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B. Tech (ME), (Sem. 4th)
THEORY OF MACHINES -II

Subject Code-BTME402
Paper ID: A1212

Time: 3 Hrs. Max. Marks: 60

INSTRUCTION TO CANDIDATE:

1) Section- A is compulsory and contains 10 questions of 2 marks each.

2) Section- B contains five questions carrying 5 marks each and students have to

attempt any four questions.

3) Section- C contains three questions carrying 10 marks each and students have to

attempt any two questions.

SECTION-A

Q1. a) What is free body diagram?

b) What do you mean by inertia force?

c) Differentiate between static and dynamic balancing.

d) What is primary and secondary unbalance force?

e) Define:

i) Addendum

ii) Dedendum

f) State fundamental law of gearing

g) Compare involutes and cycloidal tooth profiles.

h) Classify different types of gear trains

i) What is gyroscopic couple?

j) What are transmission angles?

SECTION-B

Q2) Explain the procedure for static force analysis of slider crank mechanism

Q3) A connecting rod is suspended from a point 25 mm above the centre of small end and 650

mm above its centre of gravity, its mass being 37.5 kg. When permitted to oscillate, the time

period is found to be 1.87 seconds .Find the dynamical equivalent system constituted of two

masses one of which is located at small end centre.http
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Q4) The  reciprocating  mass  per  cylinder  in  a  60°  V-twin  engine  is  1.5  kg. The  stroke and

connecting rod length are 100 mm and 250 mm respectively. If the engine runs at 2500 rpm;

determine  the  maximum  and  minimum  values  of  the  primary  forces  and  find  out  the

corresponding crank position.

Q5) A pair of 20° full depth involute spur gears having 30 and 50 teeth respectively of module

4mm are in mesh .The smaller gear rotates at 1000 r.p.m. Determine:

a) Sliding velocities at engagement and disengagement of a pair of teeth

b) Contact ratio.

Q6) Write short notes on:

a) Freudenstein Equation

b) Least Square technique.

SECTION-C

Q7 a) Derive the relation for minimum number of teeth on pinion to avoid interference. (5)

b) In a spiral gear drive connecting two shafts, the approximate centre distance is 400

mm and speed ratio is 3.The angle between the two shafts is 50° and the normal pitch

is 18 mm .The spiral angle for driving and driven wheels are equal .Find:

(i) Number of teeth on each wheel

(ii) Exact centre distance

(iii)Efficiency of the drive, if friction angle=6°. (5)

Q8 a) Sketch and explain the working of differential in an automobile. (5)

b) In an epicyclic gear train, an arm carries two gears A and B having 36 and 45 teeth

respectively .If the arm rotates at 150 r.p.m in the anticlockwise direction about the

centre of gear A which is fixed ,determine the speed of gear B .If the gear A instead of

being fixed ,makes 300 r.p.m in the clockwise direction what will be the speed of

gear B. (5)

Q9) Find the angle of inclination with respect to the vertical of a two wheeler negotiating a

turn. Given:  combined  mass  of  vehicle  with  its  rider=250  kg,  moment  of  inertia  of

the engine flywheel=0.3 kg-m 2, moment of inertia of each road wheel=l kg-m 2, speed

of engine flywheel is 5 times that of road wheels and in same direction, height of

centre  of  gravity  of  rider  with vehicle=0.6  m,  two  wheeler  speed  =90  km/hr,  wheel

radius=300 mm, radius of turn=50m.

-----END-----
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