Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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A

Note: Answer any FIVE full questions, ciioosing ONE full questibn from each module,

" Module-1
Define: (1) Link  (i1) Kinernat pair (i) Degree of freedom (iv) Kinematic Chain
(10 Marks)
What is kinematic pair? Clasmfy the kinematic pairs.; and explaln them. (10 Marks)
OR
With neat sketch xplain Whitworth mechanlsm and Oldham’s coupling. (10 Marks)
Explain Ackerman steering mechanism Wlth neat sketch. (10 Marks)
Module-2
Explain and analyze the inertia forces on a four bar mechanism. (10 Marks)

When a crank is 45° from the inner dead centre on the down stroke, the effective steam
pressure on the piston of a «vertical steam engine “is 2.5 bar. The diameter of the
cylinder = 0.75 m, stroke, of the piston = 0.50.m -and length of connecting rod = 1m.
Determine the torque on the crank shaft, if the engine runs at 350 rpm-and the mass of the
reciprocating parts is 200 kg y (10 Marks)

Derive an expression for the ratio of be (10 Marks)

Belt of 100 mm width and 10 mm fl ick is transmxttmg power at 1000 m/min. The net

driving tension is 1.8 times the tehsion on slack side:If the safe permissible stress is 2 MPa,

calculate the max1mum power:t that can be transmltted at this speed. Assume the density of

leather as 1000 kg/m®. Also=, |

(1) _Calculate the absolute:maximum power that can be transmitted by this belt and the
~ speed at which thls can be transmitted. '

1 a
b.
2 a
b.
3 a
b.
4 a.
b.
(i) Percentage i mcrease in power. o (10 Marks)
Module-3
5 a. Explain the balancmg of several masses rotating in the same plane. (10 Marks)
b.

A shaft carrier four masses A, B, C.and D placed in parallel planes perpendicular to the shaft
axis and in this order along the:shaft. The masses B and C are 40 kg, 28 kg and both are at
160 mm radius. While the masses in planes A and D are at 200 mm radius. Angle between B
and C is 100°, B and A is.190°, both angles being measured in the same sense. Planes A and
B are 250 mm apart, B and C are 500 mm apart. If the shaft is to be in complete balance,
determine:

(i) © Masses in planes A and D

(ii) Distance between plaries C and D

(iii) Angular position of mass D. . (10 Marks)

1 of2



10

18MR42

OR
Explain balancing of reciprocating parts with neat s (10 Marks)
The plston s of a 4 cylinder vertical in line eng ;each their upper most position at 90°
interval in order of their axial posmon Pitch of ¢ylinder = 0.35 m, crank radius = 0.12 m,
length of C.R = 0.42 m. The engine runs at 600 rpm. If the reciprocating parts of each engine
has a mass of 2.5 kg Find the unbalanced pr1mary and secondary forces and couples. Take
vertical plane of engine as reference plane , \ (10 Marks)

“Module-4 ;
Define: (i) Controlling force (11) G verning power (111) lsochronous governor (10 Marks)
Each arm of a porter governor:is:300 mm long and is pivoted on the axis of the governor.
Each ball has a mass of 6 kg and the mass of sleeve is 18 kg. The radius of rotation of ball is
200 mm when the governor begms to lift and 250-mm when the speed is maximum.
Determine the maximum? and minimum speed and the range of speed of governor. (10 Marks)

Explain gyroscop ,(\\?yeffect on Aeroplane. e (10 Marks)

The motor of a marine having a mass of lﬂ()() kg and radius of gyration 300 mm rotates at

1550 rpm.clc kwise when looking from, the bow. Determine the gyroscopic couple and its

effect on'the sh1p in the following cases.

(1) ,When the ship pitches w1th- an angular velocity of 1. rad/sec when the bow (i) rising
(1) falling. !

(i) When the ship is speedmg at 40 km/hr and takes aright turn in a cxrcular path 0f 200 m
radius.

(iii) When the ship rolls
viewed from the ste

t,certam instant, 1t has an angular veloc1ty of 0.5 rad/sec when
(10 Marks)

is in contact w1thl stra1ght flank. (20 Marks)

Draw: the full size profile of the caln which will give a lift of 33 mm to a follower carrying a
roller of 25 mm diameter, The axis of the follower is off-set by 18 mm to the right of the
axis of the cam. Ascent of’ the follower takes place with S.H.M in 0.05 second followed by a

“petiod of rest 0.0125" second. The follower by then descent with UARM during

0.125 second, thewacceleration being 3/5 times retardation. The cam rotates in clockwise

~ direction ata constarit speed of 240 rpm and the base circle radius is 50 mm. (20 Marks)
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