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Part — A: Compulsory [5]
1  |State and prove Kennedy’s theorem. 05 | CO2 | L2
Part — B: Answer any three questions [15]
2 |Using complex algebra derive expressions for velocity and acceleration of piston, angular acceleration 15 | CO2 | L3
of connecting rod of a reciprocating engine mechanism. With these expressions determine the above
quantities, if the crank length is 50mm, connecting rod 200mm, crank speed is constant at 3000rpm and
crank angleis 30°.
3a Explain Klien’s construction for slider crank mechanism. 10 | CO2 | L2
The crank and connecting rod of a reciprocating engine are 200mm and 700mm respectively. Thecrankl 05 | CO2 | L3
is rotating in clockwise direction at 120 rad/sec. Find with the help of Klien’s construction:
3b. i Velocity and acceleration of piston
ii. Angular velocity and angular acceleration of the connecting rod,
at the instant when the crank is at 30° to the inner dead centre.
/An epicyclic gear train consists of a sun wheel S, a stationary internal gear E and three identical planetf 15 | CO4 | L3
wheels P carried on a star shaped carrier C. The sizes of different toothed wheels are such that the planet
4 carrier C rotates at 1/5™ of the speed of the sun wheel S. The minimum number of teeth on any wheel is
16. The driving torque on the sun wheel is 100Nm. Determine;
i Number of teeth on different wheels of the train, and
ii. Torque necessary to keep the internal gear stationary.
5a What are the types of gear trains? Explain with the help of neat sketches. 05 | CO4 | L1
An epicyclic train of gears is arranged as shown in the figure. How many revolutions does the arm, to 10 | CO4 | L3
which the pinions B and C are attached, make: Army
i When A makes one revolution clockwise and makes half > g,}
arevolution counter clockwise, and / 77 / / “
5h. ii. When A makes one revolution clockwise and D is ( [ /] '
stationary. \ ,\‘/5,,/ //
The number of teeth on the gears A and D are 40 and 90 respectively. \!\%_G_/ D
In the toggle mechanism shown in the figure below, the crank OA rotates at 210rpm counter clockwisg 15 | CO2 | L3
increasing at the rate of 60rad/sec®. For the given configuration determine:
i Velocity of sider D and angular velocity of ﬁ/-
link BD
ii. Acceleration of dider D and angular
6 acceleration of link BD
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