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KINEMATICS OF MACHINES
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Before answering the question-paper candidates

should ensure that they have been supplied to correct

and complete question-paper. No complaint, in this

regard, will be entertained after the examination.

Note : Attempt any Five questions. All questions

carry equal marks.

1. (a) What are binary, ternary and quaternary

link ? 5

5. Draw the profile of the cam when the roller
follower moves with cycloidal motion during out
stroke and return stroke, as given below : 1. Out
stroke with maximum displacement of 31.4 mm
during 180º of cam rotation, 2. Return stroke for
the next 150º of cam rotation, 3.  Dwell for the
remaining 30º of cam rotation. The minimum
radius of the cam is 15 mm and the roller diameter
of the follower is 10 mm. The axis of the roller
follower is offset by 10 mm towards right from
the axis of cam shaft. 20

6. Synthesize a slider crank mechanism so that
the displacement of the slider is proportional
to the square of the crank rotation in the
internal 45º    135º. Use three precision
points with Chebyshev's spacing. 20

7. Describe the kinematics of robotics
manipulators. 20

8. (a) What is a differential gear of an
automobile ? How does it function ? 5

(b) Differentiate the following terms as
applied to cam with a neat sketch :
(i) Base circle and prime circle
(ii) Importance of pressure angle in cam

design
(iii) Pitch point and trace point. 15
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(b) Explain Grubler's criterion for

determining degree of freedom for

mechanism. Using Grubler's criterion for

plnae mechanism prove that the minimum

number of binary links in a constrained

mechanisms with simple hinges is four.

15

2. (a) What are centripetal and tangential

component of acceleration ? When do

they occur ? How are they determined ?

15

(b) The crank of a slider crank mechanism

150 mm and connecting rod is 600 mm

long. The crank rotates at a constant

speed of 300 rpm clockwise. Calculate

the angular velocity and angular

acceleration of the connecting rod, when

crank has turned 45º from the inner dead

centre position. 15

3. (a) What do you mean by undercutting of

gears ? 5

(b) A pinion of 32 involute teeth and 4 mm

module drives a rack. The pressure angle

is 20º. The addendum of both pinion and

rack is same. Determine the maximum

permissible value of the addendum to

avoid interference. Also, find the number

of pairs of teeth in contact. 15

4. An epicyclic gear consists of three gears A, B

and C as shown in figure. The gear A has 72

internal teeth and gear C has 32 external teeth.

The gear B meshes with both A and C and is

carried on an arm EF which rotates about the

centre of A at 18 rpm. If the gear A is fixed,

determine the speed of gears B and C. 20
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