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Course Number

Section 7.3 Vectors in the Plane
Instructor
Objective: Inthislesson you learned how to write the component forms
of vectors, perform basic vector operations, and find the Date
direction angles of vectors.

Important Vocabulary Define each term or concept.
Vector v in the plane

Standard position

Zero vector

Unit vector

Standard unit vectors

Direction angle

I. Introduction (Page 522) What you should learn

How to represent vectors

A directed line segment has an and a as directed line segments

The magnitude of the directed line segment @ denoted by

,isits . The magnitude of

adirected line segment can befound by . . .

I1. Component Form of a Vector (Page 523)
What you should learn
A vector whose initial point is at the origin (0, 0) can be uniquely How to write the
_ ] _ _ . component forms of
represented by the coordinates of its terminal point (vi, V). This vectors
isthe , written
v =(v,V,), wherev; and v, are the of v.

The component form of the vector with initial point P = (py, p.)

and terminal point Q = (qy, ) IS

PQ: = =V.
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130 Chapter 7  Additional Topics in Trigonometry

The magnitude (or length) of v is:

vl =/ =y

Example 1: Find the component form and magnitude of the
vector v that has (1, 7) asitsinitial point and (4, 3)
asitsterminal point.

I11. Vector Operations (Pages 524- 526) What you should learn
) ) How to perform basic
Geometrically, the product of avector v and ascalar kis. . . vector operations and
represent them
: . N : graphically
If kispositive, kv hasthe direction asv, and if k
is negative, kv hasthe direction.

To add two vectors geometrically, . . .

Thistechniqueis called the for
vector addition because the vector u + v, often caled the
of vector addition, is. . .

Let u = &y, wiand v = &, wibe vectors and let k be ascaar
(area number). Vector addition, that is, the sum of u and v, is
defined as the following vector:

u+v=

Scalar multiplication, that is, the scalar multiple of k times u, is
defined as the following vector:
ku=

Example2: Letu=4dl, 6fandv =& 4, 2i Find:
(@ 3u
(b) utv
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Let u, v, and w be vectors and ¢ and d be scalars. Complete the

following properties of vector addition and scalar multiplication:

u+v=

(U+v)+w=

u+0=
u+(- uy=
c(du) =
(c+du=
c(u+tv)=
1(u) =

O(u) =

10. |lev| =
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IV. Unit Vectors (Pages 526- 527)

To find a unit vector u that has the same direction as agiven

nonzero vector v, . . .

In this case, the vector u iscalled a

131

What you should learn
How to write vectors as
linear combinations of
unit vectors

Example 3:  Find aunit vector in the direction of v=4& 8, 6i

Let v = &, vt Then the standard unit vectors can be used to

represent vasv = , Wherethe scalar v, is
caled the and the scalar
v, iscdled the . The vector
sumvqi + voj iscaled a of the
vectorsi andj.

Example4: Letv=4& 5, 3 Writev asalinear combination of

the standard unit vectorsi and .

Example5: Letv=3i- 4 andw=2i +9j. Findv + w.
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V. Direction Angles (Page 528)

If uisaunit vector and q isits direction angle, the terminal point
of u lies on the unit circle and

u:é(,yﬁ: =

Now, if v is any vector that makes an angle g with the positive
x-axis, it has the same direction as u and

V= =

If v can bewritten asv = ai + bj, then the direction angle g for v

can be determined from tan g =

Example6: Letv=- 4i+5j. Find the direction angle for v.

V1. Applications of Vectors (Pages 529- 530)

Describe several real-life applications of vectors.

Additional Topics in Trigonometry

What you should learn
How to find the direction
angles of vectors

What you should learn
How to use vectors to
model and solve redl-life
problems

Homework Assignment

Page(s)

Exercises
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