Resultant Itisthe result of adding two or more vectors together.
Example: Find the Resultant for the vector force where FT = 100i + 150j + 200k and E =50i—30j + 50k
F1+F; = (100i+150j + 200k ) + ( F; = 50i — 30j + 50k) = F; + F, = 150 i + 120j + 250k

or
Dot Product: it is symbolized as (dot=—=)

The dot product of any tow vectors A= X1l +y4j + 21k and B = Xyl + ¥, + Z,k is scalar quantity:

— — or — — Scalar
A(dot)B A.B C=x1Xy +y1Y2 + 212>
| Example: if 4 = 2i+ 7j + 4k and B = 3i— j + 5kfind A(dot) B E
1
i A=2i+7j+4k or !
i B=3i- j +5k A(dot) B—A.B=2)3)+(N(-1)+(4)(5) =AB=6—-7+20=A4AB=19 !
- 1

or
Cross Product: it is symbolized as (cross== x)

The cross product of any two vectors 4 = xii+yy+z1k and B = X3l + y2j + Zpk is vector quantity:

i j k
- = 0r - - Vactor _
Across B——AXB —V=|x; Y1 7
X2 Y2 Z

= V= (y122 — ¥220)i— (X122 — X220)j + (X1y, — Xy )k _IhisResultthat Vactor o 2 o V L B

---------------------------------------------------------------------------------------------------------

,,.’ Example: lfA 20+j+4k and B = 3i—j+ 5kfmdA><BandB X A: \\
i 7 ; 1
oLk K o !
'"AxB=|2 1 4| = AxB= P \4‘\2\ 1 = AxXB =(5i+12j-2k)— (3k— 4i + 10j) !
i N . !
| 3 -15 RGN . = AxB=9i+2j-5k |
| i
! . . A = 1
i~ R L o i i j i
iB XA=[3 -1 5| = BxA= 3 \;\1 \5 3<\—1=>B><A = (~4i+10j+3k) = (=2k+5i+12)) |
\ 2 1 4 2 1 4 \z 1\ o !
N s =B xA =-9i-2j+5k,/
AxB
= AxB=9i+2-5% 3
L Notethat BxA= (ﬁxﬁ)
= BxA=-9i-2j+5%k U B

=~1}
x
|



Angle between two vectors: The angle between any two vectorssuch as Aand B canbe finding by using the following
formulas: =

A.B ,A.B _ |4 x B| |4 x B|
€050 = ——; = 0 =cos == | orby Sin=—55——= = 0 =sin "———-
4| |B] 4] |B| 4| |B| 4| |B]
- - . A.B\B L . -
Projection: the vector projectionof A onto B is: projpA = T| ﬁ is vector projection of Aonto B

”

I A
1 1
i . i
E 9—ccs’1A'B = cos ! 6rz+2 = 6 =cos! 10 —=0=27.02° |
] 4] |B| VO+i1+4Va+4a+1 - V126 =< i
1 1
1 1
1 — — — 1
i proj pA _(u)i _ (6+2+2)\2i-2j+k 10 it !
i = —(Qi-2j+ ;
\ IB| /1Bl Vita+1/J/a+a+1 9 J J

o

‘Note:atDotProduct i.i=1, jj=1, kk=1 whilei.j=0, jJk=0, ki=0

‘Note:atcrossProductin:k, JjXxk=1i kxi=jwhileixi=0, jxj=0, kxk=0

Note: the cross product of any two vector result in a vector perpendicular to them such as:
if VixVo,=V= V1V, andV LV,

‘ Note: if ﬁﬁ =0 this meansthat ﬁ 1 Fé (the two vectors are orthogonal) ‘

‘ Note: ifﬁ’x 72’ = 0 this means that 17{//72’ (the two vectors are parallel) ‘

Note: Area of a Parallelogram between any two vectors ﬁand Tz is |71 X ?2|

Note: Area of triangle between any two vectors V{and VZ’ is |71' X Vz'|/2

—_— —_ E .E -— Z -E
Note: The angle between anytwo vectors V,and V; is cos 0 = Al 7] = 0 = cos~! il |5
- = = . A.B\B . —
Note: projection of A onte Bis projgA = (W)E is vector projection
N=V,xV; N= VyxV,

\ 4

Vi

v
a

Vi % V| Vi XV

> v,

Area of parallelogram between two vectors , Area of Triangle between two vectors



Let q(1,4,3),p (5,2,1) . Find

Vector between two points qp

- (5-1i+(2-0j+(1-3)k —=qp —4i-2j -2k

Length (magnitude) distance

= |qp’| = V32 unit length

= |qp| = V42 + 22 + 22

let A=4i—2j+k and B=3i+j+2k . Find
A 4i-2j+k B 3it+j+2k
. Tep = . S — Up = — = ——————
Unitvectorsof A &B Ua |I| 2122112 B [B] Jazr1z422

Dotproduct (A. B )

= AdotB= (4i-2j+k) - Bi+j+2k)=4-B=12-2+2 =4 -B=12

7B ij K j =AxB=(—4i+3j+4k) - (~6k+i+8j)
(o duct (A X B . J ) ]
ross product ( ) SAxB- |2 22 1| D
3 1 203 1 = Ax B =—5i—5j + 10k
Perpendicular Vectors ond & B ( Normal Vector F) N=4AxB= = N=AxB=-5{-5]+10k
Test the Vectors A & B is Parallel or orthogonal or not =AB= =AxB=
0 A.B
Angle between two vectors cost = ==
4] |B]

Area of parallelogram & Area of triangle

—AXB=-5i-5j+10k

Projection proj gA

B

|B

A.B

|B

)

projgA = (

HW:1 A4(6,—7,—1), B(2,-3,1), C(4,

1) The vectors AB s B_C", CA

3)E dot 346", and CA x BC

5) The projection AB onto BC as ascalar

N

H.W:

—

1) The unit vectors of A , E, C
4) The angles between Aand B , B

6) Find the area of Parallelogram and are

—5,0) are three point: Find
2) The unit vectors of AB , FC", cA

4) The angles between AB and BC , CA andBC

6) The projection CA onto BC as aVector

A=3i—-j—2k, B=—-6i+2j+4k, C=—4i+ 2j:Find

3) 4.B, AC B .C

,BxC

&l

2) AxB, Ax

andC 5) The projection Aonto B asascalar

a of triangle between AandB . ,




Examples:
Ex. (1): Find the angle between A = 2i + 2j -k and B = 6i - 3j + 2k ?

Solution:

A.B=ABcosO, A=I|Al=,(2)2+(2)2+(-1)2%=3

B=|B|=(6)2+(-3)?+(2)?=7
A.B = (2)(6) + (2)(-3) + (-1)(2) = 4,

A‘B
AB  (3)(7)

Then cosf = = 0.1905, s 8= 79°



Example 1: Find the angle between the two vectora 21 + 3] + k,
and 5i -2j + 2k.

Salution:

The two given vectors are:

—

Zi+3i+k and b =5i-2 + 3k

—_—
a3 =

al=v22+ 32+ 12 d+0+1="

bl=V52+ (-212+ 32 =475+ 4 + 0=38

—_—

Using the dot product we have 2. b= 281 +3.(-2Y+1.(3)=10 -
B+3=7
a.b
lal. bl
-
\14.438
T

| —

T x19

Cosd =

-t

2.

]

25133
-

| S—

2V1.33

8= Co3z™

B8=Co3" 0.304=72.3

Answer: Therefore the angle between the vectora is 72.3°



Example 2: Find the cross product of two vectors a = (3,4,5)
—

and b =(7,8,9)

Solution:

The cross product is given as,

i
|

IR
on =z

axb=19
f 8 9

_ [(4x9)—(5x8)] T ~[(3x9)—(5xT)]} +[(3x8)—(axT)] k

= (36-40)] —(27-35)] +(24-28) k = -4 + 8] -4k

Answer: Therefore, ax b=-4i+ BT —4k



a=2i+2j+1k
a=?

[al ZhT ¥

A28 2 Tk
3 =—+—+
3 3 3




