
  

Code No. 463/CBCS
FACULTY OF ENGINEERING

B.E. (Civil) IV - Semester (CBCS) (Main) Examination, May/June 2018

Subject : Fluid Mechanics - II
Time : 3 Hours                                                                                         Max. Marks: 70

Note: Answer all questions from Part-A & any five questions from Part-B.

PART – A (20 Marks)

1 Write the significance of Reynolds number. 2
2 Find the diameter of a single pipe of length 1500m to replace three pipes of

length 600m, 500m and 300m and diameters 300mm, 200mm and 100mm. 2
3 Explain the terms hydraulic gradient line and total energy line. 2
4 Define water hammer phenomenon. 2
5 Differentiate between friction drag and pressure drag. 2
6 Define laminar sublayer. 2
7 Define specific energy and critical depth. 2
8 State the Froude number values for critical, subcritical and supercritical states

of flow. 2
9 List the different surface profiles. 2
10 If a hydraulic jump occurs at a point where the upstream depth is 0.25m, what

would be the depth after the hydraulic jump, if the discharge per unit width
q=0.625 m3/s per metre width. 2

PART - B (50 Marks)
11 (a) Derive Hagen Poisuille’s equation for laminar flow through circular pipes. 5

(b) A pipe 200mm in diameter and 45m long conveys water at a velocity of
2.5 m/s. Find the head lost in friction. Take f= 0.006. 5

12 (a) Explain different types of pipes, based on pipe materials. 5
(b) Water flowing in a long pipe of diameter 150mm and thickness 6mm is

suddenly stopped by closing the valve at the discharge end. The quantity
of water flowing is 18 litres/sec. Find the rise in pressure, taking the
modulus of elasticity of pipe material as 1.962x105 N/mm2 and bulk modulus
of water as 1.962x103 N/mm2. 5

13 (a) Explain the drag on a flat plate, held perpendicular to the direction of flow
of fluid. 5

(b) If the velocity distribution in the boundary layer is given by

y

U

u
 , determine

the displacement thickness, momentum thickness and energy thickness. 5

14 (a) Derive Chezy’s equation for uniform flow. 5
(b) A channel of trapezoidal section has sides sloping at 600 with the horizontal

and a bed slope of 1 in 800 and conveys a discharge of 12m3/s. Find the
bottom width and depth of flow for most economical section. Take Chezy’s
constant C=70. 5
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15 (a) Explain specific energy diagram and determine the expression for critical
depth. 5

(b) A rectangular channel 7.5m wide has a uniform depth of flow of 2m and has
a bed slope of 1 in 3000. If due to weir constructed at the downstream end
of the channel, water surface at a section is raised by 0.75m, determine
the water surface slope with respect to the horizontal at this section.
Take n=0.02. 5

16 (a) Derive an expression for the celerity of a positive surge. 5
(b) Calculate the total drag, shear drag and pressure drag exerted on 1m length

of an infinite circular cylinder which has a diameter equal to 30mm, air of
density 1.236 Kg/m3 flowing past the cylinder with velocity 3.6 m/min. Take
total drag coefficient equal to 1.4 and shear drag  coefficient equal to 0.185. 5

17 Write short notes on 10
(i) Momentum thickness
(ii) Separation of Boundary layer.
(iii) Hydraulic jump.
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