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INSTRUCTIONS TO CANDIDATES:

SECTION-A is COMPULSORY umnstmg of TEN questions carrying TWO marks each.

SECTION-B contains FTVE questions carrying FIVE marks cach and stud have to pt any FOUR q

SECTION C contains THREE questions carrying TEN marks each and have to pt any TWO questi
Q No. Description (o0] BL Marks
SECTION A 20
a. Definc static cquilibrium. CO-1 L1 2
b. Summarize force conventions for free body diagram CO-1 L2 2
c. Describe 3 conditions by which two-mass system can represent a dynamically equivalent system. CO-2 L2 2
d. Label the parts of a sﬁdér crank mechanism. . CO-2 L1 2
e What is' swaying couple? Explaiu its effect in locomotives. CO-3 Ll 2
I Explain the purpose of balancing in engines and its effect on performance. CO-3 L2 2
g. Define pitch circle in a gear. CO4 L1 2
h. Define gyroscopic couple and give its relation. CO-5 Ll 2
i Describe dimensional synthesis in mechanism design. ' 4 CO-6 i2 2
j. Explain type synthesis in mechanism design. \ CO-6 L2 2
.SECTION B 20
2 Apply polygon law of forces and explain equilibrium conditions for 2 force and-3 force system. CO-1 L3 5

Examine a connecting rod having a- mass moment of inertia of 2.25 kg:m? about its centre of gravity.
The centre of gravity is located 500 mm from the small end centre, If theradius of gyration about the
3 centre of gravity is 0.25 m, first determine the mass of the connecting rod and then tind the values and CO-2 L4 S
positions of the two masses that will form the dynamically equivalent two-mass system when one mass
is located at the small end centre.

Evaluate the equations governing primary and secondary unbalanced forces in reciprocating engines by

N deriving them. o i .

5 fa\;aoluatc the speed of the driven gear in a ct;mpound gcar train deriving suitablc relations of velocity co4 Ls 5

6. Evaluate the relationship between link lengths in Freudenstein equation. CO-6 LS S
SECTION C a 20

7. Analyzc the dynamically cquivalent two-mass systcm for a connecting rod and explain the procedure. CO-2 L4 10

Examine the contact characteristics of a pair of involute spur gears where a pinion with 24 teeth drives a
8. gear with 60 teeth, having a pressure angle of 20°, module 10 mm, and addendum of 10 mm. Determine CO-4 L4 10
the length of path of approach, length of path of recess, total length of path of contact, arc of contact.

Determine the gyroscopic effects on a ship propelled by a turbine rotor of mass 5 tonnes, radius of
gyration 0.5 m, and speed 2100 r.p.m. rotating clockwise when viewed from the stern, under the
following conditions: 1.When the ship sails at a speed of 30 km/h and steers to the left along a curve of
60 m radius. 2.When the ship pitches 6° ab(;ve and 6° below the horizontal position, with the bow
descending at maximum velocity, and the pitching motion is simple harmonic ‘with a period of 20
seconds. Also explain how the direction of motion due to gyroscopic effect is determined in each case

CO-5 LS 10
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