Vectors - Formula Sheet:
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2D Vectors:
Vy =Vcos(0)
Vy = Vsin(0)

V;
0 =tan™? (—Y)
Vx
V| = /V;? + V7

V = |V]cos(0)i + |V|sin(6)j

A
6
B

Scalar Dot Product:

A-B = |A||Blcos(0) = AyBy + AyBy + A,B,

4] = \/A)Z( + A% + A2

|B| = \/Bf + BZ + B2

Vector Cross Product:

i j k
Ay Ay Ay
Bx By By

A xB = |A| |B|sin(0)7 =

AxB = (AyB; — AzBy)i + (AzBx — AxBy)j + (AxBy — AyBy)k

F=|Fl U

Unit Vector - A vector with a magnitude of 1 that is used to

give direction to another vector.

T 1T K g
Vector Magnitude  Direction | |74 |
y4 Standard Unit Vectors:
i=<1,0,0> iri=1 i-j=0
k j=<010> j-j=1 j-k=0
N Y k=<001> k-k= i-k=0
7 V4
: ixj= jxi= —k ixi=
J jxk=1i .kXJ=—l jxj=0
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Position Vector:
Tag = Xp —X)i+ (Yp = Y)j+ (Zg — Zyk

Tap = i +1,j+nk

Tx:XB_XA T‘y=YB—YA T‘Z=ZB—ZA

T \/rxz + 1 + 17

Tapg Tltnj+1k

vl JrE+ 17+ 12

r =

Vector Addition:
R=A+E

IR| = /|A|? + |B|2 + 2|A||B|cos(6)

Finding The Angle Between Two Vectors:

Z-E)

0 =cos™ !
(s

JAZ + A2 + A2 x \/B} + B? + B2

0 =cos™ ! (

Vector Projection:

P (_i .B) g " "

Projzb = P -a "bontoa
N (_i 'B) -

Projza = NE b "aontob"

www.Video-Tutor.net




- Scalar Triple Product:

\ - A (BxC)=det
By

= (AYBZ - AZBY)CX + (AZBX - AXBZ)CY + (AXBY - AYBX)CZ

Ay Ay Az
By By Bz
Cx C (g

Z(l_?)xf) =§(5x/f) =5(/Tx§)
A - (BxC)= -4 -(CxB)
Vector Triple Product:

Ax(BxC)=(A-C)B—(4-B)C

Area of a Triangle:

B
1 —_— —
AB Area = - [AF x AC
A — C
AC
Area of a Parallelogram:
B C L
BN Area = |AB x AD
AB
— D
AD

Volume of a Parallelepiped: (Triple Scalar Product)

Volume = |A - (Bx C)|
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Direction Angles:

Vy
cos(a) = m cos(f) = _| =V

Vy Vz

|V

V =1|V|cos(a)i+ |V| cos(B)j + |V|cos(y) k
cos?(a) + cos?(B) + cos?(y) =1

A Ve Wy v,
V=U,=—=i+—j+—k
v v v

~

V =Uy, =cos(a)i+ cos(f)j+cos(y)k
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