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Figure 11.4 A ton of feathers and a ton of bricks have the same mass, but the feathers
make a much bigger pile because they have a much lower density.
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Table 11.1 Densities of Various Substances

p(10% kg/m® or g/mL) p(10° kg/m® or g/mL) p(10° kg/m® or g/mL)

Solids Liquids Gases

Aluminum 2.7 Water (4°C) 1.000 Air 1.29%10~3
Carhon -3

Brass 8.44 Blood 1.05 dioxide 1.98x 10
Carbon —3

Copper (average) 8.8 Sea water 1.025 TR 1.25x10

Gold 19.32 Mercury 13.6 Hydrogen 0.090x 10’3

Iran or steel 7.8 Ethyl alcohol |0.79 Helium 0.18x10~3

Lead 1.3 Petrol 0.68 Methane 0.72x1073

Polystyrene 0.10 Glycerin 1.26 Nitrogen 1.25x% 10’3

Tungsten 19.30 Olive oil 0.92 Nitrous oxide | 1.98x10~>

Uranium 18.70 Oxygen 1.43x 103
Steam 3

Concrete 2.30-3.0 (100°C) 0.60x 10~

Cork 0.24

Glass, common

2.6

(average)

Granite 2.7

Earth’s crust &3

Wood 0.3-0.9

Ice (0°C) 0.917

Bone 1.7-2.0

Cald jadad Al elall ABS LAl 40.0 m el Jara 9 50,0 km? adaud) Lgtialua duile 1ana 3(1) Jdia
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: Pressure kil -3
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—

N
1 — Pascall (Pa) =1 (—2> ,in SI system
m

2 — 100 mb = 10° Pa, in the atmospheric pressure measu.

3 — millimeter of mercury (mmHg)in blood measurments.

International System of
Units (SI, , which are the
ampere, kelvin, second,
metre, kilogram
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Solution:

F=PA

A=nr®

F = (6.90 X 10° N/m?) (3.14) (0.0750 m)?

=1.22X10°N.

:Variation of Pressure with Depth in a Fluid &mJ\J‘ @M\);\ﬂ -4
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Volume = Ah
= 7
_ Force _ F ZT %
" Area A
W=m
F=w=mg ¢ h
mg
P=—
A *
We can find the mass of the fluid from its volume

and density: \/_\_ A
m=pl

The volume of the fluid V is related to the dimensions of the container. It is

V = Ah,

where A is the cross-sectional area and h is the depth. Combining the last two equations gives
m = pAh
If we enter this into the expression for pressure, we obtain

pAh g

p=C"C
= phg

The area cancels, and rearranging the variables yields

P =phg (4)

3581 (2)¢slall Jady o) o halual) Jarial) Jara (1): cald 2 80 slall (348 5 4 500 2l pia e (S 13) 3(3) J—ia
- (1.96x10™ N o3lag) 5 Wb janal) (B plall 0139 a B g eal) ol Al goal)

7



(A 5Y) A jall) -Balal) yal &

:Jad)

elall )9 e il Jara-: \ N

Aaluall o Jabal) il G pua Jala 4 slall e ) e 4 gduall 36812
F=PA
F =(3.92 x 10
= 1.57 X101 N

1 ) biall Jola grada i sABiada

b e g gal) bl e gl ) o) 6) 5gd) G0 e (5 9SS Adlal) ahgé@wsijwa dsa JAI JUia L
(s g o (s s g ) (gl e Giday oM atmosphere s (3B s Aaluall Gu SO i oa Y
QS A g (Prm) (o) (g gl Jaidall Ban gy omy o) (s glana die (s sal Jaidal) (1, () ciSlal B e )

1 atmosphere (atm) = Pam = 1.01 X10° N/m2 = 101 kPa.

o 1.0 m2 (358 81560 (e e 09 OB Al e e et ABa) 038
1.01x10° N s oa¥) b

:Pascal’ s Principle Jsat s -5

e B pdla adally Al & Jaaall 330 ) (Saa , Aalual) Baa 5 JOA ddalial) 368l 43 e aaiall 8 jay
pdll bia die pall hara &y QA Sk (3lae sle g (B g pia e il e adall Jgend) (e 818 LI
(980%) (8 g A }\ ébd\ oY JL@—i\ﬂS C}SSA C-LC)‘;D;\‘);\ oSy c\);Y\ faa  dalaall :\_UAJS\ }SJ}J]‘Q
A jall Ay s Ll ailall & ol A sy GBlaall ele gl anay dasall Al e daraall Caasg 13lad Iy
ISl lase ani 3 el o3a ()l JalS S ele ol ol jaa s adlall ol Ja) e I Jaaall Ja g8



(A9 Ua sall) Salall Lal &

B guan JiiL Allia sle o/ Aygla (B £ guin ga pila o Jabewal) Jabdal) B sl Lgd) e G et JISaly Bacld G s
addiaad) sle gl Gl an g adlall o ja) asan ) Adals

F2
'1 = P2
F, 1_F2
Piston 1 A2
P, A Az P,
P, = P,

Adidall jobaall (e o gracall & ga




(A 5Y) A jall) -Balal) yal &
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" stone accelerates
downward.

7
Wi The net force
Nood |
is upward, so the
wood accelerates
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Py +-pvi+pgys = P2 +5pV5+PpgYs coeeeeenen (1)

P +%pv2 + pgy = Constant .........cccceevenenen.. (2)
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1
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i) (e daaa aaald Al

ABUS o)) o8 gikay Cige ( Needle) BN o) Bad il ¢ lal g Ao iy AL 5l g 13 A Jlia
g b QBT Jard 5,0 L 2& il (e s LGRS Jary Un slal) gde e Agilaly plal) ABUS (e o)
Jsb Ao B asaa o Jaad el 8580 ¢ Jiladl dahad) daluwall 8 5al) qued il 5 Jilud
oigd Agaganl) Aiyall L (Adde BN pudg JB) ea¥) YY) drday ) Jilad) gde gl Jglad (aliaay)
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T Fspnng—Fe_kX
radius of ring ring
R =20x103 m
Fr+ Fg
mass of ring
m =7.0x 10 kg
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spring restoring force = F_=k x
weight of ring=F_=mg
surface tension force = F_ =y L

Coefficient of surface tension =y =? N.m

The length of contact L, with the water surface is twice the
circumference of the ring since there is water on both sides of the ring.
L=22mR)=41R

Equilibrium

F=F. +F;

kx=4mTRy+mg

y=(kx- mg)/(4TrR)

¥ ={(. 70)(34><10 ) (7.0x10 )(9.8)} / {(4T)(20x10 )} N.m

Y= 0076Nm

-1

JS ds b sl phan oalidd) Glb Adud) LgalB) daudgy s lal) o Jo ol §)dal) Lasie :(qualg):Jbia
Bdal) ANS ) cuale 1309 Al qua) ¢ glavall JSAEIL LaS g ¢ JSAN Ay yila Lgadd o) Gagd) ¢ aad
. 1.5x10™ m s JS kb cial 52,0x10° kg

°62: <lgall
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N

Figure 9.45 When cohesive forces
between molecules of a liquid exceed
adhesive forces, the level of the liquid
in the capillary tube is below the
surface of the surrounding fluid.
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P1 Vl=P2V2

.(Charles’s law  (J)li ()51 ) syhall 450 ge Lpha iy Sl aas b ol lal) Jaia Jais 2ie =2

VaT
V = Constant. T

Volume

(Gay-Lussac’s law dlus-sle (5) 35,

Temprature

P = Constant.T
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P1 P2
V1 V2
T1 T2
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A gas molecule moves at

(@) | A cubical box with

sides of length 4 containing an
wdeal gas.

."{ <f>—/.’ﬂ ll- -

- (b) A molecule moving
along the o-axis in a contamer col-
hides elastically wath a wall, reversing
its momentum and exerting a force
on the wall.

: Alall 33l Jakal yial) gz dgall) -7

Molecular Model for the Pressure of an ideal Gas
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KEorar =N (

@ala) Sl Aa)al Bl o) e a5 JEY) A8Ua (e aals ps i clley i 531 galal Gl e
AU Alaleadly aey 340

a2y Root-Mean-Square (RMS) dc,ull awpll jial Jaee comy depudl anill j5all @
VIS

4883 ) @l of g8 (2) Aslad) <(Molar mass (kg/mole) ol slslly 4y ¥oall BN 4 M Cua
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(The lighter molecules tend to move faster than the havier molecules at a given

temperature).

Table 10.2 Some rms Speeds

Molar Mass ~ Vims at

20°C

Gas (kg/mol)  (m/s)
H, 2.02 3102 1902

He 403102 1352

H,O 18 3 10 637
Ne 20.2 3 102® 602

CO 28.0 3 10%° 511
NO 30.0 3 10% 494
o, 32.0 3 10°® 478
CoO, 44.0 3 103 408
SO, 64.1 3 10%* 338

B\ YN dalas -9
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The Heat Capacity and Specific Heat of the Gases
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