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PART - A
(Maximum marks: l0)

Marks
I Answer the following questions in one or two sentences. Each question carries

2 marks.

1. What is meant by constrained motion ?

2. Name two joumal bearings.

3. Name the 4 most commonly used keys.

4. State, what is offset follower.

5. Define the term circular pitch. (5x2=10)

PART - B

$4aximum marks: 30)

II Answer any five of the following questions. Each question carries 6 marks.

l. List 4 advantages of sliding contact bearings compared with rolling contact

beamings.

2. Write the equation of frictional torque ftasmitted by a single plate clutch and

state what each term represents.

3. List 4 purposes for which shaft couplings are used in machinery.

4. Write short notes on the followins :

(a) Pitch point

O) Pitch circle

(c) Prime circle with respect to design of cam.

5. Sketch the following types of Cam followers :

(a) Reciprocatingfollower

(b) Oscillatingfollower

(c) Groove type follower
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6. Sketch a compound gear train and explain the calculation of speed

7. Write short note on :

(a) Circular piteh

(b) Diametal pitch

(c) Module on engaging gears

(5x6:30)

PARI - C

(Maximum marks: 60)

(Answer one full question from each unit. Each fi.rll question canies 15 marks.)

UNII - 
I

m A shaft transmits 157kW at 200 rpm, If the shaft is 100 mm diameter, find

the twist of the shaft in a length of 5m. Take modulus of rigidity 8 , 104 MPa 15

On

Find the diameter of a solid steel shaft to tansmit 20 kW at 200 rpm. The
permissible shear stress may be taken as 45 MPa. If a hollow shaft is to be

used in the place of the soild shaft, find the inside and outside diameter when the

ratio of inside to outside diameter is 0.5.

UNrr - II

A muff coupling is required to connect two shafts tansmitting 35kW power at

360 rpm. The allowable shear and crushing stresses for the shaft are 47.5 MPa
and 95 MPa respectively. The material of Muff is grey cast iion with permissible
shear stress of 16 MPa. Assume the maximum torque is equal to mean torque and
the material of the shaft and key is made of same steel. Design the coupling.

On

(a) Derive the equation for the torque transmitted by a single plate clutch under
uniform pressure.

(b) The standard cross-section for a flat key which is fitted on a 50mm diameter
shaft is l6mm x 10mm. The key is transmitting 500 N-m torque from the shaft
to the hub. The shearing and crushing stresses.for the key material are 42lvlP:a
and 80MPa. Determine the length of the key.

UNrr'- III

Draw the profile of a Cam to give the following motion to a flat faced follower.
(a) Out stroke during 70o of Cam rotation. (b) Dwell for the next 30" of cam
rotation. (c) Retum stoke during next 70o of Cam rotation (d) Dwell for the
remaining 190" of Cam rotation. Stroke of the follower is 25mm. Minimum radius
of Cam is 60mm. The follower is to move with uniform velocity dwing out stoke
and retum stroke.

Marks

ratios.
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Marks
(a) Write the Rarking formula to find the buckling load on an engine corurecting

rod and also state what each term represents. Q 
6

(b) Design a cast iron piston for a single acting four-stoke engine for the following
specifications : cylinder bore l20mm, stroke 130mm, bmep 0.75 N/mm2
maximum gas pressure 6 N/mm2 and allowable tensile stress for piston is
40 N/mm2. Find the thickness of piston head based on strength . g

UNrr - IV
An electric motor at a speed o1' 1400 rpm drives a line shaft by means of a belt
having thickness of 8mm. The diameter of the pulley of the Motor shaft and the
line shaft are 340 mm and 600mm respectively. If the speed of line shaft is
775 rpm, find the slip percentage. 15

Oti

(a) Describe a reveted gear train with the help of a sketch.

O) The axes of two parallel shafts are approximately 0.8 meter apart. The motion
is tansmitted with the help of sprir gears having module l2mm. one shaft is
to rotate 3 times as fast as the other. Find the number of teeth on the gear
wheels and also the exact centre distance.

MA'DIN POLYTECHNIC COLLEGE


