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Q1  Answer the following questions : (2 x 10) 

 a) Define tractive force and swaying couple in locomotives.  
 b) State law of gearing.  
 c) Show gyroscopic effect on rolling, pitching and steering in naval ships.  
 d) Differentiate static and dynamic balancing.  
 e) Differentiate cycloidal and involute profile of teeth in gears.  
 f) What is logarithmic decrement in damped vibration? Derive its expression.  
 g) The ratio between the width of front axle and that of the wheel base of a 

steering mechanism is 0.44. At the instant when the front inner wheel is turned 
by 180 what should be the angle turned by the front outer wheel for perfect 
steering? 

 

 h) Write fundamental law of cam. Find jerk in SHM of follower and where it is used  
 i) Draw and explain the turning moment diagram for a four stroke cycle internal 

combustion engine. 
 

 j) How does governor differ from that of a flywheel?  
    

Q2  Two gear wheels mesh externally and are to give a velocity ratio of 3 to 1. The 
teeth are of involute form; module = 6 mm, addendum = one module, pressure 
angle = 20°. The pinion rotates at 90 r.p.m. Determine: 1. The number of teeth 
on the pinion to avoid interference on it and the corresponding number of teeth 
on the wheel, 2. The length of path and arc of contact, 3. The number of pairs of 
teeth in contact, and 4. The maximum velocity of sliding. 

(10) 

    
Q3  A tangent cam with straight working faces tangential to a base circle of 120mm 

diameter has a roller follower of 48mm diameter. The line of stroke of the roller 
follower passes through the axis of the cam. The nose circle radius of cam is 
12mm and the angle between the tangential faces of the cam is 900. If the 
speed of the cam is 180rpm determine the acceleration of the follower when  

(a) The roller just leaves the straight flank. 
(b) The roller is at the top of the nose 

(10) 

    
Q4  A four crank engine has the two outer cranks set at 120° to each other, and 

their reciprocating masses are each 400 kg. The distance between the planes 
of rotation of adjacent cranks are 450 mm, 750 mm and 600 mm. If the engine 
is to be in complete primary balance, find the reciprocating mass and the 
relative angular position for each of the inner cranks. If the length of each crank 
is 300 mm, the length of each connecting rod is 1.2 m and the speed of rotation 
is 240 r.p.m., what is the maximum secondary unbalanced force? 

(10) 
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Q5  A Hooke’s joint connects two shafts whose axes intersect at 150. The driving 
shaft rotates at a uniform speed of 200 rpm. The driving shaft with attached 
masses has a mass of 70 kg and radius of gyration of 125mm. Determine the 
torque required at driving shaft if a steady torque of 185Nm resists rotation of 
driven shaft and angle of rotation is 450. Also find the angle between the shafts 
at which the total fluctuation of speed of driven shaft is limited to 20 rpm. 

(10) 

    
Q6  A Porter governor has equal arms each 250mm long and pivoted on the axis of 

rotation. Each ball has a mass of 5kg and the mass of the central load on the 
sleeve is 25kg. The radius of rotation of the ball is 150mm when the governor 
begins to lift and 200mm when the governor is at maximum speed. Find the 
range of speed, sleeve lift, governor effort and power of rhe governor in the 
following cases: 
(a) When friction at the sleeve is neglected 
(b) When the friction at the sleeve is equivalent to 10N 

(10) 

    
Q7  The measurements on a mechanical vibrating system show that it has a mass 

of 8kg and that the springs can be combined to give an equivalent spring of 
stiffness 5.4N/mm. If the vibrating system have a dashpot attached which exerts 
a force of 40N when the mass has a velocity of 1m/s, find critical damping 
coefficient, damping factor, logarithmic decrement and ratio of two consecutive 
amplitudes. 

(10) 

    
Q8  Write short Notes on any TWO : (5 x 2) 

 a) Support motion  
 b) Differentiate between Cycloidal teeth and Involute teeth  
 c) Effect of gyroscopic couple on a naval shipwith neat sketches  

 

http://www.bputonline.com

http://www.bputonline.com

http://www.bputonline.com
http://www.bputonline.com

