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Theiand j

Vector i is

=

o

v = ai + bj

Unit Vectors

the unit vector whose direction is along

the positive x-axis. Vector j is the unit vector whose
direction is along the positive y-axis.

v is the vector
addition of
ai and 5j.
P=(a,b)

bj is a sealar

multiple of j.

i i

i iz a zealar
multiple of i.
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_— ’ . Initial point:
v=ai+bj e
a=Ax b=A Terminal point:
(X2 - X4) (Y2 - Y (X2, Y2)

_ this notation is always the vector
V= < d, b> with the initial point at the origin.

IVl =Va2+b* o

Mar 11-1:54 PM
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EXAMPLE 2 Representing a Vector in Rectangular
Coordinates and Finding Its Magnitude

Sketch the vector v = —3i + 4j and find its magnitude.
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EXAMPLE 3 Representing a Vector in Rectangular Coordinates

Let v be the vector from initial point P, = (3, —1) to terminal point P, = (-2, 5).

Write v in terms of i and j. A \3' /\z‘jl
o2 AKX ;(Xa’xbt /Z‘S - -9
L= Bﬁ’ (Lj[ SD’* §/(vl\t (9

V= ~5  + (O)

Mar 11-2:12 PM
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Check Point 3 Let v be the vector from initial point P, = (—1, 3) to terminal
point P, = (2, 7). Write v in terms of i and j.

= 2-(-D)= 5
e 7-5

Mar 11-2:12 PM
10



6.6 Vectors 3-11 March 22, 2019

Adding and Subtracting Vectors in Terms of i and j ,

Ifv=a,i + byjand w = aji + b,j, then &OM\O//Ié )/Vé
v+ w=(a, + ai+ (b, + b,)j ferrs
vy —w=(a — ax)i + (b — by)j.

Scalar Multiplication with a Vector in Terms of i and |

If v = ai + bj and k is a real number, then the scalar multiplication of the vector

v and the scalar k is _\r :
kv = (ka)i + (kb)j. D’ s pibute

Mar 11-2:14 PM
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EXAMPLE 4 Adding and Subtracting Vectors

If v =51 + 4 and w = 6i — 9j, find each of the following vectors:

a v+ w bh. v — w.

2) v+w1@~)+%\»+(@\“ﬂj>
ol = “éj
5> v- W= (5 +%>—/&qu§
D1y 6 9y
-1 +19)

Mar 11-2:14 PM
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EXAMPLE 6 Vector Operations
Ifv=>5i + 4jand w = 6i — 9j, find 4v — 2w.

%\/ 4)]+ >VZOJ416>

Ju= 2(6i-%)7 1L
Gi+39,

Mar 11-2:15 PM
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@/ Check Point & Ifv = 7i + 3jand w = 4i — 5§, find 6v — 3w.

30, + 33y

Mar 11-2:16 PM
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The Zero Vector

The vector whose magnitude is 0 is called the zero vector, 0. The zero vector is
assigned no direction. It can be expressed in terms of i and j using

0 = 0i + 0j.
Properties of Vector Addition and Scalar Multiplication

If u, v, and w are vectors, and ¢ and d are scalars, then the following properties

are true.

Vector Addition Properties
Lut+v=v+n Commutative property
2.(u+v)+w=u+(v+w) Associative property
Ju+0=0+u=n Additive identity
du+(—u)=(Cu)+u=10 Additive inverse

Scalar Multiplication Properties
1. (cd)u = c(du) Associative property
2.c(u+v)=cu+ cv Distributive property
3.(c+du=cu+ du Distributive property
4. lu =m Multiplicative identity
5.0u=10 Multiplication property of zero
6. ||£“F|| — |C| ||‘l-’|| Magnitude property

Mar 11-2:16 PM
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A unit vector is defined to be a vector whose magnitude is one.

Finding the Unit Vector that Has the Same Direction
as a Given Nonzero Vector v
For any nonzero vector v, the vector
v
M
is the unit vector that has the same direction as v. To find this vector, divide v by
its magnitude.

Mar 11-2:17 PM
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EXAMPLE 7 Finding a Unit Vector
Find the unit vector in the same direction as v = 5i — 12j. Then verify e

vector has magnitudc 1.

]| = V5 - (2
[25 w9y = e = T3

/M}\B 6’/,{25
it e O = e T 13

A= %

b=~
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@ Check Point 7 Find the unit vector in the same direction asv = 4i — 3j. Then
verify that the vector has magnitude 1.
%

ool +oveetor =l = ——
IV

I TN FOVE SN E2
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¥

(a,b)
.

vl Direction Angle
o 3/

v=ai+bhj ~\\
.* a o b
cos f = m and sin f = H
a = |v|cosé b = |lv| sin 6.
Thus,
v =ai + bj = |v| cos #i + |v|sin 8j.

Writing a Vector in Terms of Its Magnitude and Direction

Let v be a nonzero vector. If # is the direction angle measured from the positive
x-axis to v, then the vector can be expressed in terms of its magnitude and
direction angle as

v = |v| cos 6i + ||v| sin #j.

Mar 11-2:22 PM
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A vector that represents the direction and speed of an object in motion is called a
velocity vector

Example:

The wind is blowing at 20 miles per hour in the direction N30°W. Express its velocity
as a vector v in terms of i and j.

: Mv// o, MJ%
s 5= qo +50 = 120

v A ))\/”LDS@ |
(= 1O wslﬁo =40 ti)
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u=3i-6] v=-2i+]
Find llu - VI + [lu + VI

-V (3= )= (vZ»\*‘Q
3,4(95 AT > ”73

Ll (0576 -7

ol ) 26
19+l :

—_—

prv= (3 -6) s (2 QD 72
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Assignment pgs. 750-751:
#1,5,9,13,17,23,27,31, 37,41, 45,47, 49

Mar 11-2:26 PM
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