F 0.0(9.
153 P=7=— (05 500&8{2_2)2 =[6.24 x 106 N/m?
*154 Le its wei i F_F,
X t F, be its weight. Then each tire supports F,/4,s0 P = A=1A

yielding F, = 4AP = 4(0.0240 m?)(200 x 10> N/m?) =

156 (a) P=Py+ pgh=1.013 x 105 Pa + (1024 kg/m3)(9.80 m/s?)(1000 m)

P=[1.01 x 107 Pa

(b) The gauge pressure is the difference in pressure between the water outside and the air
inside the submarine, which we suppose is at 1.00 atmosphere.

Pgauge = P~ Py = pgh=100x 107 Pa

The resultant inward force on the porthole is then

F = PyaugeA = (1.00 x 107 Pa) [%(0.150 m)?] =

15.12 The pressure on the bottom due to the water is

Py = pgz =1.96 x 10* Pa

So, F,=P,A=[588x106N

On each end,
F=PA = (9.80 x 10° Pa)(20.0 m?) =
On the side

F=PA = (9.80 x 10° Pa)(60.0 m?) =



1518 (a) Using the definition of density, we have

_ Myster 100g a
oo = A2 Pwater  (5.00 cm?)(1.00 g/cm3)

(b) The sketch at the right represents the situation after
the water is added. A volume (Ah,) of mercury has
been displaced by water in the right tube. The
additional volume of mercury now in the left tube is
Ajh. Since the total volume of mercury has not changed,

A2h2 =A 1h

At the level of the mercury-water interface in the right
tube, we may write the absolute pressure as:

P =Py + Puater gty

The pressure at this same level in the left tube is given by
P=Po+pHGg(h +hy) = Py + Pyaer S

which, using equation (1) above, reduces to

A _
pﬂsh[l +A2] = Puwater Hw

Pwater by
or h=%(l+%§) |

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

B"Fg,l-le_Fgg\v=pairVg"pﬂeVg—menvg
4 3
Fupz(pair—pﬁe)sxr &~ Menv 8

4

3 7(0.125 m)*(9.80 m/s2) — 5.00 x 10-3 kg(9.80 m/s?)

Fup=(129~0.179) %‘g
Fup=00401N

If your weight (including harness, strings, and submarine sandwich) is
(70.0 kg)(9.80 m/s?) = 686 N

you need this many balloons:

686 N
0.0401 N - 17000~



*1533 Volume flow rate = A,7; = Ay0,

20.0 L /1000 cm
60.0 s \ 1.00L

333 cm®/s _
(a) Dhgse= 314cm?
333 cm3/s
() Tnozate = 7 g2 =

= 7(1.00 cmn)Dpose = (0.500 M) ?Vnozze

15.35 Assuming the top is open to the atmosphere, then
P, =P,
Note P, = P,
Flow rate = 2.50 X 103 m3/min = 4.17 x 105 m3/s
(a) A;>>A;, so <<,
Assuming v; =0,

2 2
Py [
P1+T +pgy1=P2+—2—- +0%Y>

v2 = (28yD)2 = [2(9.80)(16.0)]/2 =

42
(b) Flow rate = A,v;, = (”T) (17.7) =417 x 105 m3/s

d=1173x103 m| =1.73mm

1
1543 (a) Po+pgh+0=Po+0+5pv§

vy = \IZgh
Ifh=1.00m,
3= (443 m/s

1 1
(b) P+pgy+5p05 =Po+0+5 005
Since v; = v3,

P=Po—pgy

Since P 20,

Py (1.013 x 10° Pa)
y= g (10° kg/m3)(9.80 m/s?) =




*15.44 In the reservoir, the gauge pressure is

200N

AP=250 x 10 m? = 800X 10 Pa

From the equation of continuity:
Alvl = szz
(2.50 % 10-5 m?)v, = (1.00 x 108 m?)v,

Q= (4.00 X 10’4)02
2. N .
Thus, v, is negligible in comparison to v§ Then, from Bernoulli’s equation:

1 1
(P~ Po) + pgys +5 o} = pgy +5 o}

8.00x10‘Pa+0+0=0+%(1000kg/m3)v§

_ « [2(8.00 x 104 Pa)
2=\ “ 1000 kg/m? =[126m/s]

15.49 When the balloon comes into equilibrium, we must
have

2Fy = B — Fg,battoon ~ Fg.tte — Fystring =

Fg, string is the weight of the string above the
ground, and B is the buoyant force. Now

Fg, palloon = Mpalloon §

Fg,He=pHeVg

h
and  Fy, suing = Mstring] §
h
Pair Vg — Mpatioon & — Prie V& ~ Matring; =0

_ (pair"&e)v-mgﬂ_g_o_n L
or h= Moring
giving,
(129 - 0.179) kg/m? (‘E‘—‘%"—"fﬁ) ~0.250 kg
h=

0.0500 kg 00m) =

15.39 Mg = (P, - P,)A for a balanced condition

(16000)(9.80)

A =7.00x10*-P,

where A = 80.0 m?,

= P, =7.00x%10%-0.196 x 10* = [ 6.80 x 10* Pa



