The pulleys are 1 meter apart. The speed of the: smaller pulley is 400-rpm. The

coefficient of friction"between belt and the’ 1afger pulley surface is 0.35 and

the maximum tersion’in the belt is 2 KN, Determine :

1) Coeﬁic1ent of'friction between tlie belt and the smaller pulley surface so
that shppmg is about to take pl;a.ce at both pulleys Af the same time

L3

CO4
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