
 

Download Our Official Android App – REJINPAUL NETWORK from 
https://play.google.com/store/apps/details?id=com.rejinpaul.rejinpaulnetwork 
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Rejinpaul.com Unique Important Questions – 3rd Semester BE/BTECH 

AT6302 MECHANICS OF MACHINES 
UNIT 1 

1. The crank and connecting rod of a steam engine are 0.5 m and 2 m long respectively. The crank makes 180 
rpm in the clockwise direction. When it has turned 45° from the inner dead centre position. Determine (i) 
velocity of piston, (ii) angular velocity of connecting rod (iii) position and linear velocity of any point on the 
connecting rod which has the least velocity relative to crank shaft 

2. A cam rotating clockwise at a uniform speed of 200 rpm is required to move a roller follower with a uniform 
and equal acceleration and retardation on both the outward and return strokes. The angle of ascent the 
angle of dwell (between ascent and descent) and the angle of descent is 120°, 60°, and 90° respectively. The 
follower dwells for the rest of cam rotation. The least radius of the cam is 50 mm, the lift of the follower is 25 
mm and the diameter of the roller is 10 mm. Draw the cam profile and find the maximum velocity and 
acceleration of the follower during the outstroke. 

3. Design a cam for operating the exhaust valve of an oil engine. It is required to give equal uniform 
acceleration and retardation during opening and closing of the valve each of which corresponds to 60° of cam 
rotation. The valve must remain in the fully open position for 20° of cam rotation. The lift of the valve is 37.5 
mm and the least radius of the cam is 40 mm. The follower is provided with a roller of radius 20 mm and its 
line of stroke passes through the axis of the cam 

4. Draw the profile of cam which raises a valve with SHM through 3cm in 1/3 revolution keep it fully raised 
through 1/12 revolution and it is closed in next 1/3 revolution with SHM. The valve remains closed during the 
rest of the revolution. The diameter of the roller is 1cm and the minimum radius of the cam is 2cm, the axis 
of the valve rod is offset by 1cm from the axis of cam shaft 

5. In a pin jointed 4 bar mechanism ABCD, the lengths of various links are AB = 25 mm; BC = 87.5 mm; CD = 50 
mm and AD = 80 mm. The link AD is fixed and the angle of BAD = 135°. If the velocity of B is 1.8 m/s in the 
clockwise direction. Find the velocity and acceleration of the midpoint of BC, angular velocity and angular 
acceleration of link CB and CD. 

6. In a four bar chain ABCD, link AD is fixed and is 600 mm apart and the crank AB rotates at 1 rad/sec and an 
acceleration of 30 rad/sec2 both clockwise direction. Lengths of the links are AB = 300 mm, BC = CD = 360 
mm. When angle BAD = 60 deg. And both B and C lie on the same side of AD, Find angular velocities and 
angular acceleration of BC and CD and velocity and acceleration of joint C 

7. Sketch and explain various inversions of single slider crank chain and double slider crank chain 
Unit II 

1. Two mating gears have 20 and 40 involute teeth of module 10 mm and 20° pressure angle. The addendum on 
each wheel is to be made of such a length that the line of contact on each side of the pitch point has half the 
maximum possible length. Determine the addendum height for each gear wheel, length of the path of 
contact, arc of contact and contact ratio 

2. Two involute gears of 20° pressure angle are in mesh. The number of teeth on pinion is 20 and the gear ratio 
is 2. If the pitch expressed in module is 5 mm, and the pitch line speed is 1.2 m/s, determine the angle turned 
through by pinion, when one pair of teeth is in mesh. Also calculate the maximum velocity of sliding. Take 
addendum as one module 

3. The pressure angle of two gears in mesh is 14.5° and has a module of 12 mm. The number of teeth on pinion 
are 24 and on gear 60. The addendum of pinion and gear is same and equal to on module. Determine (i) The 
number of pairs of teeth in contact, (ii) The angle of action of pinion and gear and (iii) The ratio of sliding to 
rolling Velocity at the beginning of contact, at pitch point and at the end of contact. 

4. In a epicyclic gear train an arm carries two gears A and B having 40 and 60 teeth. If arm rotates at 200 rpm in 
clockwise direction about the centre of gear A which is fixed makes 300 rpm in the anticlockwise direction, 
what will be the speed of gear B 

5. State and prove law of gearing. A sun wheel of 28 teeth is in mesh with a planet of 18 teeth and both are 
held in arm. The planet wheel is in contact with an internal wheel of 64 teeth which is coaxial with the sun 
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wheel. Sketch the arrangement of the gears and compute the angular velocity ratio between arm and the 
internal wheel if sun wheel is fixed. 

Unit III 
1. A multiplate clutch has three pairs of contact surfaces. The outer and inner radii of the contact surfaces are 

100mm and 50mm respectively. The axial spring force is limited to 1kN. Assuming uniform wear, find the 
power transmitted at 1500 rpm. Take µ= 0.35 

2. (i) A V-belt drive consists of three V belts in parallel on grooved pulleys of the same size. The angle of groove 
is 30 degree and the co-efficient of friction is 0.12. The cross sectional area of each belt is 750 mm^2 and the 
permissible safe stress in the material is 7 MPa. Calculate the power that can be transmitted between two 
pulleys 400 mm in diameter rotating at 960 rpm. (ii). Derive the condition for maximum power transmission 
in the belt drives  

3. A shaft rotating at 200 rpm drives another shaft at 300 rpm and transmits 6kw through a belt. The belt is 
100mm wide and 10mm thick. The distance between the shafts is 4m. The smaller pulley is 0.5m in diameter. 
Calculate the stress in the belt, if it is i. an open belt drive ii. Cross belt drive. 

4. An open belt drive is used ti connect 2 parallel shafts 4m apart. The diameter of bigger pulley is 1.5m and 
that of the smaller pulley is 0.5m. The mass if the belt is 1kg/m length. The max. tension is not to exceed 
1500N. The coeff of friction is 0.25The larger pulley which is the driver runs at 250 rpm. Due to slip the speed 
of the driven pulley is 726 rpm. Calculate the power transmitted, power lost in friction and efficiency of drive 

5. Outside diameter of a square threaded spindle of a screw jack is 44 mm. The screw pitch is 12 mm. If the 
coefficient of friction between the screw and the nut is 0.15, friction between the nut and the collar is 0.08, 
determine (i) force to be applied at the screw to raise a load of 3 Kn. (ii) Efficiency of the screw jack.(iii) Force 
to be applied at the pitch radius to lower the same load of 3kN and (iv) Efficiency while lowering the load 

6. A pulley is driven by flat belt, the angle of lap being 160°. The belt is 14 cm wide by 10 cm thick and weighs 
1.5 gm/cm3 . If the coefficient of friction is 0.3 and the maximum stresses in the belt is not exceed 2.5MPa, 
Find the greatest HP, which the belt can transmit and the corresponding speed of the belt. 

Unit IV 
1. For reciprocating engine, derive the expression for (i)Velocity and acceleration of the piston (ii)Angular 

velocity and angular acceleration of the connecting rod 
2. The length and connecting rod of a horizontal reciprocating engine are 200mm and 1meter respectively. The 

crank is rotating at 400rpm.When the crank has turned 30 ̊ from the inner dead center, the difference of 
pressure between cover end and piston rod is 0.4 N/mm2. If the mass of the reciprocating parts is 100Kg and 
a cylinder bore is 0.4meters.Calculate (i) Inertia force (ii) Force on piston (iii) Piston effort (iv) Thrust on the 
side of the cylinder walls in the connecting rod (vi) Crank effort. (v) Thrust 

3. The turning moment diagram for a petrol engine is drawn to a scale of 1mm to 6N- 9-9m and the horizontal 
scale of 1mm to 1 ̊.The turning moment repeat itself after every half revolution of the engine. The area above 
and below the mean torque line are 305, 710, 50,350,980and 275mm2. The mass of rotating parts is 40kg at a 
radius of gyration of 140mm.Clculate the coefficient of fluctuation of speed if the mean speed is 1500rpm. 

4. The torque delivered by a two stroke engine is represented by T= (1000+300sin2θ-500cos2θ) N-m where θ is 
the angle turned by the crank from the IDC. The engine speed is 250rpm.The mass of the flywheel is 400kg 
and radius of gyration 400mm. Determine , (i)the power developed (ii)the total percentage fluctuation of 
speed (iii)the angular acceleration of flywheel when the crank has rotated through an angle of 60  ̊from the 
IDC. (iv) the maximum angular acceleration and retardation of the flywheel 

5. The crank pin circle radius of a horizontal engine is 300 mm. The mass of the reciprocating parts is 250 kg. 
When the crank has travelled 60° from IDC the difference between the driving and the back pressures is 0.35 
N/mm2 . The connecting rod length between centers is 1.2 m and the cylinder bore is 0.5 m. If the engine 
runs at 250 rpm and if the effect of piston rod diameter is neglected, calculate (i) pressure on slide bars, (ii) 
thrust in the connecting rod, (iii) tangential force on the crank pin, (iv) turning moment on the crank shaft 

6. An internal combustion engine runs at 1500 rpm. The length of connecting rod is 48 cm and crank radius is 12 
cm. Determine at 30% of the outstroke (i) the angular position of the crank, (ii) the angular velocity of the 
connecting rod, (iii) the linear acceleration of the piston, (iv) the angular acceleration of the connecting rod 
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7. An internal combustion engine runs at 1500 rpm. The length of connecting rod is 48 cm and crank radius is 12 
cm. Determine at 30% of the outstroke (i) the angular position of the crank, (ii) the angular velocity of the 
connecting rod, (iii) the linear acceleration of the piston, (iv) the angular acceleration of the connecting rod 

Unit V 
1. A,B, C and D are four masses carried by a rotating shaft at radii 100 mm, 125 mm, 200 mm and 150 mm 

respectively. The planes in which the masses revolve are spaced 600mm apart and the masses of B, C and D 
are 10kg,5kg and 4kgrespectively.Find the required mass A and relative angular setting of the four masses so 
that the shaft be in complete balance 

2. A twin cylinder uncoupled locomotive has its cylinders 60cm apart and balanced masses are 60 deg apart the 
planes being symmetrically placed about the centre line. For each cylinder the revolving masses are 300kg at 
crank pin radius of 32cm and reciprocating parts are 285kg. All the revolving and 2/3rd of reciprocating parts 
are balanced. The driving wheels are 1.8m dia. When the engine runs at 60kmph. Find the swaying couple, 
variation in tractive effort and hammer blow and the distance centre line of wheels is 1.5m 

3. A shaft carries five masses A,B,C,D and E which revolve at the same radius in planes which are equidistant 
from one another, The magnitude of the masses in planes A,C and D are 5 kg, 40 kg and 80 kg respectively. 
The magnitude of the masses in planes which are equidistant from one another. The angle between A and C 
is 900 and between C and D is 1650. Determine the magnitude of the masses in planes B and E and their 
positions to put the shaft in completing rotating balance 

4. Four masses m1, m2, m3, and m4 are 200 kg, 300 kg, 240 kg and 260 kg, respectively. The corresponding radii 
of rotation are 0.2 m, 0.15 m, 0.25 m and 0.3 m, respectively and the angle between successive masses are 
45°, 75°, and 135°. Find the position and magnitude of the balance mass required if its radius of rotation is 
0.2 m 

5. The measurements on a mechanical vibrating system show that it has a mass of 8 kg and that the spring can 
be combined to give an equivalent spring of stiffness 5.4 N/mm. If the vibrating system have a dashpot 
attached which exerts a force of 40 N when the mass has a velocity of 1 m/s, find: (i) Critical damping co-
efficient, (ii) Damping factor, (iii) Logarithmic decrement and (iv) Ratio of two consecutive amplitudes. 

6. A vibrating system is defined by following parameters: m=2kg, k=100N/m C=3N sec/m Determine the 
damping factor, the natural frequency of damped vibration, logarithmic decrement, the ratio of 2 
consecutive amplitudes and the number of cycles after which the original amplitude is reduced to 10 percent 

7. A vertical steel shaft 15 mm diameter is held in long bearings 1 meter apart and carries at its middle a disc of 
mass 15 Kg. The eccentricity of the centre of gravity of the disc from the centre of the rotor is 0.30 mm. The 
modulus of elasticity for the shaft materials is 200 GN/m^2 and the permissible stress is 70MN/m^2. 
Determine (i) the critical speed of the shaft (ii) The range of speed over which it is unsafe to run the shaft. 
Neglect the mass of the shaft 
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