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B.Tech. (Marine Engg.) (2013 Batch)        (Sem.–5) 
MECHANICS OF MACHINES-I 

Subject Code : BTMR-504 
M.Code : 72717 

Time : 3 Hrs.                                                                      Max. Marks : 60 

INSTRUCTIONS TO CANDIDATES : 
 1. SECTION-A is COMPULSORY consisting of TEN questions carrying TWO marks 

each. 
 2. SECTION-B contains FIVE questions carrying FIVE marks each and students 

have to attempt any FOUR questions. 
 3. SECTION-C contains THREE questions carrying TEN marks each and students 

have to attempt any TWO questions. 
 

SECTION-A 

Q1 Answer briefly : 

  (a) Distinguish between lower and higher pair giving examples.  

  (b) Define kinematic pair.  

  (c) Distinguish between indexing and reciprocating Mechanisms.  

  (d) Describe Grashof’s law is applied for Four bar chain mechanism for having a 
 mechanical advantage.  

  (e) How followers are classified according to the motion of the follower in Cam- follower 
 arrangements?  

  (f) What are the different types of motion with which a follower can move?  

  (g) What do you understand by 'gear train'?  

  (h) What is the function of a governor?    

  (i) Define and explain the following terms relating to governors :  

   1. Stability  

   2. Hunting.  

  (j) What do you understand by gyroscopic couple?  
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SECTION-B 

Q.2 Sketch and describe the four bar chain mechanism. Show that slider crank mechanism is a 
modification of the basic four bar mechanism.  

Q3. Figure shows a slider moving outwards on a rod with a velocity of 4m/s when its distance 
from a point O is 1.5m. At this instant, the velocity of the slider is increasing at the rate of 
10m/s2. The rod has an angular velocity of 6 rad/s counter-clockwise about O and an 
angular acceleration of 20 rad/s2 clockwise. Determine the absolute acceleration of the 
slider 

 

FIG.1 

Q4. All the arms of a Porter governor are 178 mm long and are hinged at a distance of 38 mm 
from the axis of rotation. The mass of each ball is 1.15 kg and mass of the sleeve is 20 kg. 
The governor sleeve begins to rise at 280 rpm when the links are at an angle of 30° to the 
vertical. Assuming the friction force to be constant, determine the minimum and maximum 
speed of rotation when the inclination of the arms to the vertical is 45°.  

Q5. Derive an expression for the minimum number of teeth required on the pinion in order to 
avoid interference in involute gear teeth when it meshes with wheel.  

Q6 For the four-bar mechanism shown below, describe the Position Analysis of Mechanisms 
By Means of Complex Numbers :  

 

 

FIG.2 
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SECTION-C 

Q7. Design a four bar mechanism to co-ordinate the input and output angles as follows : 

  Input angles = 15°, 30° and 45° ; Output angles = 30°, 40° and 55°.  

Q8. Construct the profile of a cam to suit the following specifications: Cam shaft diameter = 40 
mm; Least radius of cam = 25 mm; Diameter of roller = 25 mm; Angle of lift = 120°; 
Angle of fall = 150°; Lift of the follower = 40 mm; Number of pauses are two of equal 
interval between motions. During the lift, the motion is S.H.M. During the fall the motion 
is uniform acceleration and deceleration. The speed of the cam shaft is uniform. The line of 
stroke of the follower is off-set 12.5 mm from the centre of the cam.  

Q9. An aeroplane makes a complete half circle of 50 metres radius, towards left, when flying at 
200 km per hr. The rotary engine and the propeller of the plane has a mass of 400 kg and a 
radius of gyration of 0.3 m. The engine rotates at 2400 r.p.m. clockwise when viewed from 
the rear. Find the gyroscopic couple on the aircraft and state its effect on it.  

 

 

 

 

 

 

 

 

 

 

 

 

 

NOTE : Disclosure of Identity by writing Mobile No. or Making of passing request on any 
page of Answer Sheet will lead to UMC against the Student. 
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