C4 Chapter 5

VECTORS

REMINDER:
PROPERTIES OF VECTORS
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Two vectors are equal only if they have the same magnitude and direction.

ADDING VECTORS

Triangle Law of Addition:
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To find one vector in terms of the position vectors of its end points
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If two vectors are parallel, one is a multiple of the other.
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SUBTRACTING A VECTOR is equivalent to adding a negative vector
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A UNIT VECTOR has magnitude 1 unit
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Example 1
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Example 2
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Example 3
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Note the result:
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POSITION VECTORS
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Position vector of B – position vector of A

This is the position vector of B relative to A 

Example
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Ex 5C p 55

CARTESIAN VECTORS IN 2D
A unit vector is a vector of magnitude 1 unit.

The unit vectors along the Cartesian axes are denoted by:-
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In the same way that any point may be described in terms of its coordinates, any vector may be described in terms of so many units along the i axis and so many units along the j axis.
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Such vectors may be added or subtracted.

Example
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Vectors with Cartesian components may also be written as column matrices:
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MAGNITUDE OF CARTESIAN VECTORS

The magnitude/modulus of a vector is the length of the line that the vector is representing.
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Note: answers may be left in surd form unless otherwise directed.

Ex 5D p 58
CARTESIAN VECTORS IN 3D
The coordinates of a point in 3 dimensions are written as: 





(x, y, z)
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Example

The coordinates of A and B are (4, -1, 7) and (0, k, -3)

Given that AB = √197, find the possible values of k
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Ex 5E p 61
A vector in 3D may be described using 3 unit vectors parallel to the x, y and z –axes respectively
The 3 unit vectors used are:
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Example

The points A and B have coordinates (-2t, t+1, 4) and (1, t, 3t)
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Ex 5F p 63
SCALAR PRODUCT
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It can be shown that: (see p 65)
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If the value of the scalar product is negative, then the value of the cosine will be negative implying that the angle will be obtuse.

Example 2

[image: image42.wmf]G

i

v

e

n

 

t

h

a

t

 

t

h

e

 

v

e

c

t

o

r

s

 

a

=

5

i

–

4

j

+

k

 

 

 

a

n

d

 

 

 

b

=

2

i

+

l

j

–

3

k

 

a

r

e

 

p

e

r

p

e

n

d

i

c

u

l

a

r

,

 

f

i

n

d

 

t

h

e

 

v

a

l

u

e

 

o

f

 

l

 

G

i

v

e

n

 

t

h

a

t

 

t

h

e

 

v

e

c

t

o

r

s

 

a

=

5

i

–

4

j

+

k

 

 

 

a

n

d

 

 

 

b

=

2

i

+

l

j

–

3

k

 

a

r

e

 

p

e

r

p

e

n

d

i

c

u

l

a

r

,

 

f

i

n

d

 

t

h

e

 

v

a

l

u

e

 

o

f

 

l

 

 
[image: image43.wmf]a

 

.

 

b

=

è

æ

ç

5

–

4

1

ø

ö

÷

 

.

è

æ

ç

2

l

–

3

ø

ö

÷

=

1

0

–

4

l

–

3

 

P

e

r

p

e

n

d

i

c

u

l

a

r

 

v

e

c

t

o

r

s

Þ

1

0

–

4

l

–

3

=

0

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Þ

4

l

=

7

Þ

l

=

7

4

 

a

 

.

 

b

=

è

æ

ç

5

–

4

1

ø

ö

÷

 

.

è

æ

ç

2

l

–

3

ø

ö

÷

=

1

0

–

4

l

–

3

 

P

e

r

p

e

n

d

i

c

u

l

a

r

 

v

e

c

t

o

r

s

Þ

1

0

–

4

l

–

3

=

0

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Þ

4

l

=

7

Þ

l

=

7

4

 

 

Example 3


[image: image44.wmf]F

i

n

d

 

a

 

v

e

c

t

o

r

 

t

h

a

t

 

i

s

 

p

e

r

p

e

n

d

i

c

u

l

a

r

 

t

o

 

b

o

t

h

 

 

a

=

i

+

2

j

–

5

k

 

 

 

a

n

d

 

 

 

b

=

3

i

–

j

+

4

k

 

F

i

n

d

 

a

 

v

e

c

t

o

r

 

t

h

a

t

 

i

s

 

p

e

r

p

e

n

d

i

c

u

l

a

r

 

t

o

 

b

o

t

h

 

 

a

=

i

+

2

j

–

5

k

 

 

 

a

n

d

 

 

 

b

=

3

i

–

j

+

4

k

 

 


[image: image45.wmf]L

e

t

 

t

h

e

 

r

e

q

u

i

r

e

d

 

v

e

c

t

o

r

 

b

e

 

x

i

+

y

j

+

z

k

 

S

c

a

l

a

r

 

p

r

o

d

u

c

t

s

 

w

i

t

h

 

a

 

a

n

d

 

b

 

w

i

l

l

 

b

o

t

h

 

b

e

 

z

e

r

o

 

Þ

x

+

2

y

–

5

z

=

0

 

 

 

a

n

d

 

 

 

3

x

–

y

+

4

z

=

0

 

C

h

o

o

s

e

 

a

 

n

o

n

–

z

e

r

o

 

v

a

l

u

e

 

f

o

r

 

o

n

e

 

o

f

 

t

h

e

 

v

a

r

i

a

b

l

e

s

 

e

.

g

 

y

=

1

 

\

x

+

2

–

5

z

=

0

Þ

 

x

–

5

z

=

–

2

 

 

 

(

1

)

 

 

3

x

–

1

+

4

z

=

0

Þ

3

x

+

4

z

=

1

 

 

 

 

 

 

 

(

2

)

 

(

2

)

–

3

´

(

1

)

Þ

1

9

z

=

7

Þ

z

=

7

1

9

 

S

u

b

s

t

 

i

n

 

(

1

)

Þ

x

=

–

2

+

5

´

7

1

9

=

–

3

1

9

 

S

o

 

a

 

p

o

s

s

i

b

l

e

 

v

e

c

t

o

r

 

i

s

 

–

3

1

9

 

i

+

j

+

7

1

9

 

k

 

A

n

y

 

m

u

l

t

i

p

l

e

 

o

f

 

t

h

i

s

 

w

i

l

l

 

d

o

 

\

–

3

i

+

1

9

j

+

7

k

 

L

e

t

 

t

h

e

 

r

e

q

u

i

r

e

d

 

v

e

c

t

o

r

 

b

e

 

x

i

+

y

j

+

z

k

 

S

c

a

l

a

r

 

p

r

o

d

u

c

t

s

 

w

i

t

h

 

a

 

a

n

d

 

b

 

w

i

l

l

 

b

o

t

h

 

b

e

 

z

e

r

o

 

Þ

x

+

2

y

–

5

z

=

0

 

 

 

a

n

d

 

 

 

3

x

–

y

+

4

z

=

0

 

C

h

o

o

s

e

 

a

 

n

o

n

–

z

e

r

o

 

v

a

l

u

e

 

f

o

r

 

o

n

e

 

o

f

 

t

h

e

 

v

a

r

i

a

b

l

e

s

 

e

.

g

 

y

=

1

 

\

x

+

2

–

5

z

=

0

Þ

 

x

–

5

z

=

–

2

 

 

 

(

1

)

 

 

3

x

–

1

+

4

z

=

0

Þ

3

x

+

4

z

=

1

 

 

 

 

 

 

 

(

2

)

 

(

2

)

–

3

´

(

1

)

Þ

1

9

z

=

7

Þ

z

=

7

1

9

 

S

u

b

s

t

 

i

n

 

(

1

)

Þ

x

=

–

2

+

5

´

7

1

9

=

–

3

1

9

 

S

o

 

a

 

p

o

s

s

i

b

l

e

 

v

e

c

t

o

r

 

i

s

 

–

3

1

9

 

i

+

j

+

7

1

9

 

k

 

A

n

y

 

m

u

l

t

i

p

l

e

 

o

f

 

t

h

i

s

 

w

i

l

l

 

d

o

 

\

–

3

i

+

1

9

j

+

7

k

 

 

Ex 5G p 69

VECTOR EQUATION OF A STRAIGHT LINE
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Example

Find the vector equation of the line which passes through the points A (-4, 3, 7) and B (6, -2, 1) 
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INTERSECTING LINES

Generally in three dimensions, two lines will not intersect.

Two lines involve two equations with two different parameters.
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THE ANGLE BETWEEN TWO STRAIGHT LINES
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