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Day 8: Point Ratio Form

Warm Up: Exponential Regression

——=['c When handed to you at the drive-thru window, a cup of coffee was Time Temperature
. 200°F. Some data has been collected about how the coffee cools (minutes) (°F)
l down on your drive to school. 0 200
1 190
2 180.5
Would you say that the data has a positive, negative, or no correlation? 3 171.48
Explain. “\ e aahve Co((ela*\'io-fl/ 4 162.9
- d_che«Sl"SWQ( hme 5 154.76
) 147.02

Without using your calculator, would you say that the data appears to be
mor'e_linear' or exponential? Explain. onen Hal
(=130~ 1\20.5 - \TL4Y - g5 m\g&w}g@ Vawes have a

00 \a0 \%0.S ComvnoN Ca470 (not (o
Explain the steps you take to enter the data in the calculator and find a regression equation. Consult a Keone

neighbor if you need some help. .
St enn e 25 nn) OS] Cc. exptey
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and 3‘5 m L

Calculate the linear regression and use it to predict how cool the coffee will be in 15 minutes.

Lu=-%.22 % +192.85] Do (1) or 4="323(5)HRE [66:51°F
Calculate the exponential regression and use it to predict how cool the coffee will be in 15 rninu':es.
[4=200,00(5Y] Do V(S or y=3e0ae(Y° Gy m

Which regression do you think provides a more accurate prediction? Explain your reasoning.

Exoonennal Ravse cofee shold shil e pre warM affer

When you ring a bell or clang a pair of cymbals, the sound seems loud at first, but the sound becomes quiet very
quickly, indicating exponential decay. This can be measured in many different ways. The most famous, the decibel,
was named after Alexander Graham Bell, inventor of the telephone. We can also use pressure to measure sound.

While conducting an experiment with a clock tower bell it was discovered that the sound from that bell had an
intensity of 40 Ib/in? four seconds after it rang and 4.7 Ib/in® seven seconds after it rang.

1

Using this information, what would you consider to be the independent and dependent values in the

experiment? 10 Ao wndont ¢ fime (Fhe oie 4oV can Maﬂ-\?u\aﬂﬁ
J@gﬁ'\w : sovnd orens | (’W\R oNQ_ \\jou P‘QGSUYQ_)

What two points would be a part of the exponential curve of this data?

L\} 0 (7)°1n)

What was the inifial intensity of the sound?

695,04 lbo/in® TFind wih

Find an equation that would fit this exponential curve, 1 )
. EKPO“QMM[ fess N
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You can find this equation using exponential regression on your graphing calculator, but what if you don't have a
graphing calculator?

You may recall learning how to write equations for linear information using point-slope form. This is a little bit
different, obviously, because we're working with an exponential curve, but when we use point-ratio form, you should

seesomesnmllarmas? ‘ﬁ S\OPL 3 3\,—m (X X ) &( [‘a\e’argctuahd/}s
Point-Ratio Form

- ° | 5 o0
y=y, b £ Q‘x‘mwnh | equad s
Where (x,y) and (xi1,yi) are ordered pairs that can be used to find the value of b, the common ratio.

OR

Where (xi, y1) is an ordered pair and the common ratio, b, can be used to write an explicit equation for the scenario
or identify other possible values for the scenario.

Let's look back at the Bell problem to see how to solve for an exponential formula by hand using the following steps!

To find the value of b | I To find the initial value, a |
Step L. Idenhfy two ordered pairs. Step 1: Identify one ordered pair and the b value.

4y 40) (7,41 FaloY (o) by

Step 2: Subsh’rufe The values into Pm n'r Rcmo Form

\o ul f
3 5 br] L Step 2: Substitute the values into exponential form.

Sfep 3 Slmphfy the exponenTs
ge A0 =a?

Step 4: Divide to get the power alone. Step 3 Simplify to solve for a.
1

40

Step 5: Use the prop\erhes of exponenfs to isolate b.
q '1 (% — tb >‘3> ’%qg:

The above s'reps can be used to find any value of x or y if you ha

= 645.01 (. 1'2‘18)

vaiue.

Guided Practice: Point - Ratio Form

1) The intensity of light also decays exponentially with ea itional colored gel that is added over a spotlight. With
three gels over the light, the intensity of the light was 900 watts per square centimeter. After two mare gels were

added, the intensity dropped to 600 watts per square centimeter. V %
a. Write an equation for the situation. Show your work. ~%X \9 =8 Cb)
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_L];e your equation to determine the lnten5|ty of the light wéh‘% colored gels over it. \(06 3 L| b
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' t
2) Using the points (2, 12.6) and (5, 42.525).
a. Find an exponential function that contains the points. Show your work. A

= ol XX, ‘ __‘_?_:L". -\Ia _ (-3‘) é = Q(,EYK
@Lj@,gi ﬂg.SAS" Sl '*9‘5&55 : b & a (5"
2.6 = 4RSS ° 5 P qu_.S)
.55 2.5 ((,,SMLQ )

G =20

3) When the brown tree snake was introduced to Guam during World War II by the US military it devastated the local
ecosystem when its population grew exponentially. If 1 snake was accidentally brought to Guam in 1945 and it was
estimated that there were_ 625 snakes in 1949, write an equation for the situation and use it to predict how many
snakes there were in 1955. In your equation, fet x = number of years after 1945. Show your work.

w J L ,3\ T - e : .
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4) The water’ hyacinth that was introduced to North Carolina from Brazil ended up clogging our waterways and altering
the chemistry of the water. We're not certain exactly when the water hyacinth was introduced, but there were 76.9

swwwwmwf watch hyacinth. Using
this information, calculate when there was less than 0.1 square miles of this invasive plant in our waterways.
Lot X= y¢S Stce 934 ® v -
(013AY (10, B0T93.6)  /gpaqa p\ho_ (e Yio
R ) 30193.6\'0 = e :
1 J . W ¥ x Y 5 6.9 r——%—-% Gy roasel
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5) You recently discovered that your great aunt Sue set up a bank account for you several years ago. You've never x = "Q,SS
received bank statements for it until recently. The first month you received a statement for the account, you had
$1234.56 in the account. WMMWWWME is the approximate percentage of lqg"f
monthly interest that this account is earning each month? —q 5S

a. What is the approximate percentage of monthly interest that this account is earnin eacrl month? 7
(Oy 839,56 (1,296:37) (83 \af)
hy X !

i Y aei s P
3=t3\'b“ XU 334,56 =129634°b f ,L6S00 *b j?""’“"

\Ra6.29 19469 L0500 = 4y Ra@vse

b. In what month will your account have doubled? o )
= 1931.56( 1050 000 = ¥ [Tl o bt
@34,5(9)(3) = 123456 (! ,05)
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6) When the wolf population of the Midwest was first counted in 1980, there were 100 wolves. In 1993, that population
had grown to 3100 wolves! Assuming the growth of this population is exponential, complete each of the following.
a. Write an explicit equation to model the data. Show your work!

Lek X= Y% adev pgo (33\303 (13,2003

e
o A0 Y (@290 ago
@ j: 3‘4(0 P | >~\/{3_ _‘:3)_\/‘3 () ﬁ_,
o= 300 () (00 b :loo(u.soaa) ,
etk g 1S 30233

3100 Ve 2 I
b. Write a recursive (NOW-NEXT) equation for the data.

Nexy = now ¢],309>
SYov4 =100

¢. Use one of your equations to complete the table below.

Time Since o T 11 213325 6] 7] 89 |10]11]12]13
1980 (in years)

Estimated 160 3,100
Wolf 120.3 6% 307 HR7S 8309 o5 23304y
Population 09 3MQ 6254 (6777 Ba2y

d. Identify the theoretical and practical domain of this situation. Explain how you decided upon your answers.

Yroorer @l domasn & all feal Numbers (= o2,00) i

3 acord Wa to the equatioN yall x-valeS @n &
qu(,d‘(Cq\ dovnain 4 > O Jbo‘(- (ODO%‘B

beavse hvwe anvet rea\)»\j be naj afve
7) A 2008 Ford Focus cost $15452 when purchased. In 2013 it is worth $8983 if it's in excellent condition.
a. Assuming the value of the Focus depreciates by the same percentage each year, what is that percentage?

(0,15453) (5,3983) et Xbeyears «fler00¥

3003 valve 0|3 valve i 2
=y, (7 @_Lsa [ ;@‘5)‘? b= |or e
9h ] ﬁ‘i‘a(@o's BESS 4 B T=1 =y ‘t?‘:j

__\_.55—6»-%'_—3———- Qo'-[a(bl)za‘:'l):ogqq& __—‘ ’__

o
b. Write an explicit function for the value of the Ford Focus. 10,2 3 /o

L =154523 (- §972)%)

Syl vawe ) WoF

c. If the owner of the car plans on selling it in 2018, how much should she expect to get for it?
TN
wa e «30,0 S

§=15452 (-179) "5 533249 |
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An application of point-ratio form: finding the monthly rate of depreciation.

Together: The value, V, of a car can be modeled by the function V(t) = 13,000(0.82), where tis the number of
years since the car was purchased. To the nearest tenth of a percent, what is the monthly, rate of depréeciation?
A, 1.5% B. 1.6% C. 92% D. 18.0%

% we Gonet yust do b=1:33= [~ beamuse “\("’\at wes e “(”‘3 L
Hne J(\(\\ va =Y, b)* YL =,9
We “'\(\:DS ";33";% (‘ . ‘g(\oof\(j = (0,'3600) \53000 !9\(;@0 0031 \\Dr ggﬁi
YouTryle st oot vilieye = 13000(:83)’ U?- 10660 _Q@Q') . _)“‘ g9
The valué of @ truck can be modéled by the function V(t) = 16,000(0.76)", where ti t%e number of years since the car = o
was purchased. To the nearest tenth of a percent, what is the monthly rate of de,?r%gatnon? 'o o4
(© , 10000) £ onSa yoavie on equeion
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Unit 3 Practice

1) Simplify 53 ’72x5y7 023/343x"y

;;&\ 10 AN 393 x 0 4© (O X .qm"\"b “tP
wfoe § (0 2(Zeq-343 mm
) Solve
\5 @ i
= e~ (6%
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4) Sr-85is useﬁm bone scans. It has a half-li hours, Write thé exponential function for a 12 mg sample.

Find the amount remalnang after 72 _hours. Show work algebramal!y

- 0\(’3} /h“‘;lm—‘h“"e_ \'7 N\t
g t/e‘l."l = (‘/;\? 49 = - r?g_&ﬁ:ors

5 er ex onentla funct|on iven 2 18 25) and 5 6{) 75). Show your work algebraicall
) p g (2 ) ( )- y 9 Y. - 1295 s 40,6

-\[ 3

5 (3. m-{xo > e s bt A )
% m = HO -bc'. »(D@q

plant 4 feet ‘tall grows 3 percent each y&ar. How tall will thetfee'b ai iE end o? 12 years? Round your

answer/ to the undrfd‘t:iﬂi::e* b-‘\*f e 03 w 5 |~b m

“@ AR CUN 1 —
=3

y=aly y=H(.0) Y= (.63)

7) A BMX bike purchased in 1990 and valued at $6000 depreciates 7% each year. _ b
a) Write a next-now formula for the situation 9 pel-r=1-07=(93=%

Wrr = now*(133) and. Syal+= (96@

b) Write an explicit formula for th_'tuatlomc 0 (,i—bu il j
c) HOW,,EUCh will the BMX bike be worth :nl2c%%6 %= lo tﬁ O 00( %] [?W‘r’q

=
d) In what year will the BMX bike be worth $3000?

Cindy Y=3006 30007 (00006%)
Do S ¢ 9o manlciater

*=9%  (9q9.55
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