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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
	What is the difference between dynamic viscosity and kinematic viscosity? State their units of measurements.
	L2
	CO1
	[2M]

	2
	Determine the component of rotation for the following velocity field pertaining to the flow of an incompressible fluid.  ‘u’ = Ayz , ‘v’ = Azx, ‘w’ = Axy where ‘A’ is a numerical constant. Comment whether the flow is rotational or irrotational
	L3
	CO2
	[2M]

	3
	Explain the momentum thickness.
	L2
	CO3
	[2M]

	4
	What is dimensional homogeneity? Give its application.
	L1
	CO4
	[2M]

	5
	What is the significance of the characteristics curves of a pump?
	L3
	CO5
	[2M]

	6
	What is NPSH in pumps and why is it important?
	L2
	CO6
	[2M]

	7
	Define specific gravity.
	L1
	CO1
	[2M]

	8
	Express the head loss at the entrance and exit of a pipe.
	L2
	CO3
	[2M]

	9
	Define slip, percentage of slip and negative slip of reciprocating pump.
	L1
	CO5
	[2M]

	10
	Distinguish uniform and non-uniform flows and give one example for each.


	L2
	CO3
	[2M]








Part – B 




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

	11.
	a)
	Derive the Newton's law of viscosity.
	L3
	CO1
	[5M]

	
	b)
	Explain the working of U-tube differential monometer.
	L4
	CO1
	[5M]

	
	
	
	
	
	

	12.
	a)
	A 30 cm diameter pipe, conveying water, branches into two pipes of diameters 20 cm and 15 cm respectively. If the average velocity in the 30 cm diameter pipe is 2.5 m/s, find the discharge in this pipe. Also determine the velocity in 15 cm pipe if the average velocity in 20 cm diameter pipe is 2 m/s.
	L4
	CO2
	[5M]

	
	b)
	Obtain Bernoulli’s equation from Euler’s equation and list the assumptions made.
	L2
	CO2
	[5M]

	
	
	
	
	
	

	13.
	a)
	Establish a relation for the average and maximum velocity for one-dimensional viscous flow of fluid between two fixed parallel plates.
	L3
	CO3
	[5M]

	
	b)
	Fluid flows at the rate of 0.5 lit per unit width between two infinite parallel plates kept stationary 2 cm distance apart. If the flowing fluid has a mass density 1250 kg/m3 and the dynamic viscosity 0.9 Ns/m2, determine the pressure drop per unit length.


	L3
	CO3
	[5M]

	
	
	
	
	
	

	14.
	
	What do you mean by repeating variables? 
	L4
	CO4
	[5M]

	
	
	The pressure difference ΔP in a pipe of diameter 'D' and length 'l' due to turbulent flow depends on the velocity 'V' viscosity 'μ' density '⍴' and roughness k. Using Buckingham's π theorem, obtain an expression for ΔP.
	L4
	CO4
	[5M]

	
	
	
	
	
	

	15.
	a)
	Describe the principle and working of a reciprocating pump with a neat sketch.
	L2
	CO5
	[5M]

	
	b)
	The diameters of an impeller of a centrifugal pump at inlet and outlet are 30 cm and 60 cm respectively. The velocity of flow at outlet is 2 m/s and the vanes are set back at an angle of 450 at the outlet. Determine the minimum starting speed of the pump if the manometric efficiency is 70%.
	L3
	CO5
	[5M]

	
	
	
	
	
	

	16.
	a)
	Derive the expression for the work done by a double acting reciprocating pump.
	L2
	CO6
	[5M]

	
	b)
	Obtain an expression for specific speed for a centrifugal pump.
	L2
	CO6
	[5M]

	
	
	
	
	
	

	17.
	a)
	The pressure outside the droplet of water of diameter 0.04 mm is 10.32 N/cm2. Calculate the pressure within the droplet if surface tension is given as 0.0725 N/m of water.
	L3
	CO1
	[4M]

	
	b)
	What is Euler’s equation of motion? How will you obtain Bernoulli’s equation from it?
	L3
	CO2
	[3M]

	
	c)
	Obtain an expression for head loss of head due to sudden enlargement of a pipe.
	L2
	CO3
	[3M]

	
	
	
	
	
	

	18.
	a)
	What are dimensionless numbers and their significance?
	L2
	CO4
	[4M]

	
	b)
	Draw inlet and outlet velocity triangles for a Pelton turbine and indicate the direction of various velocities.
	L2
	CO5
	[3M]

	
	c)
	Define slip, percentage slip and negative slip of a reciprocating pump.
	L2
	CO6
	[3M]
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