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CHAPTER 5

Section 5.1

Objectives

.

Determine whether a function is exponential.

Identify the characteristics of exponential functions of the form f(x) = b*, including
the domain, range, intercept, asymptote, end behavior, and general graphs.

Determine the formula for an exponential function given its graph.

Sketch the graph of exponential functions using transformations.

Solve exponential equations by relating the bases.

Solve compound interest application problems.

Determine the present value of an investment.

Solve exponential application problems

Preliminaries bX
An exponential function is a function of the form f(x) = , where x is any
real number and b has the properties b>o0 and b# |
b is called the base of the exponential function.

List the properties of the exponential function f(x) = b*, where b > 0 and b # 1.

Domain: (—o°, o)
Range: (", co)
&= (¢)= O |
y-intercept: (o,/ ) T+ x=o ()= ),
Asymptote: Y =0 Ttpe = Lariap-,{,,.f A5 3o hle
J 5" mean,
. . b\‘ Y4 ~ 7 J P o
End behaviorif b > 1: b =90 65 X-=>-weand b =20 a5 X=—>¢° o Spproncle,
b4
End behaviorif 0 < b < 1: b @ Ay X=2 —@ and 17\(‘70 as X—>co
Graphifb > 1: Q;* b=1 Graphif0 < b <1: f'-;. b=,
n
g 8
L - 1
) "1, . PRI ~, .
~ e W . N N T L T ¥ v . >
-5 -1 - 1 1 3 -3 -1 - i ‘!v. 1 b
.._L ‘-_;
4.,
Page | 117
‘V N ‘

s o



Periodic compound interest capbe calculated by using the formula

rant
A=P(1+;)

Write down the meaning of each value in the formula.
A Amoun+ a‘\" ‘f'uv-we'f'

P: F.En:]Lf&l O\moun“lL
r: ir\';'efe;';' ('0\'16— pge ’_lfp,f,a( (\I\/F.)!Cf -z o 0(‘(;"“’{ h'—"l ! /’f’t“n?j
L} 6{

n: N\)\’*\Lt’/ ] .'C 4#0—0)' f“"‘fpﬂvrl/fl( pef'ipar

£ Tim e in  2€6rs
174

Warm-up
1. Solve the following equations.
(A) 2¥ =8 (8) 3 =7 ) 4*=1
¥ 3 Y
= Y - — 40
L L 3 -3 L 1 !
X-=23 Y ==2 ¥ =0

2. How many times per year would interest be calculated in each of the situations
described below?

Annually: 4=
Semi-annually: Z
Quarterly: “
Monthly: 2
Weekly: S
Daily: 5 6§
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Class Notes and Examples
5.1.1 Sketch the graphs of the following exponential functions.

y = 2% y=3* y =4*

A

4 1_?

y 4- I-'

. 3

! ]

— > H >

-1 - 1L e et Sl BRI N Y -3 Lo 13
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List the domain, range, intercept, asymptote, and end behavior for the above graphs.
Domaw: (-, )
Remy: (0, @)
?-Ikl&rﬁ,#: (o)1)
Frori [=78 {m{ (75 l' L - 2 =0

/"‘l l)fj-«v:of: 2,.'—)0 ey WD =@
2-——)(/) by K-y &

5.1.2  Sketch the graphs of the following exponential functions.

List the domain, range, intercept, asymptote, and end behavior for the above graphs.
D%ﬁ.\ . (—-a:l/ "o)

p\(,\,.;‘-_ (U/OO)
VA L O
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5.1.3

below.

(A)

(B)

Determine a formula of the form y = b* for each of the exponential functions graphed

Ploy the pont (59)

h the F?vﬁ-"’l'm i:bk
a~d solve fo— b,

t2=b
B4+ b0, So  b=1

P(‘?—/ 2,8 Afor b~ “/Zz 63w7{/o'—\;:!’{

=27

P(? the P‘“l‘% (% q")x
e tle egoation 5= b

a~d Io(lf‘f ‘{of b

= b |
, Reeall: X = 5=

T,
Tf_: L-L 2.9, fp‘l:: .
; IOL

T _ 4 - .
Ten b Le f’f,Pfo(rA_/ ot botl ffo('f
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Bt boo, g, b2
Yy oh for b o 1L e?}uﬁi,hﬂ,t___bx.
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2 /) Page | 120



2599999959999 00000 080000000 RRRRR!

514

Each of the following functions were created using transformations of a base

exponential function.

State the base function and the transformations that were

performed. List the domain, horizontal asymptote, range, and y-intercept. Graph the
given function. '

(A) H(x) =2**3

x
Base function: LW(‘-“) =7

Transformation(s): ]_,e‘({' 3

Domain: (- “ "’)
Horizontal Asymptote: 9 =0
a
Range: (0’, )
3 0 £
i : o T =0 | (o) =
y-intercept: ( Wi %) *—’# X p; H y
Graph:

N

Page | 121




®) ) =(3) +2

3

)
Base function: u—l(ﬂ =\ 3}

Transformation(s): SL:‘H vp [

L

Domain: (" o_ﬁ, m)

Horizontal Asymptote: Y=
J
Range: (7:, ‘f")

- - (%% - )
y-intercept: (O}} 3) T £ x“’}, J(6) = | 3) 2=[+2.=2
Graph:

P e
& t—t+——+ —t 7
4 “1 1 1
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(C) L(x) =-—2-.4*"3

x
Base function: L(") =4

Transformation(s):

R;QL{F 3’ ,H‘re‘!‘cL w}krﬂ/@f L}, e Fecter ,-.»L'L/

péflect verkeall, (across” 4 x-eri)

7

Domain: £~ “’,, @)

Horizontal Asymptote: 9 =0
4
Range: (-_oa/ o)

' IR S
y-intercept: Co, ?‘L) T4 )(:U/ L(e)=-2-4 '- -1 ,_[:: -
Graph:
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5.1.5

(A)

Determine a formula of the formy =C-
below. Check by graphing on your calculator.

iy
b* for the exponential functions graphed

Hu:; ‘H»L f"'l""L (0/ 6) o

the é‘fbv‘*l'ffm ;:(-Lx_
=c b

b= )

6= CI

6=¢C

c= 6,

/8 R[wl-/j ‘{LL ;—,karp//

Io

=6
' ¥ and solve 4,

&

6\161“’ m/”"(ﬂ'ﬂ? J,,";L Jfl[’! b/ L’

oo Dy both sics by 12,

fo{' F(;
?:-—n . b

—+ =—(1 h

=4 = -*___LE;.

..L{L:_' —|Z
L= 3

T Py He pond (o,on) ak
‘{'La- b ""J\"'“ u = (- loy
b /
. (u/vfl) £ -7 °
—t2=C!
-l 1 - C
So L=~
C a o\(w‘*/;;; 'H-c /-L‘kr(fpl
— - L"‘
- —!1'
4o P,Uh} (- y -4) mb tle fbuﬁ‘lﬁan Z_Fn Bt amo(;ofvf,\/ -l
| -1 *
ﬁeca” Io--g }- -3
E— .k LJ; sedles b Page | 124
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5.1.6 Determine a function of the form y = C - b* that passes through the points (1,12) and
(3,192). Check your answer.

v "{'Lq_ Fam‘l; Cl'-/ ”'} f"O(. (3, (‘?L,} ']ﬂ%’ ;‘:_(LF “"1 _rd(‘/‘( -ﬁ"' (ﬁq‘g{ 6

F(;,

Slve fr € -~ th fb«:»"'f&n (L= ¢h, C= Il.
Lbstitde B for C m e eguka (127 190 b (b
e - 3. » B4 bvo . Se }7_7_‘1 Pl? H in for b ok e paw-ﬂm (L= c-4
%gfl_z[__g’ a~d solve 4 . L=HcC, §, £=7.
L s A s el

5.1.7 The table below gives values for a function of the formy = C - b*. Determine the
values of C and b.

x 1 2 3 4

y 8 12 18 27
C,lku;,c- '\Lwo rwmlg_ 1 c,-ou;.:. ({,ﬁ) ,_’/ {1, ,2__} , f(? ‘er.,\ I;\"P i:-c.-‘-"
o sohe  foe Cacd b, S= b= b [L=cb' = bt :

jo[\,-_(_ 'éu/ C,h‘!IL.- Cjw?’i“ﬂ 155[9. C= -%" f./lr?f,l//c, ,g-c- for ¢ N Tt
otle "‘0""'4")"‘- < %-Llichla. L=3; (= _iL_.; I g 2. \¢/

6 /3 )7‘ ' ;
= e 0| . . |
;’ 3 L, |
What strategy can you use to solve an exponential equation of the form b* = bV ? '

5;

1

5.1.8 Solve the following equations by rewriting in the form b% = bV .

(A) 87 = 64 (B) 27% = (%)m1

- “ X , LA
M ()" = (37 Co
Recall (3%) =3
3 ¥ _f(lg-tl_;'

3

h

3 K= o | l’l.’“")

'g‘)(': —1x —|
+1 ¥ £ ¥
et P
ey = agg|125
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5.1.9

5.1.10

{-to = (1+====
g 2 Wy A Io 100

Melgge Ml have more money i ber accorn

0.4‘ ‘{"('\ 2‘-? a3

Eric has started a new we:ghtllftmg routine. The amount of weight, in pounds, he is able
to lift at the end of t weeks can be modeled by the following function.
w(t) = 260 — 140(2.6) %%t

(A) How much was Eric able to lift at the start of his weightlifting routine?

't: 0 3 ‘H—L 51(=-VJ' D‘\(" E(-f(,f; ;H’J;‘V(‘,,%H’
.1(]

w (0)= L60- Mo (2.6) " = 160~ 1o (1.4 = WO —Ib:l= 120

Erfc s able {0 (#H 1no rowm{; at tle ster o L,
M"iu["#’? ro-";a-f.

(B) How much will Eric be able to lift at the end of 10 weeks? (Round to the nearest
pound.)

~0,1-10

w (16) = 260 — 110 (7.4) = 260-Mo {'7_'.6)“2 =239.2899%%0%

e mewetd pond, Bere cl bdablod (4 239 0,
at e ead ot o weehk s

Suppose Melissa invests $9400 into a high-yield savings account that pays 5.7% interest
compounded quarterly. Her brother, Billy, invests $10,200 into a different account that
pays 4.8% compounded monthly. If no other investments are made, who will have
more money in their account at the end of 10 years? How much more money will that

person have? - Py
A= P(+%)

For Melissa, For B.‘({;}
qt
A= ﬁ‘foo(l* 57) A= 1o, -‘oa(\*ooﬂ

Ax Ho ed of 4o e,
o o‘-(1>

~ 16,465.1%
16,64.97

o m+ "E‘L-e_ Oad
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5.1.12 Phillip wants to have $10,000 in 6 years, so he will place money into a savings account

that pays 3.2% interest compounded weekly. How much should Phillip invest now to
have $10,000 in 6 years? Check your answer.

A= POec)

(C’MFVW-JCJ Mfk-;;, mPa.s ~=SL2

327 intecesF MmE€an ¢ m=0.032

TLE, ‘bme. we ot C‘""f:JCr;? I} 6C?€6d- "fam ?‘ZL

At Dvestred  So t= 6.
FL..-’HI(’ ants Q[OIOOU when ‘f"é
;a 'H-“- a"“‘NﬂL/ '/d, PL’(IT u—e..'LL ﬁ.';" "i"t—-f T .‘:6 ) IO/OOO.

72-6 ~_

0,000 = P 1+ 227) Now sole o B

- PN 1, /
10000 = Px \ansAb767 Dot covmel enbl e e f.
/

o
(0,00

L2159 9967

—_—

e hare
\/Je Ga~e 0‘(’@(!/, W'J'L ﬂ-on?/ Ca e
p_é&r-!s.L (gni_
P=%183 56
. C Ao 1[-' Lo\ . Lf() 000 I{L__par

philiy dodd et $B25756 . blo, (e i
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