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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
Answer all QUESTIONS

	
	
	BCLL
	CO(s)
	Marks

	1
	Define clearance ratio in sliding contact bearing.
	L1
	CO1
	[2M]

	2
	Write the expression for the thickness of the piston barrel.
	L1
	CO2
	[2M]

	3
	Define backslash and its effects in design of spur gear.
	L1
	CO3
	[2M]

	4
	Explain briefly the force analysis in worm gear
	L2
	CO4
	[2M]

	5
	Write the expression for the cylinder wall thickness.
	L1
	CO5
	[2M]

	6
	What is dispersion of population
	L1
	CO6
	[2M]

	7
	Classify the antifriction bearings.
	L2
	CO1
	[2M]

	8
	Define the beam strength of gear tooth
	L1
	CO4
	[2M]

	9
	The ‘I’ section of the connecting rod is used for high speed engines. Justify.
	L2
	CO5
	[2M]

	10
	Write any four bearing materials for better life of bearing.
	L1
	CO6
	[2M]








Part – B 




Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	
	 
	
	BCLL
	CO(s)
	Marks

	11.
	a)
	A 150 mm diameter shaft supporting a load of 10 kN has a speed of 1500 r.p.m. The shaft runs in a bearing whose length is 1.5 times the shaft diameter. If the diametral clearance of the bearing is 0.15 mm and the absolute viscosity of the oil at the operating temperature is 0.011 kg/m-s, find the power wasted in friction.
	L3
	CO1
	[5M]

	
	b)
	Classify the rolling contact bearings. Discuss their advantages over sliding contact bearings.
	L2
	CO1
	[5M]

	
	
	
	
	
	

	12.
	a)
	A four stroke internal combustion engine has the following specifications: Brake power = 7.5 kW; Speed = 1000 r.p.m.; Indicated mean effective pressure = 0.35 N/mm2;Maximum gas pressure = 3.5 N/mm2; Mechanical efficiency = 80 %. Determine: 1. The dimensions of the cylinder, if the length of stroke is 1.4 times the bore of the cylinder; 2. Wall thickness of the cylinder, if the hoop stress is 35 MPa.

The permissible stresses for the cylinder head and stud materials are 45 MPa and 65 MPa respectively.
	L3
	CO2
	[5M]

	
	b)
	Write a short note on cylinder liners
	L1
	CO2
	[5M]

	
	
	
	
	
	

	13.
	a)
	A pair of straight teeth spur gears is to transmit 40kW when the pinion rotates at 300rpm. The velocity ratio is 1:5. 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 16 times the module. Determine the Module; face width, taking into consideration the effect of the dynamic loading. The tooth form factor y can be taken as y= 0.154-0.912/no. of teeth and the velocity factor Cv = 3/ (3+v), where v is in m/s
	L3
	CO3
	[5M]

	
	b)
	For bevel gears, define the following : (i) Cone distance; (ii) Pitch angle;
	L1
	CO3
	[5M]

	
	
	
	
	
	

	14.
	a)
	A pair of helical gears has 200 stub teeth in the diametral plane. Helix angle is 450. The pinion rotates at 8,000rpm, and transmits 12kW. Gear ratio is 4:1. Safe static stress for the material for pinion and gear 100MPa. The BHN for the pinion 300 and that of gear 200. Find the module and face width, if the center distance is 200mm. And check the design for dynamic load and wear strength if error is 0.01mm.
	L3
	CO4
	[5M]

	
	b)
	Define the following terms used in worm gearing : (i) Lead; (ii) Normal pitch
	L1
	CO4
	[5M]

	
	
	
	
	
	

	15.
	a)
	Find the thickness for a tube of internal diameter 100 mm subjected to an internal pressure which is 5/8 of the value of the maximum permissible circumferential stress. Also find the increase in internal diameter of such a tube when the internal pressure is 90 N/mm2. Take E = 205 kN/mm2 and μ = 0.29. Neglect longitudinal strain.
	L3
	CO5
	[5M]

	
	b)
	Distinguish between circumferential stress and longitudinal stress in a cylindrical shell, when subjected to an internal pressure.
	L2
	CO5
	[5M]

	
	
	
	
	
	

	16.
	a)
	Discuss the characteristics of frequency curves.
	L2
	CO6
	[5M]

	
	b)
	Explain the design and natural tolerances.
	L2
	CO6
	[5M]

	
	
	
	
	
	

	17.
	a)
	Discuss the load-life relationship of rolling contact bearing. 
	L2
	CO1
	[4M]

	
	b)
	State the function of piston rings and piston pin.
	L1
	CO2
	[3M]

	
	c)
	Explain the different forces acting on the bevel gear.
	L2
	CO3
	[3M]

	
	
	
	
	
	

	18.
	a)
	Write the expression for Lewis in design of helical gear.
	L1
	CO4
	[4M]

	
	b)
	Discuss the compound cylindrical shells.
	L2
	CO5
	[3M]

	
	c)
	List the causes of variations in dimensions of components.
	L1
	CO6
	[3M]
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