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CE 223 FLUID MECHANICS FINAL EXAMINATION

Question One

In a stationary incompressible fluid, pressure variation is given by py = yh +

p, Develop an expression for the pressure variation in a liquid in which the specific
weight increases with depth, h, as ¥ = 2Kh + ¥, where K is a constant and ¥ is the
specific weight at the free surface.

(8 Marks)

Question Two

An open tank has a vertical partition and on one side contains gasoline with a density p
=700 kg/m3 at a depth of 4 m, as shown in the figure below. A rectangular gate that is 4
m high and 2 m wide and hinged at one end is located in the partition. Water is slowly
added to the empty side of the tank. At what depth, A, will the gate start to open? (8
Marks) .

Partition
l/
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CE 223 FLUID MECHANICS FINAL EXAMINATION

Question Three

For the inclined-tube manometer shown below, the pressure in pipe A is 0.9 psi. The
fluid in both pipes A and B is water, and the gage fluid in the manometer has a specific
gravity of 2.6. What is the pressure in Pipe B corresponding to the differential reading
shown? (8 Marks)

Water

Question Four

A 2-ft- diameter hemispherical plexiglass “bubble” is to be used as a special window on
the side of an above-ground swimming pool. The window is to be bolted onto the side of
an above-ground swimming pool and faces outward, covering a 2-ft-diameter opening in
the wall. The center of the opening is 4 ft below the surface.

Prove that the horizontal and vertical components of the force of the water on the
hemisphere are approximately (784 Ib to the right — horizontal) and (131 1b down on the
bubble — vertical).

(Specific Gage fluid weight of water is 62.4 1b/ft3.) (8 Marks)
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CE 223 FLUID MECHANICS FINAL EXAMINATION

Question Five

A tank of cross-sectional area A is filled with a liquid of specific weight ¥4 as shown in
the figure. Show that when a cylinder of specific weight ¥, and volume ¥ is floated in the
liquid, the liquid level rises by an amount Ah = (y,/y1) ¥/A. (8 Marks)

{a) (B}
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CE 223 FLUID MECHANICS FINAL EXAMINATION
Question Six

The energy grade line and the hydraulic grade line are well defined by the equations on

the diagram. The flow path on the diagram consists of a valve, pipes, a pump for boosting
the flow, a reducing nozzle and a turbine that extracts from the flow. You are required to
complete drawing the EGL and the HGL diagrams of the flow part shown in the diagram.

(8 Marks)
Y P=0 2
h EGL=—+—"+z
| 28
|~ HGL=—+z
s |2
£ |5
i,-_-i'" X
E valve pump nozzle turbine e
z=0 +—+—
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CE 223 FLUID MECHANICS FINAL EXAMINATION

Question Seven

A vertical triangular plate whose height is 3.6 m. has its base horizontal and vertex upper
most in the water surface. (8 Marks)

*  END OF EXAMINATION
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CE 223 - FORMULA SHEET

CE 223 EXAM FORMULA SHEET

1. dp=ydh

2. Centroidal Coordinators and Moments of Inertia
A=ba
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{a) Rectangie (b) Circle

() Semicircle ‘ ’ (d) Triangle
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{e) Quarter circle

Page 1of 1




CE 223 - FORMULA SHEET

-

3. Fluid Statics

=, : j d,
Pressure gradient in a stationary fluid -—‘-‘} = -
Pressure variation in a stationary incompressible flud o= vh+ ps
Hydrostatic force on a plane surface Fp=vyh.A
J g I
Location of hydrostatic force on a plane surface Ve = :; + ¥,
Ye
;
Xp = g Xe
Yed
Buoyant force Fp=vy¥
p ] el L d d d
Pressure gradient i rigid-body motion ——a—p = pa,, _&ﬁ = e v + pa.
X 14 4
2 g M g d s g )
Pressure gradient m nigid-body rotation :—;g = pre’, 3_% = 0, _gg = —y
I Z

4. Conversions:

From metres to feets
Multiply by 3.28

From metres to inches
Multiply by

From inch to feet ;
Divide by 12 1

From square inch to square foot
-Divide by 144
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CE 223 - FORMULA SHEET

5. Fluid Dynamics

Streamwise and normal
acceleration

Force balance along a streamline
for steady inviscid flow

The Bernoulli equation

Pressure gradient normal to
streamline for inviscid flow in
absence of gravity

Force balance normal to a
streamline for steady, mviscid,
incompressible flow '

Velocity measurement for a
Pitot-static tube

Free jet
Confinuity equation
Flow meter equation

Sluice gate equation

Total head

VﬁV V-
y= P, =
e R
dp :
— 4+ -V +g-=C  (along a streamline)
p

p + 3pP¥ + yz = constant along streamline
il
R

”

v :
p+ pJ—é;- dn + yz = constant across the streamline

y=1\V2 (ps — pa)/p

| vh i
v=2X = \igh

N p
AWy = AV 01 Q) = Oy

Lt ; 2(py — pa)
“Nop[1 — (4o/4y)]

[28z1 — =)

i (32/31)2

+ z = constant on a streamline = H

Q

Qz.:"gb\l

PR
Y 2

Page 1 of 3




