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Dimension Unit

Length meter (m)
Mass kilogram (kg)
Time second (s)
Temperature kelvin (K)
Electric current ampere (A)

Amount of light
Amount of matter

candela (cd)

mole (mol)

I Ibm = 0.45359 kg

1 ft = 03048 m

Multiple Prefix
1102 yotta, Y
102! zetta, Z
1018 exa, E
101° peta, P
160 tera, T
10°¢ giga, G
108 mega, M
10° kilo, k
10? hecto, h
10! deka, da
10! deci, d
102 centi, ¢
1073 milli, m
106 micro,
10~° nano, n
10712 pico, p
10" femto, f
1018 atto, a
10== zepto, z
10724 yocto, y
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TABLE A.3

FProperifes of Sefected Solids a0 25 ©

" cp
Substance {kg/m?) (k] ikg-K)
Asphalt 2120 0492
Brick, commaon 18000 0,84
Carbon, diamoni 3250 0.51
Carbon, graphite 2000-2500  0.61
Coal 12001500 126
Concrete 2200 .88
Gilass, plaie 2500 .80
Cilass, wool 20 0,66
Granite 2750 089
lee (0°C) 917 204
Paper 700 1.2
Plexiglass 1180 1.44
Paolvstyrens 920 2.3
Polvvinyl chlogide 1380 0,96
Fuhber, sofi 1100 L.GT
Sand, dry 15000 0.8
Salt, rock 2100-2500 092
Silicon 2330 0.70
Soew, firm S60 2.1
Wiood, hard (oak) 720 1.26
Wood, sofi (pine) 10 1.8
Woal 106 1.72
Metals
Aluminum 2700 0.50
Brass, G0-40 2400 038
Copper. commercial B30 042
Gold 19300 013
Iron, cast Tere 042
Iron, 304 5t Steel 7820 0.46
Lead 11340 0.13
Magnesium, 2% Mn 1778 1.00
Mickel, 10%% Cr BEGG 044
Silver, 99.9% Ag 10524 024
Sodium 971 1.21
Tin T3 0.2
Tungsten 19300 0.13
Zine 7144 039

TABLE A4
Praperifes of Same Liquids a0 25 O
¢ G

Substance (kg'm’)  (k)kg-K)
Ammaonia 604 4.84
Benzene 879 1.72
Butane 556 247
CCly 1584 0.83
CO; 680 29
Ethanol 183 2.46
Gasoline T30 2.08
Ghycerine 1260 242
Foenmsene #15 210
Methanol TET 2.55
O tane 692 2.23
il engine 885 19
Oil lighe 910 1.8
Propame 310 2.54
R-12 1310 047
R-22 1190 1.2G
R-32 961 1.94
R-125 1191 1.41
R-134a 1206 1.43
R-d10a 1059 1,60
Water 997 4.18
Liquid metals
Bismuth, Bi 10040 0.14
Lead, Ph 106160 0.16
Mercury. He 13580 0.14
Mal (56/44) BET 113
Potassium, K 528 0.81
Sodium, Na 929 1.38
Tin. 5n 6950 0.24
Zinc. Zn 6570 0.50

*Or Tinen iF hilgher.
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2.46 A piston/cylinder with a cross-sectional area of
0.01 m? has a piston mass of 100 kg resting on the
stops, as shown in Fig. P2.46. With an outside atmo-
spheric pressure of 100 kPa, what should the water

pressure be to lift the piston?

e FIGURE P2.46




W=mg=100*9.81=981 N
R.100 Kpa

2 Fy=0
-P*A -W +R*A=0
P=W/A+P
P=981/0.01%(1/1000)+100 =198.1 Kpa
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2.591 A 2.5-m-tall steel cylinder has a cross-sectional area
of 1.5 m?. At the bottom, with a height of 0.5 m, is
liquid water, on top of which is a 1-m-high layer of
gasoline. This is shown in Fig. P2.51. The gasoline
surface is exposed to atmospheric air at 101 kPa.
What is the highest pressure in the water?

Py
il : 1 K
Air
11n1 Gasoline 25 m
V {

FIGURE P2.51



The pressure in the fluid goes up with the depth as
P=Pt0p+AP=Pt0p+pgh .

and since we have two fluid layers we get

0.5m

b= Ptop * [(ph)gasoline i (ph)water] g

The densities from Table A .4 are:

_ 3. _ 3
=750kg/m>; p_ ... =997 kg/m

P gasoline wat

9.807

P=101+[750 x 1 +997 x 0.5] 7000 113.2 kPa
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2.88 Two cylinders are connected by a piston, as shown in
Fig. P2.88. Cylinder A is used as a hydraulic lift and
pumped up to 500 kPa. The piston mass is 25 kg, and
there is standard gravity. What is the gas pressure in
cylinder B?

B
Dp=25mm /{/

P,=100 kPalg

/
s

N
N,

T I
D,=100 mm %>
: — 7 e
7 Pump
A
4 e i

FIGURE P2.88



Solution:
Force balance for the piston: ~ PgAg + m,g +Py(A, -Ag) =P, A,

A, =(1/4)0.1°=0.00785 m* Ay = (m/4)0.025%=0.000 491 m”

PgAg =P A, - m,g - Po(A, - Ag) =500x 0.00785 - (25 x 9.807/1000)
- 100 (0.00785 - 0.000 491) = 2.944 kN

Py = 2.944/0.000 491 = 5996 kPa = 6.0 MPa




