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INSTRUCTIONS:

ANSWER YOUR QUESTIONS IN ANSWER BOOKLET PROVIDED

ANSWER QUESTION ONE [COMPULSORY| AND ANY OTHER TWO
QUESTIONS

QUESTION ONE (THIRTY MARKS)

/./- . C e . C . e
) Differentiate between: (i) Liquids and gases, (ii) real fluid and 1deal(1;u1d, (m;
9 . fa fluid marks
ific weight and specific vgilg_n_]}_g.o‘ :
Specific WC\:-E% : ¢

"(‘f —?'_ “'"{‘.L""“ e

| iscosi & 2 marks)
(b) (i) State Newton’s law of viscosity. ;7 =N j’d’i (

2 SiE v T gyf
ibuti o is gi ==y—y* in which uis .
(11) The velocity distribution over a plate is given by u - y

. ‘. :

= /mz. ! n//4
. =02 m. Take u =0.6Ns :
s shear stress at y : 1 ZEr0. =0
Determine the . metres above the plate, at which the shear stress is 1
Find the distance in metre (3 marks)

Y4
.Uhe il VW

d as shown in figure Q1.1 show that the pressure
anged as

er arr, :
(c) For the U tube manometer A and B can be expressed as:

difference between two points

)+ hg (D P) 5 marks)
Pressure difference Py~ Ps = pg(b—a)+ng
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Figure Q 1.2
QUESTION TWO (TWENTY MARKS)
= [ )
e A e hat i locity in a
(a) Lf the velocity of water in a 300mm diameter pipe is 0.50 11?/5, what lilr}:]ea\xf{s)? )
75 mm diameter jet issuing from a nozzle attached to the pipe. (
3 g 2 5 ' of a
(b) Develop the general equation of continuity for three — dimensional flow o
compressible fluid for
(1) Unsteady flow-v (12 marks)
(ii) Steady flow

i ssible satis if the following
(c) [s the continuity equation for steady incompressible flow satisfied if't g
velocity components are involved?
v, =2x’ —xp+2°

2
v, = x* —d4xy+y

v, =2xy—yz+y’

(4 Marks)

QUESTION THREE (TWENTY MARKS)
(a) (i) Differentiate between gauge and absolute pressure (2 marks)
(if)  What do you understand by vacuum pressure? (1 marks)

(b)  For the open tank, with piezometers attached o the side, co
immiscible liquids as shown in figure Q3 , find
(i) The elevation of the liquid surface in piezometer A,
(ii)  The elevation of the liquid surface in piezometer B, and

ntaining two different

(2 marks)
(3 marks)

(i)

The total pressure at the bottom of the tank

(2 marks)
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A B
Elevation 2 m :

Liquid A (densily = 720 kg/m3

Elevation 0.3 m

Liquid B (density = 2360 kg/m3

[ S Rt

slieifenlCs

Elevation 0 m

Figure Q3

(c) Derive a general expression for the relation between pressure

and elevation for isothermal
conditions for a gas, using the relation dp =—pgdz

(5 marks)

) ) 0 sure
(d) At an attitude z; of 11 000 m, the atmospheric temperature Tis — 56.6° C and the pres

pis22.4 KN/mZ2. Assuming that the temperature remains the same at higher alt;lt(uc/ile(s,
calculate the density of the air at an altitude zz of 15 000 m. Assume R = 287 J/kg/is.
(5 marks)

QUESTION FOUR (TWENTY MARKS)

(a) What do you understand by t

urbulent flow? What factors decide th
pipes? ;

e type of flow in
(4 marks)
Derive Euler’s equation of motion along a stream line and integrate it to obtain
Bernoulli’s equation. State all assumption made. (9 marks)
Q.

(c)  Water is flowing through a pipe having diameter 300mm and 200mm at the bottom

and upper end respectively. The intensity of pressure at the bottom end is

24.525N /em® and the pressure at the upper end is9.81N /em® . Determine the

difference in datum head if the rate of flow through pipe is 40/it /s . (7 marks)

S Ny =
QUESTION FIVE (TWENTY MARKS) il “ R
e @
(@)

Define velocity of approach. How does the velocity of approach affect the discharge
over a weir? |

| (4 marks)
(b)  What are the advantages of triangular notch over rectangular notch?
(c)

; (3 marks
Prove that the discharge through a triangular notch or weir is given by :
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(9 marks)

ischarge over a triangylar notch of angle 60° when the head over the V-

o . e o =&
notch 1s 0.3m. Assume C,=046

( 4 marksj




