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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: 6x2=12

[image: image1.wmf] Answer all QUESTIONS, EACH QUESTION CARRIES 2 MARKS.
	
	
	BCLL
	CO(s)
	Marks

	1
	Write the Manning’s equation and define hydraulic radius.
	L2
	CO1
	[2M]

	2
	Differentiate between uniform and non-uniform flow.
	L1
	CO2
	[2M]

	3
	Name the types of hydraulic jump.
	L1
	CO3
	[2M]

	4
	Write the angular momentum principle.
	L2
	CO4
	[2M]

	5
	Define specific speed of turbine.
	L2
	CO5
	[2M]

	6
	Define manometric head in the centrifugal pump.
	L1
	CO6
	[2M]








           Part – B


Max.Marks: 6x8=48
ANSWER ALL QUESTIONS. EACH QUESTION CARRIES 8 MARKS.
	
	
	BCLL
	CO(s)
	Marks

	7.
	A channel has vertical walls 1.2 m apart and a semicircular invert. If the centreline depth is 0.9 m and the bed slope is 1 in 2500, find the discharge using Chezy’s formula with C = 54.
	L3
	CO1
	[8M]

	
	OR
	
	
	

	8
	A trapezoidal channel has side slopes of 3 horizontal to 4 vertical and the slope of its bed is 1 in 2000. Determine the optimum dimensions of the channel if it is to carry water at 0.5 m3/s. Take Chezy’s constant as 80.
	L3
	CO1
	[8M]

	
	
	
	
	

	9.
	Describe in detail characteristics of water surface profiles with neat sketches.
	L2
	CO2
	[8M]

	
	OR
	
	
	

	10
	A rectangular channel having a bottom slope of 0.001 is carrying a flow of 30 m3/s. The bottom width is 10.0 m. A control structure is built at the downstream end which raises the water depth at the downstream end to 5.0 m. Compute the water surface profile by using direct step method. Manning n for the flow surfaces is 0.013 and α = 1.
	L4
	CO2
	[8M]

	
	
	
	
	

	11
	A 8 m wide rectangular channel conveys 15 m3/s of water at a depth of 1.2 m. Calculate:

(i) Specific energy of the flowing water;

(ii) Critical depth, critical velocity and minimum specific energy;

(iii) Froude number and state whether flow is subcritical or supercritical.
	L4
	CO3
	[8M]

	
	OR
	
	
	

	12
	Derive the equation for alternate depth and loss in hydraulic jump.
	L3
	CO3
	[8M]

	
	
	
	
	

	13
	Derive an expression of force exerted on a stationary symmetrical curved plate when jet strikes the curved plate at the center with neat sketch.

	L3
	CO4
	[8M]

	
	OR

	
	
	

	14
	A jet of water 75 mm diameter having a velocity of 20 m/s, strikes normally a flat smooth plate. Determine the thrust on the plate (a) if the plate is at rest, (b) if the plate is moving in the same direction as the jet with a velocity of 5 m/s. Also find the work done per second on the plate in each case and the efficiency of the jet when the plate is moving.
	L4
	CO4
	[8M]

	
	
	
	
	

	15
	A Pelton wheel is to be designed for the following specifications: Power (brake or shaft) - 9560 kW, head - 350 meters, speed - 750 r.p.m., overall efficiency - 85%, Jet diameter - not to exceed 1/6th of the wheel diameter. Determine the following: (i) the wheel diameter, (ii) diameter of the jet and (iii) the number of jets required. Take Cv = 0·985, Speed ratio = 0.45. Assume suitable data if necessary. 

	L5
	CO5
	[8M]

	
	OR
	
	
	

	16
	Explain the components, principle and working of a Kaplan turbine with a neat sketch. 
	L3
	CO5
	[8M]

	
	
	
	
	

	17
	Discuss in detail about working principle and uses of multistage pumps.
	L4
	CO6
	[8M]

	
	OR
	
	
	

	18
	A centrifugal pump is to discharge 0.118 m3/s at a speed of 1450 r.p.m against a head of 25 m. The impeller diameter is 250 mm, its width at outlet is 50 mm and manometric efficiency is 75 percent. Determine the vane angle at the outer periphery of the impeller
	L4
	CO6
	[8M]
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