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PAaRAROLAS of the form Y= ax?tbx+c

@Sh{f-h'ma U /Down Y-axis ¢)

For Y = ax*+c,

Y4

a)y y-= x* + 2,

N\

+the value

6f ¢ detrermines the U—\‘nbﬂpf.

fj:

2.
2-x

b/

Domara:

Qan%ﬁ .

Fu.nch‘on o Qeia'h‘or\?

b) Y = %3; 2

S Ranae:A

&) Y=

Domaria

Fu.nc_ ton or relad

= A
J A

. ?
10N

-2

Domain:

Rgn%e :

‘F-u,n ction ov relation !

DOYY\al'(\ '

Ranﬂe :

Fw’\Ch‘on ov relo.h'on?




7

»

Basics PARAROLAS OF THE FORM 3=ax‘+boc+c
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@ Shu‘er\q alor\g the x-axis
£ ks

y= (x+R) = shiftto LEFT

a constant,

Y= (-1 = shift fo RIGHT
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PARABOLAS OF THE FORM  y=ax*+bx+c

Pa.ﬁe 8

Graphing more complex parabalas

Examples: Sketch:

To araph more complex .Fc'nkébo\as, (D Y= z*- b

follow ~these ateps:
{. Determine f the curve s
concave up or down.

2. Factorise the equation of
the curve. (lf Possible}

3. Find any x- l'n{’ercgp'fs, b(j
solvm@ y=0.
4. Find the oxis of Symmetny.

*‘35 \'r\sr:ech'on i ho.lfwa,g
between fhe x-valyes obtaned
in (3

—b

*33 formula: z-= 7Y

5. Find +he coordinates of the
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S:jmm cA—rH) .
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2 =0,
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Nno )c—n'r\fe(cep-l*s,cmd you
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S mmci'ra vertex and
y- intercept 4o draw the
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PARAROLAS OF THE FORM  y=ax’+tbx+c

_ 2
@ y: x'-2x-3 @ y= z*-6x+1
X ctoncave * caveave:
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PARABOLAS OF THE FORM y=ax’+bx+c '

@ Y= 6-5x —-x" @ Y = 9- x*
¥concave

* factorise

* X -intercopts (solve for 5=O)

¥ axis of S\ijme‘hv
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¥ vertex

» 'j -int e,rc.a,P‘"
Y
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Y,

Domain : Domain :
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Minimun & Maximum Values

of Farabolas

> Minimum valves * _
If +he ceefficient of x* is
Pos(ﬁ'\/e, +he Sraph 'S

concave u.,Pwar‘a(s , and ('t

’f\as a minimumn valuve.

This minimum value (s the
Yy-coordinate of +he vertex,
P Maximum values

If the coefficient of ¥ 1s
negative, the grapl« r's

concave cownwards, and '+

has a moaximum value .

This maximuom value (s +the

Ld—coqrd\'r\a+e, of the vertex.
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(02>

Minimum valve 1s

@ » (3%

Y $

Mmaximum value 1's




QUADRATIC FUNCTIONS (Parabolas)

Quadratic functions are of the form: f(x) = ax* + bx + ¢ where a, b, ¢ are constants; this
is called the “general form” of a quadratic function. These curves are called “parabolas”.
If a> 0, the parabola is concave up; if @ <0, the parabola is concave down.

In fact, the general form of a parabola (i.e. f(x) = ax* + bx + ¢, as noted above) can be
rearranged as two possible other forms:

1) f(x) = a(x—h)* +k this form is called the “vertex form” as (%, k) are the
coordinates of the vertex of the parabola.
2)f(x)=alx—ry)(x—r,) this form is called the “intercept form” as (r,,0) and

(r,,0) are the coordinates of the x-intercepts of the parabola.
When asked to find the equation of a parabola from a graph, we use one of these 3
forms, depending on the information provided by the graph.

10 . A p Four parabolas y =x%, y = —x*, y=2x? and y = 212

have been drawn on the same number plane. State the
graph whose equation is:
i y=uxt b
¢ y=2» d

~
—X-

__2\-2

Il

.\ '
.\‘

=Y

D €

11 The curves below are parabolas with equations of the form y = ax2, where a is a constant.
For each curve. find the value of @ and hence determine its equation.
a y b V4 C VA

(3. 18) (4. 8)
(=2.20)

=Y




6 Match each of these equations with one of the graphs below.

e y=x2+43 s y=x"-3 ¢ y=3-x
a y A b VA ¢ Y4
0 X
0 X

7 Find the equation of the new parabola if the curve y = x* + 2 is translated:
5 units down

a 6 units up

b 2 units down

C

10 The curves below are parabolas with equations of the form v = x> + ¢ or y = —x2 + c.
For each curve, find the value of ¢ and hence determine its equation.

a YA

(2.9)

=Y

b

VA

.

NP

C

A

\/

9 Find the equation of each curve in the form y = a(x — h)* + k, where « = 1 or —1.

Y

(4.7)
0

=Y

b

VA

\f}/

=Y

C

yq

—Y




10 Find the equation of each parabola in the form y = a(x — h)* + k.
c

a K‘A
24J
(3.6

0

o)

b

VA

Y

N/

(-1,-10)

10 Find the equation of each parabola in the form y = k(x — a)(x — b).
c

a \A\\'

14\

0|27 x

Find the equation of each parabola, using either the standard, vertex or intercept forms.

d VA

b

¢

VA

—3\9/ 1 x

VA

(=3 33

-9, 23)/\\

\

Y

f

(4.9)
N,
0 X
//
VA
(8, 10)

~2\U6 x

\“.\'

\

—_—

o0

Y

N\
(6,—11)

-

.5)



A

-7,-12)

The parabola shown has an equation of the form
v=ax? + ¢. Form a pair of simultaneous equations
and hence find the equation of the parabola.

2.7)

-y

0

13 What would be the equation of the new parabola if the 4 y=4"

curve y = 12 + 5 is reflected in the line y = 47




11 Find the equation of the parabola that passes through the points (0, 4). (1. 5) and (=3, 25).
[Hint: Start y = ax? + bx + ¢ and find ¢ first.]

Transform the equation of the parabola from standard form to vertex form by
completing the square.
a) y=2x*—4x+5 B) = —3u®—12x—7



Find the equation of each parabola

y £ 3
(-3, 18)

15

b (1, 16)

(4, 35)

j\'{l,—n '




¥oa ¥
(-1, 10 515
(1,2) " \'/ / x
) x (-1, -3)
- 1 3 y A
X
(2! ’?‘]
' 1
1 ¥

11 A member of an indoor cricket team, playing a match in a gymnasium, hits a ball that follows a
path given by v = —0.1x* + 2x + 1, where v is the height above ground, in metres, and x is the
horizontal distance travelled by the ball.

The ceiling of the gymnasium is 10.6 metres high. Will this ball hit the roof? Explain.




