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@ The Parghoa of Best

e "ﬁl ;
pem: Desmos APP QD
desmos

We will be examining things in real life that are Parabolic in slﬁaPe. Ohne tlﬁing would be your teeth!

Dentists describe the arrangement of human teeth as a Parabolic dental arcade.
i. | ake a sheetof paper, and bite down on it at the corner. Pe careful not to get a paper cutl!
2. Cut out the ‘Parabo]ic Sl'laPC) that your teeth formed.

3. Trace your ‘tecth Parabola’ on the gric‘l Providecl. ln between 3our1cront two teeth <5our incisors) should
be where the vertexis. | he y-axis will be the axis of symmetry. Make the direction of opening o{:gour

‘teeth Parabola’ up.

o
N

Fagc 1 of 7


http://www.google.ca/imgres?q=laptop+clip+art&hl=en&biw=1107&bih=617&gbv=2&tbm=isch&tbnid=NCV1SFw5DngSLM:&imgrefurl=http://www.computerclipart.com/computer_clipart_images/laptop_computer_coloring_page_0521-1004-3015-4009.html&docid=8PRvVSxIIGKSiM&w=300&h=270&ei=yjpDTorsDpDegQfRx-HGCQ&zoom=1

10 Academic Date:
Day 2: The Parabola of Best Fit Unit 4: Quadratic Relations

4. Locate 7 coordinates on your ‘teeth Parabola’. One should of course be (O, O). ]nclude b} Poin’cs on the
left of the axis of symmetry and 3 Points on the rig}wt. State the coordinates of each of these Poin’cs in the
table Provicled.

Quadratic chrcssion the process of modeling the relationship between the indepcndent xvariable and the
ACPendentﬂ variable using a qua&ratic relation. | his process Produces an equation that relates the value of x

to tl’?C value olcﬂ‘

o USing DESMQOS, click 5 , then [ e . F nter all of the x-coordinates in the x column and all of the

ﬂ~coordinates in tl—xeﬂcolumn.

o Desmos will FLOT the Points for you. Does the scatter~P|ot look like the one above?

° Cllcl(Aclcl Jtem " , then Fix) expression Tgpe yi, desmos will write it as Y1, you can find~ }35 clic!(ing

>

vi~alx, —h)"+k

l(egPac! then ik click ~T3P€ the rest of the equation and should it like this
Desmos attemPts to draw the best Parabo]a (i.e. Farabola of Best I:it) through your Points.

5. State the equation omc\gour dental Parabola in vertex form y=a(x— h)z + k. You will need to substitute
the a, h, and k values into the equation.

Y= 0.2 Jo)ﬁ ON

6. The “Corre!ation coefficient” indicates how closelg your data resembles a true Parabola. A correlation

coefficient of 1.0 represents a Pchect Para})ola‘ What is your correlation coefficient? (Jt's your RZ value)

0.999

7. r‘low well do you think your teeth rescmblc a Parabola? Explain.

Fagc 2 of 7



Date:
Unit 4: Quadratic Relations

10 Academic
Day 2: The Parabola of Best Fit

Qil Spill
]t is a calm dag out at sea and the Oll Tan‘(er Gigantica has struck an icebergl Oll
is leaking out of the sl'n'P at an extremely fast rate. | he oilis spreading outwards

from the shiP inan aPProximatclg circular manner such that the radius of the oil sPi“

15 increasing bg 2 meters every second.

Jask 1 RCIHHOV‘SHP between RADIUS and ARE A Time di Areaof | Fnite differences
i Complctc the table below, showing the dimensions E_lapsccl Radius 5P'"
of the sPiH forthe first 5 seconds after it haPPcncd. (s) (m) (m?) 1ot ond

Roun& your values to 2 decimal Places. Reca” that

the formula for the area of a circle is A= 7zr?. (se

o}

Diff.

Diff.

3 j4-for 1.

12.5¢

12:5% A5 12

2. reate a scatter plot relating the radius (on the x
P g the radius

axis) of the oil sPi” to area (on tl‘zeﬂaxis). Thisis

27 43
&- %0
8§29

your graphical model.

519
552

3. Explain TH REE ways that you can tell that the %

re]ationship between the radius and the area is

quadratic. ) :QOD “]6 QE:]
> Al‘/\C <) -F bts_,"‘ Ft. )C 'S ' 113- OL) g
. QA Ccurve 5 10 3l L)L

is+ C’-"F‘Fe.rence_s arc uneqU«Cﬂ

>
ne
) differences are UQ]
e |n DE_SMOS, delete the Previous table and

equation. [~ nter the radius into the x column and

area into the Yy column. Confirm that your scatter

Plot matches the scatter P|o’c in DE_SMOS

4. Determine the equation:
What is the equation of the Parabola’? This is the
alzcbraic model. What do you notice?

[et<A” represent Area (mz)

[ete represent radius (m)

3:3.11'\)(1' > A-3lyr®
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Task 2: Kc]ationsl'ﬁ between T]ME E_LAFﬁED and KAD] 5

5. What do you think the re|ationship would be between the time elaPsed and the radius? ExPlain.
J+  ltacer b/c He fiost ditfrorw) ae equal for "vadius" cdurm -

o |nthe clesmos; enter the time elapsecl into the x column and the radius into tl'\eﬂ column. FLOT the data.

Does this confirm your answer above?

yes.
6. Whatis the algcl)raic model of the re]ationslﬁip between the time elapseé and the radius?

Let represent time (seconds)
Let« represent radius (meter)

=2 =2t
y x = r=2

T ask 3. Kclationshie between TIME._ E| APSE D and ARE A

7. Using DE\(DMO\(D; create another table =+ o s type the time claPscd values under the x column and
area under the Yy column. You need to type this function yi~a(x; — h)z + k to graph your table of values.
Notc: You may need to change the subscript oFy and x depending on the subscript of the variables in your

table o1C values.

8. Whatis the algcbraic model (i.e. the equation) relating the time elapsed to area?

9. r‘]ow does the algebraic model for time//area compare to radius/area? Can you exPIain wl‘xﬁ there is such a

difference?

10. W}‘sat would the area of the oil sPi” be after one minute? Show your work.

i 1. ]f the radius increased }33 dm every second instead, how would your algebraic model change?
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Parabolas of Best Fit Homework

Task i: Ron’s Kun

Thc coach of a basketball team had his Plagers Practisc the Fo”owing warm-up activity: Run towards the wall;

touch it; then run back. T o analgse their run, he Placed a motion detector to record their efforts. The coach

triggers the detectoronas a Plager passcs it. T he Fo”owing table is collected for Ron’s run.

i. ComPlctc the table of values. ]5 this rclatlonshlp linear or ciuaclratlc’? How do you know?

T4S qmdratic, because |3t d: f£. are uneqqol and 2" A ff. ore equL
. Create a scatter Plot of this data.

______ dwmmet’m):

3. Does this Parabola openup or down? Point

|Istance I[II‘JI c C/IH[CFCFICCS
Timc DFt ‘
Elapsed [ "
(s) Dc;‘;)cmr *Diff. | oy
- - 0-%
S R o
i 2 - 3-5.- 2
‘ 5-1=3
.5 i5 ol )-3=-
2 16 d I-1 ==2
I‘)-" 'b:— ' ”
2.5 15 e 23(-1)=-2,
3 P2 - uré ~5-(-2)<-2
3.5 7 222 ] 3. (-5)=2
0“7‘ =“7— ( )
4 o
Value Relation to Word Problem

f‘]ow do the finite differences tell you?

y-intercept O

'”w. d-’a#-onnc.'lo '”1( Moh'ad

detector.

-+ o[xns dovon. becouse.
D-“d 4 oce he()ocl'nre_ zeros

When ’ﬂt fun ch.ams

4. Complete the 1Col|owing table. vertex

| abeleach item on the graph. axis of

symmetry X=L

when the run ends

+umn fqﬂ‘ et ulmt 1l

‘3'{‘\1(]01 ‘h‘!n& logck .

@nin | 15

the distonce o 1he wall.
\6Em from the dedector.
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Task 2: A Cagcq Frob]cm

O]c! McDonald had a farm, ElE]O And on that farm he had some chickens, E]EIO [Heis going to cage
up his chicken area, but he onlg has 120 metres of Fencing. The chicken arcais to be as 1arge as Possiblc and it

must be comPIetelg surrouncled by the Fcncing.

. Complete the table. Remember: Tlﬂe

Perimetcr must alwags add up to 120!

. GraPlﬁ the data on the next page.
Draw in the Parabola of best fit.

. What is the maximum area?

900

. Wl—wat do the Iengtl‘n and width need to

be to obtain that maximum area?

390x 2O
. (Use the DE_5MOS to determine

the algcbraic model of the relationship
between the Ieng‘ch and area.

Y== (x-30) +300

o Then the width
lcngt]w of Diagram of the :hcr s And it:'c o
Onf: side (ot C{rTV\;n fo (make sure it all (lengthxwidth)
| is... scale adds to 1201) (units are m”)
(m metres) (in metrcs)
] - i 66__ 59%x5- 2154
55
45 Iy 15%45= 615 2
i5 IS 5 =
5 "
39
oo |sos| 35 |15k-8
Uyl 35%25 = 315
35 ¥ 5| 5 *2723 tom
25
il 2 45\5 = 635w
WSC_ws| 1S "
55 - 555 = W5

____________

L WY ) A g
R Al T e o e e—

e . (U S0y

N . N S

______________

Fength frctres) |
} 1 .

Ll

50 55

1 Old McDonald's Chicken Area
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Task3: Tickets, Anyone?

The Promotions manager of anewbandis c]ecicling how much to chargc for concert tickets. She has

calculated that if the tickets are $%0 each, then 200 People will come to the concert. For every $1 increase in
the Price) 10 less Peop]e will come. Create a table to calculate how much should be chargec{ to MAX]MIZE

the revenue from the ticket sales.

i. W}ﬂat is the maximum amount of money

that can be eamed?

$6250

2. What should theﬂ sell the tickets for to

earn that maximum area?

$29

3. USC tl’]é Dcsmos to clctermine thc
a]gebraic model of the relationship
between the ticket Price and total

money.

Y =~19(x-25) 4 6250

Ticket Price (8) | Number of People F::f?r”\tt"?@
23 210 23x2710. 6210
Yy 260 24x 260 6240
295 250 25x 250 = 6250
26 240 X 2Y9= 6240
LT 230 23#x2%0 = 210
28 220 28%x 020 = 6160
29 210 29x210= 6090
30 200 30 X 200 = $6000
31 190 %1x 190 =5890
34 [§0 Lx (0= STgo

Tickets, Anyone?




