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Trigonometry:

Unit Circle

For any ordered pair on the unit circle (z,y) : cosf = z and sinf =y

Degrees to Radians Formulas
If z is an angle in degrees and ¢ is an angle in radians then
l;r

L] and w—@
7180 o

Right Triangle
For this definition we assume that 0 < # < § or 0° < 8 < 90°

Opposite (O)
Adjacent (A4)
sin(0) = % cos(0) = % tan(0) = %
cse(f) = g sec(0) = % cot(0) = g
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Reciprocal Identities

1 1 1
cos(0) = s0c(0) tan(0) = oot (0)

sin((}) = F[f}}

“O=5m *O-mm “O-mm

Pythagorean Identities

sin?(6) + cos?(f) = 1 tan®(8) + 1 = sec?(0) cot?(f) + 1 = esc?(9)

Even/Odd Formulas
sin(—0) = — sin(0) ese(—0) = —csc(0)
cos(—0) =cos(f) sec(—0) = sec(d)
tan(—0) = — tan(@) cot(—8) = — cot(6)

Inverse Trig Functions
y =sin"(z) is equivalent to z = sin(y)
y = cos '(z) is equivalent to 2 = cos(y)

y = tan"'(z) is equivalent to z = tan(y)

Law of Sines, Cosines and Tangents

Law of Sines

sin(a) o sin(3) - sin(7)

a b c

Law of Cosines
a? =b 4+ —2accos(a) b =a*+ —2bccos(f) & =a® + b — 2abcos(y)

Law of Tangents

b—c tanj(8—9) a—c tanj(a—9)

a—b tanj(a—p)
atec tani(a+7)

atb tani(a+p) bitc tam(B+7)
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Mollweide’s Formula

a+b cosj(a—p)
¢ sin%'y

Similar Triangles

\A
\k

— ¢ ——

+——W
— >
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b

o
o|Q

Algebra:

Arithmetic Operations
b b
abtac=a(b+c) a(E)=£L

c
(%) a a _ac
c be (E) b
a+2_ad-!-bc a E_ad—bc
b d~ bd b d~  bd
—b b—a a+b_g+!’3
c—d d—c ¢ ¢ ¢
b (G d
ab+ac b a
+¢, a#0 (E) =
d
Exponent Properties
n_m n+m a" n—1m 1
a’a"=a —=a = —
aTR aﬂl—u
{uﬂ)ﬂ'l s alnu aﬁ - l, a ?é 0
az" a"
I} no__ npn P i
- (G-
-7t l ]' n
a"t=— —=a
n ﬂ_"

Properties of Radicals

Ya=an Vab = $/aV/b
o s JJa _ Ya
fva-va 5=

/ ¥a = a, if nis odd \/ ¥/a = |al|, if n is even
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Distance Formula

If P, = (z1,3) and P, = (z1,7,) are two points the distance between them is

d(Pi, Py) = \/(m2 = 01)* + (1 — 1)

Logarithms and Log Properties

Definition

y = log, x is equivalent to x = b*

Special Logarithms
Inz = log, natural log

logz = log;, = common log where e = 2.718281828 - - -
Logarithm Properties

log,b=1 log,1=b log,b°=a bH%®* =2
log, (") = rlog, z logy, (zy) = log, = + log, y log, (i> = log, = — log, ¥
Yy

The domain of log, z is z > 0
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Glossary

Here is a simple glossary of some of the most used terminology in statics and structural

analysis courses.

A
Abrupt )
Absolute 3lae
Absolute Value dallaall dogsl)
Absolute system of units dalholl wlusgll plas
Acceleration golud
Accuracy FER
Accurate 3433
Action Jxd / Jas
Active force daadll 84all / ladl 842l
Actual J=3
Addition rox [ d8Ls)
Addition of forces Ssall xax
Addition of vectors Olgmiall pax
Adjacent vectors 8)9lxall lgiall
Advantage dlad]
Aerostatics B g slegh Oilgs ele / GuSiling )l
Algebra sl ple
Algebraic SAx
Algebraic expression GAz s
Algebraic sum Sz pox
Allow o
Analysis Sl
Analytical ddlss
Analyze Ul
Anchor bolts Fll slsa
Anemometers 7ol Bas uld Slez / s gar]
Angle Dl
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Angular Lsllb 38Me 93 / s9by
Answer Q)
Apex 8953
Application Bk
Applied force dadaall 848l
Approximate B
Arbitrary shapes 48| gl JSY
Arches oolgdl
Area d>lue

Area moments of inertia (BN ygaadll pie) ALl pie
Area of cross—section @2 phaiall 4>l
Arm ehd
Arrow g
Associative Sl
Associative addition Gl gzl
Associative property ddas ) Aol
Assume gyt
Assumption Bt
Atmospheric pressure Sl aasall
Available zle
Average Jdre
Axes 9o
Axial Gy
B
Balanced Ol gie
Bar (Qoe) aud
Barrel arches Qlshul 4 Sole glato I3 lg3l
Base Bucld
Beam 0N
Beam cross section 88U (92, plaiall
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Cantilever beam (J925) dalan 8,8
Deep beam dasec §yaS
Overhanging beam ddwiall 8,08
Simply supported beam Ao 8,8

Bearing by [ Joss
Bearing friction HSY basns [/ o
Bearing stress Laaall /[ Jesdl slg=]

Behavior Holw

Belt el
Belt friction I ply>
Belts and pulleys O1SS 9 dej

Bending U058
Bending moment sl ey
Bending moment diagram sUadl a3 L) eyl
Bending rigidity Loyl o
Bending stress ool slg=]

Bernoulli’s principle of virtual displacements L6V A=HW J gy Tuse

Body onEs ]
Body force POVEN | RIY
Body rotation el Olygo

Bond dlayly

Boundary S9d>
Boundary conditions Sgdsdl eVl / Log i

Braced frame (cwie) oleil] B e Hlb)

Bracing Gl

Bridge e

British system of units Ol lasll aliai)

Brittle S

Buckling £lgl
Buckling load el gV o
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Buckling moment slgVl p3e
Building Lo
Building code Ul 08
Building materials sl 5lge
Buoyancy gala]l

Cables N
Calculus Joly Juolal Olus
Cambered beam Lowouad dusgiiall 8 ,aSJ1
Cantilever (ds8) /b /36
Capstan Lg>y
Cartesian JU8
Cartesian components 43l O Sl
Cartesian coordinates 45yl wlslasyl
Catenary Jladew
Center Sy
Center line Lyl las
Center of mass WS 5850
Center of pressure Laaall Sie
Center of gravity dudldl 5808
Centroid el / 4Ll S50
Centroidal axes el /ALl 350 y90
Chord 39
Circle of friction ALY 8,51
Circular Syl
Circular area D515 d>-luws
Circular sector Sl glad
Circumference o
Civil engineers Qe pelige
Clamps Ehlie
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Classification apisal
Clockwise deludl Oylae
Coefficient Jolad

Coefficient of friction HY! Jolas
Coincide ool
Collapse plag!
Collinear Ay s e
Column S90le
Common e
Commutative property Dol dupols
Compatible 38lgie
Complementary JoSo
Component 055
Composite S
Compound S

Compound beam 4Sye 8yaS

Compound truss S Ogllex
Compression s
Computation ol
Computer analysis gl plusinly Judo
Concave xke
Concentrated S

Concentrated force 855, 893

Concentrated load Sy Je
Conceptual design Shall anasaill
Concrete 3Ly

Concrete bridges doliys Hgux

Reinforced concrete Ao d5luny-
Concurrent C3gll i

Concurrent force system dollall Bgall pllas
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Condition V> /b
Cone of friction DY by 5o
Conservative Ladie
Conservation of energy states Bl O Lha>
Conservative system Aadie Aol
Constant ol
Constant of gravitation dodldl cols
Constrained Buio
Constraint S4B
Construction ely Jlacl
Contact Jlasl / Juas!
Continuity &)l paiue!
Continuous SO
Convention e
Conversion Mg
Convex Ol
Coordinates oldlas]
Coordinate systems QRNENPNEY
Coordinate transformation OV Jg=s
Coplanar ol pud 3
Copper el
Corner )
Corresponding VEN]
Corrosion SG
Cosines (cos) pledl Cuer
Coulomb theory of friction KW CwglsS &, las
Counterclockwise deldl oylae WSe
Couple T35 /[ Olzg)
Cover clae
Crack &
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Create UNES
Creep ES)
Critical >
Cross O [ S

Cross bracing oSbate Cuds
Cross or vector product Reiall G pall ol
Crush 3w
Curvature el
Curve JEESY
Customary units (U.S.) lasde Byl 45,091 ilds)l
Cutout K o Eokaio sy / dellaiiwl o
Cylinder &l glal
D
Dam dew
Dampers Blall jobaieY / liese
Dead load Caoll Joxdll
Debris impact load plaxl 66 Jga>
Deck truss el Josd g9l
Deep Gues
Definition iy yas
Deflection bow /ol
Deform Sl a5 /0443
Deformable body - PRORES
Deformation dog i3
Degree d>y
Degree of freedom (DOF) Gyl dmys
Degree of redundancy OLSAl Ay
Degree of Statical indeterminacy L;AJLWJ)J\ Ol pae Ay
Density ks
Dependent e deia
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Depth (3es
Derivative Azl
Derived units dasinell Ol
Design 0]
Determinacy Az
Determinate (LSsbiwl) / su=r
Deviation Byl
Diagonal Syhad
Diagram o 1 3l e
Diameter FRVINZY
Deferential Juolas
Differential element ddoladl paie
Differential equation Al el Dale)!
Dimension dad
Dimensionless NPT
Direct 8 olae
Direction olssl
Disk friction woyall K
Displacement &>l
Distorted sketch 4 gine ou)
Distribute o9
Distributed loads dcjgall JaaYl
Distribution &s
Distribution factor (DF) 2sl Jale
Distributive laws asidl omilgd
Distributive property el duols
Divide oy
Dot products Gode wlgzidl Gps
Double To9e
Double integration Z935e)l S8
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Draw )
Dry friction Gl Y
Ductile o) L6
Dummy load 29 Jo=
Durable ke
Dynamic Swolizs

E
Earthquake JiJ
Eccentric Srg>e pé
Edge 45>
Effect A6
Effective Jlad
Efficiency :laS
Elastic Oye
Electromagnetic forces Ao Ui 0831 (548
Element £y
Elevations wlelasyl
Elongation Alasw!
Empirical formula duyzl) Lol
Energy sl
Engineering dwdin
Engineering mechanics doig)) B3I
Equation Aslae
Equilibrium ol
Equilibrium equations Ol &Yslae
Equilibrium position Ol g0
Equivalent 88
Equivalent systems of forces Soall Lok dalal
Errors in computation Glusl (§ sllas]
Evaluation of design eaasat)] @3
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Exceed J9b=iy
Expansion s
External ol
F
Fabrication errors )l elas
Factor ele
Factor of safety dLl Jole
Gust factor dap ! Jole
Impact factor AU Jele
Reduction factor ol Jole
Failure Jad
Feet (ft) (Lold Bu>9) pud
Fibers ]
Finite S 9dxe
Fink trusses (Fink £45) 0/le>
First moment of area a>Luald J9I1 31
First—order analysis JoV dml (e Julos
Fixed cols
Flat roofs Lgius grha]
Flexibility &9 y0ll
Flexible cables & yadl WK
Flexural stiffness Lo Ao
Flood loads blad)! Jlas
Floor systems Ol dalail
Fluids Blgall
Footing ool [ 8acls
Force SN gsall 848
Formula Aslae
Formulation of problems Sl delus
Foundation olsd
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Frame B
Free =

Free-body diagrams (FBD) S ! Sllalases
Friction 28!
Frictionless Y de
Function 2L Gudas / Al

Gage pressure lasall das
Gaps Olyas
Gas sl
General (pols wSe) [ ole
General loading ple Jaass
Geometrically unstable structure bewdid yatun pe SSun
Girder dubye duwdy 8,88 [ dip)le
Global coordinate system 4ol Ll pllas
Graphical 2 /g
Graphical representation 25 el
Graphical solutions dungu) Jol>
Gravitation 3oy a3l
Gravitational potential energy LBl A3l a8l
Gravity dudlxdl
Gyration ladl / ohgs
H
Hard e /oo
Height glas))
High riye
High-strength steel wires Bl &dle 3 gall Il
Highway bridges trdl golall jganr
Hinge Jwaie
Hollow gl
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Homogenous oo
Hooke's law 2ga Ogld
Horizontal S
Horsepower (hp) (oold Bu>s5) Ola>
Hour (h) (oold Bu>g) el
Howe truss (Howe g9) Ollo=
Hydraulics oSy /[ aSytall Jlgud! @le
Hydrostatics Kol g gl ole

Hydrostatic loads 4S5l g yug)l oYl

Hydrostatic pressure Sl Jariall

I

I-beams I oy adaiins 8,08
Idealizing structures e Sla
Identical las
Imaginary Jb=
Impact factor AW Jele
Impeding iy

Impending motion Sing aS,>

Impending slip g BY3!
Improper Y e [ ek ne

Improper constraints daded|_p& 59,4l

Improper supports dodudl pe wloleddl
Inclined Bla
Indeterminate s e
Inelastic behavior Oy e Jglu
Inertia force SNy gsadll 848
Infinity Llg Y
Inflection Dlae s [/ £USS1 / ¢lgall
Influence area k) dalaie
In-—plane (ooig)) el ud (3
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Integration P JofSS
Intermediate lawgie
Internal PEN
International J9s
International Code Council EESURTHI[pgmESS

International System of units (SI units)

Slogl) Jol pllasl

Isolate s
J
Joint Juate [ A0
Joule (48U 8u>9) Jg=>
K
K truss (K &) O9llo=
Kilo— (84>9 1000) okS
Kilogram (kg) (ol 5m9) gy ok
Kilometer (km) (Lold Ba>9) AegkSI)
Kilonewtons (kN) (Lol Bu>9) ©ligiguighS
Kilopound (kip) (oL Bmg) isbskS
Kinetic energy 4S,>J) aslall
L
Lateral bracing @l e / Loy
Law 0gld
Law of cosines (cosines)o s
Law of sines (sines) 0938
Laws of motion Syl (il gd
Length Jshall
Level Sgans
Limit NES
Line s
Line of action Sodll 16U Las / Jondl las
147 Dr. Alshaiji ©



