MBF3C: Mathematics of Personal Finance Date:
Day 3: Quadratic Relation y = ax? Unit 4: Quadratics |
7z
The Quadratic Relation yzi&@ (BX sz
A parabola in standard position. A g lg E S (\ f\ 2
x y = % (x,y) L[
4 | =t b (-4.16)
3| (9= 9 (-39
2 = (2= 04 (-2,4)
-1 f(-l)lz" (-IJT)
0 |=(o)=o0 (0,9
1= (1)1 (1,1)
2 |=(2): Yy (2,4)
3 |=(3)-9 {‘3,‘3)
4 |=(%lb ()
INVESTIGATION 1
Graphing Yy = ax’, when ‘a@’ is positive

Complete each table of values.

axes above.Q.

Use a different colour to sketch a graph of each parabola on the

y :@(2 = 03k y = 1x? =019
x (x,y) x (x,y)
4 |05(W)- @ 4 (027 (0%
3 |03 4T -3 025(¢9%= 915
2 |05 =L 2 [05(): 1
a0 |05ent-05 1 025 ()= 025t
0 |05(0)-0 0 |025(a)= O
1 1050094 1 10.25(N% 025]
2 lo5@) -2 2 (925(2)% 1
3 |05(3)ys 3 |o2s(t 225
4 |05(NL g 4 1025(6)%: Y

When ‘a’ is positive and |a| <1, the parabola opens upe

When ‘a is positive and | a| >1, the parabola opens u?

y = 2x° y = 3x°
x (x,y) x (x,y)
4 |2z 4|34 43
3 (=13 3 |3DE 27
2 |28 2 3= 12
1 |a-n=2 ITNE A i
0 |2e)=0 0 [3lo)=0
1 2= 2 1 [y 3
2 2= € 2 | 3@ |12
3 |- 18 3 [3- &
4 |2(\)=% 4 [3=43

and is ver ibQ_lL-j Oom{grcs_rcd

and is \J?—f‘ﬂc@\b J'"fe'fChﬂi

This type of transformation is called a _\/€.r 4 ;OQI Comf (CSSI0N {/ § trekch
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INVESTIGATION 2
Graphing y = ax?, when ‘@’ is negative
Complete the table of values for parabola ¥ = — X
x y = —x? (x,y)
4 | =(0"= -k (-4le)
3 |- (%)*=-1 (-3,-9)
2 |-(2)= Y 2,74
A =)= (-l,-l’)
o |- (-0 (0,0)
1= =~ (1,-1)
2 |~ (2) =4 (2,74)
3 |-(%)"--1 (3,9)
4 | - ('L (y,-e)

2

Complete each table of values. Use a different colour to sketch a .graph of each paraboli% the
axes above. 0.3

Oy——lx

@y——-

(x,y) x (x,y) (x,y)

4 |z F a0l | -4 =020 | -4 Emis(al -y
3 -2 (af--3 3 |:02(-0)=18| | -3 ELTEN135
2 fx s | 2 [L0a) =08 | -2 [ istayh
1=k -0=""/3 1 L-0260:=-22 R S e
0 |=0 0O =0 0 |10

1 |=3 0= 1 e-020): -0 | 1 ol OYE-

2 [=4@%Y; 2 |-02(2y08 | 2 |e-1s@= -4
3 (=2 (3 3 |[--02(2):-18 3 k-ls(:-13s
4 |= ,f;m"- 2 4 R-o20 - -232 4 E-lSOP= -2y

(1) y=-2¢
x (x,y)
4 |La(:"3%
3 [-¢)e -7
-2 [2(-27*=-%
-1 -2(-!)1:"
0 |0
1 ta0)e-2
2 F()=-8
3 [a(xy=-3
4 |-2(q)="%2

When ‘a’ is negative and |a| <1, the parabola opens down and is CO'WIPKC.S‘J(d

When ‘a’ is negative and |a| >1, the parabola opens dOUD/\ and is Stretc hf’d

When ‘o’ is negative, this type of transformation is called a _{" e.\clec+1'oq n te w-axiy _/ o nl’la'f)
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Quadratic Y =aX? Practice

1. In each picture, the graph of y = x2 is shown as a dotted parabola (standard position).
The solid parabola is the graph of a quadratic relation of the form y = ax2.

For each solid parabolq, is the value of a :
- less than —1

- between —1 and O
- between O and 1
- greater than 12

Explain your answer.

a)

vasl

LW LAY
| ]|

Q s betfween Q18 Qreatts 0 and1 le ss then -
-L and -1%0 T grph is Ly amclo"l @ - _Fl;,;(sd
bl §raph b Stretched omp (es3¢d - sheekhed
COM{-’/!:.SMJ
ond Q[{ITFI-A
2. On the same axis graph the following functions: 6]y
G) y = 2x2 (p y = 3x2 \ » f@) /
2 |2D*=8 2 | XDk 12 \\Q) s T /
1 jaent-2 a3 3 \\ /‘I\ " ]r‘\ /I
o B \REe
1 2D 2 1| a(N% 3 \\ \\\\ ’ Ill //
2 |23 2 |32)%k VAN I T 1Y
\
I
How are the graphs the same? 5 2 {/
Op<¢a ul,O /LpQ{pr (qlg stvetched " + ! 1 3
How are the graphs different? 2
@ strefthed moe +han @ ( no”ow)

Does this function have a minimum or a maximum?

m:ﬂ

Stretched

If a > 1, the graph is vertically

(stretched / compressed)

havrowd

(narrower / wider)

and it looks
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¥

1A
10

3. On the same axis graph the following functions:

® y = V2 x2 =O."J'()€|L ('_‘?) y = V4 x220.25x |

B
F—

-
N
T —

\
\
-2 = 05( -2 )-L= 2 -2 0'27(‘2)1-. -—L \\

)

A |2 05(-D)%=05 -1 | 025(-0DF 0% \

0 =0 0 (&)

et
-]
—

1 |=09(1)-059 1 sy U\

e

o
\\
-9

2 =0502)=4 2 l

A7
7
v
B
~—
N~

How are the graphs the same?

O Pea ufp ,/farqba(q//Comf.Ora.md Vet x

N

How are the graphs different?

s wide than (1)

N

]
Does this function have a minimum or a maximum?2 M1

If 1> a >0, the graph is vertically COWIO/E-SS(O/ and it looks u‘de(—

(stretched / compressed) (narrower / wider)

4. On the same axis graph the following functions: Ty

N

P}

A

L 4

w y = -3x2 @ y =-Vax2 =-025x
2

2 =3~ -2 _ - -4 -2 — 2 4

S BV 1 |foas £ YNNI

—
A
S

o |0 0 |0

1 -3 1 = ~0.25 /

(<
—
—

2 |- 2 = -] /

—
"--..____'
@

)

How are the graphs the same?

Aoilm_dnum#_amka@#ﬁlpf_w/

—

How are the graphs different?

h\-
—
—
\-\
-
N
i
"

-
B
I

@ S stretched (Q comf.O/t‘.’_IJc-.?/

]
Does this function have a minimum or a maximum? Mun

S

If the value of ‘a’ is positive the parabola opens 7\

If the value of ‘a’ is negative then parabola opens J

This is called a fFF/CC"{' ;Or\ in the _Y_ - axis.
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