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OVERVIEW

SYLLABUS CONTENT

MAS5-NLI-P-01 interprets and compares non-linear relationships and their transformations, both
algebraically and graphically

Graph exponentials and describe their features and transformations

e Use graphing applications to graph exponential relationships of the form y = k(a)* + ¢ and
y = k(a)™* + cfor integer values of k, a and ¢ (where a > 0 and a # 1), and compare and
describe any relevant features
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EXPONENTIAL CURVE TRANSFORMATIONS

Investigation Equation and the graph of an exponential curve.

On Desmos https://www.desmos.com/calculator

a  Sketch these graphs
y=2"
y=3"
y =4
y=5"

How does increasing the base value a > 1

affect the exponential curve?

How does the factor in front of the

exponential affect the curve?

b  Sketch these graphs.
y=2*
y = 0.8*

=)
-G

How does 0 < a < 1 affect the exponential

curve?

y =2(2)*
y =3(2)"
y =—3(2)"
y =—4(2)"

How does the factor in front of the

exponential affect the curve?
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Exponential Curve Transformations

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

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

¢ > 0, the curve is shifted ............... ¢ < 0, the curve is shifted ...............
The valueofcisthe ..............ccon.... The valueofcisthe .............coinn....
y=2*+1 y=2*-1

k>0 k < 0, reflect the graph across x-axis
y =1(2%) y=-1(2%) I
|k| > 1, the curve changes more quickly. 0 < |k| < 1 the curve changes more slowly.
y =3(2%) Loy
y=3 (2%)
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SKETCHING EXPONENTIAL CURVES

Exponential Curve Transformations

} |

y=k(a)*+c y=k(a) ™ +c

f ! f !

The common multiplier The common multiplier
a>1, exponential growth a>1, exponential decay
0<a<1, exponential decay 0 <a<1, exponential growth

Factor, affects steepness Vertical translation Factor, affects steepness Vertical translation
(0, k) is the y-intercept y = c is the asymptote (0, k) is the y-intercept y = c is the asymptote

e To sketch exponential curves:
1. Find y-intercept by letting x = 0.
2. Find asymptote: y = c.
3. Plot at least one other point, such as at x = 1.

Example Sketch exponential curves.

Worked Example Your Turn
y=2*-4 y=3"%*-5
Letx =0,
y=20-4=-3

y=—4
y=21-4
y=-=2

[F8)
e
wn
F 3

5 4 3 -2 -l o

v
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FOUNDATION

The graph of y = 2% is given. Sketch these graphs on the same axis to show the transformation.
Clearly label the y-intercept, asymptote, and the point where x = 1.

a y=2*+1

b y=2*-3

a y=2*¥-5

y-int: y-int: y-int:
Asymptote: Asymptote: Asymptote:
When x = 1: When x = 1: When x = 1:
<3 . —/ <3 ¢ —/ ‘‘‘‘‘ X —/ X
-7-6-5-4-3-2 —L]__ 1 2 3 4 56 7 -7 -6-5-4-3-2 ‘£|,, 1 2 3 4 5 6 7 -7 -6-5-4-3-2 —1]77 1 2 3 4 5 6 7
24 24 24
~34 34 ~34
,4—— _4_. 74,,
-5t =5 -5
~6 61 ~6
74 Lyt 7
c y=3" d y=4 b y=5*
y-int: y-int: y-int:
Asymptote: Asymptote: Asymptote:
When x = 1: When x = 1: When x = 1:

<

7 6-5-4-32 —l] |
_2 4
_3 4
41
_5 +
70 4
74

1234567

-

< : ‘A‘r'T—TJ, x| —p— X
76-5-4-3-2-1,| 7654321 |1 234567
2l ol
73__ _3,,
4t 4t
51 51
_6—— _6,,
7l 71
f y=-2%+1 c y=-2*-3

P

s
21
,3 +
44
54
_6 4
L7l

76-5-4-32 —l] |
_2 4
_3 4
4t
54
_6 4
_7 4

R B ¢ < f
-7 -6 -5-4-3-2 _£l~
ol
~34
44
—54
,0 +
74
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g y=3(29

J 7

h y=-3(2%

LA

d y=0502%

7-6-5-4-3-2-1 |

=X

7654321 1

L
<
I
(S
%
+
~

A

76-5-432-1| 1234567
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Sketch these exponential equations.
Clearly label the y-intercept, asymptote, and the point where x = 1.

DEVELOPMENT

a y=3*+2 b y=2*-1 c y=2(039

Va Ya Ya
« ~ > - > ~ >
d y= (0.25‘;" e y=-3*% ’ f y=37* ’

Ya Ya Ya
« Q =.X « o} =X < 0 >
g y= —3"“r h y=27* _: 3 i y = —2(5‘;‘)

Ya Va Ya
“ ~ > < - > = >

v
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Match the equation to the graph.

MASTERY

y = 6% y = —6 y=—65-2 y=-6%+2 y=67"
y=6%-2 y=6%+2 =—67% y=-67"-2 y=6"+2
a y b v c y d
A . 1 A i
. L >x < T
Y v Y Y
e ) f ¥ g v h
F O Ao
< ¢ - »x < }‘ » x
— >x
4 e
L 4 A 4
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