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Before answering the question-paper candidates

should ensure that they have been supplied to correct

and complete question-paper. No complaint, in this

regard, will be entertained after the examination.

Note : Attempt any Five questions. All questions

carry equal marks.

5. (a) Calculate : (i) pressure gradient along

flow, (ii) average velocity and (iii) the

discharge for an oil of viscosity

0.02 Ns/m2 flowing between two

stationary parallel plates 1 m wide

maintained 10 mm apart. The velocity

midway between the plates is 2 m/s. 10

(b) Describe Reynolds experiments to

demonstrate the two type of flow. 10

6. The difference in water surface levels in two

tanks is 12 m. These tanks are connected by

three pipes in series of lengths 300 m, 170 m

and 210 m and of diameters 300 mm,  200

mm and 400 mm, respectively. Determine the

rate of flow of water if coefficients of friction

are 0.005, 0.0052 and 0.0048, respectively,

considering :

(a) Minor losses

(b) Neglecting minor losses. 20
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1. (a) Find the kinematic viscosity of oil having

density 981 kg/m3. Shear stress at a point

in oil is 0.2452 N/m2 and velocity

gradient at that point is 0.2 per second.

8

(b) A rectangular plane surface is 2 m wide

and 3 m deep. It lies in vertical plane in

water. Determine the total pressure and

position of centre of pressure on the plane

surface when its upper edge in horizontal

and :

(i) Coincides with water surface

(ii) 2.5 m below the free water surface.

12

2. (a) Derive one dimensional continuity

equation for incompressible fluid flow.

Also state all the assumptions made to

drive the equation. 8

(b) The velocity components of a three

dimensional incompressible fluid flow are

prescribed as :

u = x2 + y2 + 5; v = y2 + z2 – 3

Find third component of velocity. Further

check whether flow is irrotational. 12

3. (a) What is a Venturimeter ? Derive an

expression for the discharge through a

Venturimeter. 10

(b) The water is flowing at the rate of

100 litres/s through a tapper pipe of length

100 m having diameters 600 mm at the

upper end and 300 mm at the lower end.

The pipe has a slope of 1 in 30. Find the

pressure at the lower end if the pressure at

the upper level is 19.62 N/cm2. 10

4. Develop an expression for the streamlines and

equipotential lines for the :

(a) Free vortex flow 8

(b) Source — Sink pair of equal strength

separated by a distance 2a. 12
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7. (a) Explain the development of boundary

layer along a thin plate held parallel to

uniform flow. Poitn out the salient

features. 10

(b) Write notes on lift and drag on a cylinder.

10

8. (a) How would you distinguish between

hydraulically smooth and rough

boundaries ? Pipeline carrying water has

average height of irregularities projecting

from the surface of the boundary of pipe

as 0.155 mm. If the shear stress developed

4.9 N/m2, indicate the type of the

boundary. Take kinematic viscosity of

water = 0.01 stokes. 10

(b) Derive an expression for velocity

distribution for turbulent flow in smooth

pipe. 10
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