CHAPTER 13: Fluids

12.

15.

To find the specific gravity of the fluid, take the ratio of the density of the fluid to that of water,
noting that the same volume is used for both liquids.
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The specific gravity of the mixture is the ratio of the density of the mixture to that of water. To find
the density of the mixture, the mass of antifreeze and the mass of water must be known.

antifreeze p antifreezevantifreeze = SGantifreeze ,D watervantifreeze mwater = ,D water * water
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The pressure is given by Eq. 13-3.
P = pgh = (1000)(9.80m/s*)(35m) =|3.4x10° N/m’| ~ 3.4atm

The pressure difference on the lungs is the pressure change from the depth of water.
2
(85mm—Hg)[133'\|/m
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AP=pgah — an=2P TR 154m < [L2m]

Py (1.00x10°kg/m’)(9.80m/s’)

The force exerted by the gauge pressure will be equal to the weight of the vehicle.
mg = PA= P(ﬂ'l’z) -

1.013x10° N/m® 2
o (17.0atm)£ ot / jn[;(o.zzsm)]
m= = = 6990kg

g (9.80m/s*)

(a) The absolute pressure is given by Eg. 13-6b, and the total force is the absolute pressure times
the area of the bottom of the pool.

P =P, + pgh =1.013x10° N/m’ +(1.00x10° kg/m°) (9.80m/s’ ) (1.8 m)

=1.189x10° N/m? = 1.2 x10° N/m?

F = PA=(1189x10° N/m*)(28.0m)(8.5m) =

(b) The pressure against the side of the pool, near the bottom, will be the same as the pressure at the

bottom. Pressure is not directional. P =|1.2x10° N/m’
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Consider the lever (handle) of the press. The net torque l 'Esample
on that handle is 0. Use that to find the force exerted by j<

the hydraulic fluid upwards on the small cylinder (and
the lever). Then Pascal’s principle can be used to find
the upwards force on the large cylinder, which is the < D—>
same as the force on the sample. I

Y r=F(2/)-F/=0 - F=2F E
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7(3d) 7(3d,)
Fz = Fl(dZ/dl)2 =2F (dz/dl)2 = Fsample -
F 2F(d,/d,)” 2(350N)(5)°

I:)sample = éample = A = 40 104 = 4.4 >(:|.07 N/I’T‘]2 ~ 430atm
ample ample UX m

The difference in the actual mass and the apparent mass is the mass of the water displaced by the
rock. The mass of the water displaced is the volume of the rock times the density of water, and the
volume of the rock is the mass of the rock divided by its density. Combining these relationships
yields an expression for the density of the rock.

m
— Am = - Moo
actual mapparent =Am= pwatervrock - pwater d

m

rock

9.28kg 3
9.28 kg —6.18 kg

2990kg/m’

erC
P = Punn 22 = (1.00x10°kg/m’)

(@) When the hull is submerged, both the buoyant force and the tension force act upward on
the hull, and so their sum is equal to the weight of the hull, if the hill is not accelerated as it is
lifted. The buoyant force is the weight of the water displaced.

T+F =mg —

buoyant

m u pwa er
T = mg - I:huoyalnt = rnhullg - pwatervsubg = mhullg - pwater e g = mhullg (1_ I J
phull phull

= (1.6x10"kg)(9.80 m/sz)(l— 1.00 <107 kg/msj ~1.367x10°N ~

7.8x10°kg/m’

(b) When the hull is completely out of the water, the tension in the crane’s cable must be
equal to the weight of the hull.

T =mg = (L6x10°kg)(9.80m/s’) =1.568 x 10°N ~[L6 x10°N]

The buoyant force of the balloon must equal the weight of the balloon plus the weight of the helium
in the balloon plus the weight of the load. For calculating the weight of the helium, we assume it is
at 0°C and 1 atm pressure. The buoyant force is the weight of the air displaced by the volume of the
balloon.

Fbuoyant = pairvballoong = r‘nHeg + mballoong + mcargug -

\Y -m V \"

mcargo = pair balloon He — mballoon = pair balloon pHe balloon mballoon = (pair - pHe )Vballoon - mballoon

= (1.29kg/m’° ~0.179kg/m*) 4z (7.35m)’ - 930kg = =9.0x10°N




32. The difference in the actual mass and the apparent mass of the aluminum is the mass of the air
displaced by the aluminum. The mass of the air displaced is the volume of the aluminum times the
density of air, and the volume of the aluminum is the actual mass of the aluminum divided by the
density of aluminum. Combining these relationships yields an expression for the actual mass.

m
_ actual
V,, = p, —e

mactual - mapparent = pair Al

Al

M,pen 3.0000 kg
M = — o = L20kg/m 3.0014 kg

1 — Pair B
— 1-
Pa 2.70x10° kg/m’

42. For the combination to just barely sink, the total weight of the wood and lead must be equal to the
total buoyant force on the wood and the lead.
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