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Name: S 0 l \/"’\'O‘/\S Class #:
Math 48B, Lesson 12: Exponential Functions

In Math 48B Lessons 11, 12, and 13, we study exponential functions:
y =b*

To begin our exploration, let’s recall the rules of powers/exponents.

1.  WHAT ARE RULES OF POWERS/EXPONENTS?

nston b
CO|Z>ZCVV;,U,SU‘(),} vovted e 1o
D5 5;,‘,7\,‘9([%"’
X
Powers vs exponents: y = X" y = Q
2 T
VC‘TAC.\(H( in bhas< Cons}-cvﬂ—-
B sz
e ntm
Product Rule: hmpit =
n-m |
: B o e
Quotient Rule: \ -l b }
0 )
b _ b~ = b =>fb = |
Zero Power: ll e s B b = b | & |
0 o-n L an D
: 1 _ _ ik
Negative Powers: = ~b = b =b 1 - |
pn e D )
b L
e S
N
Power to a Power: (b™MP = b P (
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2. WHAT IS EXPONENTIAL GROWTH?
2A. Fill in the table below. To the best of your ability, fill this table out by hand.
bas b= bese b=
X flx) =2% gx) =4
o] o =l -4 _ |
= 16 17 75
Sl o <o L
- g 1
2 b a1
= Q = .Li LI - i()
-t _ | A _l-
1l 2 o g
0 QO - ( ..10 5 ’
2= 2 H'= Y
2 H | 6
3 8 61
4 | 6 256

2B. Graph the functions f (x), g(x), h(x), and j(x) from problem 2A above.

Math 48B : Lesson 12 Handout
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11 ] 11
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9 | |
8 8
7 ] ¥ 7
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5 i ,/ 5
" y 4
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)y’ 4
3 = 2
Vs
~— (1,2)
I“(O!.ZCM’CJ 1 ‘r\ 1
SyYwn Tt \ >z
= -3 -2 -1 0» 1 2 3
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2C. Identify patterns in the graphs of the functions f(x), g(x), h(x), and j(x)
from problems 2AB above. Make a conjecture about the general behavior of
the graph of the function

y = b* for 1<b

In your conjecture, identify the domain, range, y-intercept, and the end
behavior as x — —oo as well as x — +oo.
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3.  WHAT IS EXPONENTIAL DECAY?

3A. Filli 1ré g:e %at')l/g below. To the bes/t of your ab111ty, ﬁll/thlS table out by }La;mq/w

M-.w ‘i?f TR

x| F)= (%) 60 = (— H(x) = (

&8

—4 Is 25¢ g5

-3 g 64 12

B R A A

=7 Ll 16 L& 25 o0

o

) ! L ! !
b 4 R S 1o
i E] /6 BN 100
K
t al . ’
. g 6 R 2> 1000

3B. Graph the functions F(x), G(x), H(x), and J(x) from problem 3A above.

Math 48B : Lesson 12 Handout
- @



Name: SOl u'}“.o./\

E.C’O '2(-){-)?( = Q—x

Fe = $(-%)

lE’xp()ncnﬁal deca% |

T
."3 ""1 A 1

25

we have @xFUAeM"fCﬂ
x
Racten b

2

graph decays
3

24

23

22

21 i

20

19

-

18

B

17

16

15 1

14

13

12 !

1l

0

X
h Y
2
2
h Y
A\
h
. N

et 2 - T~ o S =T B ¢}

A

|
w

|
B

|
ot
<
[y

ro )‘Ct f‘(),\
a bour

y-axis

25
24
23
22
21
20
19
18
17
16
15
14
13
12
1l

f—y
o

R W s Lt Oy =] @ WO

+hiz



LHomewo.»k\ <« hiat: se¢ probiem AC

3C. Identify patterns in the graphs of the functions F(x), G(x), H(x), and J(x)
from problems 3AB above. Make a conjecture about the general behavior of
the graph of the function

y = b* for 0<b<1

In your conjecture, identify the domain, range, y-intercept, and the end
behavior as x — —oo as well as x — +oo.
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TRANSFORMATIONS OF EXPONENTIAL FUNCTIONS?

4A. For exponential function y = a - b*" + k, what do parameters a ,h, and k do

to the graph of y = b*?
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4B. Test your hypothesis from Problem 4A above by graphing the function below.

. ) - -5 —-4 -3 -2 -1 A~ 1 2 3 4 5

64 : 64
62 : 62
' 60 § 60
58 58
56 56
54 - 54
52 52
50 50
48 48
46 46
44 44
42 42
40 40
38 38
36 36
34 34
32 32
30 30
28 . 28
26 4 26
24 24
22 22
20 20
18 + 18
16 16
14 - 14
12 - 12
10 -~ / 10
8 y. 8
6 — 6
4 A 4
2 > — 2
| N

Z
o
Y
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X
\
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iy ]
move left

— f(x e ) (neguhve)
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