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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Fifth Semester B.E. Degree Examin@@?ﬁ%an.m eb. 2021
Dynamics of Machines

Time: 3 hrs. " +« Max. Marks:100
Note: Answer any FIVE full questions, selecttng at least TWO questmns  from each part.
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b.

N, %W’“@
PART — A
Explain Equilibrium with respect- to two force and three force members (06 Marks)
A four bar mechanism shown in" Fig. QI(b). The dlmensmns of various links are
= 200mm, BC = 370mm, €D = 350mm, AD = 215mim; CE = 100mm. Determine the
required value of “T,” and various forces on links for‘@“fghee?&qulhbnum of the system.

(14 Marks)

Explain the following terrns w1th respect to 1.C. engme AN,
1)  Pistoneffort -
ii)  Force acting alongjwthe connecting rod™ . ¢ &

i) Crank pin effort O v —
tv) Crank eff;@ '""\ (08 Marks)
A vertical double-acting steam engm%pas a cylinder 300mm diameter and 450mm stroke
and runs at Zwafﬁpm The rec1procatmg parts has a mass of 225kg and the piston rod is 50mm
diameter: THé’e connecting rod@ 1.2m long. Whenwthe»ﬁcrank has tumed through 125° from

the top dead centre, the steam, pr@Ssure above thé.piston is 30kN/m* and below the Piston is
1.5 kam Calculate the effective turning moment on the crank shaft. (12 Marks)
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‘Derive an expression for max1mum ﬂuctua‘f' ﬁ“‘of energy in a multi-cylinder engine.

émﬁw Al M (08 Marks)

AN

%ﬁ%ﬂ single cyhnder smglc acting four s;roke gas engme develops 20 KW at 300 rpm. The

work done by thgegases during the“expansion stroke is three times work done on the gases
during the co mﬁlpressmn stroke,, tﬁémwork done during the suction and exhaust strokes being
negligible!"if tﬁe total fluctuatioh.of speed is not to exceed +2% of the mean speed and the
turning moment diagram during compression and expansion is assumed to be triangular in
shape, determine the momcnt of inertia of the flywheel. (12 Marks)
Derive an expression wfor displacement, velocity and Acceleration for a Tangent cam
operating on a radial translating roller follower, when the roller has contact with straight

Flank. Wf; (12 Marks)
Derive an expressmn for Displacement and velocity for a circulation arc cam operating a
Flat — Faced folfbwer when the contact is on the circular Flank. (08 Marks)
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PART-B 0, %
Explain briefly static balance and dynamic balahce as applied to revolving masses in
different planes. y, W%@ (04 Marks)
Four masses of magnitude 5, 6 M and 8kg reyg‘élﬁ%’e in planes A, B, C and D respectively. The
planes B, C, D are placed at a distance 0.3rh, 1.2m and 2.0m respectively from A. The
masses are at same radii of 0.3m. Find‘the thagnitude of M and relative angular position of
all masses for complete balance. 4 ) ’ (16 Marks)
Derive an expression for resiggéi%%@balanced force in %gs?*?;gf partial primary balance of
single cylinder engine. \ N ) L o) (08 Marks)

. "2 |
A five cylinder in line eng%e%g;unnmg at 750 rpm has successive cranks 144° degree apart,

the distance between cylinder centre lines being 37§Qn%m the piston stroke is 225 mm and
the ratio of connectingod/ength to the crank radius'is 4. Examine the engine for balance of

primary forces anqw co??pf s. The reciprocating mass.per cylinder is 15 kg. (12 Marks)
Define the following terms relating to Govcgﬁcr:
i) Sensitiveness G
ii) Stability)
iii) Isochronism AL ,
iv) ,%Eﬁfoi% and power. AT ANy (08 Marks)

The Arms of a porter governor%a?%gach 250mm long.and pivoted on the governor axis. The
mass of each ball is Skg and the mass of the centguafféﬁiééve is 30kg. E@%@dius of rotation of
the balls is 150mm when-the sleeve begins /o tise and reaches-a value of 200mm for
maximum speed. Determine the speed range,of.-governor. If the “Friction at the sleeve is
equivalent of 20N of load at the sleeve, Detéiﬁr&jﬁe how the speed fange is modified.

- (12 Marks)

g i

Describe the effect of the gyrosco%é ‘couple on an aero pﬁﬁe for the following cases, with
; . ¢ -

vector diagram:+" W) % (12 Marks)
,Q%Case no. | Viewing from Direction of, | Turn of the aero plane
N, {7, | rotation of propeller towards
e Clockéwise Left
& Counter:clock wise Left
{.€lock wise Right
Cotinter clockwise Right
Each road wheel of a motor cycl?j“has a moment of inertia of 2k§m2. The rotating parts of

the enginqu %@hé motor cycle has 2 moment of inertia of 0.2 kgm". The speed of the engine
is 5 times the speed of the%wheel and is in the same sense. The mass of the motor cycle with
rider is 200kg and its CG.is:500mm above ground level. The diameter of the wheel is SOmm.
The motor cycle is travelling at 15m/sec. on a curve of 30m radius. Determine: i) Gyro
couple, centrifugal couple, overturning and balancing couple in terms of angle of heel and
ii) Angle of heel. (08 Marks)

iy
-

W * %k k %k kK

2 of 2



