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KeyConcept Component Form of a Vector

The component form of a vector 4B with initial point
A(x;, y;) and terminal point B(x,, y,) is given by

(% = X1, Yo = ¥1)-

mExpress a Vector in Component Form

Find the component form of 4B with initial point
A(1, -3) and terminal point B(1, 3).

AB =(x,—Xx,, ¥,—V¥,) Component form

=(1-1,3-(=38) (X, y)=(01,-3)
and (x,, ¥, )= (1, 3)

= (0, 6) Subtract.

ided Practice)

Find the component form of 4B given initial point
A(—4, -3) and terminal point B(5, 3).



8.2.notebook March 16, 2017

R X= TV, s O
A )(;(z_lbll-oxtosu')
- = o X= 36.6mM
‘& tvos'me—%_stzﬁ-k., 03k
\(= A w3 -3 Y-
Y= 106 - 4a b1°
N~ 0
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KeyConcept Magnitude of a Vector in the Coordinate Plane

If v is a vector with initial point (x;, y,) and terminal point
(X, ¥5),then the magnitude of v is given by

V| =\ (6 — )2 + (v, — )2

If v has a component form of (a, b), then |v| = \/a? + b2.

A A
KeyConcept Vector Operations
Ifa = (a,, a,) and b = {b,, b,) are vectors and k is a scalar, then the following are true.
Vector Addition a+b={(a +b,a,+b)
Vector Subtraction a—b=<(a, —by,a,— by
Scalar Multiplication ka = (ka,, ka,)
\ J
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Example 1: Find the magnitude of XY with initial point X(2, —3) and terminal point ¥{—4, 2).

Determine the magnitude of XY using the Distance Formula.

|XY|:\/(352 -+ -y: syl
=J(=4 - 22 + 2 - (-3)° o o]
=(=6)* + 57 :\2024::
=61 or about 7.8 units _ _ \2\ 1]
Representﬁas an ordered pair. [ ] B P (.
XY = (X3 — X1, Y2 — Y1) Component form
=(-4-2.2-(-3)) (x1, ¥1) = (2, -3) and (x2, 72) = (-4, 2)

={-6, 5) Subfract.
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Example 2: Find each of the following for s = (4, 2) and t = (-1, 3).

a.s+t
s+t=(4,2)+ (-1, 3) Substitute.
={4+(-1),2+3)or(3,5) Vector addition
b.3s+1t
3s+t=3(4,2)+ (-1, 3) Substitute.
= (12, 6) + (-1, 3) Scalar multiplication

=(11, 9) Vector addition
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Exercises

_—

Find the component form and magnitude of the vector AB with the given initial and terminal points.

1. A&E 40,3652, 3) mg {(Sl IL) + (33"‘“)‘
HE <SZ—Y2- 23-L) > t @boo A
=Yo,%> = 4019

Find each of the following for f= (4, -2), g = (24, 21), and h = (-1, -3).

5.2g+h

L<M> + -\ XD
<‘|—$J\‘L‘é> '\'<__‘)_E.>
<9 ,R9 >
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Unit Vectors A vector that has a magnitude of 1 unit is called a unit vector. A unit vector in the direction of the positive
x-axis is denoted as i = (1, 0), and a unit vector in the direction of the positive y-axis is denoted as j = (0, 1). Vectors can
be written as linear cotNpinations of unit vectors by first writing the vector as an ordered pair angfthen writing it as a sum

of the vectors i and j. -—
Example 1: Find a unit vector u with the same direction as v= (-4, —1). \')
u= ﬁ v Unit vector with the same direction as v

= I{—:—l)l<_4’ -1) Substitute.

ifﬁ(_ﬂ” 1) la, b}l = Va? + b2

= J%(_A,, ~1) Simplify.

= (%,%} or <¥'%’:_?} Scalar multiplication

Example 2: Let MP be the vector with initial point M(2, 2) and terminal point P(5, 4). Write MP as a linear
combination of the vectors i and j.

First, find the component form of MP.
MP = (X2 — X1, ¥2— V1) Component form
={(5-2,4-2)0r(3,2) (1, 1) = (2, 2) and (xz, y2) = (5, 4)

Then rewrite the vector as a linear combination of the standard unit vectors.

MP = (3,2) Component form
=3i+2j (a, b) = gi + bj
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mFind a Unit Vector with the Same Direction as
a Given Vector

Find a unit vector u with the same direction as

v =(4,-2).
u — 1 v Unit vector with the same
| v | direction as v.
=\ T
|v \% 4.5 = Us
=
“z&<ii>
u zﬁ' ) —z,\l—s
<Tf‘ \'\r? 23> — E j‘
<ZG' -R‘ = 5 C >
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Exercises

Find a unit vector u with the same direction as the given vector.

1.p=1(4,-3)

R - _L\ﬁ SR> .
3N)= 4> - 37
B\- (@ (S0 -2

Let MN be the vector with the given initial and terminal points. Write M N as a linear combination of the
vectors i and j.

.w = (10, 25)

3. M(2, 8), N(-5, -3) 4. M(0, 6), N(18. 4)

10
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m Find Component Form

Find the component form of the vector v with
magnitude 7 and direction angle 60°.

=(|v|cosd, |v|sing) Componentform of v in terms
of [v| and 6

= (7 cos60°, 7S|n60°> V| =7 and 6 = 60°

i)
3%

> cos60° = % and sin60° = \E

: > Simplify.

Direction Angles of Vectors

A. Find the direction angle of p = (2, 9) to the
nearest tenth of a degree.

)

and = Direction angle equation
9 _ _
tané?:E a=2andb=9
49
@ = tan E Solve for 6.

O~77.5° Use a calculator.

11
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Find the component form of v with the given magnitude and direction angle.

5. |v| = 18, 8= 240° 6. v|=5,0=095°
C1%:cos240, 18 5124 0°>
l,\,u‘- V\ L{?—II

<—<1 ,_ISSK> (lsl“’r}lu,zsl?/?ﬁsl
30“ Y% L( S lS |
Find the direction angle of each vector to the nearest tenth.

7. —4i +2j 8.(2,17)

12
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