p BLEAS ey

1. Express the force JF of the water on the element of length L and

dF=PdA={Pm+pgh)th FIGURE 13-2

height dh in terms of the pressure Py phg on the dam by the water:

2. Integrate from 1 = otoh = H to find the horizontal component

of the force of the water on the dam:

3. The downstream surface of the dam is not vertical. Sketch an edge-on view (Figure 13-3)
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of a horizontal strip a€10SS the downstream side of the surface, a strip of length Land

width ds. Let dh be the height of the strip:

4. Relate the force dF' exerted on this strip by the air to the
pressure of the air and the area of the strip:

5. Express the horizontal component of dF! in terms of dr:

EFIGURE 13-3
JF' = P dA = BLds

df; = dF cos § = p Ldscosf = PLdh

h=H H
i i ‘= = | pLdh=PELH
6. Integrate fromh =0 t0 it = H to find the horizontal component  F L dF j " "

of the force of the air on the downsiream side of the dam:

7. The net horizontal force on the dam is F — E:

D

1. Using Equations 13-2 and 13-3, find the ratio of your body’s
density to the density of water:

2. Your total body volume equals the volume of fat plus the
volume of lean tissue:

3, Because mass equals density fimes volume, volume equals
mass divided by density. Substitute the corresponding mass-to-
density ratio for each volume in the step-2 result:

4. The mass of fatis fm,,, where f;,, is the fraction of fat, and

the mass of lean is f,,_m,, where f . is the fraction of lean.
Substitute for m, and m,,,. in the step-3 result:

5. The fraction of fat plus the fraction of lean tissue equals 1:

6. Divide both sides of the step-4 result by m,,, and substitute
1= fafor frow

7. Solve the step-6 result for f:

8. Using the step-1 result, substitute for p in the step-7 result and
solve for fi .

9. Convert to a percentage:
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1. Because the icebergis in equilibrium, the buoyant force equals

its weight:
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. 'The pressure at point_s a and b are equal since they are the same height in the same fluid. If they
were unequal, the fivid would flow. Calculate the pressure at both a and b, starting with atmospheric
pressure at the top surface of each liquid, and then equate those pressures,

Pﬂ = B’ — B’ +P°"gh°il = B‘J +pwa[erghwaler - poilhoil =pwalerh'walcr -
 Praghy  (100x10° kg/m )(0.272 m—0.0941 m)

o (0.272 m)

6.54x10" ke/m’

oil

a Use the equation of continuity (Eq. 10-4) to relate the volume flow of water at the two locations, and
S use Bernoulli’s equation (Eq. 10-5) to relate the conditions at the street to those at the top floor.
Express the pressures as atmospheric pressure plus gauge pressure.
A v =A v >

strest  street top  top

2

—=2219m/s ~{2.2m/s

oy, A _ (0 60m/s) 7(50x107m)

o ™ o A 7(2.6x107m)
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atm

+(1.00x10° kg/m* ) (9.8 m/s* ) (~18m)

lat
=2.063><105Pa[—§-£‘—-;m)z 2.0atm
1.013x10°Pa

Jpe  Ltiles

FIGURE 13-18
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i. The Bernoulli equation with 7, = 0 gives: P + pgh,+0= P, + pgh, + 307}
2. The pressure at pointa and at point b is the same, P,,, because = Py and P, =P,
| 1 2
both points are open to the aimosphere: so P+ pgh,+ 0= Pyt ogh, + bpu?

U% = Zg(hﬂ - hb) = 2g AR

3. Solve the step-2 result for the speed v, of the water flowing
from the hole: w© o~ 7 o
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4/0 The change in pressure with height is given by Eq. 10-3b.
AP pghh (1.05x10° kg/m*}(9.80m/s*)(6m)

AP =pghh ~» ~—=
P, P 1.013x10°Pa

=0.609 —

AP =0.6atm

viscosity of the blood. To produce that excess pressure, the blood reservoir is placed above Fhe le_vel
of the needle. Use Poisenille’s equation to calculate the excess pressure needed due to the viscosity,

- The fluid pressure must be 18 torr higher than air pressure as it exits the needie, so that the blood will
‘{ enter the vein. The pressure at the entrance to the needle must be higher than 18 torr, due to the
and then use Eq. 10-3b to find the height of the blood reservoir necessary to produce that excess

pressure.
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r ?/ The buoyant force, equal to the weight of mantle displaced, must be equal to the weight of the
continent. Let & represent the full height of the continent, and y represent the height of the continent
above the surrounding rock.
TII/::{:H'nim:n( = Wdisplaccd - Ahpcontinenlg = A(h“ y) pmamlcg —r
mantie
. 2800kg/m’
y = Al 1- P eontinen — (35 km) 1— i‘:/nl3 =[53km
mantle 3300 kg/m . -
[ b T_helupwalrd force due to air pressure on th.e bottom of the wing must be equal to the weight of the
airplane plus the downward force due to air pressure on the top of the wing. Bernoulli’s equation

can be used to relate the forces due to air pressure. We assume that there is no appreciable height
difference between the top and the bottom of the wing. }
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_ 2(Poan=B) mg 2(2.0x106kg)(9.80m/52)
Ver \/ 2 H"““”"‘_\/?Z_H“““m: (1.29kg/m3)(1200m2) #(93m/s)

=185.3m/s =|190m/s




- (@) The gauge pressure is given b

¥ Eq. 10-3a. The height is the height from the bottom of the hill
to the top of the water tank.

E, = pgh=(1.00x10° kg/m3)(9.80m/32)[5.0 m+(110 m)sin58° | =

9.6x10° N/m2 |

(6) The water would be able to shoot

up to the top of the tapj (ignoring any friction), |
h=5.0m+(110 m)sin 58° = [o
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