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Transformation of cubic functions

A LEVEL LINKS
Scheme of work: 1le. Graphs — cubic, quartic and reciprocal

Key points

e The graph of a cubic function, fora<o0
which can be written in the

fora>0
form y = ax® + bx* + cx + d, .
where a # 0, has one of the ” v,
shapes shown here. y=x y=-%
/ 0 X 0 \ X
special case:a = 1 special case: a = —1
e  The graph of a reciprocal Y “
e graph of a reciproca fora>0 fora <0
. a
function of the form y =— has

X

0 X 0 X
one of the shapes shown here. j

e To sketch the graph of a function, find the points where the graph intersects the axes.
e To find where the curve intersects the y-axis substitute x = 0 into the function.

e To find where the curve intersects the x-axis substitute y = 0 into the function.

e  Where appropriate, mark and label the asymptotes on the graph.

e Asymptotes are lines (usually horizontal or vertical) which the curve gets closer to but never
touches or crosses. Asymptotes usually occur with reciprocal functions. For example, the

asymptotes for the graph of y = ¢ are the two axes (the lines y =0 and x = 0).
X

e At the turning points of a graph the gradient of the curve is 0 and any tangents to the curve at
these points are horizontal.

e A double root is when two of the solutions are equal. For example (x — 3)*(x + 2) has a
double root at x = 3.

e  When there is a double root, this is one of the turning points of a cubic function.
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Example 1

Example 2

Sketch the graph of y = (x — 3)(x — 1)(x + 2)

for the correct shape.

To sketch a cubic curve find intersects with both axes and use the key points above

Whenx=0,y=(0-3)(0—-1)(0+2)
=(-3) % (-1)x2=6
The graph intersects the y-axis at (0, 6)

Wheny=0,(x—3)x—1)x+2)=0
Sox=3,x=1lorx=-2
The graph intersects the x-axis at
(-2, 0), (1,0) and (3, 0)
y
6

NZIE

/2 0

1 Find where the graph intersects the
axes by substituting x =0 and y = 0.
Make sure you get the coordinates
the right way around, (x, y).

2 Solve the equation by solving

x—3=0,x—1=0andx+2=0

3 Sketch the graph.

a=1> 0 so the graph has the shape:

fora>0

Sketch the graph of y = (x + 2)*(x — 1)

for the correct shape.

To sketch a cubic curve find intersects with both axes and use the key points above

When x =0,y =(0+2)*0—1)
=2"x(-1)=—4
The graph intersects the y-axis at (0, —4)

When y =0, (x +2)*(x—1)=0
Sox=—2orx=1

(2, 0) is a turning pointas x =—2 is a

double root.

The graph crosses the x-axis at (1, 0)
iy

>

_I 0O 1 X

1 Find where the graph intersects the
axes by substituting x =0 and y = 0.

2 Solve the equation by solving

x+2=0andx—-1=0

3 a=1>0 so the graph has the shape:

fora>0
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Practice question
The curve Ci has equation

y=x*(x+2).

The curve C; has equation
y=@—k*x—k+2),

where £ 1s a constant and £ > 2.

(a) Sketch Ci, showing the coordinates of the points where Ci meets the x-axis.

(b) Sketch C», showing the coordinates of the points where C> meets the x and y axes.
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Answers

1 (a)

Touching x-axis at origin
Through and not touching or stopping at —2 on the x-axis.

(b)

Horizontal translation (touches x-axis still)

k—2 and k marked on positive x-axis

k*(2—k) (o.¢) marked on negative y-axis
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