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DMFD 2833
Question 1
(a) Explain the following terms:
@ Newtonian Fluid [2 marks]
(i)  Non Newtonian Fluid [2 marks]
(iii)  Mass density . [2 marks]
(iv)  Kinematic viscosity [2 marks]
™) Surface tension [2 marks]

(b) The density of SAE 40 lubrication oil inside a 200 liter drum is 850 kg/m®. Find
its relative density and kinematic viscosity if the dynamic viscosity is 5 x 10°

kg/ms.

[10 marks]

(c) Air is introduced through a nozzle into a tank of water to form a stream of
bubbles. If the bubbles are intended to have a diameter of 3.5 mm, calculate by
how much the pressure of air at the nozzle must exceed that of the surrounding

water. Assume that the surface tension, 6 =72.7 X 10° Nm™.

[5 marks]
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Question 2

(a) Show that predsure at a point of a fluid at rest is the same in all directions.

{10 marks]

(b) For the manometer shown below calculate the difference of pressure,

Py -Pg
assuming relative density of oil is 0.8. : {15 marks]
!
— — oil
15 cn
—t
‘ water
‘ 60 €m
25 cm
. 3
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Question 3

(2)

(b)

One end of a rectangular tank is 2.0 meter wide by 3.5 meter deep. The tank is
completely filled with oil of specific weight 11 KNm™. Calculate

@) the resultant pressure on this vertical end [5 marks]

(i)  the depth of the centre of pressure from the top [5 marks]

A rectangular shaped instrument carrying buoy with a width of 7 meter, 2 length
of 12 meter has a draught of 2.4 meter in fresh water (density of 1000kg m?).

Calculate the
(1) the weight of the pontoon [5 marks]
(i)  its draught in sea water (density 1055kg m™) [5 marks)

(iii) load (in newtons) that.can be supported by the pontoon in fresh water if

the maximum draught allowed is 3.2 meter. [5 marks]
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Question 4

(a) Calculate the magnitude and direction of the resﬁltant force on the block shown
below, due to the flow of water. Assume that the velocity is constant at 15 m/s

and density of water is 1000 kg / m’. ‘ [15 marks]

water

{00 mm diometer

7
(22722222

(b) A jet of water 30mm diameter and velocity of 15 m/s strikes a flat stationary plate
inclined at 25° to the water axis. Calculate the normal force exerted on the plate.

Assume density of water is 1000 kg / _m3. {10 marks]
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Question 5

(a)

(b)

Define the following terms in connection with the flow of a liquid:

i. Mass flow rate ' [2 marks]
ii. Volume flow rate [2 marks]
iid. Steady flow ) [2 marks]
iv. Unsteady flow [2 marks]
V. Uniform flow [2 marks]
vi.  Continuity [2 marks]

Water flows in a circular pipe which reduces in diameter from 400mm at
point A to 350mm at point B. The pipe then splits into two branches of
diameters 150mm and 225mm discharging at C and D respectively.

If the velocity at A and D is 1.0m/s, what is the discharge at C and D and
the velocity at B and C? [13 marks]
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Question 6

(@)  List the dimensions for the following:
i) Force [2 marks]
ii)  Density ' [2 marks)
iii)  pressure [2 marks]
(b) Show that the equation for pressure loss due to pipe friction, as shown below, is
dimensionally homogeneous :

fpLy’ | -
2d

where

p= pressure loss (Pa),

d = pipe diameter (m),

f= friction factor (dimensionless),

p = fluid density (kg/m3),

L = pipe length (m), and

v = fluid velocity (m/s) [9 marks]

(¢) The speed of sound v, in a fluid is a function of pressure p, the density p, and the
volume V of the fluid. Use dimensional analysis to determine the values of

exponents X, y, and z in the formula

v=Cp*p’V*

where C is a dimensionless constant. [10 marks}
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