Summary of key points

1

If pis a root of the function f(x), then the graph of y = f(x) touches or crosses the x-axis at
the point (p, 0).

The graphs of y = % and y = ﬁz where k is a real constant, have asymptotes at x=0and y = 0.
3 x

The x-coordinate(s) at the points of intersection of the curves with equations y = f(x) and
y = g(x) are the solution(s) to the equation f(x) = g(x).



In a cubic function, the highest power of x is x3. In a quartic function, it is x*. You need to know
the shapes of graphs of cubic and quartic functions and be able to sketch them.

Factorise then sketch Shapes and roots ‘

You can sketch the graphs of cubic and quartic Cubic functions can have 1, 2 or 3 real roots:
functions by factorising them to find their ¥a

roots.
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f Considering infinity Wofked example

In the example on the right, as x gets large,

; (a) Factorise completely x* — 8x° + 16x
the x° term gets large more quickly than the (3 marks)

x* term. So for large positive x, y gets very
large. You can write ‘as x — oo, y — o',

x(x2 — 8&x + 16) = x(x — 4)%

Similarly, as x — —oco, y — —oo, { (b) Hence sketch the curve with equation
This tells you how the curve will behave at - y =x* = 8x* + 16x, showing the _p{}ints
either end of the x-axis. where the curve meets the coordinate

= — axes. (3 marks)

Y
The factorised equation has a factor

of x 50 the curve will pass through the y = xx — 4)°
origin. It also has a repeated factor of LENAS
(x — 4) so the curve will just touch the !
x-axis at the point x = 4.

m Answer

1 (a) Factorise completely x* —9x (3 marks) 3 Sketch the graph of y = x(5 — x)(2x*> + 9x + 4).
Show clearly the coordinates of any points
where the curve meets or crosses the coordinate

) 4 .:

(b) Hence sketch the curve y = x* — 9x

Answer (3 marks)

2 Sketch the graph of y = (2x — 1)(x — 3)2, axes Answer (4 marks)
showing clearly the coordinates of the
points where the curve meets the
coordinate axes. (4 marks)
Answer

SeEs You need to show the coordinates of the point
where the graph meets the y-axis as well.
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| Now try this

15

graphs.

Shapes and asymptotes

The shapes of the reciprocal graphs are

different for positive and negative values of k:

e '
y = -; with positive k - with negative k
Y
I s
Y=
o R

y = -52— with negative k

The graphs of y = é and y = £ have

x2
asymptotes at the x-axis and the y-axis.

Remember to translate any asymptotes when
you translate the graph.

A Answer
1 Sketch the graph of y = —( (2 marks)

The transformation is
y=fx) — y=fx+1)

Draw the new asymptote on your
sketch before you draw your curve.

You need to know how to sketch the graphs of y = éand y = iz’ and transformations of these
X

(a) On a separate diagram, sketch the curve
with equation y =

vy showing any
points at which the curve crosses the

coordinate axes. (3 marks)

Whenx=0,y=_is=—2

(b) Write down the equation of the
asymptotes of the curve in part (a).
(2 marks)

y=0and x= 3

The transformation from y =

= s f 3 is the translation (g)
3 Answer
2 (a) Sketch the graph of y = ¢ (2 marks)

(b) On a separate diagram, sketch the graph
of y=

it showing any points at

which the curve crosses the coordinate axes.
(3 marks)

(¢c) Write down the equations of the Answer
asymptotes of the curve in part (b).
(2 marks)

Answer



Had a look D Nearly there D Nailed it! D

Points of intersection

The coordinates of the points where two graphs intersect are the x- and y~values which satisfy both
equations at the same time. You can use algebra to find the points where two curves intersect.

The diagram shows the graphs of y = ——i— and y = 5 — 3x.

The x-coordinates at the points of intersection are

the solutions to the equation

5—&':‘:,:ut'=—E

X
X5 — 3x)= -2
5x — 3x2 = =2

3x2 —5x—2=0

Bx+1)(x—2)=0

F N

Xm - Or Xm@g

—

Wor_:-ked exampl

(a) On the same axes, sketch the graph with (a) On the same axes, sketch the graphs
the equation ' with the equations
1) y=x(x+ 1)x—-4) (i) y=x*3 - x)
(ii) y = = (5 marks) (ii) y = —4x (5 marks)

cy=x(x+ 1)(x— 4)

f

vt

> v |

to the equation x(x + 1)(x —4) = T | Intersection. (6 marks)
(1 mark) 35" —x° = —4x
2 X" = Bx- — 4x = 0

xXx* —3x—4) =0
xXx—4)x+1) =0

The points of intersection will be solutions y=0 y=—16 y=4
the equation x*(3 — x) = —4x (0, 0), (4, —16), (1, 4)

[ Now try this

(a) On the same axes, sketch the graph with the equation
(1} y=3%(x— 3 Answer
(1) y = x(8 — x) (6 marks)
Indicate all the points where the curves meet the x-axis.

There are three points of

intersection: one at (O, O),

one with a negative value
&\ of x and one with a positive

(b) Use algebra to find the coordinates of the points of value of x.
Intersection. (7 marks)
Answer
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