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Table 1. Units Used in Mechanics

50 5 Ay id Alapd

Aglgall ddapd Sl
U.S, and Metric Units SI Unite Quantity
1m=3.28ft, 1 in=25,4 mm
1 ft=0,3048 m,lyd =0,9144 m S
1fi=12in, lyd=3 f [m] s skl
1 mi= 5280 ft Meter Length
1mi . die = 1.609km
T kgf=9,81N « [kef] (& ¢t oS | Newton [N] s,
1N =10 dyn =0,102 kef . N e
16bf = 4,448N + [£b] s h = ] Sl
1 kip = 4,448 kN «[kip] a5 ss 1 dyn zl[g-cm] ool
10z =0,278N « {0z ) Ly sec’ Force
p—1 s ‘
loz= 1—16»% 1 ton = 2240¢b N 10 dyn
kgf -sec’/m
1kgf -sec’/ m = 9,81kg
1kg =0,102kef -sec’/ m
1 oz = 28,35g [kg] abs op obs | A
1¢b = 0,4536kg Kilogram Mass
2
1slug = yl}ﬁt_:_ =32,2{bm
= 14,59kg
delull g e S8
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Hm /b= 3,6 sec [m/ sec) Velocity

1 mi/h= 0,447 m/sec
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[m/ sec ] Acceleration

| Halt p L
g =32,2[R /sec?] 2= 03 1[_@?] Lledl g J
2 Aguia YY)

Al A el ) ,}3} de_yul
rad / sec Angular
‘ : velocity

Agla e i )
5;7 ;’iz 2 G M g lall
-1 i () sa
IHz =.-— [H .

- “ frequency
“%2"19’81'1032“\}? Vil A A e st oyt
L m [N/ mz] y

G i JSVANS W8 S | a0 g dngy
[kg/m3 ] P
fb-sec = 4,448N . sec A o cdal
[N sec] Impulse
S AS ol 2 S
kg - m Al g ldayt
e (€m0 205
sec '
ke 2 = Nosec Momentum
see
kg -m?
f = kgf -m =9,
o7 ket m =981 foule] e "
IJ=1Nm Enegy
Ife &b =1,356)
lkw'hﬂgsﬁ.Ioﬁj IR Jarlt
[ ] T Work




(Re0m g g1y
th-p = =75 K8 6w 1wmw=01ozkgf m | detau)
86C 280 see
kef - m _ Power
KW =102 =136h-p
sec =N-m/sec
1 bar = lat=10° mm(t0)
SIee 1{Pascal ] oy
c
kef _981.10°Pa N —
cﬁl ¢ 1Pg = l-l-hwi»- Pressure
1-E =10Pa
m’
kg .m=981] Jha . chgd s3fl oo
11b. ft=1,356 N.m [N-m] Moment
of a force
AWaall 5 )
int] f*] [~
| gelaall
[kgf-m'seczl s it S8 Aldaell p e
b fit - sec? kg - m? paall
T terra 1000 000 000 000 =10"*
G giga 1000 000 000 =10"
M megn 1000 000 =10°
k kilo 1000 =10’
h hecto 100 =10°
da deka 10=10
d deci 0,1=10"
© centi 0,01 =10
m milli 0,001 =10" 5
H micro 0,000 001 =10°
n nano 0,000 000 001 =10~
D pico 0,000 000 000 001 =1("*
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Table 2 . Mathematical Relations

A. Series : ( expression in bracket following series indicates of
convergence)

(l:tx)“ml:i:nx+n(n_l)xz:tn(n_lxn_z)x3+ [x2<1]

-----

! 3
x* % X )
INX=X—m—dem—— e i ne <
SnNX=Xx 3 5t 7 [x oo]
2 x4 xl& .
COSX =]—— e —— 4. X <o
20 4 6 [ ]
X aR x:i xi x? R
sinhx = =X b e e e s <
2 A8l [x* <o}
X +e X xz xd xG .
coshx = =l e s X‘ <o
2 4 ¢ l ]
f‘(x)----+2a ws--—+2b sm-—j—x-
nwl n-i
where

] [Fourier.exp ansionFor — £ < x <]

B. Derivatives ;
dax” =™ d!uv! dv _du
dx dx dx dx

d( “) du dv
— A &
v/ _dx Vi
dx v?
Limsin Ax =sindx = tandx = dx
Ax—0
Limcos Ax = cosdx =1
Axp{)

dsin x —cosx ¢ dcosx
dx dx
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jJa+bxdx=—-3—zg (a+bx)

IxJa+ bxdx = o (3bx ~2a Wi +bx)
Ja+bx

=

dex ..._._[a+bx aln(a+bx)]

a+bx
I (a+bx) (a+bx a)
(a +bx)" b’ 2-n 1-n
I dx ._......i_m")_".‘[g-h
a+bx?  Jab a
Or ‘

dx 1 _, X+/—ab

-t 2

Ia+bx - 8b

1
e '
I al-x dxmli[ ‘J_a’-—xz +azsin“-’-;~) |

Jxlta® ta? 1n(x+Jx :ta )]



[xva? - x?dx = _ém_j

Ixzda’~x2d7{x--z&\[( o [x a®-x? +a’gin” a.)

o (e o=

In| +/ 2 b
Im 7-— [ a-+bx+ex +x«/€+m)

a
fx-\lxz taldx = %1)(}(2 ;{332)!

2 4
Jtxt gatax =2y’ 207 7 2 axT 207 - 2ot

IJde ) _m

j‘xdx —

=g X
valdx?

fsin xdX = ~CO8S X

jcosx(bcmsinx
1+sinx
1-sinx

j'sec xdx = .;. In

j'sin2 xdx = % _ Sin2x
2 4

Icos xdx--g- sin2x
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gin’ x

Isinxcos ¥dx =

COS X

jsina-xdx = e (2 +sin? x)

jcésa xdx = ii%;’i(z +cos’ x)
jxsinxdx = SN X ~ X CO8X

jx cos xdx = cos X + X Sin X

sz sin xdx = 2xsinx — (xz - 2)cos X
fxz cosxdx = 2X cosX + (xz - 2)s§nx
jsinh xdx = cosh x

 [oosh xdx = sinh x

jftanh xdx =~ Incosh x

jlnxd.x =xlnx-—x

fc“"d.x = ée?-;

fxedx = g—(ax ~1)

e™ (@ sin px — pcos px)

Ie ¥ ginpxrdx = - +pz
ax %
j'e&x o flns (a,cos?x «i-f)smp})
“a’+p

ax
_[e“" sin® zdx = 4 5 (asim2 % —-sian-f-z)
4d4a a

g™ ’ 2
Ie“" cos’ xdx = ; acos® X +9in2x + _)
d4-a : a

a8

je"‘ sin ¥ cos xdx = 41 3 (wg?-sin 23 - cost)
a
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A Assumption il
Absolute lks | Asymptote e flie Jad
Act (to) Jniy | Atmosphere -
Action Jai | Atmosphetic PP
Active Jeld o Jlad | Attract (to) oy
Actual sk | Attraction . %
Add (to) a2 Average s
Addition e Axial \g 4
Adjacent Dk ¢ sl | Axiom A
Adjust lopa, | AXiS .=
Altitude ¢l Axle g
Amplitude v
Analysis Jyas | Balance A3 pe o)
Angle 1,4 ; | Balance i
Angular 4 | Balance (t0) ny
Application Gyl Ball‘?ﬂ spsd
Apply (to) iy | Base .
Approach (to) ooy ¢ Gl Basm o
A e -
Are st | Bearings delia s Jalga
Area sl | BONIE) Gy iy
Amow - Bt A




prace
Boom gl
Bottom b
Bracket G ¢ A4
Brake pua
Brake (to) Sy
Bridge i
C
Cable M o IS
Caleulate (to) (otsang
Calculation A
Calculus kil s,
Calibrate (10) ilag
Calibration $kee
Cantilever Sl ¢ il
Case Al
Catenary Wunghia
Center 38 e
Centimeter it
Centroid cppall) IS s
(ol ¢ pulaud
Channel S ona ¢ BB

Chord

Clockwise

Cluich -

Coefficient
Coincide (to)
Coincidence

Collinear

Comparison
Compare (to)
Component
Composition
Compound
Compression

Concentrate (to)

Concentration
Conclude (t0)
Conclusion
Concrete

Concurrent
Condition

Cone
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Configuration

Connection Rod

Cube
Curve

Circle
Circular

Conservation
Consider (to)
Constant
Constrain (to)
Constraint
Contact
Contiguous
Continuous
Coordinate

Coplanar

Cosine

.| Counterclockwise

Counterweight
Couple
Couple (to)
Crane

1]

(el y ripal

5l

Crank Y
Crankpin 2l L
Crankshaft (gl 3 gand
Cross Section (Gl ahia
Cylinder A4 gland
Cylindrical st
D
Dam s
Data Chylens
Decomposition Gy
Decrease (to) el + Qally
Define (to) e ¢ B ay
Definitions CanS ¢ oy el
Definite Jsa L jua
Deform (to) b gy
Deformation ay pulis
Degree P
Denominator &
Density 4ils
Depend (to) Glaly
Derive iy ¢ ilhany
‘Derivation i)

vy




Derivative
Design
Design (to)
Determine (to)
Determination
Diagonal (n)
Diagonal (a)
Diagram
Diameter

Difference

Differential
Differentiate (to)
Dimension
Direction
Directly
Directly
Discontinuous
Discuss (to)
Discussion
Disk (Disc)
Displacement
Distance
Distribute (to)
Distribute

E

sl

Eebsllf

| Divide (to) pody ¢ paddy
Division Jad ¢ pauilh
Dot Akt
Dynamometer sl Julgia
Efficiency 393 )4
Elastic G
Elasticity Ay 4
Element alc
Ellipse ol adal
Energy il
Engine o
Engineering i |
Equal shua
Equality # shoea |
Equation i 0P
Equivalent (A5
Equilibrant 333 ge
Equilibrium aJls
Even )
Example o ¢ Je
Express (to) -
Expression e




E Graph Jalaiia
Figure Jss | Graphical laslasd
Fictions «dyds | Gravitation AN
Finite 33dsa ¢ 43k | Gravity AN
Flexible o4l | Gross s}
Flexibility Ay | Guide Jaa v o cdla
Fluid Jika | Guide (to) REERTLYY
Force g H
Formula diya | hammer a5 ylaa
Foundation il | Hang (to) LN
Frame s | Height t“b"
Free Gtk ¢« Ja | Hinge Joaia
Friction Jiial | Hinge (to) Juaialy
Fulcrum st 4kis | Homogeneity oallad
Function a5 | Homogeneous callade
Fundamental ! [ Hook willad
Funicular s ¢ s | Hoop EH

c] | Horizon Y
Gas J& | Horizontal o
Gate - 4 s | Hydrostatics ikl & sSaull ol
Gear (e | Hypothesis dguia i
General i 1
Geometric = | |dentical ikia ¢ Gl
Geometry Laxia | Identity HHI Y
Girder s 3 | Impend (to) pode diy
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Inch

Inclined
increase
Increase(to)
Increment
Indefinite
Independent
Index
inequality

Infinitesimal

Infinity
Integer
Integral
Integration
Integrate (to)
intensity
Inferaction
Internal

Interpretation

Intersect (to)
Intersection
Introduction
inverse
Inversely

Ji | Isosceles Gl (g slusia
Jile 4
Ay 3 [ Joint B ¢ dhay
uj ¢ )y K
a5 | Kinetic S
s e | Kinematics AS ol plo
Utiasa L
Wl dbs | Law | oyl
dasl jie [ Length dsb
"‘hm;j Level (n) T
W Y| Level (a) T
guaa 2 | Lever Al
Jdss | Limit ddgd ¢ 2
Jusud | Line daa
JaSiu | Linear o
sad | Load daa
el | Loading pasd
sialx | Locomotive 3 ki
Jnad | Logarithm el
(il ¢ iy | Long sl
1l& | Longitudinal PIsh
8 1 A M
w2lis | Machine ay
Lse | Magnetic R RT
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Magnitude Jhais | Motion a8 ya
Major by | Move (o) & g 0 8 yng
| Mass s | Multiplication s
Mast g Jee | Multiply(to) o _aday
master lanus | Mutual Jakia
Material (a) (ke N
Materials 43 | Negative i
Matter 23l | Neglect (to) Jegd
Maximum U8l ¢ pliel | Negligible wags
Mean Jeud | nBt i8S
Measure(to) o | Neutral ke
| Measurement oAl | Normal (n) Bl
Mechanical S | Normal (a) b
Mechanics dlsall Jle | Notation s e gana
Medium Jaw g | Number e
Member waes | Numerator i) g
Meter Jia | Numerical (e
Meter ki o
Method 45y b | Odd @O
Middle Jan gl ¢ bl | OppoOSite illdus ¢ (puSlae
Millimeter Jiaghe p
Minimum &M ¢ | Parabola 1S pdad
' Minor 215 | Parabolic (aihSe adal S5
inus ueils | Parallel Hge
ment pJ= | Parallelepiped g slass (53 gia

A A




Parallelogram
Pendulum

perimeter
Perpendicular

(n)
Perpendicular

(a)
Pin

Pin(to)
Piston

Pitch

Plane
Planet

Plate

Plus

Point

Pole
Polygon
Position
Positive (n)
Postulate (to)
Postulate (n)
Potential (a)
Precision
Press
Pressure

gl (g 1 5is | Principal et
uts | Principle fage
Jaaa | Prism D34 34
ases | Problem Als
isee | Product elap
Jwe | Project (to) Jaany
e | Projection leias
wuSe | Proportion et
(cs5th) 3 5hs | Proportional e
sius | Prove (to) R
e 548 | Proof ol
dagha s 4| Pull (to) Ay
a3 1 Pulley 3,5

Akds Q
kb | Quantity ‘ 348

has R
geing ¢ page | Radius el Chasd
w3 | Ratio Al
4 gunga puay | Ray gled
de gunge | Reaction LRy
248 | Rectangle N S
4 | Rectangular pllE ¢ Jaletuae
wuSe | Reduce (to) AN 6 it
s | Reduction e Jlalsl
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Redundant et
Reiation e
Relative (g
Resolution da ¢ il
Rest QS
Resultant (n) Aiala
Resultant (a) uala
Rigidd o
Ring s ¢ s
Rivet pydB
Rool (to) oty
Roller & oadia
Root S
Rope i
Rotate (to) Y s
Rotation s
S
Sag b ¢
Scale uelie
Sag (to) (sl
' Science e
Strew i ¢ I
‘Section pehe
Sector g Usd
Sense dens

Shade
Shaft
Shell
Sign
Similar
Similarity
Simple
Sine
Size
Sketch
Slab
Slender
Slide (to)
Slope
Slope
Smooth
Salid
Solution
Space
Span
Symmetry
System
Specifications
Sphére
Spin (to)
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Square [EB))
Stable s
Standard (n) He ¢ na
Standard (a) W ¢ g hma
State - s
| Static QS ple
Steam iy
Steel N
Straight piliaze
Strength 548 ¢ duglia
Stress Hgal
String dasi
Structure olitt ¢ Lins
Strut el 3 gee
Sum g sana
Sum (to) aana
Superposition pada
Support il ¢ Shuua
Surface ko
Suspend (to) Blay
Symbol H
Symmetrical (bl ¢ iz,
I
Tangency el

Tangent
Tangential
Tensile
Tension
Theorem
Theory
Thick
Thickness
Thin

Tie Bar
Tire

Top
Torque
Torsion
Torisional
Total
Traction
Transmit (to)
Transversal
Trapezoid

Transmissibility

Triangle

Trigonometric
Trigonometry

olea
T8 T AT
e g
4k

Aok A
L.,éj

Cililfiall oo
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Trough 34 o 38 | Wire Al

Truss S8 s | Wood s

Trusty 4 dsiss | Wood framing i Jsa
U Work Jes

Unbalance G hast | Wrench Loy Lk

‘Uniform N

Unit saay | ZOIO Jho

Unstable e & ¢ 3% | ZOne ik
v

Variable i ¢ () gedia

Vector Jdla ¢ pladh

Vectorial gl

Vertex 3303

Vertical Y

Virtual (gl il ¢ par s

Volume e
W

Wave i ge

Wedge s

Weight Y

Wheel )

Width e

Wide iy 8

Winch ¥ 1)

Windmifl 38 40 A3 palla

Wing wall gihe Jlaa
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