
 

 

 

 

 



 

 

 

 

 



 

 

 

 

 

PART A 



1. Factor of safety may by defined as the ratio of Yield stress to the working 
stress for a ductile material. For Brittle materials factor of safety is defined 
as the ratio of ultimate stress to the working stress.  

2. Sunk keys, Saddle keys, Tangent keys, Round keys and Splines.  
3. The following stresses are induced in the shafts: 

• Shear stress due to transmission of torque 
• Bending stress due to mountings such as gears, pulleys etc. on 

the shaft 
• Axial tensile or compressive stresses 
• Surface Stresses due to rubbing on bearing 

4.  The value of Bearing Characteristic Number (z;) corresponding to minimum 
coefficient of friction (µ) is known as Bearing Modulus. It is denoted by K. 

5. (i) The production cost of chains is relatively high 
(ii) The chain drive needs accurate mounting and careful maintenance 
(iii) The chain drive has velocity fluctuations especially when unduly 
stretched 

PART B 

1. When a bolt is designed to withstand shock load?ng the resilience of the bolt 
is considered in order to prevent its breaking at the threaded portion. In a 
normal bolt (fig. a) the effect of the impulsive load is stress concentration 
under the root of the threads. In other words, the stress in the threaded 
portion of the bolt will be higher than that in the shank. Hence a major 
portion of the energy will be absorbed by the threaded portion which may 
result in fracture. Bolts which prevent such stress concentration under shock 
loading and have a uniform stress throughout its length are called bolts of 
uniform strength. This can be achieved by:  

(i) Reducing the shank diameter to core diameter of the thread (fig. 
b), 

(ii) Drilling an axial hole through the head to the beginning of 
thread (fig. c). 
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3.  

 

 

 

 

 

 

 

 

 

 

 

 

 

4. (i) Trace Point:- The reference point on the follower used to generate the 
pitch curve. For knife edge follower, the knife edge represents the trace 
point and the cam profile is the same as the pitch curve. For roller follower, 
the center of the roller represents the trace point.  
(ii) Pressure Angle:- It is the angle between the direction of the follower 
motion and a normal to the pitch curve. This angle is very important in 
designing a cam profile. If the pressure angle is too large, a reciprocating 
follower will jam in its bearings.  
Pitch Point:- It is a point on the pitch curve having the maximum pressure 
angle. 

(iii)  Pitch Circle:-It is a circle drawn from the center of the cam 
through the pitch points. 

(iv) Pitch Curve:-It is the curve generated by the trace point as the 
follower moves relative to the cam. For a knife edge follower, 
the pitch curve and the cam profile are same whereas for a 
roller follower, they are separated by the radius of the roller. 



(v) Prime Circle:-It is the smallest circle that can be drawn from the 
centre of the cam and tangent to the pitch curve. For a knife 
edge and a flat face follower, the prime circle and the base  

circle are identical. For a roller follower, the prime circle is larger than 
the base circle by the radius of the roller. 

5.  

 

 

 

 

 

 

 

 

 

 

 

 

 

The function of a governor is to regulate the mean speed of an engine, when 
there are variations in the load. When the load on an engine increases, its speed 
decreases, therefore it becomes necessary to increase the supply of fuel to the 
engine and vice versa. 

 

 

 

 

 

 

 

 



 

 

 

 The porter governor consists of a sleeve which rotates along with the 
engine, a pivot, arms, balls, links, and a central mass.  he Porter governor is a 
modification of a Watt's governor, with central load attached to the sleeve as 
shown in figure. It is basically a conical pendulum with links attached to a sleeve 
with the cental mass. The load moves up and down the central spindle. This 
additional downward force increases the speed of revolution required to enable the 
balls to rise to any predetermined level.  

Either method of resolution of forces or instantaneous centre method is used 
to determine the relation between the height of the governer and the angular speed 
of the balls. 

 

 

 

 

 

 

 

 

 

 

 

 

 

6. Unlike other gear trains in an epicyclic gear train, the axes of the shafts, over 
which the gears are mounted, may move relative to a fixed axis. A simple 
epicyclic gear train is shown in figure. From the figure, a gear A and the arm 
C have a common axis at O 1 about which they can rotate. The gear B 
meshes with gear A and has its axis on the arm at 02, about which the gear B 
can rotate. If the arm is fixed, the gear train is a simple gear train and gear A 
can drive gear B or vice- versa, but if gear A is fixed and the arm is rotated 



about the axis of gear A (i.e. 01 ), then the gear B is forced to rotate upon 
and around gear A. Such a motion is called epicyclic and the gear trains 
arranged in such a manner that one or more of their members move upon 
and around another member are known as epicyclic gear trains. The 
epicyclic gear trains may be simple or compound  The epicyclic gear trains 
are useful for transmitting high velocity ratios with gears of moderate size in 
a comparatively lesser space. The epicyclic gear trains are used in the back 
gear of lathe, differential gears of the automobiles, hoists, pulley blocks, 
wrist watches etc. 

 
 

 
 
 



 
 

PART C 
III (a).    

 

 

 

 

 

 

 

 

 

 

 

 



III (b) 
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IV (b).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

V (a). 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

V (b).    

 

 

 

 

 

VI.a) 

 

 
 



 



 

 

 

 

 



VI (b) 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



VII A) 

 

 

 

 

 

 

 

 

 

 



VII b) 

 

 

 

 



VIII  a)

 

VIII(b) 

 



 

IX a) 

 

 

 



 

  

IX b) 
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