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Math 70 12.2 Exponential Functions, Exponential Equations, and Word Problems 

Objectives: 
1. Graph exponential functions. 
2. Solve exponential equations algebraically. 
3. Solve word problems that result in exponen~ial equations. 

1) Evaluate f(x ) = 2x to complete the following table: 

x /(x) = 2x 

-4 

-3 

-2 

-1 

0 
1 
2 

3 

4 

2) Sketch the graph of f (x) = 2x 
3) Sketch the graph of f (x) = ( ~ r + 2 
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1·11ILi!JiUTl"IITTii. 
When sketching the graphs of exponential functions: 

1. Plot enough points to show exponential growth. 
2. Plot they-intercept 
3. Plot enough points to show the horizontal asymptote. 



Solve the equation. 

S) 3·2'=48 

6) 2 Jx+I = 16 

7) 2.9t =54 

10) Use GC to estimate the solution to 5" = 10 

11) Find the amount owed at the end of 5 years if $3000 is loaned at a rate of 10% compounded quarterly. 

12) An unusually wet spring has caused the size of the Cape Cod mosquito population to increase by 8% 
each day. If an estimated 200,000 mosquitoes are on Cape Cod on May 12, find how many mosquitoes 

will inhabit the Cape on May 25. Use y = 200,000(2.7)0·081 , where y is the number of mosquit os and tis 

the number of days since May 12. Round to t he nearest thousand. 



EXTRAS: 
13) Evaluate f (x) = J' to complete the following table: 

x f(x) =Y 
-4 

-3 
-2 

-1 
0 
1 
2 

3 
4 

14) Sketch the graph of f (x) = Y 
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16) Sketch the graph of f (x) = ( ~ r 
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15) Sketch the graph of f(x) = ( i r 
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17) Sketch the graph of f (x) = 3x+2 
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18) Sketch the graph of f (x) = 5 
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Solve the equation. 

19) Sketch the graph of f (x) = -2" 
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20) 25x = ~ 21) 4 3r-7 = 3T7 
) 

22) As a result of the Chernobyl nuclear accident, radioactive debris was carried through the atmosphere, 
affecting cows and the milk they provide. The percent y of radioactive material in raw milk after t days 

is estimated by y = l 00(2. 7) -o '' • Find the expected percent of radioactive material in the milk after the 

Chernobyl accident. Write answers rounded to the nearest tenth of a percent. 
a. O days e. 100 days 
b. 1 day a. Make a table of additional points and 

c. lOdays sketch a graph of y= l00(2.7)-o 11 

d. 30 days 
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L3) An accidental spill of 75 grams of radioactive material in a local stream has led to the presence of 

radioactive debris decaying at a rate of 4% each day. Find how much debris still remains after 14 days. 

Use y = 75(2.7)-0
·
04

' Round to the nearest tenth of a gram. 



Math 70 Exponential Functions, Exponential Equations, and Word Problems 

- Objectives: 
1. Graph exponential functions. 
2. Solve exponential equations algebraically. 
3. Solve word problems that result in exponential equations. 

1) Evaluate f(x) = 2 .. to complete the following table: ·;. 

~ fo~) ::. ({) ~1 
x 
-4 

-3 

-2 
-1 
0 
1 
2 
3 
4 

f(x) = 2x 
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-1 \\ 

-1 5 

D 3 
·2Y3 

'2 ;..Y9 
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y. ). Y~1 
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3) Sketch the graph of f (x) = 3 + 2 

When sketching the graphs of exponential functions: 
1. Plot enough points to show exponential growth. le~~ -\-o ~~} 
2. Plot they-intercept 
3. Plot enough points to show the horizontal asymptote. (ex.+cVlJ -h:> e~-e} 

Cf'.\v-ftON l)ot-1
1-r c.,~~~&e. ~ se..Pr-t.-E \o So\v\€>t1HN&- '> \ oR.. 

'f oi.,t~ 'I-IN.,- vJ l l,L- -~ UN ~AC<.. 



Solve the equation. 

5) 3 ·2x = 48 

6) 2 h•I = 16 

7) 2·9x = 54 q'I' _ .il ~ C('{.= ?.'"':f- ="'? 

~ 

8) 4r+~ =gt (r)1-r3 =(~)"' => 'J..-z..-;.~:::-X -~ ~)<.\-b -;;.3'}.. 

11) Find the amount owed at the end of 5 years if $3000 is loaned at a rate of 10% com~unded quarterly. 

A =-'P (I+-_c_ \V\t A-==-? Co)'Y\pct_.t.Vld-,~ 
.-'\ ) p ~ 30lX> .fv--V'Y\IA.lt\ . 

·A ~ 1.;q 1 s. S't.tCf 

\~4q\~.8S \ 

r:= .. ~o 
Y\ :::. y. -h~ pe...r Y~" 
-\;, :::. ? y-ovrs 

12) An unusually wet spring has caused the size of the Cape Cod mosquito population to increase by 8% 
each day. If an estimated 200,000 mosquitoes are on Cape Cod on May 12, find how many mosquitoes 

will inhabit the Cape on May 25. Use y = 200,000(2.7) 0·081 . Round to the nearest thousand. 

t-::- \!\UM b ex- o.f' del.~S . 
0~'1 ~s-

- M~y \d.. 

1?> d-a.1s 
~IA.\os-ti-\-Uit"e.- -b -;::.. \ 3 

(o.o!? ... 10) 
'I=- <;i.oo OOO(~ ."=t-) 

'f-=- 'S~~}~~~ . I * ~ouset-Vl<!S pt~ 
"f -=:.- 15 ~·1.1 0 00 VV\OSC\..-i\":'S J 
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y,=.5 
Y~ = \O 

r W 1 l'l'D OW ] y rvy.f>., Y:.. = \ 2.. 

@=v;f_\ ~R~ 1 == CA L.C 

5. Tvtt--evsec...+- ..--fG_tJ-r_1_E_f<11(~-C:-tJT_e:_R_,]@~fi\ 

y.. /'j.._, l I 4 ') 0 lo~(o ~ 

t~~ \,~ 

~i S V\t\~et-V\.S ~_.\- "°5\ ::::- D IS \.e~ ~ l 0 

\ou.-4-- -S"Z-- 26 tS cr·.e~r~ lO. 

W.R.- \/\ee.J Q.V'\ ~o"'~ v~<..te. ~~&i \S vwt- et ~fe. 11\.uvvJ:,er. 
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Covvvp o \..l.V\. t\. ~ .i!-c>-\. ~ rY\. u_l el\ 

A =- 'P c I + Svl--,t'•"") 
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; $ a,.V\ ~r oY\~ CL\ ,.f 

A (-t;} o...V\J P > r > vi ~un'l. 

e-X ~ p;:; '5oo0 
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(') ::. \ d- \ ~.:t 

A(-t) = '5000 • (I+·~{) 
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--v--' ~L\O j 
Goe f - ....-v--/ 
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EXTRAS: 
13) Evaluate f (x) = 3r to complete the following table: 

J x f(x)=Y 

-4 Y<a-, 
-3 Ya-r 
-2 °Yq 
-1 y~ 

0 \ 
1 ? 
2 q 
3 ·~-:t 

4 'if \ 

14) Sketch the graph of f (x) == 3-' 
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15) Sketch the graph of f(x) = 3 
.. ... .. ........... ...... ····-~ . . ... -. . . ..... . . .... ' ' ' ' . . . . . ' . . ' .. ' . . . . . . . . . ... 
;:::1::r:rr:rr:1:::1 ·-:--· .... ~:::1 :::1 :::;:: :rr::~::r:1:::1 
~ ••:•--;•••~•••:•••:•••~ •·:•••: •-:••• ••1-•••:•••t•'!"'!""t'":'u!""!" .. ~ 

r· .. 1···1···1·--+···r···1···1···1· 1····: +··1··Y·i···i .. ·+·+··r···1···! 

HTHTHh ::fHj.fT'Ti 
~ ··!···<!···r--·tut· ··;---~---~--·~---- ··~· ... r··:···:·· .. :···:·--:··-~ ··t·--~ 
. ' ' . ' . . . . . . . . . . . . . . ' . . ' ' . . . . . ' . . . . . . 

H f-JITI:.!.11 •iJ.§1.f U·i§i 
! ... ! --· i···~-· · +···~ ... }··· ~- - -~ ···~·-- . ·~---} ... ~ - - - ~··· 1· ·-+ .. ·: ·- -~ ··· ~ ... ; 
t··· ~ ---~···1- -·t···!·- ·t···•·--~···i·· --·••!·--~···~--- ;···i···+ ···t·. ·f - --~··· ~ 
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17) Sketch the graph of f(x) = 3x 2 
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x ~'!() 

--L{ -~b 

-3 -~ 
-z. -Y 4 _, -y 

'l-

0 -1 

-2. 

·?. -~ 

'3 -'3' 

y -lb 

Solve the equation. 
x -\ 'LY. -\ ~)'.=-\ 

.3x-1 ~ -2 '1X-1Lt -10 

21) 43x-~ = 32-2.., (~,i'") :: (~ } =) 'J.. =- ~ 
20) 25t = ~ ~c·;;}-) ~ s ~ s ::: s ~ rx~-Y,_J (ot<-14= -lb ~ cPX=-4.f [x=~:3l 
22) As a result of the Chernobyl nuclear accident, radioactive debris was carried through the atmosphere, 

affecting cows and the milk they provide. The percenty of radioactive material in raw milk after t days 
is estimated by y =I 00(2.7) -0 

11
• Find the expected percent of radioactive material in the milk after the 

Chernobyl accident. Give 
a. 0 days 't::::.100('1.::\1c.

0 

7 \oo 0 /o 
b. 1 day y::: 100 (?..,.) • ~ qo. ~ 0/r. 

d 
~-o . 1~10)\ 

c. 10 ays 'f-=- \00 ( 1-.1") ~ ?i'.f- .o c/o 

'
00 d .. l0tn ,y,1T ~~(:':f; ~;'r:1~1 :: : 

......... -. ......................... -............................................. .. 
I 0 I 0 0 t o 0 0 0 I I 0 I 0 0 0 t .................... 

I 0 I I t 0 • 0 0 ' • f 0 I 0 I 0 f I o 0 : • · :• ••:· ·· :*- •·:•··•:• ••: ···: •u :• •• :·•• •:• •• ·:•h: • • ·:-·• :• •·:• • • •:• ••·:• • •: • ••: •• •: 

. I:+iTLHli f FH+I•FFL!• j 
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---~ \ .. {·--1·. · l----~ ... t---! ... i ··-~--·:·· +-.. f. ·-!-·· i·· -~-.. + .. -~ --·f ... ~ --·i 
· - ·-~---~- ··1-· --r ··· ~ ---~ ···i---1--··~- ---~-- ·· t---r--· ~---1-· · -r · --~----~ ·--i---! 

; , l::f"!TITfrJ.:HIHJTH 
••• •• o • :• • •; • •: •••:• • •: ••• :••• !••• ;•• o •:• • •:• ••: • •• ;•H :• ••:• ••: ••·:·••: • ••: •• •: 

-w -+ ·j·---1-· '. · · -r ·+·-~ -- ·1··· ·:--- :····r -· ·t···i---1···~·· --t-·++··i···1 

answecSrounded to the nearest tenth of a percent. 
-\O ~ 

e. lOOdays ~';-\oo(?-.-:rl ~ o.o°/o (roL.<l'lJ.1.1) 

a. Make a table of additional points and 
sketch a graph of y = 100(2. 7)-0 11 

x 
fo 0 • q 0 /o 

0.1 a/-o 
0. I 0/o 

'0 L .: H : T t::::i:rn :: • n+11::r: 
o -·- -· --- - c\o.1s 

23) An accidental spill of 75 grams of radioactive 'material in a local stream has led to the presence of 
radioactive debris decaying at a rate of 4% each day. Find how much debris still remains after 14 days. 

\(- O•I ~14) -\ 
Use y=75(2.7)-0·

041 Roundtothenearesttenthofagram. ~ ~ 75(~.-=tJ • =-\~3. o ~ra.W'I~ 
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