
 

 

Anna University Exams Nov / Dec 2016 – Regulation 2013 
Rejinpaul.com Unique Important Questions – 3rd Semester BE/BTECH 

AT6302 Mechanics of Machines 
Unit I 

1. In a pin jointed 4 bar mechanism, crank AB of length of 300mm rotates uniformly at 100 rpm. The length of coupler 
(BC) and the follower (CD) in the 4 bar chain are each 360mm. The distance between the supports AD is 600mm. 
The angle BAD= 60 degree. Locate all instantaneous centers and find the angular velocity of the link BC. 

2. 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. 

3. Sketch and explain any two inversions of a double slider crank chain. 
4. The radius of gyration of a fly wheel is 1meter and fluctuation of speed is not to exceed 1% of the Mean speed of 

the flywheel. If the mass of the flywheel is 3340kg and the steam develops 150KW at 135rpm, then find, 1. 
Maximum fluctuation of energy 2. Coefficient of fluctuation of energy 

5. 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 (v) Thrust i n the connecting rod (vi)Crank effort. 

6. Explain any 3 inversion of single slider mechanism. Determine the degrees of freedom (mobility) of the 3 bar, 4 bars 
and 5 bar mechanism 

7. 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. 

8. Describe with neat sketch, the mechanism obtained by the inversions of four bar chain. 
Unit II 

1. Two gear wheels mesh externally and are to give a velocity ratio of 3. The teeth are of involute form of module 6. 
The standard addendum is 1 module. If the pressure angle is 18° and pinion rotates at 90 rpm, find (i) the number 
of teeth on each wheel, (ii) The length of the path of contact, and (iii) the maximu8m velocity of sliding between 
the teeth. 

2. A two state worm rotating at 800 rpm drive a 26 tooth worm gear the worm has a pitch diameter of 54 mm and a 
pitch of 18 mm If the coefficient of friction is 0.06. Find:- The helix angle of worm. The speed gear. The centre 
distance. The lead angle for maximum efficiency. The efficiency. The maximum efficiency. 

3. 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. 

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. A pair of 20 degree full depth involute spur gears having 30 and 50 teeth respectively of module 4mm is in mesh. 
The smaller gear rotates at 1000 rpm. Determine 1) sliding velocities at engagement and at disengagement of pair 
of teeth. 

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. An open belt drive connects two pulleys 120 cm and 50 cm diameters on parallel shafts 4 m apart. The maximum 
tension in the belt is 1855 N. The coefficient of friction is 0.3. The driver pulley of diameter 120 cm runs at 200 rpm. 
Calculate: (i) the power transmitted (ii) the torque on each of the two shafts. 

3. 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. 

4. Determine the maximum, minimum and average pressure in plate clutch when the axial force is 4KN. The inside 
radius of the contact surface is 50mm and the outside radius is 100mm. Assume uniform wear 

5. 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. 

Unit IV 
1. 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 

2. A slider crank mechanism with the following dimensions is acted upon by a force is 2 kN at B as shown in figure 
below. OA=100 mm and AB=450 mm. determine the input torque t on the link OA for the static equilibrium of the 
mechanism for the given configuration. 

3. Four masses A, B, C, and D are completely balanced masses C and D makes angles of 90° and 195° respectively with 
B in the same sense. The rotating masses have the following properties: mA=25kg rA=150mm mB=40kg rB=200mm 
mC=35kg rC=100mm rD=180mmPlanes B and C are 250mm apart. Determine (i) the mass A and its angular 
position(ii) the position of planes A and D. 

4. A vertical double acting steam engine has a cylinder 300mm diameter and 450mm stroke and runs at 200rpm.The 
reciprocating parts has a mass of 225kg and the piston rod is 50mm diameter. The connecting rod is 1.2m long. 
When the crank has turned 125 ̊ from IDC the steam pressure above the piston is 30KN/m2.calculate, (i)Crank-pin 
effort (ii)The effective turning moment on the crank shaft 

5. The length of crank and connecting rod of a horizontal reciprocating engine are 100mm and 500mm respectively. 
The crank is rotating at 400rpm.When the crank has turned 30 ̊from the IDC, find analytically 1.Velocity of piston 2. 
Acceleration of piston 3. Angular velocity of connecting rod 4. Angular acceleration of 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 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. 

3. 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. 

4. 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/m2 and the permissible stress is 70MN/m2. 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. 

5. The measurements on a mechanical vibrating system show that it has a mass of 8 kg and that the springs 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 coefficient, (ii) damping factor, 
(iii) logarithmic decrement and (iv) ratio of two consecutive amplitudes 

6. The mass of a single degree damped vibrating system is 7.5kg and makes 24 free oscillations in 14 sec. when 
disturbed from its equilibrium position. The amplitude of vibrating reduces to 0.25 of its initial value after 5 
oscillations. Determine the stiffnes of the spring and logarithmic decrement and damping factor. A shaft of 100mm 
dia and 1 meter long has one of its end fixed and the other end carries a disc of mass 500kg at a radius of gyration 
of 450mm the modulus of rigidity for the shaft is 80GN/m². 
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