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Vectors - Lesson 1

Vectors - Addition, Subtraction, Equality
and Scalar Multiplication

LI
e Know what a vector is.
e Sketch vectors.

e Add and subtract vectors.

e Scalar multiply vectors.
e
e Arithmetic.

e Count squares.
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Vector - quantity with magnitude (aka size) and direction.

Scalar - quantity with magnitude only. (these are just numbers)

Examples of Vectors

Displacement, velocity, force, electric field.

Examples of Scalars

Distance, speed, frequency, temperature, mass, volume.

Vectors exist in n dimensions, but we
will only study 2D and 3D vectors
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Basic Vectors Terminology and Notation

2D Vectors

Components of u

- (f
q

p is the x - component of u

q is the y - component of u

-

p is the x - component of

3D Vectors

Components of v

<

q is the y - component of

<

r is the z - component of

<
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Equality of Vectors

Vectors are equal if all their respective components are equal :

p a
q = b > p=aand q =0b

Similar for 3D vectors

Addition and Subtraction of Vectors

The sum (aka resultant) of vectors u and w (denoted u + w)
is obtained by adding their respective components :

ONONED

Similar for 2D vectors

Head to Tail Rule

Resultant of A_B’ and E:

[«

The difference of vectors u and w (denoted u - w)is
the vector obtained by subtracting the components
of w from the components of u

Scalar Multiplication of a Vector (by a Number)

The scalar multiple of u by anumber k is the vector
obtained by multiplying each component of u by k:

- (3) e ()

Similar for 3D vectors

Negative of a Vector

The negative of u is obtained by negativing all the
components of u:

(D) ()

Similar for 3D vectors

The Zero Vector

The zero vector O is the vector with all components equal to 0O :

Similar for 2D vectors
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Example 1
State the components of AB.

B

Example 2
Sketch the vector aI; = (__ 2 ) |

Q

Example 3

vector U+ v.

If u = 3 and v = -1 ,draw a
2 4

vector diagram fo obtain the components of the resultant

Feb 4-08:01
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Example 4

HORORNOC)

find :
(@) -5ec.
(b) 2a + 3b.

(c) a + b -2c.

(@)

(b)

~ ~ \

(O ()0)
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Questions

1 Write each vector in
component form.
B

// \ \ !
A i) 1 > 5
2 Sketch each of these vectors.
-’ b cp=|> g d cn=|*
d — e — —

5 " ™ )
? oy ﬁ 3 " . ) P_} 3
e i=[3) (3] eow=(T) v R[5
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Questions

1 Draw a vector diagram for m and n and the resultant vector m + n. State the components
of m + n.

5 9 X = " 5 5
c = n= s — — =
2 Calculate the resultant vector x —y.
(3Y . (2 b x = 6y (3 =2y (4
SV R B B A O B ) R
3 Write the negative vector and sketch a diagram of the positive and the negative vector.
) . o » (0 o >
1P=1s 1=\7 ‘=3 T s
- 3 e -3 B -1 b we -5
et=|_, u—-_5. BV=|_¢ w = 0o
4 Calculate the resultant vectors.

(===

av+w b x-w CV+WH+X dx-y-v
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i
5 alfa= 5], write in component form the vector 3a.
4
b Ifv= 10], write in component form the vector 1v.
8
clfd= 4 ] write in component form the vector 4d.
i
dIf x= : ], write in component form the vector —2x.
¥
elfy= 5 , write in component form the vector —4y.
3 2 -2 .
6 For vectorsu, v, and w: u = ! vV = 6 w = 1) calculate the resultant vector in
component form. L "
a u+v+w b 2u+3v ¢ 3u-2v d Su+v-w
e 3v+2w-—u f 4w-2u+v g Iv+2u+3w h -v-2u-3w

7 A sailing dinghy is shown.

%
Vector w = O] represents the

normal wind velocity and vector wind 3w
velocity
2
Both forces act together to create
a resultant vector force. Calculate the
resultant vector.

5
s = [ ] represents the sail velocity.

0
8 A white snooker ball is hit in a direction represented by the vector w; = [4J The white

ball then hits a red ball. After it hits the red ball, the movement of the white ball is

/
a What is the resultant vector that represents the movement of the white ball?

3
described by the vector w, = [ }

b The same shot is repeated but the white ball is hit with three times the force and
reflects off the red ball with double the original force. What is the resultant vector in

this shot?
9 A swimmer is swimming across a % (_5]
R L : ) '
river in the c!lrectlon described by the [ 3 ] river
vector. The river flow has the e flow

direction of the vector as shown.

a What is the resultant vector of the
swimmer?

b What would be the effect if the river flow doubled?
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Questions

1 Find the resultant of each set of vectors.

a . . b (2 x c " _5“‘
- +
_5 7_ 9 2 21419
7 |+ 4 =1+ 2 +11.5 O|+|-21+| 0

2 Find the resultant of each set of vectors.

OO TG TGRS

d (5) (3 e (5 12 f (21 (9 5
4(-13 1= 2 10/-(2]|-15

3 For each vector:
a write down the vector in component form

b calculate the resultant vector a + b in component form.

i i iii iv

~AP ~aP

/ ™ ~\

# ak ﬂ\ v \bk

i \|[ [

A

4 For each of the vectors a and b in Question 3, calculate the resultant vector:
a 2a+4b b 3a-2b c -a-3b d 5a-5b

5 Calculate the missing values.

2|-|5|=]-3 y|+|4|=|=2 1(+|3[=]|4
a) \1) |5 ) 2) (2 4) \») |2
Feb 4-12:58
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Answers

pd

Y
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&
2
=
=23
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Answers
1 a 2 a {1\
2)
r ")
Fd FY 7
m 40 () ’
% & C [2\
2)

—1
m m+n=(
L4

u-'l'ri—Lz) \

m *\Q\
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1 a (7
)
b 1
k_”]
c (9
3
ke
d (0
11
3
e (-2
2.5
-1
f (0
-2
O.
4 a i(24‘
.4_)
b ifzo‘
[24)
C 1 .
4
d if20

|

;i

26

|

bt

Answers

() () ol

=17 .
;v
-6
-18) .
;v
12

-15
-50

(%)

iv

C

a=
x=2,y=-6,z=0
a=4,b=2

Dec

18-14:20

14



