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This is a CLOSED BOOK EXAM. Permitted aids are: one 8.5 inch * 11 inch personal equation
f.ﬁtd} sheet, both sides: non-communicating electronic calculator; and drawing and writing
mstruments (1.e., ruler. pens and pencils).

A table of centroids and second moments of area is included with this exam paper. A basic formula
sheet is also included with this exam paper.

Prohibited items include: textbooks. class notes, cell-phones and other wireless devices, laptop
computers, ete. Possession of a communication device will trigger charges of academic
misconduct.

A valid student identification card must be presented when attendance is taken.

Answer all questions. Marks are indicated beside each question and in the table below.

To get full marks you must clearly show the formulas, methods and numbers used to solve the

problem.
You must use the symbols given in the problem statement. Also. be sure to give the proper units

on all intermediate results.
Marks will be deducted for incorrect or missing units.
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PART A - MULTIPLE Cﬂﬂlﬁﬂﬁ S

Each of the questions below is followed by several sug,
ONE that is best. There is no penalty for mwm ANSWeTS.

Questions A1 o A3 are worth 2 marks each.
Al. Using the nomenclature of Chapter 1. what are the dimensions of
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A2. The absolute pressure in a tank is 50.0 kPa. Standard atm
kPa. The local atmusphf:,nc pressure where the tank is located is 98. 5 kPa. W

gauge read that is attached to this tank?

((a))-48.5 kPa Y -
(b) -51.3 kPa 'P - -P Zo-98. ¢ = da5 g
(c) 50.0 kPa Jouse abs ?M o |

(d) 148.5 kPa

ayer of oil with thickness 1=0.20 mm. Thebl hasa

A3. A block slides down an inclined plane on al 5 &
0% m¥/s and a specific gravity of

speed of V=0.35 m/s. The oil has a kinematic viscosity of v=3.4x1
Q(G=0.85. Calculate the fluid shear stress (1) on the block.

(a) 0.60 N/m’
b) 51 N/m’
ﬂﬁ N/m’
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Ad. Referring to the diagram, a liquid with speciﬁmwgﬁfﬁ)
contained by a wall that consists of a straight vertical
height H and a curved section (B-C) with radius R. What -
hﬂrﬂﬂﬂml force tlf'tht'- hquld on ﬂ'lﬁ m.u A—B-C PEI unit ¢ de ; !l t"ulu'-'

the page]? | |
(a) Fy = Y[HR + mR?/4] FH = n_cﬁ. A
(b) Fy = y[mR? /4] _ 2
© Fiu = y1H + RI'2 = (R )(H+R)

(d) Fy = yRIH + R/2]

= YH+R) /2.

AS. Referring to the diagram. a liquid with specific welght (y)is
contained by a wall that consists of a straight vertical section (A-B)
of height H and a curved section (B-C) with radius R. What is the
total vertical force of the liquid on the wall ABC per unit depth (into

the page)?
(@) F, = y[HR + nR? /4] o
(b) F, = y[wR?/4] _ sl ot
(¢c) F, =y[H +R)?12 E2W=X‘v’ X[HR*%’ :

(d) F, = y[HR + mR?/2]




B1. (a) An open-ended manometer is shown in the sketch 1
atmospheric pressure, po. Obtain an expression for lheﬂs.if'l"gh' e
manometer heights (hy, hy, hy), the length mﬂgleafmﬁiem GE

weights of the three fluids (y,, 5, y3). ['the inclined
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(b) A U-tube manometer contains water and oil. as shown below. Both cnds:‘ﬂr&.@pﬁmiﬁ .--.;
atmosphere. Estimate the specific gravity of the o1l (SGo). (3



B2. Water (p=998 kg/m’) is contained behind a rigid L-sha
The gate has a depth of 0.5 m (into ﬂmpngglﬂm =
about a hinge at point A. The weight of the gate can be ne;
(a) Draw a separate and fully labelled free body diag & ‘of the pate. Show the
locations and directions of all the forces, i m= T

(b) For the dimensions shown on the sketch, calculate the minim um ve
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B3. The hull of a ship has a total internal volume of 24, 300 m’. Without cargo, the
26,500 kN. The ship floats in sea water with a density of p=1025 kﬂm’~

(a) Draw a separate free body diagram for the ship without cargo. What Munﬁ
volume will be above the waterline when the ship has no cargo?
(b) When loaded, one half of the ship’s hull volume is below the waterline, Draw

body diagram for the ship with cargo. Calculate the mass of cargo in metric to
Note: 1 tonne=1000 kg
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Ideal gas equation of state: ~ p = pR{P

; o AP
Hydrostatic Pressure: =Y
Fluid (viscous) shear stress: r=E= ;.c'—d“

A dy

Hydrostatic forces on plane surfaces:

Iex Siné
F =y heA }'cp=—%"
Buoyancy force: Fg = ¥V gisplaced I
Reynolds number: Re = f-’? 1
1

Vphere= 377> Areaofa Sphere: Asphisre=ATo0

Volume of a Sphere:

Standard Atmospheric Pressure: pan=101.3 kPa

¢=9.81 m/s’

Gravitational acceleration:



