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fnstructions: I ) All questions are compulsory.
2) Assume suitable data wherever necessary.
3) Figures to the right indicate full marks.

Q.1 Marks
Bloom's

Level
CO

a) What are the different types of constrained motions? Explain with neat
sketch.

04 LI cor

b) Derive the condition for correct steering and explain any one steering
gear mechanism satisfying this condition.

OR

06 Lr cor

b) A Hooke's joint is used to connect two sha{is. The driving shaft rotates
at a uniform speed of 1000 rpm. Determine the greatest permissible
angle between the axis of shafts so that the total fluctuation of speed
may not exceed 150 rpm. Also find the maximum and minimum
speeds ofdriven shaft.

06 L3 co1

Q.2

a) In a Whitworth quick return mechanism as shown in fig.1, OA is a

crank rotating at 30 r.p.m. in clockwise direction. The dimensions of
various links are : OA = 150 mm" OC: 100 mm, CD = 125 mm and
DR = 500 mm.
Determine: Velocity of slider R
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b) Derive the equation for friction torque in case of flat pivot bearing
assuming uniform wear with usual notation

08 Lt co3
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OR
b) The thrust in the marine engine is taken up by multi-collared shaft and

is equal to 150 kN. The speed of the shaft is 90 rpm. Assuming
uniform pressure equal to 0.3 N/mm2 and if the outer diameter is i.5
times the inner diameter, find the intemal. and extemal diameters of
the collar. Also find the number of collars required if the power lost in
friction is not to exceed 15 kW. Take u : 0.05.

08 Lt co3

Q.3

a) From the following data draw the profile of cam in which follower
moves with SHM during ascent and with uniform acceleration and
retardation during descent:
Minimum radius of cam = 50 mm, Angle of ascent:48o, Angle of
Dwell = 420, Angle of Descent:600, Lift of follower:40 mm, Roller
Diameter: 30 mm Distance between line of action of the follower and
Axis of cam:20mm.

t0 L: c04

b) Draw Displacement, velocity and acceleration diagram for follower
moving with SHM.

OR

04 L1 co4

b) Explain terminology of cam and follower. 04 Lr co4

Q,4

a) Explain construction and working of Hartnell govemor rvith the help
ofneat Sketch.

10 L2 co5

b) ln a spring loaded Hafinell govemor the extreme radii oTrotation of
the balls are 80 mm and 120 mm. The ball arm and sleeve arm of the
bell crank lever are equal in lengh. The mass of each ball is 2 Kg. If
the speeds at the two extreme positions are 400 and 420 rpm. Find the
initial compression of the central spring and spring constant. Neglect
weight of sleeve.

OR

12 Lr co5

b) In a Porter govemor, the mass of central ioad is 18 Kg and mass of
each ball is 2 Kg. The top arrns are 250 mm while the bottom arms are
each 300 mm iong. l'he friction of sleeve is 14 N. If top arms make
450 with the a,xis of rotation in the equilibrium position. dnd the range
:1$..S! rlggr.ilSli! that position.

12 Lr cos

Q.s

a) Explain controlling force curve. 08 L: cos
b) An open belt drive transmits 2.5 kW power. The linear velocity of belt

is 2.5 m/s. The angle of tap on smaller pulley is 1650 and Coefficient
of friction is 0.3. Determine the effect on power transmission in the
following cases:
i) Initial tension in the belt is increased by 8%
ii) Angle of lap is increased by 8% for the same speed and tension on

t2 L: co6
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A shaft rotating at ZOO r.p.m.

1f":r$ 6kW through a belt. The belt is 100 mm wide und l0 ,,
thick. The distance between the shafts is 4m. The smaller pdl"t i;
0.5m in diameter. Calculate the stress in belt, if it is
i) An open belt drive and
ii) A cross belt drive.
Take coefficient of friction as 0.3. Negrect belt thickness whire
calculating velocitv.
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