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B.E./B.Tech. DEGREE EXAMINATIONS, NOVEMBER/DECEMBER 2009.
THIRD SEMESTER
MECHANICAL ENGINEERING
ME 35 — KINEMATICS OF MACHINERY
(REGULATIONS 2008)

Time : Three hours Maximum : 100 marks

Use of Additional Drawing Sheet is Prohibited.
Answer ALL questions.

PART A — (10 x 2 = 20 marks)
1.  What is Kinematic chain?
2. Write the Grubler’s criteria for plane mechanisms.
3. State Kennedy's Theorem.
4. Define Corioli’s component of acceleration.
5.  Mention thg different types of Cam and follower.

6. Define pressure angle with respect to Cam. Why maximum pressure angle is
not preferred?

7.  Define Contact ratio in gears.
8.  What do you understand by the term interference as applied to gears?
9. What do you mean by Self locking Screws?

10. What is Slip of belt?
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12.

(a)

(b)

(a)

PART B — (5 x 16 = 80 marks)

State Grashoff's law and explain the inversion of single Slider crank

chain with example. (16)
Or

Explain the following :

(1) Indexing mechanisms (4)

(i1) Reversing Mechanism (6)

(111) Straight line Mechanism. (6)

In the toggle mechanism as shown in fig, the slider D is constrained to
move on a horizontal path. The crank OA is rotating in the
counterclockwise direction at a speed of 180 r.p.m The dimensions of
various links are as follows:

OA = 180mm;CB = 240 mm; AB = 360 mm and BD = 540 mm.
For the given configuration find

(1)  Velocity of slider
(i)  Angular velocity of links AB, CB and BD

(iii) Velocities of rubbing on the pins of diameter 30mm at A and D. (16)

Or
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15.

(b)

(a)

(b)

(a)

()

(a)

PQRS is a four bar chain with the link PS fixed. The lengths of the links
are PQ = 62.5 mm; QR = 175 mm; RS = 112.5 mm and PS = 200mm. The
crank PQ rotates at 10 rad/s clockwise. Draw the velocity and
acceleration diagram when angle QPS = 60° and Q and R lie on the same

side of PS. Find the angular velocity and angular acceleration of links
QR and RS. (16)

A cam is to be designed for a knife edge follower with the following data
Cam lift = 40 mm during 90° of cam rotation with simple harmonic
motion Dwell for the next 30° During the next 60° of cam rotation, the
follower returns to its original position with simple harmonic motion.
Dwell during the remaining 180° Draw the profile of the cam when the
line of stroke is offset 20 mm from the axis of the cam shaft. The radius of
the base circle of the cam is 40mm. Determine the maximum velocity and
the acceleration of the follower during its ascent and descent, if the cam
rotates at 240 rpm. (16)

Or

Design a cam for operating the exhaust valve of an oil engine. It is
required to give uniform acceleration and retardation during opening and
closing of the valve each of which corresponds to 60° of cam rotation. The
valve must remain in the fully open position for 20° of cam rotation. The
lift of the valve is 37.5 mm and the least radius of the cam is 40 mm. the
follower is provided with a roller of radius 20 mm and its line of stroke
passes through the axis of the cam. (16)

With a neat sketch, Explain in detail the nomenclature of the gear.
(16)

Or

An epicyclic gear train consists of a sun wheel S, a stationary internal
gear E and three identical planet wheels P carried on a star shaped
planet carrier C. The size of different toothed wheels are such that the
planet carrier C rotates at 1/5th of the speed of the sun wheel S. The
minimum number of teeth on any wheel is 16.The driving torque on the
sun wheel is 100 N-m. Determine number of teeth on different wheels of
the train and the torque necessary to keep the internal gear stationary.

(16)

A shaft rotating at 200 r.p.m drives another shaft at 300 r.p.m and
transmits 6 KW through a belt. The belt is 100 mm wide and 10 mm
thick. The distance between the shafts is 4 m. the smaller pulley is 0.5m
in diameter. Calculate the stress in the belt if it is (i) an open belt drive
and (ii) a cross belt drive. Take u =0.3. (16)

Or

; (i)
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The wheel base of the car is 3 meters and its centre of gravity is
1.2 meters ahead the rear axle and 0.75 m above the ground level. The
coefficient of friction between the wheels and the road is 0.5. Determine
the maximum deceleration of the car when it moves on a level road. If the
braking force on all the wheels is the same and no wheel slip occurs. (16)





