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MINING ENGINEERING 
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Use of HMT Data book Permitted 

Time: 3 Hours Answer ALL Questions Max. Marks 100 

PART-A (10 x 2 = 20 Marks) 

1. What are path and point functions? 
2. Write down the Fourier's law of heat conduction. 
3. Define compression ratio with regard to an IC engine. 
4. Mention at least two differences between 2 stroke and 4 stroke engines. 
5. Define law of gearing. 
6. Define degrees of freedom. 
7. What is a universal joint? Give example. 
8. When Bevel gear arrangement is used for power transmission? 
9. Define intercooling with regard to reciprocating compressors. 
10. What is a forced vibration? 

Par t - B ( 5 x 1 6 = 80 marks) 

11. i) Derive the steady flow energy equation starting from first law of thermodynamics. 
ii)Describe the mechanisms of heat transfer with examples (10+6) 

12. a) How does a four stroke Diesel engine operates? Explain with schematic. Also 
mention the advantages of Diesel engine over petrol engine. (8+4+4) 

(OR) 

b) Draw a schematic of a vapour compression refrigeration cycle and explain its 
operation.Also mention some methods of cooling applicable to mines. (4+8+4) 



Roll No. 

13. a)i) Find the power transmitted by a belt running over a pulley 70 cm in diameter at 
300 rpm . Take u= 0.3 and angle of lap = 160°. Assume maximum tension in the 
belt as 2450 N. (10) 

ii) Briefly discuss about chain and rope drives and their applications. (6) 

(OR) 

b)i) The following data refers to two meshing spur gears: 
Velocity ratio = 0.33 , module = 4 mm, pressure angle is 20°. Centre to centre 
distance is 200 mm. Determine the no. of teeth and root circle diameter of the two 
gears. (10) 

ii) Give examples of hydraulic / pneumatic power transmission in mines. (6) 

14. a) Draw the profile of a cam operating a knife edge follower when the axis of the 
follower passes through the axis of the cam from the following data: 
Follower to move outward through 40 mm during 60° of cam rotation, Follower to 
dwell for next 45°,follower to return to its original position during next 90°, follower 
to dwell for rest of the cam rotation. The displacement of follower is simple 
harmonic motion during both outward and return strokes. The minimum radius of 
the cam is 50 mm. If cam rotates at 300 rpm determine the max. acceleration and 
velocity during outward and return strokes. (16) 

(OR) 

b) Explain the Withworth quick return mechanism, and also the different type of 
kinematic pairs with examples. Support your answer with a schematic (6+10) 

15. a)i) Draw a schematic of a fan and a compressor and name the parts. (10) 
ii) How does a fan creates air motion and how does a compressor increases the 

pressure of fluid entering? (6) 
(OR) 

b)i) Discuss with examples free, forced longitudinal and transverse vibrations. (8) 
ii) How does a vibration shaker operate? Explain the same with a sketch. (8) 


