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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.

ANSWER ANY 5 OUT OF 8 QUESTIONS. EACH QUESTION CARRIES 15 MARKS.

Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6


	
	 
	
	BCLL
	CO(s)
	Marks

	1.
	a)
	Explain different types of fluids with the help of a figure between shear stress and velocity gradient.
	L2
	CO1
	[8M]

	
	b)
	The pressure intensity at a point in a fluid measures 3.942 N/cm2. Evaluate the corresponding height of fluid for (i) Water (ii) Kerosene with specific gravity of 0.82 (iii) Mercury with specific gravity of 13.6.
	L3
	CO1
	[7M]

	
	
	
	
	
	

	2.
	a)
	Derive the continuity equation for one dimensional flow.
	L3
	CO2
	[8M]

	
	b)
	A 40 cm diameter pipe conveying water, branches into two pipes of diameters 30cm and 20cm respectively. If the average velocity in the 40cm diameter pipe is 3 m/s. Find the discharge in this pipe. Also determine the velocity in 20cm pipe if the average velocity in 30cm diameter pipe is 2 m/s.
	L3
	CO2
	[7M]

	
	
	
	
	
	

	3.
	a)
	What do you understand by the terms boundary layer and boundary layer theory for flow over a flat plate? Sketch the three different regions of flow on the flat plate indicating the growth of boundary layer thickness.
	L2
	CO3
	[8M]

	
	b)
	Determine the difference in the elevations between the water surfaces in the two tanks which are connected by a horizontal pipe of diameter 300 mm and length 400 m. The flow rate of water through the pipe is 300 liter/s. Consider all losses and take friction factor f=0.008
	L3
	CO3
	[7M]

	
	
	
	
	
	

	4.
	a)
	Explain the procedure of estimating storage capacity of a reservoir by mass curve method.
	L2
	CO4
	[7M]

	
	b)
	Derive the expression for the force and work done on a moving curved plate when the jet strikes the plate at the center.
	L3
	CO4
	[7M]

	
	
	
	
	
	

	5.
	a)
	Explain working of a reciprocating pump with a neat sketch.


	L2
	CO6
	[8M]

	
	b)
	A centrifugal pump is running at 1000 rpm. The outlet vane velocity of flow at outlet is 2.5 m/s. The discharge through the pump is 200 litres/s when angle of the impeller is 450 and velocity of flow at outlet is 2.5 m/s. The discharge through the pump is 200 litres/s when the pump is working against a total head of 20m. If the manometric efficiency of the pump is 80%, determine 
(i) the diameter* of the impeller, and 
(ii) the width of the impeller at outlet.


	L3
	CO6
	[7M]

	
	
	
	
	
	

	6.
	a)
	Derive the expression for unit speed, unit discharge for hydraulic turbine.


	L2
	CO5
	[8M]

	
	b)
	A Pelton wheel is to be designed for the following specifications: Shaft power = 11,772 kW; Head = 380 metres; Speed = 750 r.p.m.; Overall efficiency = 86%; Jet diameter is not to exceed one-sixth of the wheel diameter. Determine: 
(i) The wheel diameter, 
(ii) The number of jets required, and 
(iii) Diameter of the jet.  Take Kv1 = 0.985 and Ku1 = 0.45


	L3
	CO5
	[7M]

	
	
	
	
	
	

	7.
	a)
	The right limb of a simple U-tube manometer containing mercury is open to the atmosphere while the left limb is connected to a pipe in which a fluid of sp. Gr. 0.9 is flowing. The centre of the pipe is 12 cm below the level of mercury in the right limb. Find the pressure of fluid in the pipe if the difference of mercury level in the two limbs is 20 cm.


	L3
	CO1
	[5M]

	
	b)
	Derive Bernoulli’s equation through Euler’s equation of motion.


	L2
	CO2
	[5M]

	
	c)
	Find the head lost due to friction in a pipe of diameter 300 mm and length 50 m, through which water is flowing at a velocity of 3 m/s using 

(i) Darcy formula,

 (ii) Chezy’s formula for which C = 60.


	L3
	CO3
	[5M]

	
	
	
	
	
	

	8.
	a)
	The diameters of an impeller of a centrifugal pump at inlet and outlet are 30 cm and 60 cm respectively. Determine the minimum starting speed of the pump if it works against a head of 30 m.


	L3
	CO6
	[8M]

	
	b)
	A Kaplan turbine working under a head of 20 m develops 11772 kW shaft power. The outer diameter of the runner is 3.5 m and hub diameter is 1.75 m. The guide blade angle at the extreme edge of the runner is 3.5m and hub diameter is 1.75m. The guide blade angle at the extreme edge of the runner is 350. The hydraulic and overall efficiencies of the turbine are 88% and 84% respectively. If the velocity of whirl is zero at outlet, determine: 
(i) Runner vane angles at the inlet and outlet at the extreme edge of the runner, and (ii) Speed of the turbine. 


	L4
	CO5
	[7M]
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