C1 CHAPTER 4

SKETCHING CURVES

CUBIC CURVES
If the x3 term is positive, then the curve will do one of two things:
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If the x3 term is negative, then the curve will do one of two things:
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Cubic curves either have a maximum and a minimum point or they have a point of inflexion
CUBIC CURVES WITH MAX/MIN POINTS
Example
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Hence we can sketch the curve:
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Example
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Hence we can sketch the curve:
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Sometimes you may be required to factorise the cubic expression first:
Example
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Hence we can sketch the curve:
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Ex 4A

CUBIC CURVES WITH POINTS OF INFLEXION

Example
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Hence we can sketch the curve:
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The point (-1, 0) is a point of inflexion
Ex 4B

GRAPHS OF RECIPROCAL FUNCTIONS
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k > 0, Example
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Hence we can sketch the curves:
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k < 0, Example
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Hence we can sketch the curves:
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Ex 4C

FINDING INTERSECTIONS OF CURVES
Sometimes you may need to sketch curves to show the number of solutions to an equation without actually solving it:

Example
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Hence we can sketch the curves:
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The 4 points of intersection imply there are 4 solutions
(You would not need to find these points here)

Sometimes you may need to find the coordinates of any points of intersection
Example
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Hence we can sketch the curves:

[image: image27.wmf]y

x

O

4

-2

A

y

=

x

2

–

4

x

 

y

=

x

(

x

+

2

)

(

x

–

4

)

 



[image: image28.wmf]H

e

n

c

e

 

t

w

o

 

o

f

 

t

h

e

 

p

o

i

n

t

s

 

o

f

 

i

n

t

e

r

s

e

c

t

i

o

n

 

a

r

e

 

(

0

,

 

0

)

 

a

n

d

 

(

4

,

 

0

)

 

A

t

 

A

,

 

 

 

x

(

x

–

4

)

=

x

(

x

+

2

)

(

x

–

4

)

 

Þ

x

(

x

–

4

)

–

x

(

x

+

2

)

(

x

–

4

)

=

0

 

 

 

 

 

(

f

a

c

t

o

r

i

s

e

 

t

h

i

s

)

 

x

(

x

–

4

)

[

1

–

(

x

+

2

)

]

=

x

(

x

–

4

)

[

–

1

–

x

]

=

0

Þ

x

=

–

1

 

x

=

–

1

Þ

y

=

–

1

´

–

5

=

5

 

\

 

o

t

h

e

r

 

p

o

i

n

t

 

i

s

 

 

 

(

–

1

,

 

5

)

 

H

e

n

c

e

 

t

w

o

 

o

f

 

t

h

e

 

p

o

i

n

t

s

 

o

f

 

i

n

t

e

r

s

e

c

t

i

o

n

 

a

r

e

 

(

0

,

 

0

)

 

a

n

d

 

(

4

,

 

0

)

 

A

t

 

A

,

 

 

 

x

(

x

–

4

)

=

x

(

x

+

2

)

(

x

–

4

)

 

Þ

x

(

x

–

4

)

–

x

(

x

+

2

)

(

x

–

4

)

=

0

 

 

 

 

 

(

f

a

c

t

o

r

i

s

e

 

t

h

i

s

)

 

x

(

x

–

4

)

[

1

–

(

x

+

2

)

]

=

x

(

x

–

4

)

[

–

1

–

x

]

=

0

Þ

x

=

–

1

 

x

=

–

1

Þ

y

=

–

1

´

–

5

=

5

 

\

 

o

t

h

e

r

 

p

o

i

n

t

 

i

s

 

 

 

(

–

1

,

 

5

)

 


Ex 4D

TRANSFORMATION OF GRAPHS

Example
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Ex 4E

STRETCHES

Example
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Ex 4F
Sometimes you need to perform simple transformations on given sketches.

Example
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Ex 4G

Mixed Ex 4H
f(x + a)  is a horizontal translation of –a


f(x) + a is a vertical translation of +a





f(ax)  is a horizontal stretch of factor 1/a, so divides the x coordinates by a and leave the y coordinates unchanged





af(x) is a vertical stretch of factor a, so multiply the y coordinates by a and leave the x coordinates unchanged
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