50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Module-1
Explain the inversion of single shdes crank mechanism. » (10 Marks)
Explain the inversion of four bar chain mechanism. (10 Marks)
OR
Explain Whitworth quick returns motion mechanism with neat sketch. (10 Marks)
Explain types of constrained motions. Ty, (10 Marks)
Module-2
Explam law of ge ng with neat sketches. (10 Marks)

A pinion having 0 teeth drives a gear haymg 80 teeth. The profile of the gears is involute
with 20° pressure angle, 12 mm module and 10 mm addendum. Find the length of path of
contact, arc of contact and contact ratio. - (10 Marks)

/ OR

An epicyclic train of gears is arranged as shown in Fi;
the arm, to which is pinions'B and C are attached make
1) When A makes one ]:eVOhItIOI’l clockw1se and D makes half a revdIu‘tlon anticlockwise

Q4(a). How many revolutions does

(10 Marks)

ependently on spindle O, while B and C are compound and rotate
on the end of arm OP. All the teeth on different wheels have the same

of teeth on Wheels D and E Wth ] cut internally. If the wheel A is dnven clockwise at 1
RPS. While D is dnven counter clockwise at 5 RPS. Determine the magnitude and direction

Fig.Q4(a) (10 Marks)
1of2




10

17MT45

Module-3 :
a. Explain radial cam with neat sketch and explain terms used, in radlal cam. (10 Marks)
b. Derive the expression for velocity and acceleration when the follower moves with cycloidal
motion. (10 Marks)
OR .
A cam with a minimum radius of 250 mm, rotating clockwise at a uniform speed is to be
designed to give a roller follower, at the end-of a: valve rod, mention described below.
1. To raise the valve through 500 mm durmg '120° rotation of the cam,
4 To keep the valve closed durmg rest of the revolution 1.e. 150°

The diameter of the roller is 20 mm and the diameter of the cam shaft is 25 mm. Draw
the profile of the cam when: © -

i)  The line of stroke of the walve rod passes through the axis of cam shaft and
ii) The line of the stro ‘offset 15 mm from the axis of the cam shaft.

The displacement. of the valve, while bemg raised and lowered, is to take place with
simple harmonic motlon Determine the maximum acceleration of the valve rod when the
cam shaft rotates at "100 rpm. Draw the dwplacement the velocity and the acceleration
diagram for one complete revolution of the.cam. (20 Marks)

Module-4
a. Four masses Ml, M,, M3 and M, aré 200 kg, 300 kg, 240 kg and 260 kg respectively. The

corresponding radii of rotations are 0.2 m, 0.15m, 0.25m and 0.3 m respectively and the
angle between successive masses are 45°,75° and 135gs Find the position and magnitude of
balance mass required, 1f 1ts radii of rotation is Q2 m. in both analytical and graphical

. (10 Marks)

b. 25,200 and 150 mm
respectively. The planes in which the masses, revolve are spaced*600 mm apart and the
masses of B,C and D are 10 kg, 5 kg and 4. kg respectwely Fmd the requlred masses A and

a.

P
Coefﬁment of friction between the belt and the pulleys is 0.3 and the safe working tension is
10 N'per mm width. Determine: i) Minimum width of the belt
_ i) ]Initial belt tension., # iii) Length of the belt required. (10 Marks)
b. i) Derive the expression for centrifugal tension of the flat belt drive and
transmission of maxunum power. (10 Marks)
_Module-5

a. Derive an é*kpresswn for heal angle of a motor cycle to avoid skidding. (10 Marks)

b. Explain the gyroscopic effect of steering, pltchmg and rolling of a ship moving in a heavy
sea and assume the rotor tum, clockwise and viewing from stern (or) aft. (10 Marks)

e OR

a. Explain the term height of the governor and derive an expression for height of portor

governor conmdermg sleeve friction into account. (10 Marks)

b. The radius of rotation of the balles of a Hartnell governor is 8cm at the minimum speed of
300rpm. Neglecting gravity effect determine the speed after the sleeve is lifted by 6cm, also
determine. the‘initial compression of spring, governor effort and power. The particulars of
the govemor are, length of ball arm = 15cm, length of sleeve arm = 10cm, mass of each
ball= 4kg and stiffhess = 25000N/m. (10 Marks)
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