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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1 a. Explain prmmple\? irtual work with an example (04 Marks)
b. In the following Fig. Q’ \(b) a 4- bar mechanism is shown&\(;‘aiqt;late the required value of T,
and various forces on {inks ﬁor the equilibrium of the syste (16 Marks)
SO&M“ C =66 mm, CD = 55 mm,
CE <25 mgn, CF =30 mm, BAD = 60" and

Fig. Q1 (b)

\\ v
2 a. Explain the function of flywheel an,d $110w\,\;h 5w its size and mass may be calculated by the
aid of turning moment diagram. i (06 Marks)

b. A punching press is required to Rﬁnﬁh 40 mm“‘dlameger holes in a plate of 15 mm thickness

at the rate of 30 holes per mmum Ify requires 6 ’q( energy per mm’ of sheared area. If

3 a P /0t bearing. Assume uniform
AN} (06 Marks)
b.
4 a
method £
b. A, sha carries four masses A, B, C and D of magnitude 200 kg, 300 kg, 400 kg and 200 kg

¢t1Vely and revolving at radii 80 mm, 70 mm, 60 mm and 80 mm in planes: measured
f ured
-~ anticlockwise are A to B 45", Bto C 70°'C and Cto D 120°. The balancing masses ar¢ {0 be
placed in planes X and Y. The distance between the planes A and X is 100 mm, between X
and Y is 400 mm and between Y and D is 200 mm. If the balancing masses revolve at a
radius of 100 mm. Find their magnitudes and angular positions. (16 Marks)
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‘ PART - B

'hat are in-line engines and state how they are balanced? :
A\\four cylmder vertical engine has cranks 150 mm long. The planes of rotatlen “of the first,
second’ af{d fourth cranks are 400 mm, 200 mm and 200 mm respectlvely “from the third
crankna\hd thelr reciprocating masses are 50 kg, 60 kg and 50 kg respeetn‘ve}y Find the mass
eciprocating parts for the third cylinder and relative angular posmbns of the cranks in

order tha \the"'erigme may be in complete prlmary balance. (14 Marks)
Define heig e governor and derlve an expression for the helght of the Hartwell
~ governor. (06 Marks)

The arms of a poz’ter governor are 300 mm long. The upper arm’s are pivoted on the axis of
rotation. The lower a.rms\are attached to a sleeve at a dlsi{mee 0f 400 mm from the axis of
rotation the mass of th '»Iead on the sleeve in 70 kg and the mass of each ball is 10 kg.

Determine the equlllbru im é’peed when the radius of mfatmn of the balls is 200 mm. If the
d¢ \f 20 N at the sleeve ‘What ‘will be the range of speed for this
(14 Marks)

,
N

friction is equivalent to a* ioad

position? Lo

uple on Navaish p’\ when it is steering and pitching.

e / (06 Marks)
Each wheel of a four wheeled reala,engme autcmoblle has a moment of inertia of 2.4 kgm”
and an effective dlameter of 660 mm.,. “The’ r&tatmg parts of the engine have a moment of
inertia of 1.2 kgm The gear ratio of engnie of the back wheel is 3 to 1. The engine axis is
parallel to the rear axle and the crankshaﬁ fotates in the same sense as the road wheels. The
mass of the vehicle is 2200 kg and« the cem,re f the mass 1s 550 mm above the road level.

Explain the effect of Gyroscopfc

(14 Marks)

The following particulars rélate >t0 symmetrical cucu m operating a flat faced follower
least radius = 16 mm, no ‘radlus = 3.2 mm, distance between cam shaft centre and nose
centre = 25 mm, angle o ion of cam = 150", and cam peed = 600 rpm. Assuming
that there is no dwell’hk Ween ascent and descent. Deterrfi ne the lift of the value, the flank
~ radius and acceleration” anid retardation of the follower at the: inning of lift and apex of
the nose. : (20 Marks)

* ok ok ok ok
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