MBF3C: Mathematics of Personal Finance
Day 1: Modeling Quadratic Relations
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Unit 4: Quadratics |

ACTIVITY

Modelling Quadratic Relations

Plot the points and draw the graph for each of the relations below.

X Yy X Y
A 4 -3 L -1 -3
B 5 0 L 0 -4
C 6 3 M 1 -3
D7 6 N 2 0
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LINEAR VS QUADRATIC
The graph of a Linear Equation U =X +tb is a b+fo‘ :ﬂh-f lmc‘

The graph of a Quadratic Equation

Ist & 2d DIFFERENCES

15t differences: for evenly spaced _X values, find the difference between consecutive S valves

2nd differences: determine the difference between consecutive
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DEFINITIONS

Parabola: Symmetrical " sharocd wrve that Opens Uilb/cfouon;

Vertex: (OowWest+ or he:‘ghu-l- Pa‘n+ on !erqbolq

Minimum: _lowest polat on g E2.a bola +hot opens Y 1%
Maximum: ['731'7")7' {Oﬂ‘n-f- On a Iﬁ‘?(obo!Q 1 hat O|0€'ﬂ_! down (l

LINEAR OR QUADRATIC? HOW TO TELL N

If the graph is a parabola = Qqu{q{ i &
If 1+ differences are constant > _line @

If 2nd differences are constant—> qUQdfa“bf(.

':ne\g/- d = 2)(4' I
Ct\_)adra'l'ff. Y= ,Qx?'.tl

If the degree of the polynomial is 1 (has x term only) =

If the degree of the polynomial is 2 (has x2 term) >

ACTIVITY
For each example, evaluate or estimate for x = 2 and identify whether it is linear or quadratic.
¥ y——'?_
a) y=-3(x+ 1)2+1 <) . d) of = Jcl’
==3(24 D7+ | i Rl )
=-3(3)"+ | J Y=3 ;
==2F4l =-2+4, x .
b) 2X—Y+7:O o o R "Vl 1 2 35 4 4 3 2 71\/1134
APPLICATION PROBLEM Ty
A football was thrown in the air. Its path can be modelled by the =
relation h = —5t2 + 20t + 1.5 where h is the height of the -
football in metres and t is the time in seconds. B /\
a) Complete the table of values and graph the relation. ; ./ \';
' h W
0 15 = 5(0)420() + 1.5 <15 12 / \\
1 b5 =~5(D*+20(1)+41.7 =~5+204 15 10 [
2 207 |=-5 (2+20(Dt L. T--20 4 YO41.T 8 |
3 | (bS  |<-5(N%420(3) 1.5 < (T +60+41.5 ¢
4 5 |=-5(g)4200) 415 -804 804!-T 2
5 = -5(5)'420(5)4 5= "5 4100417 ) O
< "BS + 1—
b) Use your graph to estimate how long the ball was in the air. T 7.7 7 ] )
about Y. 1sec. v \

¢) Use your graph to estimate the coordinates of the vertex of the relation. Explain the meaning of
the coordinates of the vertex in this context. V(Q_I.’U'?) Whn e ball 3 inlle 1[:’, -95“, 4y

d) Explain the meaning of the data in the first row of the table. Mmax helpht W 213w )

Jie 4ive spet for Al Susotin 4 4l ball Frovelled 1a tle &'/,
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1. Graph each relation. Use the graph to determine if the relation is lin

a)

b)

d)

Modelling Quadratic Relations Practice

X 2 1st Differences
-5 25" Q-25--1C . 2nd Differences HE R .
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X Y 1st Differences 180 l
0 ]'Y 2= 2nd Differences 160 /
1 2J == Y 140 A
2 9) 1-2<3 / 6 120 ~/
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2. In question 1, complete the first and second differences to check if your diagram is correct. ]
Are these expressions linear or non-linear.

3. Which of these relations are quadratic? How do you know?

| "
a)y = @+ 4 Cubic b) y=2@+5x-6 Q
o y=3x+1 L d)y=6+)@ Q

e)y=9+7 L f oy =4l 4 )

4. Estimate the vertex value for each relation, and state if it is a maximum or a minimum.

a) VA v\, 269) b) X |
500 - Ak ) 200 11\ /
™~
400 S N
/ [\ \
300 / - ks [ 2 2 591101,1/12;
/.
200144 s o W4
100 ; N g
/ ..... 4 T~
e st Y
2 4 10.:.1 14...16...18 X
Y \,(1\)"5{0)
iy

5. A box of food supplies is parachuted from a cargo plane over a remote village in Africa. The
height, h, of the box, in metres, t seconds after being dropped from the plane is given by the

relation:
h =—0.5t* +1000 Ty
a) Complete the table of values. con o
Time Height o, Te
(s) (m) . I
0 - 0s(oY}+\0o> 2oa -
= looom N
10 :-0.7(19) " t\0w2 ::; L
= Q50 N
0 =-05(20) t100° wed M
= %00 390 \
20 =0 (3041000 200 | b
= 960 LR Al \\‘
40 = -05(y0) 4108 P X
* Vo (.9 \o 22 o) 3

b) Graph the relation.

¢) Is the relation quadratic? Explain.

Quadro tic '9/5 e she Pe 1S Qourve .
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6. A daycare owner wants to use 160 m of fencing to build a small rectangular playground. She
wants the playground to have the greatest possible area.

a) Complete the table of values.

Length | Width | Perimeter Area
(m) (m) (m) (m?)
70 10 160 ZJoo
o | 20 |go 12 0o
50 | 30 lgo [500
( Lo | 40 l6o looo |
20 | 50 oo /5o
2o | 60 lbo | 1200
o | 70 |60 705

T area
1500

—

1400

1300

1200

1100

1000

900

800

700

600

500

400

2

300

200

100

0

length

0o

10

20 30

40

50

60

b) In the fourth column of the table, calculate the area for each pair of dimensions.

c) Draw a graph to compare the length and the area.

70

80

d) Use the graph to determine the dimensions of the playground with the greatest possible area.

I+4d be

2 squovrc  with tre bnensions

L: 4O and wigo

7. A golf warehouse sold 200 sleeves of golf balls for $3 each. A survey suggests that for every $1
increase in price, sales will drop by 40 sleeves.

a) Complete the table of values.

Price Number Revenue
($) Sold ($)
3 200 600
4 6o 640
5 1Ro boo
6 Lo Lgo
7 Lo 280

\"b) Draw a graph to compare price and revenue.

c) Which price will result in a maximum revenue?

%4

d) What is the maximum revenue?

Max rey (s BEYO

Price ‘*

T Revenue $’
\/( k\;
Wi (4 é’tl")
boa A "’ ~ )
1 \\‘
590 / \
) \
J A
>0 \
q / A )
\
300 } \
9090 / ‘\
- ‘Lr \h
oo
I r 3 4 5 6 7
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