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A large storage tank, open to the atmosphere
at the top and filled with water, develops a
small hole in its side at a point 16 m below
the water level. The rate of flow of water from
the leak is 1.9 x 107 m3/min.

The acceleration of gravity is 9.81 m/s? .

a) Determine the speed at which the water
leaves the hole. Answer in units of m/s.

014 (part 2 of 2) 10 points
b) Determine the diameter of the hole. An-
swer in units of m.

015 (part 1 of 2) 10 points
The wind blows with a speed of 27.4 m/s over
the roof of your house.

a) Assuming the air inside the house is rel-
atively stagnant, what is the pressure differ-
ence at the roof between the inside air and the
outside air? Answer in units of Pa.

016 (part 2 of 2) 10 points
b) What net force does this pressure difference
produce on a roof having an area of 158 m??
Answer in units of N.

017 (part 1 of 4) 10 points
Water is placed in the container shown. It
is open to the atmosphere at the top. The
diameter /1 = 0.6 m, diameter lo = 0.06 m,
and height h = 0.22 m. The density of water
is p=1gm/cm® and g = 9.8 m/s?. Atmo-
spheric pressure is 10100 N/m?.
The acceleration of gravity is 9.8 m/s?.
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What is the gauge pressure at point A when
spigot C is closed. Answer in units of N/m?.

018 (part 2 of 4) 10 points
What is the absolute pressure at point B when
spigot C is closed. Answer in units of N/m?.

019 (part 3 of 4) 10 points
Note: Neglect the slow drop in height of water
in the container. The figure is misleading;
assume, C is at the same level as A and B.
Spigot C is opened. What is the velocity
of water upon leaving the spigot? Answer in
units of m/s.

020 (part 4 of 4) 10 points
After the water has fallen through an addi-
tional height he = 0.6 m, what is its new
velocity? Answer in units of m/s.

021 (part 1 of 2) 10 points

A siphon consists of a flexible tube with the
same cross section throughout the tube. It is
used to drain a special liquid from a tank. Let
the density of the liquid be 879 kg/m®. Let
the diameter of the tube be 5.8 cm. Let the
siphon discharge a distance 2.6 m below the
surface of the liquid.

The acceleration of gravity is 9.8 m/s? . and
Pagm = 101300 N/m?.

What is the maximum height h; i.e., the

vertical distance between the surface of the
liquid to the point at the top of the siphon,

for this siphon to work? Answer in units of
m.

022 (part 2 of 2) 10 points
Consider the operation for the siphon where
the height A = 0.75 m, less than the maximum
as defined in Part 1.
Find the speed of liquid flow at the exit of
the siphon tube. Answer in units of m/s.





