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2.1 Vector

A quality such as force, displacement, or velocity is called a vector and represented

by a direct line segment.
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Defimition of Vector:

A vector 1s a directed line segment AB has initial poimt (A) and terminal pomt (B),
it’s length denoted by [4B].

If ¥ is a two dimensional vector in plane equal to the vector with initial points at
the origin and terminal point {1, v, ), then the component of (V):

V= {vy,12)

If V isa three-dimensional vector with initial point at the ongin at the ternunal
pont(wy, 17,5, 175 ), then the coniponent of (V):

W= {vy,v;,v3)

V= (v,,v3)
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The magnitude of length of the vector v = PQ is the non-negative number.

V| = \/“12 + i+ vyt = \/(xz —x)2 4+ (= 3)* + (2 —2,)
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Vectors Operation:

Vector Addition multiplication of a vector by scalar:
LetU = (u, U, Uz Jand V= (14,05,V3)

K 1s scalar.

Addition: U + V=(u + vy, u; + vy, us;+ vs3)

Scalar multiplication: K. U = ( K. uy, K. u, K. us

U+v

Sum Vector Addition Vector.

U-v The difference vector.

L

Properties of Vector

1. U+V=V+U

2. a(U+V)=aU+aV

3. U.V=V.U(Dot product)

4. angle between two vector
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v
g
_ -1, 0¥
f = cos Iul-lvlj
U
5.Vector Projection.
U= PQ Ny
V="PS
v
R » S
P

The vector projection of I/ = PQ onfo non-zero vector V = PS is the vectorPR.

Proj, U ( the vector Projection U onto V)

Proj, U = (|U].cos6) |::_|
vy
s |U].cos@ = v
: v, v (U
Proj, U= (m ) = (W) v (vector value).
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Example 1: Find the component form and length of vector with mifial point P (-3,
4, 1) and termunal pomnt Q (-5, 2, 2):

Solution:
a) The standard position vector V representing ﬁ has components:
V= Xx—x = —-5—3=-2
H=y-n=2-4= -2
V=2 —=2-1=1
The component form of PQis:
V=(2,-2.1)

b) The magnitude of vector length |V| or |PT2] 15:

V] = J”lz + vyt + vyt = v{(xz —x)2+ (3 =)+ (2 — 7)*

V= V(2" + (-2 + (1) = V9 =3

Example 1: Let U=(-1,3,1), V=(4,7,0), Find:
1. 2U+3V:

2043V=2(-1,3,1)+3(470)=(-2,62)+ (12,21,0) =

(10,27,2)

2U-V=

U-V=(-131)- (47,0)=(-5-41)
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Example 6;|Find the dot product of U.V, where U = (1,-2.-1),and V =
(—6,2,—3).

Solution:
UV=(1x —-6)+ (—2x2)+ (-1 x -3)

= —6-44+3= -7

Example [ | Find the angle 8 between U =i — 2j — 2k, and V = 61 + 3] + 2k.
Solution:
UV=(1x6)+(-2x3)+ (-2x2)

=6-6-4= —4

U= J12+ (=22 + (-2)¥ = V9 =3

V] = V6T + 32+ 22 =49 =7

1 o
(U]

8 = cos”

8= cos 12~ 176 rad.
3x7
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Example{ ] Find the vector projection ofU = 6i +3j + 2k ontoV =i —2j —
2k and the scalar component of U 1n the direction of V.

Solution:

1) Find Proj, u:

Projyu = Wl V

Projyu = (6X1)+(3%—2)+(2X-2) (i—2j—2K)

(P+(-22+ (-27)
. -4, . 4, 8., B
Projyu= —.(i-2j—2k)= i+ 5j+5k
2) The scalar component of U in the direction of V.

Ul.cosg= =V o EXO+EX D+ @x-2) 6-6+4 1
N N ey e e R

Unit Vector

The length of vector i1s called unit vector. The standard of units vectors are:

i=(1,00), ji=1(0.1,0), k=(0,0,1)

P3 (%2, ¥2. Z2)

L J
Y

OP;

P (x1. ¥1. Z1)
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V= '!?li+ Tng"‘ 1-"'351
i,j,and k as scalar vector.
I = component of vector v, ,  j = component of vector v,

k = component of vector v,

V1=(X2-X1) , Vo=(Y2-Y1) ,V3=(Z2-2Z1)

v _ P1P2
lv|  [P1P2]

Unit vector=

Example 2: Find a unit vector in the direction of the vector P1( 1, 0, 1) to Po( 3, 2,
0).

Solution:

1.P1P2 =V1i+v2j+v3k
= (x2—x1Di+ (y2—yl)j+ (z2 —z1)k

=(3-1)i+(2-0)j+(0-1)k=2i+2j-k

2. |PP| = J(x2 —x)* + (32— ) + (22— 2)?

= J(3-1)2+(2-0)2+(0—-1)2
= V2T 27+12 = 9=3
3. Unit vector:

_|P1F2| 3
2., 2. 1
U= §I+ Ej—gk



