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Fn%Ta 8.1 naiuwuiudu

Substance

Solids

aluminium

copper

tin

brass ’

zinc

nickel

magnesium

iron

lead

Density, g/cm3

2.70

8.93

7.29

8.44

7.14

8.93

1.75

7.86

11.3

...... ..8 .l

...... ..8.2
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Pll31~  8 . 1  (@ifI)

Substance Density, g/cm3

gold 19.3

uranium 18.7

wood 0 . 3 5 - 0 . 9

concrete 2.7

ice 0.917

limestone 2.7

bone 1.7-2.0

diamond 3.51

cork 0.22-0.23

steel 7.8

Liquids

water 1.00

gasoline 0 . 6 6 - 0 . 6 9

glycerin 1.26

mercury 13.6

+alcohol  (ethyl) 0.791

sea water 1.025

carbon tetrachloride ’ 1 . 5 9 5

olive oil 0 . 9 1 8

blood 1.1

Gases (4 0”  C ~kXfl’X&h  1 YWJlfIlfI)

air 1.293 x 10-3

hydrogen 0.0899 x 1O-3

oxygen 1.429 x 10-s

helium 0.1785 x 1O-3

carbon dioxide 1.977 x 10-s

tungsten hexafluoride 12.9 x 10-s

methane 0.717 x 10-S
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P = F/A
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w = mg =* VI% = Ws

,

P = W / A  = mg/A = Ahf% - gh- -
A . . . . . ...8.4

P = lim,“+o Am/AV  = dm/dV . . . . . ...8.5

P = @4”,, AF/Lu  = dF/dA . . . . . ...8.6
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$iP  = -pg y,jy2dy

PC = P-Pa = Pgh . . . . . . 8.10



alli  3.3 (n) u1so7wlFJiLhl (u) uluoijlwof
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p = 1,000 kg/m3 = lo3 kg/ma,  h = 120 m

r = 8.0 m , A = ‘JW = K(8.0)2

9.

mg = WPk

n(8.0)q12)(10~)(9.8)

2.36 x lo7 N

27Crh

PA

p,,i,”  A

Kl/2)pghl(2JW
n;rpgh2

?r;(8.0)(103)(9.8)(12.0)2

3.55 x 107 N

F/A = F/(JW)

2.36 x lo7
n(s)2  -

1.17 x 105 N/m2

117 Wa

= 52.0 m

Pi@
(103)(9.8)(52.0)

5.10 x 105 N/m*

510 kPa
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liIIlL
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:* ‘,‘.,.‘,S,,-, ‘./,.‘,,
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PxVxg  = PfVS
Px’Pf  = VI/V, . . . . . . 8.16
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v,  = WPX
w, = W, - B

= (Px - Pw) “x&T
= (Px  - Pw)WPxk
= (1 - Pw/P,)m,g
= [l - 103/(2.7  x 103)](1)(9.8)

= 6.2 N -,
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p=f
a

P=F
A

. . . . . . 8.17
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44 D

-dBWl F, = loo N , rl = 0.50 m , r = 1.25 m , r2 = O.lOm

R=zocm  ,f= ?

a

A

F

mfl (1)

o1n (2)

= W =

= 7CR2  =

= ?

fr, =

F =

f c

E

7C( 1.25cm)2

X(20  cm)*

FJ,

(A/a)f

%!i
Tz

(loo N) (0.50 m)
(0.10 m)

= 500 N

F =

= 1.28 x lo5 N

. . . . . . . . (1)

. . . . . . . . (2)
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20 23.7

3 4 18.1

20 28.9

20 22.8

20 22.6

20 63.4

0 75.6

20 72.8

20 25.0

20 46.5

2 0 26.8
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8.62 x 1O-3 N=
2 x 0.236 m

= 0.0166 N/m

= 16.6 x 10-~  N/m

0 563 5 n/2 . . . ...8.19
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n/2 58 I 7c . . . . ..a.20
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Y = F/l

= wg
= ‘Er2 hpg

hmiwauqa  F,, = Fdown

2n;fycos 8 = 7Cr* hpg

h = zycos 8 . . . ...8.21

Psr

Olfl~xlfllJ  (8.21)WLhU-hf?O  < 8< 96 Uth cos 8> 0 h tk&illdU¶J3~~lU~~~  8.12(n)

6i90"  <e< 180" uK-Jcose<  0 h oGiidodanrmoJ~nlna  8.12(V)
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.

.. . Y = Pgh
2 cos 9

= (1.1 x 103) (3 x 10-3)(9.8)(8/2  x 10‘3)

2 co.3 45O

= (1.1 x 103)(3  x 10-3)(9.8)(4  x 10-3)

2 x 0.708

naiuGhk-2 = 9.13 x 10-Z N/m
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. . pA,v,dt  = PA,v,dt
A,v,  = A,v, . . . ...8.22

mm19 (8.22) dun%  a~n~%aakanmh&~s  wmp Av &ma’1  @%~"n%~md%i (rate of

flow)i%iln~~~
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A,v, = A,v,

v* = @,/WV,

= 7t(150/2)*. 1 5
x(75/2)*  '

= (150/75)2.  1.5
"

41)na,OJ~aVOS~l~OdPiO~T189  =  6 m/s

n) &wini5bfa A,“, = x(150/2 x 10-3)2 . 1.5

= 26.5 x 1O-3 m3/s

PH 111 347



”
2,

Y A,
2

P

PH 111



A$ = AnxY,  - A%Y, . . . . . . 8.25

66ix  AE& = (1/2)Am”,2’-  (1/2)Amv,2 . . . ...8.26

%lnwq%$Jvl~lu-w&~lu

9.. . w = qJ +AE,

( P ,  - P,)AV  = [Amgy,  - Amgy,] + [(1/2)Amvz2 - (1/2)Amv12]......8.27

n'7wlxiufll5  (8.27)KaU  AV M&haIU#Uw"oaip = Am/AV  tWfI-15  (8.27)WlRlfJLflU

(PI - PJ = pgy,  - pgy,  + (1/2)pV,2  - (l/Z)pV,’ . . . . ..a.28

p, + pgy,  + (l/2>pv,z  = p, + pgy2  + (1/2)Pv,* . . . . . . 8.29

Odh~l P + pgy + (1/2)pv* = fiIfN&l . . . . ..a.30

L516%tltlXJfl15  (8.30) 41 Wll%WWJ~iy~~  WJlfJflal¶Jil WK0¶JWNflalRlfibdlln=

naIuwulutiuw&ijJlu  (wnuJ9Iu~sIpdd+ wa"99lpa~~"nu">uosplos~wa~lpdPiO  &lhwikauo

a~ul99109a~OIyB~~~~~YUs109~~a~~~jn~~  c%b.uitinp?'M  unz~Maoril.¶a~llaruo

v2
4 x 8=

6On; x (0.30)2

= 1.886 m/s

aIflaaJnlsPloJt~8~yn~

p, + pgy, + (1/2)pv,e = pz + pgy, + (1/2)pv,*

P, = p, + pg(y2  - Y,) + (1/2)p(v,2 - VI")

= lo6 + (103)(9.8)(0.6)  + (1/2)(10”)(1.886*  - 7.545*)

nalun"udtiodl9 = 7.92 x 104 N/m*

PH 111 349



350 PH 111



= (lm>p[A1/A2.  ~1)”
= (1/2)pv,~[(A,/A,)~

. . Vl = l/Z)

l&3 Vl

- VI21

-11
. . . . ..a.32

. . . ...8.33

N/m2 , P, = IO5 N/m2

= (1.6 - 1) x lo5 N/m2
= 0.6 x lo5 N/m2

= ~z::q2

= 81/16

= 2(0.6 x 105)
0.85 x 103(81/16  - 1)

= 5.89 m/s
= AlVl
= (7'b4)(0.03)2  x (5.89)

= 4.16 x 1O-3 m3/s
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P, - P, = hPog - hPairg
= Pogh

::a,
SIJUWdwJl~ PO  = Phon = 13.6 x lo3 kg/m3

wi P = Pmms = I kg/m3  &&i~xhumndo~fiuw?'~  p,hi'm&?~
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. . . ...8.36

PH 111 3!i3



3r
3

3

I

II 
II 

I, 
I,

:.



PH 111 355



356 PH 111



= 2.8 m/s

Av = (50 x lo-)(2.8)
w

~~~,"l~~~a~nh"pli~~~~",~"~l = 14 x 10-s m3/s

rl = F/A
dv/dy

. . . ...8.41

. . . ...8.42

1 poise = 1 dyne-s-cm-2  = 10-l N.s/m*
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I cm’ 100 6'%U~6¶JW4  Olflfh$19  &;9%d
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8 . 6
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