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Section-A (5 X 2 = 10 Marks)
1 State the assumptions made in deriving a bending formula. CO1
2 Distinguish clearly between direct stress and bending stress. CO2
3 Define clearly, giving example axle and Shaft. CO3
4 Sketch the cross-section of V-belt and label its important parts. CO4
5 How does the function of a brake differ from that of a clutch. CO5

Section B (4 X 5 = 20 Marks)

1

A steel shaft 35 mm in diameter and 1.2 m long held rigidly at one end has a 
hand wheel 500 mm in diameter keyed to the other end. The modulus of 
rigidity of steel is 80 GPa.
 1. What load applied to tangent to the rim of the wheel produce a torsional 
shear of 60 MPa? 
2. How many degrees will the wheel turn when this load is applied?

CO1

2 What are rolling contact bearings? Discuss their advantages over sliding 
contact bearings.

CO2

3

A 50 mm diameter solid shaft is welded to a flat plate by 10 mm fillet weld as
shown in Fig. 10.12. Find the maximum torque that the welded joint can 
sustain if the maximum shear stress intensity in the weld material is not to 
exceed 80 MPa.

CO3

4 What are the assumptions made in the design of the welded joint. CO4

5 Classify springs according to their shapes. Draw neat sketches indicating in 
each case whether stresses are induced by bending or by tension.

CO5

Section C (2 X 10 = 20 Marks)
10 A mild steel shaft transmits 20 kW at 200 r.p.m. It carries a central load of

900  N  and  is  simply  supported  between  the  bearings  2.5  metres  apart.
Determine the size of the shaft, if the allowable shear stress is 42 MPa and the
maximum tensile or compressive stress is not to exceed 56 MPa. What size of
the shaft will be required, if it is subjected to gradually applied loads?

OR

CO4
CO6
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Derive the relations for torsion and bending of shaft.

11

Find the efficiency of the following riveted joints: 1. Single riveted lap joint
of 6 mm plates with 20 mm diameter rivets having a pitch of 50 mm. 2.
Double riveted lap joint of 6 mm plates with 20 mm diameter rivets having a
pitch of 65 mm. Assume 
Permissible tensile stress in plate = 120 MPa 
Permissible shearing stress in rivets = 90 MPa 
Permissible crushing stress in rivets = 180 MPa

OR

Design a helical spring for a spring loaded safety valve (Ramsbottom safety
valve)  for  the  following  conditions  :  Diameter  of  valve  seat  =  65  mm ;
Operating pressure = 0.7 N/mm2; Maximum pressure when the valve blows
off freely = 0.75 N/mm2; Maximum lift of the valve when the pressure rises
from 0.7 to 0.75 N/mm2 = 3.5 mm ; Maximum allowable stress = 550 MPa ;
Modulus of rigidity = 84 kN/mm2; Spring index = 6. Draw a neat sketch of
the free spring showing the main dimensions.

CO5
CO6


