18AE/AS44

Fourth Semester B.E. Degree Examingti(_?iii;-'f)"ec.2023/J an.2024
Mechanism and Machine Theory

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, ckoosmg ONE Sfull question fram each module.

g Maodiile-1
£ 1 a Distinguish between
S i) Higher pair and Lower pair
2 ii) Mechanism and Machine, " "
S iii) Kinematic pair and Kinematic chain p
2 iv) Structure and frame . (10 Marks)
2 b. Explain with the help of neat sketch
% i) Beam Engine . °
g i) Crank and S}otted Lever Mechanism (10 Marks)
Il A5 |
' OR
2 a. Sketchand explam working of an elhpt1cal trammel and prove that it traces an Ellipse.
(10 Marks)

b. Determinéthe Degree of freedom of t,he linkage shown in F 1g Q2(b).

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

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

(05 Marks)

C. (05 Marks)

3 a (04 Marks)

b. Fora 4 bar mechamsm;_ h wn in Fig Q3(b) Determme the acceleration of ‘C’ and angular

.. acceleration of link 3, when crank 2 rotates at 20 radians per second.
r
Fig Q3(b) (16 Marks)
4 a. Explain equilibrfium of two, three forces member and 2-force member with a torque.

(06 Marks) -
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b. A slider crank mechanism shown in Fig Q4(b). The force{gp@ied to the piston 1kN when the

op

o e

crank is at 120° from inner dead centre. Determine the mput torque T, on link OA.

(14 Marks)

State and derive Law of Gearing. A (10 Marks)

Explain different types of Gear train with neat sketches.’ (10 Marks)
i OR"

Explain with a sketch, epicyclic Gear train, . " (06 Marks)

An epicyclic gear consists of 3-Gear A, B.an C as shown in Fig Q6(b). The gear A has 72
internal teeth-and gear C has 32 external teeth. The gear B meshes with both A and C and is
carried on'an arm EF which rotates.about the centre of ‘A.at 18rpm. If the gear ‘A’ is fixed.
nd C.

Determine the speed of gears Bt

Fig Q6(b) | (14 Marks)

Modiilé-4

xplain static and Dynamlc balancing. (06 Marks)
‘A, B, C and D aré4-masses carried by.a rotating shaft at medium 100mm, 125mm, 200mm

and 150mm régs;géctively. The planes. in which the masses revolve are spaced 600mm apart
and the masses B, C and D are 10Kg, 5Kg and 4Kg respectively. Find the required mass

4255 %

A and the'relative angular positions of the masses to keep the shaft in balance. (14 Marks)

ST OR
The pistons of a 4-c¥linder vertical inline engine reach their uppermost position at 90° in
order of their axial position. Pitch of cylinder = 0.35m, Crank radius = 0.12m, length of
connecting rod #70.42m. The engine runs at 600rpm. If the reciprocating parts of each
engine has mas§’of 2.5Kg. Find the unbalanced primary and secondary forces and couples.
Take central of engine as reference. . (20 Marks)

5y
fiet
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Module-5

Derive the expression for speed of a porter Governo
account.

A porter Governor has all 4 arms 300mm long"the
rotation and lower arms are attached to the sleeve at a distance of 35mm from axis.
The mass of each ball is 7Kg and the load ont the’sleeve is 55Kg. Determine the equilibrium
speed for the two extreme radii of ZOOMW 260mm of rotation of m%mor balls.

@5

%ﬂl notations taking friction into
(10 Marks)

(10 Marks)
&, ¢
Derive an expression for G g me 2 (06 Marks)
Explain the Gyroscoplc eff eering, pitching and rq}lmg of a ship moving in sea.

(06 Marks)
plete half circle of. WH‘ radius towards left, when flying at
pTO eller is 400Kg with radius of gyration
300mm. The e @f@aﬁmm at 2500rpm clockwise when viewed from the rear. Find the
gyroscopic cog%e n the aircraft. What be the effect if the aeroplane turns towards
right? (08 Marks)
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