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Quantity Dimension Sl unit Special name
Area L2 m2
Volume L3 m3
Velocity L/T m/s
Acceleration L/T? m/s?
Force M L/T? Kg-m/s? Newton (N)
Pressure and stress M/L T2 N/m? Pascal (pa)
Moment (torque) M L% T2 N-m
Work and energy M L2/ T? N-m Joule (J)
Power M L2/ T3 J/s Watt (W)
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AL (g sz sall 5 (%) Aa L o 45l S Ll (bl 5 3 ) adl Aa )35 (5 sl Ay 5) ) Jie A0S
5l all da ja3aa 5 ¢ = 3.1416 A Al 3 ¢ (rad) Akd Caaill T2 5l (360°) A O sy
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Conversion of Units <aa gl Ju ga

(2-1 Jsaall) ccsptiall sl e saing (3 (5 el Uil (e Andie Rdai s cilaasll 1 gal) Sl
AL il 5 ] peall Jal s inya

Multiplication factor Sl Prefix Sl symbol
1,000,000,000 = 10° Giga G
1,000.000 = 10° Mega M
1,000 = 103 Kilo K
100 = 10? Hector h
10 =10 Deka da
0.17" Deci d
0.0172 Centi C
0.001=1073 Milli m
0.000001 =10"° Micro U
0.000000001 = 107° Nano n
0.000000000001 = 107" Pico P

Slan gl ) (s i)y iy jall Aadai¥) b Lgie jumall cilaaSU il da 33U Jal sl g (3-1 Jsa)
e SI Al b ¢ elly ¢ ALy ¢ Jshall ¢ Suilaal) aUail dulud) cilaSl Slas g ¢S] b AL

pll eyl AUail) g ¢ (S) Al (m) &g (cm) iadiin CGS ¢ (S) 4l (kg) o) e 51 (m)
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Sl Jagad (3-1)dsaal)

Mass

1 pound mass (Ibm) = 0.4536 kilogram (kg)

1 kg =2.2 Ibm = 0.0685 slug

1 slug = 14.59 kg = 32.098 Ibm

Force

1 kilogram force (kgf) = 9.807 Newton(N)

1 pound force (Ibf) =4.448 N

1 N =0.2248 Ibf

1 dyne (dyn) = 10° N

1IN = 10%dyn

Length

1 centimetre (cm) 0.01 meter (m) = 0.3937 inch (in.)

1in.=2.54 cm =0.0254m

1 foot (ft) = 30.48 cm = 0.3048m

1m=3.28ft=39.37in.

1 yard (yd) =0.9144m = 3 ft

1 mile = 1,609 m = 1.609 kilometre (km) 5,280 ft. 1,760
yard

1 km =0.6214 mile

Time

1 minute (min) = 60 second (s)

1 hour (h) =60 min = 3,600 s

1 day =24 h = 1,440 min = 86,400 s

Area

1cm2=0.155in.2

1in.2=6.452 cm?

1 m2=10.763 ft?

1 ft2=0.0929 m?
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Work and | 1 N-m =1 Joule (J) = 107 erg
Energy 1J=0.7376 Ibf ft
1 Ibf ft =1.356J
Power 1 kg m?/s® =1 J/s =1 Watt (W)
1 horsepower (hp) =550 Ibf ft /s = 746 W
11bf ft /s = 1.356 W
1 W =0.737 Ibf ft/s
Plane angle | 1 degree (°) =x /180 radian (rad)
1 revolution (rev) = 360°
I rev=2nrad =6.283 rad
1 rad = 57.297°
1°=0.0175 rad
Temperature | °C = °K—273.2

°C = (5/9)(°F — 32)

°F = (5/9)(°C + 32)

Pressure and

1 N/m’* = 1 Pascal (Pa) = 0.000145 Ibf/in.2 (Psi)

Stress 1 Psi = 6,895 Pa
1 Ibf/ft2 (psf) = 592,966 Pa
1 dyn/cm®=0.1 Pa
Moment | 1 N-m =107 dyn cm = 0.7376 Ibf ft
(torque) 1 dyn/cm =107 N-m

1 1bf ft = 1.356 N-m
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Angular distance
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Momentum (M) Angular momentum (H)
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Description Formula
Moment of Inertia = (mass)(radius of gyration squared) | = mk?
Angular momentum = (Moment of Inertia)(angular velocity) H=lw
Local term for angular moment = segmental moment of H1 = Isws
inertia about segment CG)(segment angular velocity about
segment CG)
Remote term for angular momentum = segment Hr = mrws
mass)(distance between total body and segment CGs,
squared)(angular velocity of segment about the principal
axis)
Angular impulse = change in angular momentum Tt=AH

Tt = (mk®>ws)2 -
(mk?ws)1

Newton’s second law (rotational version) T=la
Centripetal force = (mass) (velocity squared)/ radius of Fc=mv?/r
rotation
Centripetal force = (mass)( radius of rotation) (velocity Fc = mrw?
squared)
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Fluid Density (kg/m3) | Specific weight Viscosity
(n/m?3) (ns/m?)
Air 1.20 11.8 .000018
Water 998 9,790 .0010
Seawater+ 1,026 10,070 .0014
Ethyl alcohol 799 7,850 .0015
Mercury 13,550.20 133,000.0 .0015

*Fluids are measured at 20°C and standard atmospheric pressure. * 10°C,3.3% .salinity.
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Al el et (e ) S GT675 N < 700 N, 1) 11

Trigonometric Solution iliial) 48, Jay Jal
: ke
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Formula:

Fr=350 N
Fc =400 N
)AJ\M@SY\@M@)SMMJDM&_\}LLA

C2=A2+ B2 - 2(A)(B)cos y (the law of cosines)
R2 = 4002 + 3502 - 2(400)(350) cos 130
R =680 N

L Aaelaall 3 58l cpa el | sle 13 YD ASDBN @l a% e )9 ) ¢ 680 N <700 N 131 3
Lagh 8 8 ¢ AU L 3a )2 90 s o (AL 5 58 (e IS @dn 13)) ¢ Baasall Ll 5 3l o2 e Jazasll

(ST IS () S Anaral

Law of Sines wuall ¢ sid

O OMA G Al s s Gl g3 i ¢ (9.7 JSAU) 3 2 s pal) Gl (Jha ¢ e (oY il

i e e pai Al
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(sin Jie pealitg) cuall Ciy g

Law of Cosine alaill qua 5l
il s ) Saiall g a3 5 13] ¢ (9.9 JS) (b 35 sall Saiall (o ¢ lia (5 Al
o o8 Gkt A e (€) Ggomad) e QAN Qe daad (S ¢ (B) Legin sl s (b s a
ke a3l ¢ oLl
c2=a2+ b2 -2ab cos 0
(cos din paidy) ol cuall oy jas
The Right-Triangle 43 aild culial)
G gl 3l Al Caliall Gl ¢ s o 90 o sbed Caliall Lls 3 san) S 13) Al 3 6 Cabial JS

degotiagigjuw‘bbj\&w}c:\AJJygoz\_U\)l\&}Lu‘(910@\)636,‘,}“3\
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q wese0q00

il Jshal g5 ¢ sl (0 A5l M) Aalal 4 30 Jiall Cliall (ga ¢ ilal) pand ¢ (9.10 JSEN) A
1S5 ¢ Jall uilall Jsha 5 ) slaall cailadl J sk o8 b ca Al 5l alay Lad ¢ 4y 5) 301 238 Caial) 8
sl 0 8 i) ) A 2530 S8 ) (e s

Pythagorean Theorem &t &, jlas
JIshl ey ya g sana 5 gl Ay 1) 218 Caiall Jodl yigl I g g Of o (a2l &y plai a
-Gl 5 &Y g Y

c2=az+ p?

c= /a2+b2

ngh.u..g 2_1}\‘)3‘ dld\ Lsﬁ (M:}LSJ\ 4_1”}\‘)3‘ ‘)..39 L’l\})) BJLAS\ 4.!}\)” h.t.); ¢ L)&M‘} ¢ {a\.A.I &_I..}A ¢ L_\..}A
1(9.10 JSEN) (A dys) 3 p3al Caliall ¢ gl gAY Cuilall ) shal dus

a b
Sin o = ------- , sin p = ----- _

C C
sl staall Cuilall ) ghal daui s A 5) 31 L8N Calial) b salad) Ayl 30 Al
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COS @ = ------~ , €OS P = -----
C C
ostaall el s Jial) cailal ) shal dps 2 ) 30 o308 Calial 8 sala A0 5 (6 Jhal) Jiag
a b
tan a = ------- , COS P = ----- .
b a

Table 9.1 Sine, cosine, and tangent of selected angles

Angle sin C0S tan
0° 0.000 1.000 0.000
30° 0.500 0.866 0.577
45° 0.707 0.707 1.000
60° 0.866 0.500 1.732
90° 1.000 0.000

Summary el
ey daleial Jilial) Ja oSy ¢ Jad lagall elliad dpoaedl clueSll g ¢ olail s laia Led Clgaiall CiliaS
o Agiliall ClEMall aladinl ¢ el al¥) Cm ey ¢ Gl 5 Japdadil) Gglad aladiuly L) cilgaiall

Ol Jil g 38y S
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