LONG ANSWER QUESTIONS: UNIT-II

l.

9.

a) Describe the Watt’s parallel mechanism for straight line motion and derive the
condition under which the straight line is traced.
b) Discuss about Scott Russul straight line mechanism.

a) Give a neat sketch of the straight line motion ‘Hart mechanism.’ Prove that it
produces an exact straight line motion. L . o
b) Sketch an intermittent motion mechanism and explain its practical applications

a) Two inclined shafts are connected by means of a universal joint. The speed of the
driving shaft is 1000 r.p.m. If the total fluctuation of speed of the driven shaft is

not to exceed 12.5% of this, what is the maximum possible inclination between the
two shafts? With this angle, what will be the maximum acceleration to which the
driven shaft is subjected and when this wil] occur?

b) What is the condition for correct steering? Sketch and show the two main types of
steering gears and discuss their relative advantages

a) Explain why two Hooke’s joints are used to transmit motion from the engine to the
differential of an automobile.

b) The angle between the axes of two shafts connected by Hooke’s joint is 18°,
Determine the angle turned through by the driving shaft when the velocity ratio is
maximum and unity. ;

A circle with EQ:as diameter has a point Q on it ciréumference. P is a point on EQ produced
such that if Q turns about E, EQ. EP is constant. Prove that P moves in a straight line
perpendicular to EQ!

Sketch a pantograph, explain its working and show that it can be used to reproduce
to an enlarged scale a given fi gure,

What is the difference between copied and generated straight line motions? Give
example for each of them.

a) Prove that the peaucellier mechanism generates a straight-line motion,
b) The track arm of a Davis steering gear is at a distance of 185 mm from the front main axle

pivots of the main axle is 1.2 m, determine the length of the chassis between the front and

the rear wheels. Also find the inclination of the track arms to the longitudinal axis of the
vehicle,

Design a Pantograph for an indicator to be used to obtain the indicator diagram of an
engine. The distance between the fixed point and the tracing point is 160 mm. The
indicator diagram should be four times. The gas pressure inside the cylinder of the engine.
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1.

12,

14.
15.
16.
17.

- a) Show that the pantograph ca

n produce paths exactly similar to the ones traced out by a
point on a link on an enlarged or a reduced scale. -

b) Two shafts are connected by a Hooke's joint. The driving shalt revolves uniformly at
500rpm. If the total permissible variation in speed of a driven shaftis not to c,‘.\'ccc(l s ()‘%. ol
the mean speed, find the greatest pcrmissiblc angle between the centerlines of the shafts.
Also determine the maximum and minimum speeds of the driven shaft.

a) Sketch and Describe the Scott-Russel and Robert’s straight-line motion mechanisms.
b) For an Ackermann steering gear, derive the expression for the angle of inclination of the
track arms to longitudinal axis of the vehicle.

a) Sketch and describe the peaucellier and Hart straight-line motion mechanisms

b) The driving shalt of Hooke’s joint runs at a uniform speed of 280 r.p.m and the angle _
between the shaft axes is 200. The driven shaft with attached masses has a mass of 60 kg at
a radius of gyration of 15 cm. If a steady torque of 200 N-m resists rotation of the driven
shaft, find the torque required at the driving shaft, when _ = 450; g=981 cm/see2. At what
value of _ will the total fluctuation of speed of the driven shaft be limited to 28 rpm.

. a) Sketch a pantograph, explain its working and show that it can be used to

reproduce to an enlarged scale a given figure?
b) Explain with neat sketch about Hart mechanism.

Explain Ackermans steering gear mechanism with ncat sketch.

How can we ensure that a Tchebicheff mechanism traces an approximate straight line.
What is a Scott-Russel mechanism? What is its limitations how it is modificd.

With reference to a Paucullier mechanism, Show that it can be used to trace a straight line.
Prove mathematically?

rove?

SHORT ANSWER QUESTIONS:

What are the limitations of Scott Russell mechanism?

What is a pantograph?

Explain about Davis Steering gear?

Differentiate between Davis and Ackermann steering gears.
What is a Hooke’s joint? What are its applications?

Derive the condition for correct steering.

Explain Scott Russul mechanism with necessary equation
Explain Hooke’s joint with necessary derivation.

What are the disadvantages of a Davis steering gear mechanism?
10. Draw the polar velocity diagram for Hooke's joint.

I1. What are the applications of a pantograph?

12. Explain about Grasshopper mechanism.

13. Explain about pantograph.
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