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Fundamental Equations of StatiCs —ommar s s s e o 0 R S ST,

Cartesian Vector
A=A+ Aj+ Ak
Magnitude
A= VAZ+ Al + AL
Directions
A Ax A}' Az
=—="Ji+—j+—k
M= AT A" Al T4
= cos ai + cos Bj + cos vk
cos’a + cos’ B + cos’y = 1
Dot Product
A-B = ABcos 6
= A,B, + AyB, + A.B,
Cross Product
k
AZ
BZ

i
C=AxB= |4, 4,
B

j
. B,
Cartesian Position Vector

r=(x—x)i+ (n—y)it+(zz—zn)k

Cartesian Force Vector

P ru-r(*)

Moment of a Force

M, = Fd i i k
M,=r XF=|r, r, r
F, F, F

Moment of a Force About a Specified Axis
Uy uy, U

M,=u-rxF=|r, r, r
F, F, F

Simplification of a Force and Couple System

FR = 23F
(Mg)o = ZM + ZMp

Equilibrium
Particle
2F,=0,2F,=0,2F, =0
Rigid Body-Two Dimensions
2F,=0,2F,=0,ZMp =0
Rigid Body-Three Dimensions
2F, =0,2F,=0,2F, =0
M, =0,ZM, =0,EM, =0

Friction
Static (maximum) F; = p,N
Kinetic Fk = [J,kN

Center of Gravity
Particles or Discrete Parts
2TW
W

/ ¥ dw
/ aw
Area and Mass Moments of Inertia

1=/r2dA 1=/r2,1m

Parallel-Axis Theorem _
I =T+ md?

r =

Body

7:

I=T+ Ad?
Radius of Gyration

I /I
k= A “\m
Virtual Work
oU =0




Sl Prefixes O D A R S D .

Multiple Exponential Form Prefix SI Symbol
1 000 000 000 10° giga G

1 000 000 10° mega M

1 000 10° kilo k
Submultiple

0.001 1073 milli m
0.000 001 10°¢ micro m
0.000 000 001 107° nano n
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Conversion Factors (FPS' to (SI] e B 5 i R T3 R 150 VS Vo T,

Unit of Unit of
Quantity Measurement (FPS) Equals Measurement (SI)
Force b 4.4482 N
Mass slug 14.5938 kg
Length ft 0.3048 m

—

Conversion Factors (FPS] A B e S S e ST T 52

1 ft = 12 in. (inches)
1 mi. (mile) = 5280 ft
1 kip (kilopound) = 1000 Ib
1 ton = 2000 1b
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The design of this rocket and gantry structure requires a basic knowledge of
both statics and dynamics, which form the subject matter of engineering
mechanics.




