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Properties of Quadratics

Learning Goals
- review of quadratics from grade 10
- three forms of the function
- graphing quadratic functions
- table of values - how do you know it's quadratic?

Quadratic function - has a degree of 2 ”

the highest exponent of x is 2
Graph
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Equation

- standard form: (x);'axz +bx+c
olire chon of opens A\ _/‘ML
T rette con I =Y
V. Strefch

e Ss10N
- factore\(i/fo%c:) Mpf(x) = a(x — SXx — I)

\

Z e roS

- vertex form: flx)= a(x - d)z +c

Three Forms_of a Quadratic Function

Given the three different forms of a parabola below, indicate the name of the form, then indicate
only the information that is easily available by visual inspection.

f(x)==2(x-3) +8 f(x)==2(x=5fx~-1) f(x)=-2x"+12x-10
poneral—ly=afx-d) 4|y = a(x-s)x-1)|y = ax"+bxr ¢
romiame | e e X | poctored | standard
Vertex (BJ 9 > '

Direction of

Opeing oo W, Lo W, do wn

- intercept
>t —I0

Zeroes (510) (‘)O)

Range
| Yy=s

J
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Moving from one form to another
> vertex
expand and
simplify
complete factored
the square /
expand and
factor L
simplify
standard ¥ .
Table of values I]:
- second differences are constant (not equal to zero)
- if second differences are + , parabola opens UP (a > 0)
- If second differences are -, parabola opens DOWN (a < 0)
X1y ﬁﬁ o x |y /s+
1 12 /S 2 1 -2 Z*VCI
2 |7 - 3 2 | 8 A% 20
3 |5 — 3 3 | 2 “/0 L0
s | s 672 3 10 =
0-d o 29
5 10 S -2
%uadrmﬁc nesHher
X L e X Yy
e o Y
iy e
2 a4 2 | 18 32
S 24
31— 3 | 8 -3
S -2
4 6 — 4 | 4 1Y
5 1 b 5 2 é
((near nei7her
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Graphing Quadratic Functions

Graphing in Vertex Form f(x)= —Z(x— 3)2 +8

1) Plot the Vertex 3 8

2) Determine the y intercept:

qy- —2 (0< 3)11“ ot

=-2(0(9) +&
= /8 + 5
= —/O

The y intercept is

(0,-10)

3) Determine a third point using the Axis of Symmetry.

(e, -lo)

Graphing in Factored Form f(x) = *2(}6 - 5)(x - 1)

1) Plot the zeroes 5 /

2) Determine the Axis of Symmetry

A.O.S. is halfway between the two zeroes

x==2r _ 3 .

2 -10

3) Determine the vertex

X 3)- ~2(315)(3 1)

=-20-2)(%)

= X
(3,.8)

Find

a. ZCros

62

oo op

On the Boards...
Given f(x)=-3x>+3x+6

Zeros

direction of opening
vertex

axis of symmetry
domain and range

—3()8* X/Z))
- 3 (XTRZ) //\

X:Z X:_/

b. direction of opening
a=-3
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C. vertex
2 0105 ‘Q;/’

I5) 2
f(x) = ‘3(§‘2)(%+(}
= 3(2)(2)

(_]L

d. axis of symmetry
X =5 (jfrom abov@)
e. domain D :[X 5/2}
" eefyer |yey

Seatwork

pg 145 # 1-4, 6a, 7, 9a, 11, 12, 13
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CHECK Your understanding

1. Determine whether each funcrion is linear or quadraric. Give a reason for
VOUT answer.

2) b) ) d)
x ¥ X ¥ X ¥ X ¥

-2 15 -2 1 -2 4 -2 7

-1 11 =1 3 -1 8 -1 4

] 7 W] & ] 12 o] 3

1 3 10 1 16 1 4

2| -1 2 15 2 |20 2 7

2. State whether each parabola opens up or down.
a) flx) = 37 o flx)=—(x+357 -1

b) f(x) = —2(x — 3)(x+ 1) L) _gxz e

3. Given fla) = —3{x — 2)(x + 6}, smre 4 Y
a)  the zeros L
b} the direction of upening o
¢} the equation of the axis of symmerry REPESYEY " R

4, (Given the parabola ar the right, stare
a)  the verrex L
b} the equation of the axis of symmerry
¢} the domain and range

5. Graph each [unction. State the direction ol opening, the veriex, and the

equation of the axis of symmetry.

AY 5
i a flx) =" 3 o flx) =2(x  4){x 1+ 2)
. 1, )
b) Ax) = (x 13" 4 d) flx) = PR
6. Fupress each quadraric funciion in srandard form. Stae the wintercep of
each.
al f(x) = —3(x— 1Y +6 b) flx) =d(x—3)(x+7)
X
LR R 7. Examine the parabola at the lefe.
O o Srare the direction of vpening,
b) Name the coordinates of the verrex.
4 ¢} List the values of the sinterceprs.
—6] d)  State the domain and range of the lunction.
— g e} Ifyou caleulared the secand differences, whar would their sign he? How
- do you know?
f)  Determine the algebraic model for this quadratic funcrion,
8. Examine the parabola ar the lefr.
a)  Srare the direction of opening.
b) Tind rhe coordinates of the verrex.
¢ Whar is the equation of the axis of symmerry?
d} State the domain and range of the function.
€] ]{"yuu caleulared the second differences, whar would their sign he?
. Explain.
131 é, ! é 9. Fach pair of poines (x, ¥) are the same distance from the verrex of their
i pataboli. Determine the equation of the axis of symmerry of each parabola.
al (—2,2),(2,2) d) (—57).(L7)
by (9,1}, (~51) e (6 1) (3 1)
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11. The height of a rocket above the ground is modelled by the quadratic
B function ) = 4 + 32¢, where b(¢) is the height in metres

¢ seconds alter the rocker was launched.

a)  Graph the quadraric funcrion.

b) How long will the rocker be in the air? How do vou know?

¢} How high will the rocker be afrer 3 s?

d) What is the maximum heighr tha the rocker will reach?

12. A quadraric funerion has these characreristics:

* x = 1isthe equation of the axis of symmerry.
* x = 3 is the a-inrercepr.
oy = 32 iz 1he maximum value.
Determine the wintercept of this parabala.

13. Describe two ways in which the funcrions f{x) = 2" — dxand
a gx) = (x 1)* + 2 are alike, and two ways in which they are different.

Lesson 3.1, pp. 145-147
W
S,

1. a) linear, first differences are constant
b) quadratic, second differences are constant @/‘S
c) linear, first differences are constant
d) quadratic, second differences are constant

2. a) opensup b) opensdown ¢) opensdown d) opensup

3. a) zerosx=2o0r —6 b) opens down c)x = —2

4. a) vertex (—2,3) b)x = —2
¢) domain = {x € R}, range = {y E R |y = 3}

X—u

6. a) f(x) = —3x" + 6x+ 3,(0,3)

b) f(x) = 4x”* + 16x — 84, (0, —84)
7. a) opens down

b) vertex (—1, 8)

) (=3,0),(1,0)

d) domain = {x € R}, range = {y €E R|y = 8}

€) negative; parabola opens down

f) f(x) = —2(x+ 1)* + 8orf(x) = —2(x+3)(x— 1)
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9. a)x=0 c)x=12 e x=—1.5
5
b) x = — d) x= -2 = ——
) x 7 ) x f) x "
11. a) 80:\},
4 h(t)= —4t2 +32t
60
40+
20
1 4
ol 1313 1¢glg”
v

b) 8 s; height starts at 0 m and is 0 m again after 8 s.
c) h(3) =60m
d) 64 m
12. y=30
13. Similarities: both are quadratic; both have axis of symmetry x = 1.
Differences: f(x) opens up, g(x) opens down; f{(x) has vertex
(1, —2), g(x) has vertex (1, 2)
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