Lesson 3#- Vector Operations

Learning Objectives: SWBAT :
1. Apply addition, subtraction and scalar multiplication on vectors
2. Find the unit vector in the direction of a vector (v)

Addition and Scalar Multiplication Examples: Notice how each example relates to
the corresponding graph

Letv = (—2, 5) and w = (3, 4), and find each of the following vectors.

a 2v b.w=v o Vv+2w d. 2v — 3w

4,100
Solution
a. Because v = {—2, 5), you have
=225 2.5Y
= (2(-2),2(5)) \
= (—4, 10).
A sketch of 2v is shown in Figure 6.22. % -6 A Joo=c
Figure 5622
y
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b. The difference of w and v is . S\
w-ve=0-(-2),4-95 /N
2L Wy \
= (5, ~1). / \

A sketch of w — v is shown in Figure 6.23. Note that the figure shows the vec-

tor difference w - v as the sum w + (—v).
~1+

Figure 6.23

¢. The sum of v and 2w is

b
=

_
>
s

{38 ]
.\g

= {~2,5) + (2(3), 2(4)) i
=(-2,5 +(,8) 2. 5)...-'( V2w
=(-2+65+8) \
=13 T
A sketch of v + 2w is shown in Figure 6.24. Figure 6.24
d. The difference of 2v and 3w is 5
2v — 3w = 2(~2,5) - 3(3,4) 410
= @(-2)2(5)) - (3(3), 3(4)) S\t
= (=~4,10) = (9,12) /N
= (=4 -9,10 - 12) A |
={=13,~2). e a2 1
A sketch of 2v — 3w is shown in Figure 6.25. Note that the figure shows the -13,-2) ::

vector difference 2v — 3w as the sum 2v + (—3w),
Figure 6.25




Lesson 3.13 - Vector Operations

Practice In Exercises 25-30, find (8) u + v, (b) u — v, (c) 2u ~ 3Jv,

and (d) v + 4u.
25. u={4,2), v=(7,1)

@ wv = (3
@) w-v = &30
© 2u-3v 8,47
@ v+4u = 23,9

27. u = (—6,—8), v=1{2,4)

@ V‘.‘l‘{/: C_,l.,f_q?
@ -z (9=

@ du -3v=L78,-3%)
@) v +4a = f-22,-28)

26. u = (5,3), v=(—4,0)
@ wivzdh3)
@ U-v = 4“'37

© au-3v = (2,0
@D viga = 16,127

28. u = (0, -5), v=(—3,9)

@O wrvz (347
@ w=-v-= 43)_{‘0

© 2a-3a= (4.-327

@ Vi{u (-3;1()




Lesson 313 - Vector Operations

Practice

Find the component form of the resultant vector.

1) U= (20’ -21>
Find: 3%

{-60,63)

5 F=02,2)
7 =0,4)
Find: 4f — 6V

<3@, e )

7) Given: 4=(9,3) B=(-9,-9)
c=(-4,10) D=(5,5)
Find: -AB + CD

<i~q a?'>
— e—
T )y 2

2) Given: P=(0,-4) 0 =(-1,9)
Find: 8PQ

L% 1047

4) Given: P=(~7,-6) 0=(6,10)
_R=(3,-9) §=(-3,7)
Find: PQ + RS

{13,325

6) Given: T ={-3,8) X=(3,10)
_Y=(4,-7) Z=(-8,-10)
Find: 47X +YZ

Gaors)y

8) Given: 4=(-6,0) B=(-4,-1)
€=(7,5) D=(4,9)
Find: 748 - 5CD

Lors




Lesson 3.43 - Vector Operations
Unit Vectors
In many applications of vectors, it is useful to find & unit vector that has the same

direction as a given nonzero vector v. To do this, you can divide v by its length
to obtain

1 . e
= ypit vector = “VI‘ ([I"“)v Unit vector in direction of v

Note that u is a scalar muitiple of v. The vector u has a magnitude of 1 and the
same direction as v. The vector u is called a unit vector in the direction of v.

Example: Find a unit vector in the direction of v = (—2, 5) and verify that the result has a

magnitude of 1.
Solution
‘The unit vector in the direction of v is
v o__ (=25
Iell ~ V(=2)% + (5
=7=< 2,5)
_<-2 5>=<—2J§§5Ji§)
T \V29° /29 29 29 [

This vector has a magnitude of 1 because
\/(—zﬁ“g)z N (sJﬁ)2 _ Jue 725 /841,
20 29 841 B4l 841

Practice In Exercises 35-44, find 2 unit vector in the direction of the

given vector,
35.“3(6-.0) 36.“=(0’__2)
l ) — L
lanse g eo?=(ley L ¢o1y =5 L0

3 v=(-1,1) 38 v=3,-4)
Nvit= L /- /-1 IVil=s L/34) = /3 -4
lwri.&.( ,,\,_éﬁ‘i.'_z_) s'é ‘i)_é?,.s__

39 v=(-24-7) 40. v = (8, —20)
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