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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 Five questions in all, selecting at

least one question from each Unit. Assume

missing data, if any, with justification. All

questions carry equal marks.

(b) Derive the Hagen-Poiseuille's equation for

a fully developed laminar flow in a

circular pipe. 15

4. (a) A siphon tube having a diameter of 2 cm

draws water from a large open reservoir

and discharges into the open atmosphere

as shown in the figure. Assume

incompressible fluid and neglect frictional

losses. What is the flow rate at the

discharge point ?

2 m

5 m

(b) State the Buckingham's  theorem. Using

 theorem, show that :
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Unit I

1. (a) State and prove Pascal's law.

(b) Determine the pressure difference

between the pipes A and B when

connected to an inverted U-tube

differential manometer containing oil of

SG = 0.8 as the manometer liquid. The

pipe A conveys water and a fluid of SG

= 0.9 flows through the pipe B. The

position of the manometric liquid in the

manometer limbs is as indicated in the

figure. If PB = 5×104 Pa and the

barometer reading is 730 mm Hg, find

the pressure in pipe A in m of water

absolute. 15

80 cm 50 cm

15 cm

SG 0.8
oil

B

A

2. (a) For a plane rectangular vertical

submerged surface of height ‘H’ and

width ‘W’, determine the resultant force

acting on the surface and its line of action

due to fluid of density ‘’. The surface

is submerged at a depth of ‘d’ below the

free surface of the fluid.

(b) Define stream function for a two-

dimensional incompressible flow field.

Consider a flow represented by the

velocity field   ˆ ˆV A B Ay i xj  


,

where A = 6s–1, B = 3ms–1, and the

coordinates are measured in meters.

Obtain an expression for the stream

function. 15

Unit II

3. (a) Derive the continuity equation for a one-

dimensional flow in Cartesian

coordinates.
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where F is the force on the propeller of

an aircraft which is known to depend

upon the forward speed of the aircraft U,

density of air , viscosity of air µ,

diameter of propeller D and speed of

rotation of propeller N. 15

Unit III

5. Crude oil having a SG of 0.93 and a viscosity

of 4 cP is draining by gravity from the bottom

of a tank. The depth of liquid above the

drawoff connection in the tank is 6 m. The

line from the drawoff is 3-in. Schedule 40

pipe (ID = 75 mm). Its length is 45 m, and it

contains one elbow, two gate valves. The oil

discharges into the atmosphere 9 m below the

drawoff connection of the tank. What flow

rate, in m3/h, can be expected through the

line ?
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Given, f = 0.0055, and the loss coefficients

for the fittings in the following table :

Fitting loss coefficient (Kf)

Elbow, standard

45º 0.35

90º 0.75

Gate valve

Half open 4.5

Wide open 0.17 15

6. (a) Explain the working of V-notch and

derive the expression for determining

flow rate.

(b) Two reservoirs are connected by three

pipes in parallel :

Length (m) Dia. (cm)

First pipe 100 20

Second pipe 200 20

Third pipe 100 10

The total discharge is 0.2 m3/s. Calculate

the difference in elevations of the free

surfaces in the reservoirs if f = 0.02 for

each pipe. 15

Unit IV

7. (a) Define : Mach number, subsonic flow,

supersonic flow, local isentropic

stagnation properties.

Air flows isentropically from a reservoir,

where p = 320 kPa, T = 490 K to section

1 in a duct, where A1 = 0.2 m2, and

V1 = 600 m/s. Compute T1, Mach number

and p1 at section 1. Take  = 1.4, Cp =

1005 J/kg K.

(b) Oil of sp. gr. = 0.91 flows through a

pipe of diameter 250 mm. The pressure

difference across 100 mm diameter, sharp

edged orifice is 350 mm Hg. The

coefficient of discharge for the orifice in

the pipe is 0.63. What is the discharge

rate of oil in the pipe ? 15

8. (a) Write a brief note on mixing of fluids,

types of agitators and power consumption.

(b) Explain the construction and working of

gear pump. Give its industrial

applications. 15
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