10 Academic Date:
Day 1: Linear vs. Quadratic Relations Unit 4: Quadratic Relations

... From linear To Quadatic....

Open: DESMOS Graphing (alculator

desmos

Task i: | et’s Review | inear Relationships
Bi“g Bob’s clog is out forawalk. | he equation to model its distance away from the house, dmetres, after ¢
secondsis: d =0.2t +5.

e [ nterthis cquation into in DE5M05

iV _m :
Ad how the scales like they are shown in the grid bel E/j'#- o
. just your screen to show the scales like they are shown in the grid below. . f
fjust y | Y & 2 @é;;\_o

i. ComPlcte the Distance column in the table below. To calculate the distances) you can:

> You can use the equation above and your ca]culator.

> You can use the TRACE feature on the online graPhing calculator.
Distane awey from howe

Time Distance [inite [ Ditferences
(sec) (m) [irst Differences

o 5~

o ? ' ?‘ -g :'L

r} -F=2

0 i D) n-9=2

B Wy M=z

40 |3 I'\

19-1%=
50 15~/ 3=%

2. GraPh the relation on the gricl.
3. a. [TJowfarfrom the house is the dog when he starts his walk? T his is the q—intcrccPt. 5 m

F]ease label this Point on the graph.

2 w) = IM
b. At what rate does the dog walk? T his is the sloPc. /IOSCL /‘7—5(.(_

Please indicate this on the graPh with a rate triang]e.

4. (alculate the first differences? Do you remember how?

5. | he first differences are all equa!. What does that tell you about the re!ationship between dand 7
L INEAL RELATIONSHIP
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Task 2 Quaclratic Relations Now, let’s kick it upa notchll m“’ﬁ:g

Bi“g Bob’s dog is now going to run, fetch afrisbee, and then run back. The equation to model ;\-’f

the distance, dmetres, the dog is away from Bi”y Bob after tseconds is: d = —0.025t% +1.5t. =
o [ nterthis cquation in the online grathng calculator.

6. Completc the Hcight column in the table below. To calculate the height, you can:

> You can use the equation above and your calculator.

» You can use the TRACT feature on the online graphing calculator.
) The dn"—v%‘afa . ccio 3 Qwey fram B.R
[ o 2N ! [ TR A
Time Heigh’c [inite [ Ditferences
(5) (m) f:irst Second
o [®) Differences Differences
~
1o 12. 5-2 nS-0 -ny 35 -125="5
o 204 29-12.5=3.9 73 -75--5
1215-20 = 2 5 -
50 22-5" “2.5'2_7 =9
20-N5--12 5
0 | 29 05-g0- Fairo-t19=5
so | 125h ———)115-(33)="5
7 0-12.9=125 <
60 (o) \_) \
efDS Q Y1 S O'{ .gt’b
7. Graplﬂ the relation on the grid\', Ch""q-i) 5_"’ e +,9 (:\"\,- Oy

b. What is the maximum distance between the dog and 51’“3 Bob? T his is the vertex.

r‘low faris the dog from Bl”ﬁ Bob when he starts running? This is the q—intcrcc,pt O

22.5w

c. Jhis shaPe is called a Earabola. Draw a vertical line tlﬁrough the vertex of the Parabola. Thisis

the axis of symmetry.

d. Woulc{ you say that this Parabola ‘oPcns uP’ or ‘oPcns down’? (DOV)M
e. Whenis the dog Om away from Bi”g Bob? T hese are the zeros! (aka: x—intercepts). _@_ OSCC 'QMJ 603&(

9. On the graph, label and calculate the Fo”owing:

~-intercept

" (0,9

b,
(30215)

vertex

10. Calcu!ate the first differences.

c. axis of symmetry d.

X=20

ZEros

(O\ O) an 01 (601 O)

i 1. ] he first differences are not equal. What does that tell you about the relationship between dand #

I+ s

Non

l-'ne.a(‘.

12. (alculate the second differences. You do this }33 calcu]ating the first differences of the first differences.
13. | he second differences are cqual. T his means that the relationship is Quadfc\"“ll <

14. [How does the equation of a| inear Re!?tion compare to the cquation of a Qpadratic Relation?
Linear - dlke cx?omvrl- of iy 4L
Quad - fle exporent of +is2
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R
g % y=x y=x
W §
:g [ OTRAIGHT AINE } [ CURUE(PAQ&%OLAD }
» /slope/y-intercept: Y= mx tb ) /standard: Ax*+ Bx +C =0 )
3 - =m(x-pl+ 2
] slope/point: Y (x-F)19 vertex: = alx-h) +k
6 standard:  Ax + BY+tc=0O
\ L J
4 R
N (. / G /
-8
X finite ditt. finite ditferences
X Y X Y
1** Diff. 1*Diff. | ,nd Diff.
A 3 B (SO v —%
R -2-(-3)=| 2 |F2):=y ?_j_ 3 3-S5k
g 2 17 s e ) s ed=2
é I T vy S P ,:0—: ’ )-(-D)=
& o |V Mo [ s 1= 2
k- ‘ ' 2-1=1 2 |2t-y %25, 5-3=2
2 | 2) gy 5 =9 —
3 3/
L first differences are pnvcquAal-
Fxrst dnq:erences are EQU& second digerences are EQUA'L-
3 if first differences are + = UP(/) if second differences are + = ¢ UJ
g if first differences are - = Down( K if second differences are - = DOWN /Y
£
I3
(s
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kcg Propcrtics

cxample

/y-intercept: (o,9)

<

slope: e - __1__—_-|
run |
y=-2X+3
finite ditf.
X Y
1* Diff.
j_ : 7-9<"2
: > 5-1="2
- 3 3-GC--2
2 [-3=-2
I T 0 W ey ey
2 -1
5 _3§ —3"("):"2-

9~intercept = ‘3

/y-intercept: (0,0) I
zeros (x-intercepts): (G, ©)
max‘@

vertex: (0, 0)
axis of symmetry: ¥X=9
\_ J

direction of opening: P

y=2x>—-4x—-6
finite differences
X Y
z L’ ]St Di'F'F. chl Di{:{:-
)
10- 2y~
2 19 o—!g | 0=
~1 O P 0--6 "6'(’\'0):#
o -b ?‘(‘6):-2. -1-(-6)=4
l -3 —P-(D=Y
6-(3)=2
: | -6 6-1=1Y
) O-(-0)<b

5~intercept = (O= '6) !

zeros <x~intercePt5> = ("2;0) and (319

("J"S)
({l—g)

vertex =

o)

direction of opening = )R}

X<l

axis of symmetry =
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q.
Examg/cs: A Os &N B C
y ' ' I y y
Verte ! 2
v “ \ / (P3N
7 e
-t e U P <
¥ i ) - )
: i
i N\ o
T AN
8 5] 4 2 [/ ] 2-\ 4 ) ] 8 5] ,)iI:I‘ 2 2E| 2 4 =) ) 8 5] -4 2 72*E| 2 4 =) )
W € .
Ferol e N
_ ~— () ol _
-5
I,
state & label (ilq) ‘ (-31 O) (O "'l)
]
tl‘we vertex
state & label (0\3) ( O ‘5:]) (O] - ))

the 3~i11te rce Pt

Q?? (‘o? ) O)

(-3,9

draw in the axis

OF symmetrg

state & label (a3 'O) on
the zeros /U E
state the
equation & Xz | Xz __7)

does the
Parabo]a open

up or down?

Do

LIP

Doww

is the vertex a

max or a min?

Mox

Min

MAxX

finite

differences

first differences are uncqual

SCCOﬂd di‘F‘FCrCHCCS are Cqual

and_N&9Gt /<

6/.705/1!'/‘/6 ornegative ?)

first differences are unequal

SCCOﬂd c{igerences are equa]
and POSITwWE

Goosnf'/vc or negative ?)

first differences are unequa!

SCCOﬂd di{:{:CrCﬂCCS are equal
and AJEGfTTl\)&'

(Pos/t/ve or negative 2)
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