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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 Five questions in all, selecting at

least one question from each Part. All

questions carry equal marks.

Part III

5. (a) Derive an expression for the velocity of

sliding between a pair of involute teeth.

State the advantages of involute profile

as a gear tooth profile. 7

(b) A 20º involute pinion with 20 teeth drives

a gear having 60 teeth. Module is 8 mm

and addendum of each gear 10 mm.

(i) State whether interference occurs or

not.

(ii) Find the length of path of approach

and arc of approach if pinion is the

driver. 8

6. In an epicyclic gear train, the internal wheels

A and B and the compound wheels C and D

rotate independently about axis O. The wheels

E and F rotate on pins fixed to the arm G. E

gears with A and C and F gears with B and D.

All wheels have the same module and the

numbers of teeth are : 15

TC = 28, TD = 26, TE = TF = 18
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Part I

1. (a) What do you mean by the term degree of

freedom ? For a planar mechanism, derive

the expression for Gruebler’s criterion. 5

(b) In a quick return motion of the crank

and slotted lever type, the ratio of

maximum velocities is 5/3. If the length

of stroke is 20 cm, find : 10

(i) The length of the slotted lever

(ii) Quick return ratio

(iii) The maximum cutting velocity per

second if the crank rotates at 25

r.p.m.

2. Synthesize a slider crank mechanism so that

the displacement of the slider is proportional

to the square of the crank rotation in the

interval 45º <  < 135º. Use three precision

points with Chebyshev’s spacing. 15

Part II

3. (a) Explain different methods to locate

instantaneous centre in a mechanism. 5

(b)  In a pin jointed four bar mechanism

ABCD, AD is fixed and is 600 mm long.

The crank AB is 300 mm long and rotates

uniformly at 100 r.p.m. clockwise. While

the link CD and BC is equal to 360 mm.

The angle BAD is equal to 60º. Locate

all the instantaneous centres and find the

angular velocity of the link BC with

instantaneous centre method. 10

4. (a) What do you mean by Coriolis component

of acceleration ? When it will exist ? 5

(b) The crank of a slider crank mechanism

rotates at a constant speed of 210 r.p.m.

in clockwise direction. The crank is 0.5 m

and connecting rod is 2 m long.

Determine : acceleration of the piston, at

a crank angle of 30º from inner dead

centre position.

10
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(a) Sketch the arrangement.

(b) Find the number of teeth on A and B.

(c) If the arm G makes 100 rpm clockwise

and A is fixed, find the speed of B.

(d) If the arm G makes 100 rpm clockwise

and wheel A makes 10 rpm counter

clockwise, find the speed of wheel B.

15

Part IV

7. Design a cam for operating the exhaust valve

of an oil engine. It is required to give S.H.M.

during opening and closing of the valve each

of which corresponds to 60º of cam rotation.

The valve must remain in the fully open

position for 20º of cam rotation.

The lift of the valve is 36 mm and the least

radius of cam is 50 mm. The follower is

provided with a roller of 40 mm diameter and

its line of stroke passes through the axis of

the cam. Find maximum velocity and

acceleration of the follower during opening

and closing periods for a cam shaft speed of

240 rpm. 15

8. (a) A shaft running at 100 rpm is to drive

another shaft at 240 rpm and transmit 11

kW. The distance between the shafts is

2.5 metres and the smaller pulley is the

60 cm diameter. The flat belt employed

is 114 mm wide and 12 mm thick and

the coefficient of friction between belt

and pulley is 0.25. Calculate the stress in

the belt if it is an open belt drive. 7

(b) A thrust shaft of a ship has 6 collars of

600 mm external diameter and 300 mm

internal diameter. The total thrust from

the propeller is 100 kN. If the coefficient

of friction is 0.12 and the speed of the

engine is 90 rev/min, find the power

absorbed in friction is 0.12 and the speed

of the engine is 90 rev/min, find the

power absorbed in friction at the thrust

block, assuming :

(i) Uniform pressure

(ii) Uniform wear. 8
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