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Note:

Question no.1 is compulsory.
Attempt any three questions from the remaining questions.
Assume suitable data wherever required.

(a)
(b)

(c)
(d)

(e)

(f)
(g)

2 (a)

(b)
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(Time : 3 Hours) [Total Marks: 80]

Please check whether you have got the right question paper

Answer any four questions.

State and explain Kennedy's theorem.

Explain inversions of slider crank mechanism.

Differentiate between longitudinal, transverse and torsional vibrations
Explain the terms mechanism, machine, kinematic chain, degree of freedmn and
prismatic pair. :

Derive an expression to find minimum number of teeth on gEar lnurder to avoid
interference.

Explain any absorption type of dynamometer.

Write a short note gyroscope.

In @ mechanism as shown in the following Fig.1, the:¢rank DA is 100 mm long and
rotates in a clockwise direction at a speed of 100 rpm. Théstraight rod BCD rocks on a
fixed point at C. The links BC and CD are each ZDG"'mm'Iong‘ﬂh{i the link AB is 300 mm
long. The slider E, which is driven by the rod DE.is 250 mm long. Find the velocity and
acceleration of E.
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\Explain pa ntograph.
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(a)

(a)

(b)

(a)
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A flywheel is mounted on a vertical shaft as shown in Fig.2. The both ends of the shaft
are fixed and its diameter is 50 mm. The flywheel has a mass of 500 kg. Find the natural
frequencies of longitudinal and transverse vibrations. Take E = 200 GN/m2.

A flat faced reciprocating follower has the following motion :

(i) The follower moves out for 80° of cam rotation with uniform acceleration
and retardation, the acceleration being twice the retardation.

(ii) The follower dwells for the next 80° of cam rotation.

(iii) It moves in for the next 120° of cam rotation with uniform accelerationngn_rnq;.‘_\_"-"ﬁxl

retardation, the retardation being twice the acceleration.
(iv) The follower dwells for the remaining period.

The base circle diameter of the cam is 60 mm and the stroke of the follower 1520 mm .

The line of movement of the follower passes through the cam centre. DFH# the
displacement diagram and the profile of the cam very neatly showing alimnstrm;tmnm
details. B

Two gear wheels mesh externally and are to give a velocity ratig’ Bf$ Thg teeth are of
involute form of module 6. The standard addendum is 1 mndulﬁ thh,e pressure angle
is 18° and pinion rotates at 90 r.p.m., find: 1. the numherﬁt&ethan each wheel, so
that the interference is just avoided, 2. the length of the path ﬁf contact, and 3. the
maximum velocity of sliding between the teeth. S &
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A single dry plate clutch transmits 7.5 kW at BDUr,g,m Il'he ax;al pressure is limited to
0.07 N/mm2. If the coefficient of friction is 0. 2.55. Fnd*l Mean radius and face width
of the friction lining assuming the ratio of the ma?gn ﬁdius to the face width as 4, and

\. \'\\.‘

2. Outer and inner radii of the clutch pla;&_ h\-:_'_‘x-;...
The following data refer to two cylinlerfecomotive with cranks at 90° :
Reciprocating mass per cylindep= Bfmkg Grank radius=0.3 m ; Driving wheel diameter
= 1.8 m ; Distance between c,‘gfhﬁiei’feritre lines = 0.65 m ; Distance between the
driving wheel central planes =1, 55 myDetermine :
i.  The fraction of the, l‘ecnpr‘aﬁtlng masses to be balanced, if the hammer blow is
not to exceed 46 ki@t 96.5 km/h.
i.  The variation jfitfactivg’effort and
iii. The maximun‘tﬁt&ﬁéﬂﬁg couple.
An epicyclic gear conmﬂs of three gears A, B and C as shown in the following fig 3. The
gear A has ?Emtema}’teeth and gear C has 32 external teeth. The gear B meshes with
both A and C andl.is carried on an arm EF which rotates about the centre of A at 18
r.p.m. L{hghﬁgzgegf'ﬁi"*}m fixed, determine the speed of gears B and C.
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(a) A double shoe brake, as shown in Fig. 4, is capable of absorbing a téfque of1400 N-m. 10

The diameter of the brake drum is 350 mm and the angle of centact for each shoe is
100°. If the coefficient of friction between the brake drum and lining is0.4 ; find 1. the
spring force necessary to set the brake ; and 2. The width'ef the'brake shoes, if the
bearing pressure on the lining material is not to exceed 0.3 N/mm?®.

(b) A steel shaft 1.5 m long is 95 mm in diameter ._f'urﬂthe first 0.6 m of its length, 10
60 mm in diameter for the next 0.5 m of the length and 50 mm in diameter for the
remaining 0.4 m of its length. The shaft carriés two flywheels at two ends, the first
having a mass of 900 kg and 0.85 m radius ufgwqtiqn located at the 95 mm diameter
end and the second having a mass of 700'kgiand 0.55 m radius of gyration located at
the other end. Determine the location of the nade and the natural frequency of free
torsional vibration of the system. The modulus of rigidity of shaft material may be
taken as 80GN/m?2. ; :
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