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Note:    a)  No additional answer sheets will be provided.

          

b)  All sub-parts of a question must be answered at one place only, otherwise it will not be valued.

          

c)  Missing data can be assumed suitably.





Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6









Part - A 



Max.Marks:20
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	BCLL
	CO(s)
	Marks

	1
	Define Bearing Characteristic Number and Bearing Modulus.
	L1
	CO1
	[2M]

	2
	State the function of Piston Skirt and Piston Pin.
	L1
	CO2
	[2M]

	3
	State any two assumptions made in the derivation of Lewis equation.
	L1
	CO3
	[2M]

	4
	List the advantages of helical gears over spur gears.
	L1
	CO4
	[2M]

	5
	Mention the assumptions made in Lame’s theory in case of thick cylinder.
	L1
	CO5
	[2M]

	6
	What is design tolerance?
	L1
	CO6
	[2M]

	7
	Distinguish between rolling contact bearings and sliding contact bearings.
	L4
	CO1
	[2M]

	8
	List the type of gear materials.
	L1
	CO4
	[2M]

	9
	Define hoop and longitudinal stress.
	L1
	CO5
	[2M]

	10
	I cross section is preferred for connecting rods. Justify I section requirement.
	L2
	CO2
	[2M]








           Part – B


   
 Max.Marks:50

ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	
	 
	
	BCLL
	CO(s)
	Marks

	11.
	
	Select a single row deep groove ball bearing for a radial load of 4000 N and an axial load of 5000N, operating at a speed of 1600 r.p.m. for an average life of 5 years at 10 hours per day. Assume uniform and steady load.
	L5
	CO1
	[10M]

	
	
	
	
	
	

	12.
	
	Explain the Design Procedure of IC Engine Piston with neat Sketch.
	L2
	CO2
	[10M]

	
	
	
	
	
	

	13.
	
	A pair of straight teeth spur gears is to transmit 20 kW when the pinion rotates at 300 r.p.m. The velocity ratio is 1:3. The allowable static stresses for the pinion and gear materials are 120MPa and 100MPa respectively. The pinion has 15 teeth and its face width is 14 times the module. Determine: 1. module; 2. face width; and 3. pitch circle diameters of both the pinion and the gear from the standpoint of strength only, taking into consideration the effect of the dynamic loading. The tooth form factor y and the velocity factor Cv are taken as follows
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	L3
	CO3
	[10M]

	
	
	
	
	
	

	14.
	
	A helical cast steel gear with 30° helix angle has to transmit 35 kW at 1500r.p.m. If the gear has 24 teeth, determine the necessary module, pitch diameter and face width for 20° full depth teeth. The static stress for cast steel may be taken as 56MPa. The width of face may be taken as 3 times the normal pitch. What would be the end thrust on the gear?
	L3
	CO4
	[10M]

	
	
	
	
	
	

	15.
	
	A high-pressure cylinder consists of a steel tube with inner and outer diameters of 20 and 40 mm respectively. It is jacketed by an outer steel tube, having an outer diameter of 60 mm. The tubes are assembled by a shrinking process in such a way that maximum principal stress induced in any tube is limited to 100 N/mm2. Calculate the shrinkage pressure and original dimensions of the tubes (E = 207 kN/mm2).
	L3
	CO5
	[10M]

	
	
	
	
	
	

	16.
	
	The recommended class of transition fit between the recess and the spigot of a rigid coupling is 60H6-j5. Assuming that the dimensions of the two components are normally distributed and that the specified tolerance is equal to the natural tolerance, determine the probability of interference fit between the two components.
	L3
	CO6
	[10M]

	
	
	
	
	
	

	17.
	
	A full journal bearing of 50 mm diameter and 100 mm long has a bearing pressure of 1.4 N/mm2. The speed of the journal is 900 r.p.m. and the ratio of journal diameter to the diametral clearance is 1000. The bearing is lubricated with oil whose absolute viscosity at the operating temperature of 75°C may be taken as 0.011 kg/m-s. The room temperature is 35°C. Find: 1. The amount of artificial cooling required, and 2. The mass of the lubricating oil required, if the difference between the outlet and inlet temperature of the oil is 10°C. Take specific heat of the oil as 1850 J / kg / °C.
	L3
	CO1
	[10M]

	
	
	
	
	
	

	18.
	
	A pair of worm and worm wheel is designated as 3/60/10/6 The worm is transmitting 5 kW power at 1440 rpm to the worm wheel. The coefficient of friction is 0.1 and the normal pressure angle is 20°. Determine the components of the gear tooth force acting on the worm and the worm wheel.
	L3
	CO4
	[10M]
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