Graphs and Transformations

Cubic Graphs

Point of inflection is neither
aminimum or maximum
but the gradient is zero.

— Example 2

——
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Point of inflection is neither a minimum or maximum but the gradient is zero.


Find the equation of the graph
Roots : # = —1, 2(repeated)
= y=a(e +1)(z—2)°

r=0,y=4
4=a(1)(-2)? =a=1

= y=(e+ 1)@ -2

®
IN

|

Reciprocal Graphs
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Example 1 Example 2

——

2 -3
Draw the following graphs : — and —
x x

2

N
N /

Example 3

1 3
Draw the following on the same graph : — and —
x x

N

Points of Intersection

If y = f(z) and g(x), z values of the points of intersection can be worked by solving f(z) = g(z).

If y = f(x) = g(x),if the graphs intersect n times, then the number of real solutions is n .
1

Example

——

y=z(x—1) y=z(x—2)(x+ 3)
Roots : 0,1 Roots : 0,2, -3
y-intercept : 0 y-intercept : 0
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Translation of Functions

Example 1
VA
>
0 X
Figure 1
; : ; 3
Figure 1 shows a sketch of the curve with equation y=—, x #0.
2%
. ; : 3
(a) On a separate diagram, sketch the curve with equation y = > x#-2,
X+

showing the coordinates of any point at which the curve crosses a coordinate axis

(b) Write down the equations of the asymptotes of the curve in part (a).

1
flz) = — '
f(ZL' + 2) = - _1‘_ 5 & Translation by vector <_02> of f(x) (]
1 | 1
r = O ,y - - \ 9
2 \

Asymptote is also translated

Asymptotesare x =2 and y =0
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yJL
(0,7) y=1(x)
0 (7,0) %

Figure 1
Figure I shows a sketch of the curve with equation y = f(x). The curve passes through the
point (0, 7) and has a minimum point at (7, 0).

On separate diagrams, sketch the curve with equation

(a) y=1(x)+3,

Translation by vector (g) of f(x)
(0,7) — (0,10)
(7,0) = (7,3) \

—

0,10)

(7,3)
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(-2.5)

y=1x

Figure 1

Figure 1 shows a sketch of part of the curve with equation y = f(x).
The curve has a maximum point (=2, 5) and an asymptote y = 1, as shown in Figure .

On separate diagrams, sketch the curve with equation
(a) v=»1x)+2

(b) y=flx+1)

( -2, 7)
a)
Translation by vector ((2)) of f(z)

(_275) — (_277) y=3

Asymptote :y=1—>y=3

b)

—1
Translation by vector ( 0 ) of f(z)

(—2,5) = (-3,5)
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Stretching_of Functions

Figure 1

(3.5)

15) \(6, 0 x

Figure 1 shows a sketch of the curve with equation y = f(x). The curve passes through the
origin O and through the point (6, 0). The maximum point on the curve is (3, 5).

On separate diagrams, sketch the curve with equation

(a) y=3f(x),

(b) y=12x).
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Reflections of Functions

>x ¥

DA

(2,-1)

Figure 1

Figure 1 shows a sketch of the curve C with equation y = f(x). There is a maximum at
(0, 0), a minimum at (2, —1) and C passes through (3, 0).

On separate diagrams sketch the curve with equation
(a) ¥ = f(x).
On cach diagram show clearly the coordinates of the maximum point, the minimum point

and any points of intersection with the x-axis.

a) Reflection in the y axis

(0’ 0) - (07 0) _3.0) (0, 0)

1) > (-2,-1)
3.0 = (-3,0) \,/

(_2v _1)
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A(=2,3)

A 4

B(3,-5)

Figure 1

Figure 1 shows a sketch of the curve with equation y = f(x). The curve has a maximum
point A at (-2, 3) and a miimum point A at (3, —5).

On separate diagrams sketch the curve with equation

(a) y=-f(x)

On the diagram show clearly the coordinates of the maximum and minimum points.

a) Reflection in the z axis

(0,0) — (0,0) \

(-2,3) = (—2,-3)
(37 _5) — (3’ 5) \
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