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T.E./Insem. - 108
T.E. (Mechanical) (Auto, Mech. S/W Common)

Theory of Machines - II
(2012 Pattern) (Semester - I)

Time : 1 Hour] [Max. Marks : 30
Instructions to the candidates:

1) Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Assume suitable data, if necessary.

P4904

UNIT - I

Q1) a) State and prove the law of gearing. [4]
b) Two mating gear wheels have 20 and 40 involute teeth of 10 mm module

and 20º pressure angle. The addendum of each wheel is to be made of
such a length that the line of contact on each side of the pitch point has
half the maximum possible length. Determine the addendum height for
each wheel and the length of line of contact. If the smaller wheel rotates
at 250 rpm, find the velocity of point of contact along the surface of
each tooth at the instant when the tip of tooth on a smaller wheel is in
contact. [6]

OR

Q2) Two gear wheels mesh externally giving velocity ratio 3. Teeth are of involute
form with module 6 mm. The standard addendum is 1 module. If the pressure
angle is 18 degree and pinion rotates at 90 rpm,  [10]
Find:
a) No. of teeth on pinion and gear wheel to avoid the interference.
b) Length of path of contact.
c) Length of arc of contact.
d) Contact ratio.
e) Max. Velocity of sliding.
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UNIT - II
Q3) a) Obtain an expression for centre distance between two skew shafts driven

by helical gears of same hand of helix and different helix angles. [4]
b) Two spiral gear wheel of diameter ratio 1.5 are used on a machine tool.

The angle between shaft is 760 and approximate center distance is 115
mm. Speed of spiral gear A is 1.5 times the speed of spiral gear B and
normal pitch is 10 mm. Find the number of teeth on each wheel and
spiral angle for each wheel. [6]

OR
Q4) A three start worm has pitch diameter of 80 mm and a pitch of 20 mm. It

rotates at 1000 rpm and drives a 40 tooth worm gear. If coefficient of friction
is 0.06, find [10]
a) The helix angle of the worm. b) The speed of the gear.
c) The centre distance. d) The efficiency.
e) Maximum efficiency.

UNIT - III

Q5) a) Explain with neat sketch. [4]
i) Compound gear train. ii) Reverted gear train.

b) Obtain the expressions for speed analysis of elements of Sun and Planet
gear train. [6]

OR
Q6) As shown in fig. 1, the fixed internal gear B has 92 teeth. The wheels C and D

have 25 and 15 teeth respectively. The wheel E has 52 teeth. The arm makes
250 rpm and transmits 0.5 kW. Calculate; speed of wheel E, the resisting
torque on E and holding torque on B. [10]
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