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OVERVIEW

SYLLABUS CONTENT

MAS5-NLI-C-02 identifies and compares features of parabolas and exponential curves in various
contexts

Graph and examine exponential relationships

¢ Graph and compare exponential curves of the form y = a* using graphing applications
e Describe features of exponential curves including the y-intercept, asymptote and the nature of
the curve for very large and very small values of x
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PROPERTIES OF THE EXPONENTIAL CURVE

¢ An exponential relationship y = a* produces exponential curve graphs.
¢ Exponential curves have these features:
o An asymptote: a line the graph approaches but never reaches.
o The nature of the graph (growth or decay) depends on the coefficient of x.
o Consecutive y values change by a common ratio, which is the base number a.

y=a* y=a*

Increasing; exponential growth Decreasing; exponential decay

'/yl/ yA
A0 = 5"
Y

horizontal
asymptote

A

Example ldentify key features of an exponential curve.

Identify the features of this exponential curve. Identify the features of this exponential curve.
y

10
8
6
4
2
e e —T—T > X - — > X
—3—2—1l123 32 -1 3
y — intercept:  (0,1) y — intercept:
Asymptote: y=0 Asymptote:
Nature: Increasing;
exponential growth Nature:

What happens when x — o0?
What happens when x — o0?

y is very large, y — o
What happens when x - —0? What happens when x - —0?

yisvery small,y - 0

Key ideas
1. Exponential curves have .................. , Which are values it approaches but never reaches.
2. Exponential curves can either represent g............... ord................
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1

Consider these exponential curves.

a y = 2%

oy

-5 4 -3 -2 -1

y-intercept:
Asymptote:

Nature:

What happens when x — o?

What happens when x - —0?

y-intercept:
Asymptote:

Nature:

What happens when x — o0?

What happens when x - —o0?

What do you notice about part ¢ and d above?

FOUNDATION

y-intercept:
Asymptote:

Nature:

What happens when x — oo?
What happens when x - —o0?

d y=27%

y-intercept:
Asymptote:

Nature:

What happens when x — oo?

What happens when x - —o0?
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Consider these exponential curves.
a y=-=2%

y-intercept:

Asymptote:

What happens when x — 0?
What happens when x - —0?

c y=-2+3

y-intercept:
Asymptote:
What happens when x — o0?

What happens when x - —o0?

y-intercept:
Asymptote:
What happens when x — o0?

What happens when x - —o0?

¢ -

y-intercept:
Asymptote:
What happens when x — o0?

What happens when x - —o0?
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EXPONENTIAL GRAPH TRANSFORMATIONS

Investigation Equation and the graph of an exponential curve.
® https://www.desmos.com/calculator

a  Sketch these graphs b  Sketch these graphs.
y =27 y =27

y=3* y =0.8*

-4

= 5* 7=z

/-G

How does increasing the base value a > 1  How does 0 < a < 1 affect the exponential

affect the exponential curve? curve?
c d
y=2* y =27
y=-2% y=2(2)"
A} y =3(2)*
=)
y =-3(2)*
1 X
y=- (—) y =—4(2)*
2
How is y = —a* different to y = a*? How does the factor in front of the

exponential affect the curve?

e f
1n\* =27
_ (1 y
y= (2)
. y=(3)
) _ (1
y=2(3) 2
1 X
y==3(3)
How does the factor in front of the Whyis y = 27" the sameas y = G)x'?

exponential affect the curve?
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https://www.desmos.com/calculator

Exponential Curve Transformations

% https://www.desmos.com/calculator/63kvbi5cwn

Consider the equation of an exponential curve y = k(a)*, where a > 0

The parameters a, k are numbers that affect the graph in predictable ways.

a > 1, we call this exponenti

a tells you the commonrr............

al

y =3
k>0
y =1(2%)

4

|k| > 1, the curve changes more quickly.
The value of k is the ...... -intercept.

/

y =3(2%)

i

.

0 < a <1, we call this exponential ............

a tells you the commonrr.....

=)

k < 0, reflect the graph across x-axis

y=-1(2%)

0 < |k| <1 the curve chang

N

es more slowly.

The value of k is the ...... -intercept.

1
y= g(zx)

Iy
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https://www.desmos.com/calculator/63kvbi5cwn

Exponential Curve Transformations

Common ratio
a>1, exponential growth
0 < a <1, exponential decay

l

a>1, exponential decay
0 < a <1, exponential growth

l

y = k(a)* y=k(a)™
Factor; affects steepness
X X
y y y ¥
< 4"/ \* <+ X X
< X > x < —-\ /.—f >
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FOUNDATION
Plot y = 2* and y = 3* on the same axis.

y =27 y
A
x -2 -1 0 1 2 9 -
y ]
y =3 .
x -2 -1 0 1 2 i
- T T > X
y 219 1 2
Y
Describe their similarities and differences.
Y [0011 = T (1=
D OO S, oo

Match each equation to its graph. Check by substituting the given point into the equation.

A y=—x-2 B y=3* C y=3~*
D y=-2* E y=x F y=-27%
a b c
y y
A
(1,3) .
] — X
0 X
YN
d e f
y y y
A T A
(_13 3) >
- L =
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DEVELOPMENT

Which graph best represents the graph of y = 10(0.8)*?

Ay B. y C.

10

Plot these graphs on the same axis.

x -3 -2 -1 0 1
y=2*

y=-27

y=27"

a Show the difference between 272 and —22

b  Write these with negative powers:
1 1 1

2 32
c Evaluate these expressions.
_32 _23 (_2)3

Find an equation in the form y = a* for this graph:

y

(-2, 16)

Y D. y

(-2)7°

3—2
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MASTERY

. . 1\*
7  Consider the exponential curves y =27* and y = (E) y
10 +
a Sketch each graph on the same axis. 0
= Z—X T
y gl
x -3 -2 -1. 0 1 2 3 T
6 £
y ST
4 -

-

| 1 ] | |

x -3 -2 -1 0 1 2 3 —
43 -2-1,1 1.2 3 4

y 24
L34

44

b  What do you notice? L5t
6+

-7 +

81

L9t

1o+

c Rewrite these equations in the form y = a*, where 0 < a < 1.

i y=3% i y=57% i y=10"%

d Write these rules in the form y = a™*, where a > 1.

O )

X
e Show, using index laws, that this is always true: (i) =a*
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