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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:25
Answer all QUESTIONS

	
	
	BCLL
	CO(s)
	Marks

	1
	Difference between Cohesion and adhesion.
	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
	Define and draw Total energy line and hydraulic gradient line.
	L2
	CO3
	[2M]

	4
	Sketch the layout of a hydro-electric power plant and name its parts.
	L1
	CO4
	[2M]

	5
	A turbine develops 9000 kW when running at a speed of 140 rpm and under a head of 30 m. Determine the specific speed of the turbine.
	L3
	CO5
	[2M]

	6
	What is NPSH in pumps and why is it important?
	L2
	CO6
	[3M]

	7
	What do you understand by gage pressure and absolute pressure? How are they related?
	L1
	CO1
	[3M]

	8
	Express the head loss at the entrance and exit of a pipe.
	L2
	CO3
	[3M]

	9
	What is draft tube? Explain its function.
	L1
	CO5
	[3M]

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


	L2
	CO3
	[3M]








Part – B 




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

	11.
	a)
	State the Newton’s law of viscosity and give examples of its application and about is the effect of temperature on viscosity.

	L3
	CO1
	[5M]

	
	b)
	A simple U- manometer is installed across an orifice meter. The manometer is filled with mercury (specific gravity=13.6) and the liquid above the mercury is carbon tetra chloride (specific gravity=1.6).The manometer reads 200 mm. What is the pressure difference over the manometer in N/m2.
	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)
	Two pipes of diameters of 5 cm and 10 cm and each 200 m in length are connected parallel between two tanks having a water level difference of 10 m. If these two pipes are to be replaced by a single pipe supplying the same quantity of water, find out the required diameter. Take friction factor f = 0.04 for all pipes and neglect minor losses.

	L3
	CO3
	[5M]

	
	b)
	Derive the discharge equation of a venturimeter from the first principles.
	L2
	CO3
	[5M]

	
	
	
	
	
	

	14.
	a)
	Obtain an expression for the force exerted by a jet of water on a moving vertical plate in the direction of the jet.
	L2
	CO4
	[5M]

	
	b)
	Explain the concept of pumped storage plant with the help of a sketch. What are its applications?
	L2
	CO4
	[5M]

	
	
	
	
	
	

	15.
	a)
	Explain the working of Pelton turbine with a neat sketch.

	L2
	CO5
	[5M]

	
	b)
	A turbine is running at 200rpm when the head available is 30m. The discharge from the turbine is 10 m3 /s. Taking overall efficiency as 80%, find the specific speed and power developed by the turbine. Also find the speed, discharge and power of the turbine if the available head dropped to 20m.
	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)
	A jet of water of diameter 50 mm strikes a fixed plate in such a way that the angle between the plate and the jet is 300. The force exerted in the direction of the jet is 1471.5 N. Determine the rate of flow of water.
	L3
	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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