CC Coordinate Algebra

Name:

Unit 3 - Linear and

Exponential Equations

Date:

Day 32

Rate of Change Homework

Below is the graph and table for 2 runners running the 400 meter hurdles race.

Distance (meters)
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Time (seconds)

Time Runner A Runnper B
0 0 0
9. 120 120
20 168 213
31 287 287

1. Which runner has a faster average speed for the first 9 seconds?2

Which runner has a faster average speed from 9 to 20 seconds?

Which runner has a faster average speed from 20 to 31 seconds?

Which runner has a faster average speed from 9 to 31 seconds?2

Which runner wins the race? How do you know?

Find the average rate of change for each of the following graphs over the given interval
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CC Coordinate Algebra Unit 3 - Linear and Exponential Equations Day

Suppose 25 flour beetles are left undisturbed in a warehouse bin. The beetle population doubles in size w
every week. The equation P(x) =252 can be used to determine the number of beefles after x weeks.
Complete the table.

Week Populanon :
12. Calculate the cwerog growth rate between weeks 1 and 3. 0 254"
(1,20 (3 500) 200-50 (S0 7 A9
—_— —_— 1S ¥
B ) g P ol 76/ 1 0.5
3 == \¥/ 2 /0 é . S - A
13. Calculate the average growth rate for the-first five weeks [0, 5] : 1 .3
(0,2%) (5, $00)  Spg-25 . 115 ;@ 3 a0, 247
Te-b_ i .5 4| oo ;957
5 00 29
14. Which average growth rate is higher2 Why do you think it is higherg
Ha crearat..
@107 The further /omgo/TMf Uoer H charg
The graph below shows the United States population from 1900 to 2010, as recorded by the U.S. Census
Bureau.
US. Population by Census
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15. What was the rate of change in the population from 1900 to 20002 Is this greater or less than
the rate of change in the population from 2000 to 20102
16. YVhich 10-year time periods have the highest and the lowest rates of change? How did you
find these?
Find the rate of change of Pete's height from 3 to 5 years. [5) 37) /
17 Tme(years) | 1 | 2|1 3| 4|5 6 ‘
Height(in.) |27 | 35|37 | 42 | 45 | 49 M <
5+ } s Lf
For f(x)=x"-2,find the rate of change on the interval [-2, 4]. /——;2 = } o
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Find the average rate of change for the following functions over the given intervals.

1 f(x)=2" on the interval [-1,2] (' ,J ,6) ()} Lf)
J-Jor LBS il
A

i e

PERT: o - aaEan

2.2 (x) is shown on the graph below. Find AROC on [-3,-1]
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\IN)aS If somebody were to ask you the rate of change for a curve, you would have to say that the rate of change

Exponential Growth

Here’s the graph oflm
L
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Exponential Decay
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1.) Why is this graph exponential growth? e
4 ; 4.) Why is this graph exponential decay?
ble i is mereasing : o

blce H is decreas Wﬁ
2.) Where is the rate of change the highest? Explain.

At the fsp where it is sfeepest: 5.4)0 elzxs{—the'i:te;ﬁlrfi-ﬂﬁeih;ghztfjmx%m';gn'
: S
05, highest— r ate

3.) To confirm, find the AVERAGE rate of change

St each mierval 3 L*) ?o)r e’i’:hcic;rtlgzgl,.ﬁnd the AVERAGE rate of change
a.) from-6to -4 (( 'Z) L-D =0 a.) from -6 to -4 {';’/Z% ’64;2 = ;Ai = -/_Q';
-4, - il
b.) from0to 2 (OI.?D) ’5—0, 3 b.) from 0to 2 (0)9\)
(220) 2alno 2 (2 ,
c.) from3to5
b C?? 'D A4 ﬁ(!a— c.) from3to5
v ’ &3 A

e~ (5,28)

014 2 What is the average rate of change for each function over the given interval?

ke D x | f(x x | gx)|7) f(x)from3to5 8) f(x)from 4 to 6
3 15 0 1
4 18 1 3
21 2 9 '
é—~ 24 3 77 9.) gx)from0to2 10.) g(x) from 2 to 3
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CALG U3L3.1 Characteristics
Name: Date:
Characteristics of Linears Practice
Graph Equation Table Domain & Intercepts | Increasing or
% Range Decreasing
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1. Fill in the information for the graph.

Domain: L'gz ?1

Range:

-

]
Im‘ercep’rs::{ =4 A= b

Increasing / Decreasing: de_CYLéLS Q’\ﬂ

Max or Min: b S

(;gm\ﬂﬁ{ o Y- VoJuL‘.

2. Ataxi company in Atlanta charges $2.75 per ride plus S1
: : .50 mi ; :
for the line, and determine the key features of *his?uncisiolq for every mile driven. Write the equation

3
Equation: # =g X +3

Discrete or Continuous:

Domain: EO, 002

Range:

3,10

Intercepts: ;) 9

Increasing or Decreasing:

MaxorMinE_ES ™ o
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L

1
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3. The cost of an air conditioner is $110. The cost to run the air conditioner is $0.35 per minute. Write ihe
equation, and determine the key features of this function. (’mm‘;;ﬁ"mf; oS

p LK

- _Disoreft

0 r 0 TN
. Minutes (x) Cost in dollars (f{x)) e = n a | ' (

0 110.00 Sepd 4 » alone] np breos

30 120.50 Cmm-ﬁ(:é’ e ) aJon® § s

60 131.00 § e oA

% 14150 — £ .

120 152.00 st 4
e /

2 o o . B / R/
Equation: ¥ & ,35$ H !0 Discrete or Continuous: C / f
Domain: Range:

Intercepts: Increasing or Decreasing:
£ 25
Max or Min: Rate of Change: __ 25~
g e

4. Aringtone company charges $15 a month plus $2 for each ringtone downloaded. Create a graph
and then determine the key features of this function. 2

Equation: ¥ :% 74‘“5 (‘/ ; g

Discrete or Confinuous: 7
Domain: ’;D, bQ)
[15,9)

Range: _L / > 15) —

had) N
Intercepts: ;{: 15 L -
Increasing or Decreasing: L J
Max or Min: \6) N

5. A gear on a machine turns at a rate of 3 revolutions per second. Write the equation, and determine
the key features of this function.

et — |
sl 5 B O
Equation: 5 o
Discrete or Confinuous: e e 2 O 5 9 PO R
3
H
Domain: fHe—————4+
I 7
Range: A Lol A
Intercepts: BB B
Increasing or Decreasing: Ei [ =
g g A = _l_“
Max or Min: EXEEEEED
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1.
The price of a stock started out at $150 per share and has declined to 75% of i 1ts* value every

vsel g
2 weeks. The function that models this decline iy f(x)=150(0.75)*} where léjresents “me_ll’ (i 3 IZO>

4,84
%Ov '5{ 23 <) Qr(\:o{ H L>S lope.

weeks. What is the rate of change for the interval [1, 417 |54/, 7 :

210) VALY
2. Is the function belo@or exponential and how do you knov?S)What is AROC or:{[IO 30]? ,ﬁ ,30 ,1,/9
Lirvowr ble [ thanges by a COT\S’{;'CU»"”-QQM “ime . L’:‘" e
(TRt ‘ F (fx) ( iO 50 ) q
Q 32 S;OF{ < 5
10 50 ( éO)%@
20 68
30 86
40 104
3. Is the function below linear ornd how do you know? What is AROC on [12,36]
E)L{?Dvmd.;l blc e ROC (s neét con S’f‘t:LJL?L, c _12;0_:__52,019
‘Vlmu(t)es x) Number ofl;;cterm Q‘(x)) ZO) < 10 R,ﬁ _LL_F Pl -12 — }LP
12 30 (311’; B
24 60
36 120
48 240

4. You and your friends are out hiking. You start the hike with 84 pounds of food for the group and eat
about 12 pounds each day. Graph this function below and identify the key features. Make the x axis days

and the scale one day/unit. Make the y axis pounds of food remaining and the scale 5 pounds/unit
L funchon blc losm9 12-1b wcigw/ Rjics — 1A% + 89
N Domain: {01 | ;)3\/ gg

Range: {D iy ‘3‘@

o - bl+ the
g5 4 bie
i 0 r continuous? B/c theres no+t
25 N hSl dm’
2,”5::‘ Interval(s) of inc: horrC

&
10 - [T} ] $
Ll S ¥ Ir‘{toélrval(s) of dec: [0,3’]
e Hhat orL pos
2 F % (x Hervals of posmvz \ ’:0)@
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- ?
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5. A stock is declining in value by 70% every two weeks. The stock started at $300. Use the graph to
identify characteristics of this function:

 EEaaae s 0 %)
' I R A R ,
hizschen it} ol Range: (o, 50WJ
=TT ] ~ S
250\ il = Discrete or no breoks inTH=H?
=TT ; : Interval(s) of inc: NoONE
VR (B 1958 0
o R \‘ s Intervals of dec: EOJ bo)
w N .
%\j ! e Intervals of positive: EO) OC/))
B I e |
a 125\ “\ poal Intervals of negative: h 0N<
P
i i i Max: \ 200
CHR NS N - values
] \ P Min: /»
| it .
50 | i ' i
2 . \ i : AROCon[2,4] [ 2, ‘1'—563) ’/];\_
RSt = 1 7
ol 2f 4y 6; 8 10| 12| 1| 16| 18 X 75_150
| | 1 | ”__/'
Weeks

J-a

6. A wildflower species triples in 4 days. A field started with 9 flowers in the spring. Identify the key
characteristics of this function:

1 T 1 1 i
il = | EN
550 i v ; :

Domain: EO) DO>
500 ' i l, Range:
SaESTH L LT TR [9,%)
bR = e 1 A kit Discrete or
Interval(s) of inc: EO/ bQ>
ot : - : Intervals of dec: \n\Oh¢_

Intervals of positive: () b0>

Intervals of negative: noneée_
Max: 0

Min: 9
LR ikl AROC on [6,12] ((,,5())
200 o :- 1 SO N (IQ)QSO)

260 -50 22 /E_Q
12+ (o {5

750

Wildflowers
= 7
8




14. Sketch any function that increases on [-10, 0] and [4.9], decreases on [0,4], has @
maximum of 8 and a minimum of -5.

15. Fill in the information for each graph.

Q)

b)

c)

N
g

o BN o

T T EERF TS QRPCIIIT 8 L 08 M a W UL N HEE R S
-2 -2 § % == s ?_—_,gf:&%—;—‘q\
4 4 2
-6 -6 6
-8 -8 8
v v v
Domoin:):'_g_;._o_OL Domoin:M Domain: | ~00, ©©
Ronge'@—g— Ronge:_ﬂ& ‘Ronge: (—Do) ‘Q)
Intercepts: ;/;é)_ﬁ:b Intercepts:_\ljﬁ?ﬁ lnfercepts 2=
/D
@Dee [g,-%) lnc/@g’g\/"M In E ,00)
iy M in: ™ |
Maxor Min: __1 ) =7 axorMin: 7= J 1 Max or Min: °°



16. For each of the functions find the following information.

Domain: ( —29, DO>
Range: C" &0, bo)
o

x - intercept:

y- intercept: 9\
Increasing: (‘ i’ DQ\)

Decreasing: Non< o) 1%
I e Bi G
Rate of change over [-1,2] "% it | e
=158 2,3
B.

Domain: F bO/ DO>
Range: (OQ/ O)
x - intercept:___ N0

y- intercept: 9‘

Increasing: i [ ohe
(02, 00)

Decreasing:

Rate of change over [-1, 2] /I e i -3

(-1, (21) il

=\



17. Discuss and compare the functions by analyzing the rates of change, intercepts, and
where one function is greater or less than the other. 2
Q ()4) = o BT 5

¥y
20|

16

\
{8
o
B
=

A 4

AROC and intercepts for f(x) :

AROC =5 x="3 Y5

i fs : : ' [ 3 e
AROC and lm‘eri:ep)(s org(x) .20+‘ 3' i CO; D (l )LD j_:/_ L

APOC canges s it incraases) ot osnstart.
On what interval(s) is £ (x) > g(x)? E,gﬂg/ | 76j

7 )
: : e
BONUS: Sketch a function with domain [-7, 8] and range [-9,84] that has AROC oﬁ/—% on

. -2 6 /
the interval [-1,2] [-4,6] ;
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Coordinate Algebra  Linear and Exponential Functions NAME pd o

Linear functions:
y = mx+b where m is the slope and b is the y intercept

y = mx+b where m is what happens per, every, or each and b is what happens only one time

QJZ: —~ s ,!s"(?;i"‘lt
— " N { E.rj | & v
e A plumber charges($65 per houp and a one-time service call fee ofi$50./ !
e y=65x+50

Linear functions make lines when the solutions are graphed.

Y,
¢’
o ]

Exponential functions: Q\M \Ple of

/(\ A w
y = a+(b)* wherey is the ending value, a is the starting value, b is the base, and x is time {

: & Ao irt®”

o&

y=a«(1+ r)* where y is the ending value, a is the starting value, ris % growth, and x is time

y=a«(l —r)* wherey is the ending value, a is the starting value, r is % decay, and x is time

The base is what the starting amount is doing — doubling means base=2, triple means base=3, half means the base
1 V) =

is 5 , (1+4r) means it’s growing at a rate of r and (1-r) means it’s decaying at a rate of r.

The exponent is always a fraction. The numerator is the total amount of time. The denominator is how often the

base multiplies.

A population of rabbits starts with 2 rabbits and triples every week.

x weeks

= y i 2(3) 1 week

A home’s value is currently $274,000 and increases at a rate of 5.3% peryear.

X years

e y=274,000(1+.053)""

A population of rabbits starts with 2 rabbits and triples every 5 weeks.
x weeks
~ y= 2(3)5 weeks
A home’s value is currently $272,000 and decreases by 2.5% every 6 months.

x months

o y=274,000(1—.025)6 mehs

Exponential functions make curves when the solutions are graphed. Growth swings from the left side th
decay comes down then swoops right getting closer to the x axis or asymptote en up and
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For each problem: Identify initial value and ROC. Then write an equation. Give the y-intercept and it’s
meaning in context, and give one more point AND its meamnE in context.
Iny- 15

(N

1. A population of mothsry month. There areOmoths to begin with. How many moths will
; {, there be after ow?

\ / o ﬁ_ (B 3 J\ 5 ' fat
u&’! f)w_\t. LSS0l
¢ “&)\E [0} r‘nf”l{’fl\\ m X4 T \ e
4”/ Ow =) aO
7] 9 "" Lse 12 rrnv'/,'ﬁ_,. { \/ /Oﬂqx 0 /

N = 5 e ST et

J = o~ a V) ¢

[ ) 3 v
2. The number of frogsina pond@yﬂy year. When the pond was filled, they put @frogs in. How
many frogs will be in the pond after 15 years?

X (5
NJ'= et % / IS _——
T s

'7‘:> { (s"’ Yhan FHreas 2

3. A@g sample of radioactive carbon has a half life of one year. How much of the sample will be left after
2 years’? -+
i Y7 (H)*
f 1 \fl = ‘,’ ' 75

L-}—
4. The number of amoeba in the green pond quadruples veg week. The pond began wnt@mOeba

How much amoeba will be in the pond after a month? <

: £ %Q(‘v‘ —5@@
’&j :}ao./b :’5{;\\ (2

i =V
5. A population of moth (riples 2very 6.months. There ar oths to start with. How many moths will
there be after 4 years? —&=& )

hE - -33(3)
6. The number of frogsin a pon%very 7 months. The pond started witl@frogs. How many frogs

will there be in 35 months? =

of= oY

\/:&‘

7;&,:@ :

7 @kg sample of a radioactive substance haf 175 days. How much of the sample will be left
after 525 days? %;\—5‘ =3 i
Y= 75(9)
75( i29)
Y= 19,3184
8. The number of amoeba in the green ponderyfﬁ_hg_m;_ The pond began wnth@moeba How

i Q much amoeba will there be in the pond at 50 hours?
W :

= ; ¥ -A(J%‘*
y<a-b* 7 Y i /f&%ﬁ‘/

- 2493) t—

e

AY;O\"O
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=5 : - N=a(b*

Identify the initial value and ROC. The determine if linear or exponential. Then write equations and solve.

1. Aplumber chargesézayer hour and a/SSE ervice call fee.
a) What is the charge for 4.25 hours?

,\/:m)(‘%'lo V :'[5([%}5); + 50
= 3I¥. 15150 °
= 5308 75 ]
2.- Cats welgh@unces at birth and galuunces per week.
a) How long since the cat’s birth if it weighs 13.9 ounces?

129 = Hxtl
i e MR ST o
! ‘ . L 047
3. The value of a home is currently($228,000%and increases at 4.7% per year.
/j a) What is the value of the home after 3 years?
\ ) \E— O £ OLI-?
VARAE  =228000(1 +i%4)7
’
7] -f \Jﬁ/ (ogo,,(l3
-
: 4. Elizabeth has $758 in her ICarly piggy bank and she is saving $5 per week. \/ =My +Jo
a) How much does she have in her piggy bank after 52 weeks?
Y= 5(6; )+ 758
N = L
]
) Y = $j018
XV
5: | deposite@nto an account that pays 4.5% compounded quarterly.
2 a) How much is in the accougiafter one year? (Think about how many “quarters” this is)
- oY4ys
RTCES S S e G
. \ = 700 (H"".’_,?‘La‘ y Y= 359,0.80
5004 'y=5100(14.0112)

6. Lali owes $375 and repays it at $20 per week.
a) How long has he been repaying money if he still owes $75?

029
7. Your great grandpa left you deposit into an account that pays 3.9% compounded qua#erly

a) How much money is in the account (assuming you didn’t use it to buy something) after 2 years?

N } I > )’ 5 Z{i’ggg((l':.oa"b&;

12 saa(1+. 007

= s = e




¢ I
=)
8. The US national debt is currentl@trillion and it increases by 12% per year.
a) Yikes... How much will the debt be in 20257

H =%3 2,55 thon

e

9. Jake has 23 Skylanders and buys 3 more every year. y =rnvx+b
@) How many does he have after 6.7 years?
= (UL R
3 T el L larders |
— 1 O e

10. The lunchroom starts the month with 25,000 packs of raisins. 237 packs of raisins are sold per day.

a) If 15,000 packs of raisins are left, how many days have passed?
15,000 = 25008 — 237 X
~)0,000 =237% & v L g
-531 —a237 { ﬁE%fiﬁj? i
"" 2 l&) 0059
11. The number of species on earth right now is 997,000 and decreases by 5.9% per year.
a) How many species will there be in 30 years?

y< 297,000 /l—.osai)’zﬁ
| Y7160, B0 species |

12. The number of cases of Ebola is growing at an 17% rate every 10 days — we started with one case.

a) How many cases of Ebola \AC" there be in 160 days?
rdr Tear

N ) (1 +.17 &
y=I2.33 [12 cases |

2083
13. You invest $5000 in an account tha\t pays 8.3% compounded monthly.

a) How much money will be in the account after 3 years?

Y = s000() + ,083)3°

y:%&;?sféb

14. A bathtub holds 38 gallons of water. The water drains at 3.5 gallons per minute.
a) If 38 gallons remain, how many minutes have passed?

) whs.

L0843

15. Your uncle left you $7500. You deposit it into an account that pays 4.3% compounded semiannually.

a) How much money will be in the account after 2 years?

2 =4
= 7500() +,043
y ) (}4—%_> L
y:-‘??,llalo,lo

¢ <
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