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Section 8.3 Vectors in the Plane 
 
Objective: In this lesson you learned how to write the component forms 

of vectors, perform basic vector operations, and find the 
direction angles of vectors. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I.  Introduction  (Page 599) 
 
A directed line segment has an         aaaaaaa aaaaa           and a  

          aaaaaaaa aaaaa          . 

The magnitude of the directed line segment PQ, denoted by  

          aaaaaa          , is its           aaaaaa          . The magnitude of 

a directed line segment can be found by . . .          aaaaa aaa 

aaaaaaaa aaaaaaaa 

 
 
II.  Component Form of a Vector  (Page 600) 
 
A vector whose initial point is at the origin (0, 0) can be uniquely 

represented by the coordinates of its terminal point (v1, v2). This 

is the                 aaaaaaaaa aaaa aa a aaaaaa a                , written 

21 , vv=v , where v1 and v2 are the           aaaaaaaaaa        of v. 

 
The component form of the vector with initial point P = (p1, p2) 

and terminal point Q = (q1, q2) is 

PQ =         aaa a aaa aa a aaa         =      aaaa aaa          = v. 

 

Course Number 
 
Instructor 
 
Date 
 

What you should learn 
How to represent vectors 
as directed line segments 

What you should learn 
How to write the 
component forms of 
vectors 

Important Vocabulary  Define each term or concept. 
 
Vector v in the plane  aaa aaa aa aaa aaaaaaaa aaaa aaaaaaaa aaaa aaa aaaaaaaaaa aa 
aaaaa aaaaaaaa aaaa aaaaaaa aaa aaaaaaa a a aaa 
Standard position  aaa aaaaaaaaaaaaaa aa a aaa aa aaaaaaaaaa aaaaaaaa aaaa aaaaaaaa 
aaaaa aaaaaaa aaaaa aa aaa aaaaaaa 
Zero vector  a aaaaaa aaaaa aaaaaaa aaaaa aaa aaaaaaaa aaaaa aaaa aaa aa aaa aaaaaaa 
aaaaaaa aa a a aaa aaa 
Unit vector  a aaaaaa a aaaa aaaa aaaaa a aa 
 
Standard unit vectors  aaa aaaa aaaaaaa aaa aa aaa aaa aaa aaaaaaa aa a a aaa aa aaa        
a a aaa aaa aaaaa aaa aa aaaa aa aaaaaaaaa aaa aaaaaa a a aaaa aaaa 
Direction angle  aaa aaaaa aaaaaaaaa aaaaaaaaaaaaaaaaa aaaa a aaaa aaaaaa aaaaa 
aaaa aaa aaaaaaaa aaaaaaa 
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The magnitude (or length) of v is: 
 

||v|| = =  

 
 
Example 1: Find the component form and magnitude of the 

vector v that has (1, 7) as its initial point and (4, 3) 
as its terminal point. 

 
 a a aaa a aaa aaaaa a a 
 
III.  Vector Operations  (Pages 601−603) 
 
In operations with vectors, numbers are usually referred to as  

          aaaaaaa          . Geometrically, the product of a vector v 

and a scalar k is . . .           aaa aaaaaa aaaa aa aaa aaaaa aa aaaa 

aa aaa aaaaaa aa 

If k is positive, kv has the           aaaa          direction as v, and if k 

is negative, kv has the       aaaaaaaa       direction. 

 
To add two vectors geometrically, . . .          aaaaaaaa aaaa 

aaaaaaaa aaaaaaaa aaaaaa aa aaaaaaaaaa aa aaaa aaa aaaaaaa 

aaaaa aa aaa aaaaaaaaa aaaa aaa aaaaaaaa aaaaa aa aaa aaaaaa 

 

This technique is called the             aaaaaaaaaaaaa aaa             for 

vector addition because the vector u + v, often called the 

          aaaaaaaaa           of vector addition, is . . .          aaa 

aaaaaaaa aa a aaaaaaaaaaaaa aaaaaa a aaa a aa aaa aaaaaaaa aaaa 

 
Let u = 〈u1, u2〉 and v = 〈v1, v2〉 be vectors and let k be a scalar              

(a real number). Then the sum of u and v is the vector: 

     u + v =           aaa a aaa aa a aaa            

and the scalar multiple of k times u is the vector: 

     ku =           aaaaa aaa a aaaaa aaaa 

 
Example 2: Let u = 〈1, 6〉 and v = 〈− 4, 2〉. Find: 

(a) 3u 
(b) u + v 

 
 aaa  aaa aaa aaa  aa aa aa 

What you should learn 
How to perform basic 
vector operations and 
represent them 
graphically 

    aaa a aaa
a a aaa a aaa

aa     aa
a a aa

aa 



Section 8.3     Vectors in the Plane  147 

Larson/Hostetler  Algebra and Trigonometry, Fifth Edition  Student Success Organizer 
Copyright © Houghton Mifflin Company. All rights reserved. 

Let u, v, and w be vectors and c and d be scalars. Complete the 
following properties of vector addition and scalar multiplication: 
 
1.  u + v =           a a a          a 

2.  (u + v) + w =           a a aa a aa          a 

3.  u + 0 =           a          a 

4.  u + (− u) =           a          a 

5.  c(du) =           aaaaa          a 

6.  (c + d)u =          aa a aa          a 

7.  c(u + v) =          aa a aa          a 

8.  1(u) =           a          a 

9.  0(u) =           a          a 

10.  ||cv|| =           aaa aaaaa          a 

 
IV.  Unit Vectors  (Pages 603−604) 
 
To find a unit vector u that has the same direction as a given 

nonzero vector v, . . .          aaaaaa a aa aaa aaaaaaaaaa aaaa aaa             

a a aaaaaaaa 

 
In this case, the vector u is called a                  aaaa aaaaaa aa aaa 
aaaaaaaaa aa a                 . 
 
Example 3: Find a unit vector in the direction of v = 〈− 8, 6〉. 
 
 aaaaaaa a aa aaaaa aaaaa a aa aaaa aaaa 
 
Let v = 〈v1, v2〉. Then the standard unit vectors can be used to 

represent v as v =           aaa a aaa          , where the scalar v1 is 

called the           aaaaaaaaaa aaaaaaaaa aa a           and the scalar 

v2 is called the           aaaaaaaa aaaaaaaaa aa a          . The vector 

sum v1i + v2j is called a          aaaaaa aaaaaaaaaaa           of the 

vectors i and j.  

 
Example 4: Let v = 〈− 5, 3〉. Write v as a linear combination of 

the standard unit vectors i and j. 
 a a a aa a aa 
 
Example 5: Let v = 3i − 4j and w = 2i + 9j. Find v + w. 
 a a a a aa a aa 
 

What you should learn 
How to write vectors as 
linear combinations of 
unit vectors 
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V.  Direction Angles  (Page 605) 
 
If u is a unit vector and θ is its direction angle, the terminal point 

of u lies on the unit circle and  

u = 〈x, y〉 =         aaaa aa aaa aa        =         aaaa a aaaa aaa        a 

 
Now, if v is any vector that makes an angle θ with the positive            

x-axis, it has the same direction as u and 

v =         aaaaa aaaa aa aaa aa         =       aaa a aaaaa aaaa aaa    a 

 
If v can be written as v = ai + bj, then the direction angle θ for v 

can be determined from tan θ =           aaa          . 

 
Example 6: Let v = − 4i + 5j. Find the direction angle for v. 
 
 aaaaaaa 
 
 
VI.  Applications of Vectors  (Pages 606−607) 
 
Describe several real-life applications of vectors. 
 
aaaaaaa aaaa aaaaa 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Homework Assignment 
 
Page(s) 
 
Exercises 

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

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


