Elementary Statics
Equation Sheet #2: Three Dimensional (3D) Vectors, Dot Product, and Resultant Force

1. 3D vector components: 71

V=V +V, +V.
=V.i+V, j+V.k Y
=(Vcos(@x))£'+(Vcos(@y))z+(Vcos(6’z))/g ~*

:V(COS(HX)L'+cos(é?y)z+cos(6’2)/g) ~5 RN .

=Vu, - v,

2. Unit vector along V : |u;, =cos(6,)i+cos(6,) j+cos(6,) k Z

3. Trigonometric identity: |cos’ (6, )+ cos (<9y ) +cos’(6.)=1

4. Magnitude: |V =|V |= [V +V} +V

5. Vector addition: |V =V, +V, = (le +V2x)£‘+(V1y +V2y>z+(V

1z

+V,. )k

6. Position vector:

Ipia=1Tp L4 :(xB _xA)£+(yB _yA).Z_l_(ZB_ZA)IS

7. Unit vector: |y =

Dot Product

1. Geometric definition: |4-B = |1~4| |§| cos(d)

2. Caleulation: |4-B=(a, i+a, j+a.k)(b i+b, j+b.k)=ab +ab +ab,

3. Components along and perpendicular to 7 :
4 _(4’3)@ and |4, :4_4”

4. Product is commutative: |A-B=B- A4

5. Product is distributive over addition: |4-(B+C)=(4-B)+(4-C)

6. Multiplication by a scalar o : |a(4-B)=(a4)-B=A4-(aB)

Resultant Force:  [F, =) F,
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