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Time : 3 Hours Marks : 80

Instructions :
1. All Questions are Compulsory.

2. Each Sub-question carry 5 marks.

3. Each Sub-question should be answered between 75 to 100 words. Write every questions
answer on separate page.

4. Question paper of 80 Marks, it will be converted in to your programme structure marks.

1. Solve any four sub-questions.

a) State the general procedure in machine design. 5

b) Explain the types of Fit with Figures. 5

c) What are the ergonomic consideration in design. 5

d) State the theories of Failure and Explain any one theory. 5

e) Determine the smallest size of the punch that can made to punch 10mm thick mild
steel plate having ultimate shear stress as 0.3kN/mm2. The permissible crushing stress
to be hardened punch is 1.3kN/mm2. 5

2. Solve any four sub-questions.

a) Explain the different methods of reducing stress concentration with neat sketch. 5

b) Explain Soderberg and Goodman diagram. 5

c) List the advantages of coarse and fine threads. 5

d) What are the bolts of uniform strength and explain the methods of obtaining bolts of
Uniform strength. 5

e) A cylinder head of a steam engine is held in position by M20 bolts. The effective dia.
of the cylinder is 350mm and steam pressure is 0.75 N/mm2. If bolts are not initially
stressed, find the number of bolts required. Take working stress for the bolt material
as 20N/mm2. 5

3. Solve any four sub-questions.

a) A shaft 900mm long is supported between the bearings. A pulley of 300mm diameter
and 400N weight is keyed on it at a distance of 300mm from left bearing. The pulley
receives 5kW at 1000 rpm from another pulley vertically below it through the belt.
The angle of lap of belt on pulley is 180°. The coefficient of friction between belt and
pulley is 0.045. If the allowable shear stress is 65N/mm2. Find the shaft dianeting
taking the overload as 25% . 5
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b) Explain the Nipping of leaf spring with a neat sketch. 5

c) For a square key equally strong in shearing and crushing show the permissible crushing
stress is twice the shear stress. 5

d) Design the transmission shaft for torsional rigidity. 5

e) Design a helical compression spring for a max. load of 800N for a deflection of
25mm. The spring index is 5 and Wahl’s correction factor is 1.3. The max. Permissible
shear stress for the spring wire is 400mpa. and modulus of rigidity is 84kN/mm2. 5

4. Solve any four sub-questions.

a) Write down the design procedure of chain drive. 5

b) Write difference between flat belt drive and V belt drive. 5

c) What is the polygonal action in roller chain? How will you reduce it? 5

d) State advantages, disadvantages of V-belts. 5

e) A mass of 2500 kg is lowered at a velocity of 1.5 m/s from the drum as shown in fig.
The mass of the drum is 50kg and its radius of gyration can be taken as 0.7m on
applying brake the mass is brought to rest in a distance of 0.5m. Calculate 5

i) Energy absorbed by the brake.

ii) Torque capacity of the brake.
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V=1.5m/s 1.5m φ

2500kg
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