P14.27 (a) P =R + pgh 5‘\
Taking R = 1.013x10° N/m? and h=5.00 cm ()

we find Pop = 1.017 9x10° N/m? [ ‘

For h=17.0 cm, we get Poot =1.029 7x10° Nfm?

Since the areas of the top and bottom are A =(0.100 m)2 =107 m’ i }

we find Fop = PiopA =[1.017 9x 10° N | DT,,‘E

and Foot =| 10297 x 10° N | i,
()  T+B-Mg=0 FIG. P14.27

where B = Vg = (10° kg/m?)(1.20x 10° m?)(9.80 m/s?) =118 N

and Mg =10.0(9.80) =98.0 N

Therefore, T=Mg-B=98.0-118=|862 N

Continued on next page

©) Foot — Frop =(1.0297 ~1.017 9) x 10° N =

which is equal to B found in part (b).

P14.28 Consider spherical balloons of radius 12.5 cm containing helium at STP and immersed in air at
0°C and 1 atm. If the rubber envelope has mass 5.00 g, the upward force on each is

B- I:g,He - Fg,env = pairVg - pHeVg -Mg9
4
Fap = (pair ‘PHe)(Emg) g —Meny g

F,p =[(1:20 -0.179) kg/mﬂ[%n(o.lzs m)S}(Q.SO m/s?) - 5.00x 10~° kg(9.80 m/s?) =0.040 1N

If your weight (including harness, strings, and submarine sandwich) is

70.0 kg(9.80 m/s’) =686 N

. 686N 7
you need this many balloons: 00201 N =17 000 .
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P14.45 (a) Suppose the flow is very slow: (P + 51 ,ov2 + pgy) = (P + %p\/2 + pgy)

river

P+0+ py(564 m) = 1atm + 0+ pg(2 096 m)
P =1atm+(1000 kg/m?)(9.8 m/s?)(1532 m) =[Tatm +15.0 MPa |

Ry,
4

(b) The volume flow rate is 4500 m3/d =Av =

et 1 e

(© Imagine the pressure as applied to stationary water at the bottom of the pipe:



1 1
(P +§pvz+p9y) =(P +5pv2+pgy)
bottom top

P+0=1atm+ 51 (1000 kg/m?)(295 mys)’ +1000 kg(9.8 m/s?)(1532 m)
P =1atm +15.0 MPa + 4.34 kPa

The additional pressure is | 4.34 kPa |.

P14.48 Mg =(P1 - Pz)A for a balanced condition
16 000(9.80
16 000{9.80) =7.00x10* -P,
A
where A =80.0 m?

-~ P, =70x10* -0.196x 10* =|6.80x 10* Pa
2
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P14.49  pap = = AP = prgyah f/ >
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FIG. P14.49



