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Instructions:
1. Attempt all questions.
2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. Simple and non-programmable scientific calculators are allowed.

Q.1 (a) What is Kinematics? 03
(b) Define (1) Machine (2) Mechanism giving examples. 04
(¢) Classify the kinematic pairs giving examples. 07

Q.2 (a) Whatis the velocity of rubbing? How is it determined? Explain for a four- 03

bar mechanism.
(b) Draw any two inversions of four bar mechanism. 04
(¢) Derive the equations for tangential and radial acceleration. 07
OR
(¢) Define the degree of freedom. Find the degree of freedom for a four-bar 07
mechanism.
Q.3 (a) State the types of cams giving neat sketches. 03
(b) Define: 1. Tooth thickness 2. Module for a spur gear. 04
(¢) Differentiate between Open and Cross belt drive in tabular format. 07
OR.
Q.3 (a) State the types of followers giving neat sketches. 03
(b) What is the arc of approach for a spur gear? Give related equation. 04
(¢) Derive the equation for maximum power transmitted by belt. 07
Q.4 (a) Whatis an instantaneous center? 03
(b) What is a displacement diagram for cam? How is it drawn for a SHM? 04

Assume all required data is available.

(¢) If on a shaft, there are four unbalance masses in four planes, how a 07
balancing is carried out for such a case? Explain. Assume the unbalance
masses are at different radii. Assume all required data are available.

OR
Q.4 (a) Differentiate between Static and Dynamic balancing. 03

(b) If there are four masses on shaft in single plane with different radii. Show 04

how the balancing is carried out?

(¢) Derive the governing equation for single degree of freedom system. 07
Q.5 (a) State the applications of friction in mechanical engineering. 03
(b) Discuss the Laws of friction. 04
(¢) Discuss the gyroscopic effect on two-wheeler. 07

OR
Q.5 (a) What are the types of vibrations? 03
(b) Explain the types of brakes with applications. 04

(¢) Derive the governing equation for gyroscopic torque(couple). 07
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