FINDING EQUATIONS OF FUNCTIONS =2

LESSON
Learning Outcomes and Assessment Standards

Learning Outcome 2: Functions and algebra

Assessment Standard AS 2

Generate as many graphs as necessary, initially by means of point-by-point plotting,
supported by available technology, to make and test conjectures about the effect of the
parameters k, p, a and q for the functions including:

y = sin kx Yy = COS kx
y = tan kx y=sin (x + p)
y=Cos (x +p) y=tan (x+p)
y=ax+p)i+q
— o ar — a
y=ab*"+gq Y=x1p+4
Overview ﬁ Overview

e Find the equation of parabola by using the turning point

e Find the equation of hyperbola by identifying the asymptotes and
substituting a point

o Find the equation of an exponential graph by identifying the asymptote
and substituting a point.

Lesson ﬁ Lesson

A Fquation:y = a(x — p)* + g

Remember the turning pointis (p ; @)

To find the equation we need:

(1) Turning point (2)  One other point to get the value of a

1. The parabola

Example 1 @ Example

Find the equation of the following parabola

Solution Solution

Step 1:Fill in the turning point

y=ax-2)*-3 y

Step 2: Use the other point on the graph to substitute 2] @
x=0 y=1 1

1=a(-2)*-3 — @
4 =14a —14

a=1 _od

Equation:y = (x —2)*-3 _3]
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Example @ Example 2

a) Find the equation of the following parabola and write it in the form
y=ax*+bx+c

b) Find the x and y intercepts
Put in the turning point
y=ax+1)0?+9

Substitute the point (3 ; -7)

x=3 y=-7

-7=a(4)*+9

-16 = 16a B T
a=-1 —21
Equation:y=—(x+1)*+9 _4]

y=—+2x+1)+9 61

y=—x-2x+8 3 -7)

0;8)

y—intercept x =0
x—intercepty=0
0=—x*-2x+38

X*+2x-8=0

x+4)x-2=0

x—intercepts (-4 ; 0) (2;0)

2. The hyperbola

Y
Form of equation: y =2 + ¢
Remember x = p and y = g are asymptotes

First fill in the asymptotes
Substitute a point to find &
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@ Example

Example 1 y
a) Find the equation of the parabola.

b) Find any intercepts with the axes.

Put in the asymptotes first
k

y=x—1+2 o y=2z
Substitute point (2; 3) to find k& _I[
__k
3_ﬁ+2 X i
3=k+2 |
k=1 |
|

SO

y=tg+2 »
x—intercepty =0 y—intercept x =0

0= x+1 +2 y= _1—1 +2

2=11 y=1

2x+2=1 yintercept (0; 1)

—2x+2=1

—2x=-1

_1
*=3

x—intercepts (

o

3. Exponential graphs

-
|
Fquation:y =a**? + g

y = g is ahorizontal asymptote

If a > 1 the function is increasing
If 0 < a < 1 the function is decreasing

To find the equation first put in the asymptote and then substitute the point.
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Example @ Example 1

If f: x — 27 + ¢ find the equation. y
Y

Solution Solution
y=2"r—-2
Substitute (0;0) x=0 y=0
0=20+p-2
2=2p

p=1 Z
y=2:1-2 | y=-2

Example @ Example 2

Find the equation of f if f(x) = (g)xw + 1 and find the y-intercept

oy y
Solution Solution
x+p
<[4+
Substitutex=-1 y=10
o= (1] +1
_ (1) (~1;10)
9= (3)
Make the base the same y=t_ ¥____
32= (371)71 +p 0 =
32=(3)"*
s2=1-p
p=-1
x+p
= (37
y—intercept make x =0
-1
y= (%) +1
y= (3—1 )—1 +1
y=4

y—intercept (0 ; 4)
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Activity 1 L PActivity

1, Find the equations of the following parabolas

@) y (b) y
A (-2.8), |
(2;1)
0 X
0 X
_8_
(0 y (d) y
9_
(-2,2)
/ 0 X
(=1, -3)
2. a) Find the equation of the following parabola
b) If the graph is translated 4 units up y

and 4 units to the left, write down
the equation of the function.

(1 -1
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Activity ﬂ Activity 2

Find the equations of each of the following hyperbolas and, if necessary, write down
the x and y-intercepts.

1. y 2.

“3) I /
|

Activity TP Activity 3

In each of the following graphs, find the value(s) of p and g.
1. y 2. y

Find the y-interceptif y =2+ + ¢

@ 3¢ y 4. If y = a.b", find the value of @ and b.
y

~ Find the equation and the y—intercept. @

Fage 150 g ‘Qéﬁ'\q\ LIBL%ETY



