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

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

50, will be treated as malpractice.
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" . Define static balanc

State the conditions for link to
(1) when 2 forces act ‘
(i1) when three forces act’ .. :
(ii1) when two forces and tt)rque act (06 Marks)

A four bar mechanism. shown in Fig.Q1(b) is acted by a force F = 2000 N. Calculate the
required torque on lmk AB(T>) for equlhbnum of the mechanism.

Fz2000n  Given:

AD =215 mm
=200 mm
BC =370 mm
e DC= 3SQ mm
CE =100 mm
(10 Marks)
State and explain D"Alembert’s principle. (04 Marks)

Connecting rod-of a gas engine hasy ass of 70 kg and has radius of gyration of 36 cms
about an axis through centre of gr 1ty ‘Length of rod between centres is 100 cm and centre
of gravity-is 33 cms from cra in centre. If crank" lcngth 1s 22.5 cms and revolves at a
uniform speed of 270 rpm, determine the magnitudé and direction of inertia force on the rod
and corresponding torque on the crank shaft when the inclination to IDC is 30°. (12 Marks)

L

and dynamic balancing. (04 Marks)
00 kg, my =175 kg, m3 = 200 kg and m4 = 125 kg are fixed to cranks of
200 mm radius and revolve in planes-1;2, 3 and 4 respectively. Angular position of planes 2,

3 and 4 with respect to 1 are 75°;.135° and 240° taken in same sense. Distance of planes 2, 3
and 4 from 1"are 600 mm, 1800 mm and 2400 mm. Determine the magnitude and position of
balance masses at radius 600 mm in planes L and M located in middle of 1 and 2 and in the
middle of 3 and 4 respectl ; (12 Marks)

Four masses m; =

OR
Firing order of 6 cylmder vertical 4 stroke in line engine is 1-4-2-6-3-5. Piston stroke is
100 mm, length- of each connecting rod = 200 mm. Pitch distance between cylinder center
lines are 100 mm, 100 mm, 150 mm, 100 mm and 100 mm. Determine out of balance
primary and secondary forces and couples in this engine taking plane midway between
cylinders 3.and 4 as reference plane. Reciprocating mass per cylinder is 2 kg and the engine
runs at 1500 rpm. (16 Marks)
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Module-3
Define: (i) Sensitivity (i1) Stability (iii) Isochronism:. (06 Marks)
A porter governor has all four arms 300 mm long. The upper arms are pivoted on the axis of
rotation and lower arms are attached to the sleeve at distance of 35 mm from the axis. Mass
of each ball is 7 kg and mass of sleeve is 54 kg. Determine the equilibrium speed when the
radius of rotation of the balls is 225 mm. 1
What will be the range of speed for this position iffrictional resistance to‘motion of sleeve is
equal to force of 30 N at the sleeve? » (10 Marks)

Derive an equation for gyroscopic cguple A (08 Marks)
An aeroplane makes a complete half circle of 40 m radius towards left when flying at
175 kmph. Mass of the engine along with propeller is 400 kg with radius of gyration
300 mm. Engine runs at 2500 pm clockwise when viewed from the rear. Find the
gyroscopic couple on the air craft what will be the affect if aeroplane takes right turn.

(08 Marks)

Module-4
Define : (i) Periodic-motion (ii) Time period. (iii) Frequency (iv) Amplitude (08 Marks)
Add the following Harmonic motions«analytically and check it graphically
x, =3sin(wt+30°), x, = 4cos(ot+10°) (08 Marks)

OR

Derive an xpressmn for natural ﬁequency of spring mass system considering the mass of

the sprlng b , (08 Marks)
mass attached to it.
11) Energy method
(08 Marks)
&
a, *E@ﬁne logarithmic decrément. Derive an équation for logarithmic decrement. (08 Marks)

b”ﬁw spring mass damper system has a mass, of 3 kg K = 100 N/m; ¢ = 3 N-sec/m. Determine:

(i) Damping factor
(1) Natural: frequency of damp@d il bratlons
(m1) Lo garlthrmc decrement

(iv) Number of cycles after wh;ch or1g1na1 amplitude is below 20%. (08 Marks)
OR

Define magnification factbr Derive and expression for the same and discuss its variation

with frequency ratio. (08 Marks)

Mass of 100 kg has ‘been mounted on spnng support having stiffness 19600 N/m and
damping coefficient 100 N-Sec/m. Mass is acted by Harmonic force of 39 N at undamped
natural frequency of the system. Determine:

) Amphtude of vibration of the mass

(1) Phasa difference between force and displacement

xxxxx

(iii) Force"transmlsmblhty ratio (08 Marks)
4 *x%x ) of **




