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Part A (10 x 2 = 20 Marks) 

1. Indicate the difference between the First and Second Laws of Thermodynamics. 
2. Distinguish between black and grey bodies in radiation heat transfer phenomena. 
3. Indicate the methodologies of using a solid fuel like coal in reciprocating engine systems. 
4. How the performance of a vapour compression refrigeration cycle is gauged? 
5. Indicate the methods of organising a train of gears for engineering applications. 
6. How a rope drive is specified? 
7. Indicate the role of cams (or camshafting) in piston engine systems. 
8. What is special in universal Joints? 
9. Why staged compression of air is resorted to in high compression ratio equipments? 
10. Indicate the application of vibrators and shakers. 

Part B (5 x 16 = 80 Marks) 

11. (i) Make a comparison of two-stroke cycle piston engine systems with four-stroke 
cycle systems. (6) 

(ii) Discuss the working of a typical piston engine system making use of coal dust as 
a fuel with an illustration. (10) 

12. (a) (i) Give the Kelvin-Planck and Clausius Statements of law of 
thermodynamics and indicate their significance. (6) 

(ii) Write the Steady Flow Energy Equation of a thermodynamic system and 
indicate its usefulness. (10) 

(OR) 

(b) (i) What is Newton's law of cooling? Discuss. (6) 
(ii) Taking the case of a reciprocating piston engine, indicate the 

methodology of assessing the heat transfers taking place. (10) 
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Indicate the significance of air-conditioning in mining environment. (6) 
Discuss the working of a vapour - compression refrigeration system with 
an illustration. (10) 

(OR) 

Give a note on belt drives vis-a-vis chain drives for industrial applications. 

(6) 

How do clutches differ from shaft couplings? Depict a typical coupling 
arrangement. (10) 

Indicate the need for 'quick return mechanism' in machineries. (6) 

Discuss the construction and working of a typical quick return mechanism 
with an illustration. (10) 

(OR) 

Indicate the types of cams and their followers used in some of the 
machanisms. (6) 

Depict a 'Ratchet and Pawl Mechanism' and indicate its application. (10) 

Indicate the performance parameters of air-compressor units. (6) Outline the features of a staged air-compressor unit with an illustration. 
(10) 

(OR) 

How unwanted vibrations in machineries are dealt with? 
Give a note on vibrators and shakers. 

<6) 
(10) 


