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Roll No.    
 
Total No. of Questions: 09              Total No. of Pages: 02 

B.Tech.(AE/ME) (Sem. 4) 
THEORY OF MACHINCES-II 

Subject Code: ME-204 
 Paper ID: A0809 

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 

1. Write briefly 

a. What do you understand by applied and constraint forces? 

b. How the friction at the bearing is taken into account? 

c. What do you understand by dynamical equivalent system? 

d. Define pressure angle and line of action (pressure line). 

e. How do you find the number of teeth in contact of two mating gear and what is its range? 

f. Reciprocating masses cannot be balanced completely, why? 

g. What do you understand by static and dynamic balancing? 

h. What is the direction of gyroscopic couple in case of ship when it tends to process about 

longitudinal axis. 

i. What do you understand by dimensional synthesis of pre-conceived type of mechanism? 

J. State D' Alembert's principle and its significance. 

 
SECTION B 

 
2. A spur gear pinion is driven by an electric motor of power 15 KW running at 740 rpm. Pitch 

diameter of pinion is 108mm and speed reduction is 3:1. Module is 6mm and pressure angle is 
20°. The pinion is mounted on shaft located in symmetrical bearings over a span of 300mm. 
The gear is overhanging 50mm on left of the two bearings 200mm apart. Calculate the bearing 
reaction for the gear when the pinion rotates clockwise. 

 
3. Four masses A, B, C and D are carried by a rotating shaft at radii 80 mm, 100mm, 160 mm and 

120  mm  respectively  are  completely  balanced.  Masses  B,  C,  D  are  8kg,  4kg  and  3  kg 
respectively. Determine the mass A and the relative angular positions of the four masses if the 
planes are place 500 mm apart. 
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4. Each rod wheel of a motorcycle is of 600 mm diameter and has moment of inertia of 1.1 kg-m2.   
The motorcycle and the rider together weigh 220 kg and the combined centre of mass is 620mm 
above the ground level when the motorcycle is upright. The moment of inertia of the rotating 

parts of engine is 0.18kg/m2. The engine rotates at 4.5 times the speed of the rod wheels in the 
same  sense.  Find  the  angle  of  heel  necessary  when  the  motorcycle  is  taking  a  turn  of  35m 
radius at speed of 72 kg/h. 

  
5. If the angle of obliquity of a pair of meshing gear wheels is 20°, and the arc of approach and 

recess not less than the pitch. What will be the least number of teeth on the pinion? 
 
6. The dimensions of four bar link mechanism are 

AB  =  400mm,  BC  =  600mm,  CD  =  500mm, 
AD = 900mm and DAB = 60°. AD is a fixed 
link, E is the point on link BC such that  
BE = 200mm and CE = 400mm. A force P of 
150 N acts at 45° at a distance of 250mm from 
D, as shown in Fig. 1. Another force Q = 100 N 
acts at E at an angle of 180°. Find the required 
input  torque  on  link  AB  for  static  equilibrium 
of the mechanism. 

 
 

SECTIONC 
 
7. The length of the connecting road of a gas engine is 500 mm and its centre of gravity lies at 

165mm  from  the  crank  pin  centre.  The  rod  has  a  mass  of  80  kg  and  radius  of  gyration  of 
182mm about an axis through the centre of mass. The stroke of the piston is 225mm and the 
crank speed is 300 rpm. Determine the inertia forces on crankshaft when the crank has turned 
30° and 135° from the inner dead centre. 

 
8. Design a suitable gear train of wheels to satisfy the requirement of a clock, the minute hand of 

which is fixed to spindle and hour hand to a sleeve rotating freely on the same spindle. The 
pitch is same for all the wheels and each wheel has at least 11 teeth. The total number of teeth 
should be as small as possible. 

 

9. Synthesize a four bar linkage using Freudenstien's equation to generate the function y = x1.5 for 
the interval 1 <  x  <  4. The input crank is to start from 𝜃𝜃R2 = 30° and is to have a range of 90°. 
Take three accuracy points. Take output crank angle from 0 to 90°. 
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