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Dear students:

Answer all questions to the best of your ability and knowledge.

Start with the easiest question to you. Use only the available space.

Don't waste your time on the questions that you are not confident about.

You know that cheating is not accepted and you would not need it anyway!
Good Luck!

Question # Gained points Full points
1 | 4
2 E ~
) Lr
: q
s q

i
Total 20 +2() 30

Q1 |4 points]|
capillary tube viscometer is being used to measure the viscosity of an oil having a specific gravity
ol 0.90. The following data apply:
Tube inside diameter = 2.5 mm = D Length between manometer taps = 300 mm = L
Manometer fluid = mercury Ymercury = 132.8 kN/m?
Manometer deflection = 177 mm = h Velocity of low = 1.58 m/s=v
(a) Find the pressure difference (p; - p;) in Pa.
(b) Determine the viscosity of the oil.
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Q2 |8 points]
The figure below shows a tank of wit
circular pipe cannected 1o its bottom. A circular gate
seals the pipe opening 1o prohibit Mow. To drain the
tank, a winch is used to pull the gate open.
S _(a) Compute the resultant force on the circular
gate.
rﬁb} Compute the location of the center of
pressure on the gate, L,
@c) Compute the amount of force that the winch
cable must exert to open the gate.
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Q3 [5 points]

A buoy is 1o support a cone-shaped instrument
package immersed in scawater (y = 64 1b,/ft?),
as shown in the figure, The buoy is made from a
uniform material having a specific weight of 8.00
Iby /fe3. At least 1.50 ft of the buoy must be
above the surface of the seawater for safety and
visibility. Calculate the maximum allowable
weight of the instrument package.
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'Q4 [8 points] The next figure shows a tank with a diameter,
of 3.00 m and a 2-in diameter nozzle.
3 )} What depth of fluid above the outlet nozzle is requipe
to deliver 200 pal/min of water from the tank shown in?
(b) Compute the time required to empty the tank starting
from the depth computed in part (a).
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X QS |5 points] The flow of kerosene (y = 51. zr-;,

p = 3.43 % 1075 lby.s/ft?) is being mea

pressure difference of 0.53 psi ocross the orifice, ealculate the volume Mow rate of kerosene.
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Useful Information:

Quantity Equivalent Values

Mass 1kg = 1000g = 0.001 metric ton = 2.20462 lby = 35273920z
llby = 160z = 5% 107" ton = 453.593 g = 0.453593 kg

Length Im = 100em = 1000 mm = 10* microns (pm) = 10'® angstroms (A)
= 3937in. = 32808 ft = 1.0936 yd = 0.0006214 mile

1ft = 12in. = 1/3yd = 03048 m = 30.48 ¢em

Volume bml % 1000L = 108 cm® = 10° mL

35.3145 i1 = 220,83 imperial gallons =, 264.17 gal’ )

1056.68 ql

1728 in.} = 74805 gal = 0.028317 m* = 28317L
28317 em’

Forte IN = Lkgmis? = 10% dynes = 107 gom/s® = D.22481 Iy
11by = 32174 by fifs® = 4.4482 N = 44482 x |07 dynes

Pressure lamm = 1.01325 % 10° Nim?® (Pa) = 101.325 kPa = 1.01325 bar
1.01323 % 10° dynes/em?
760 mm Hg at 0°C {torr) = 10.333 m H;0 a1 4°C
14.696 Iby/in.* (psi) = 33.9 {t HyO ot 4°C
29.921 in. He a1 0°C

1 N-m = 107 ergs = 10" dyne-cm

2.778 % 1077 kW-h = [.23901 cal

07376 f1-lby = 9,486 x (07 Bru

1W = 1155 = 0.230901 eal’s = 0.7376 N-lby/s = 9486 % 10°* Buw's
= 131 %10 hp

112

g = 9.8066 m/s? = 980.66 cm/s? = 32.174 fi/s?

T.Ar
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