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PARABOLAS OF THE FORM 5:axz+bx+c
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PARAROLAS OF THE FORM  y=ax’+tbx+c

@ &j = xz-— Zx e 3
X concave

¥ 'Fa.cbm‘se (’L‘}' ,) (X*g)

* z’l'n*’BY'CQP“'S (solve -For lj:o)

a:_O wlan, 2w=—1| or =3

¥ oxis of Q&Mmc{"r\j
L=

_.-.~_j>+ ver tex (l/ ‘4>

* y- \‘n+ercaP+ g/l: _5

® y= z*-bx+9
¥ cowncave: va

% factorise: (x-2)(.=3)

¥ X-Intercepts (solve for 3=o)
rL=23

¥ axis of symmetny :
% b

* vertex /3/O>

* y- intercept
7
3
ol
ol
ok
el
&l
sl
Gt
Al
T R w5 & °F
ot
Dor~ain: ’K

| Ra.nsc.' ’K‘P




PAaRABOLAS OF THE FORM 3=ax=+ ————

Pa.‘ae' ‘k'O'

@ y= G- 5x - "

¥cConcave down

* foctorise (1‘0(“}:— “6>

* X-intercepts (solve for 5=—O>
x=—6 x=|

¥ axis of Symm etvy

; L= -5
) -

>l— ver tex ( IZ.ZY)

s
7_/

» Y- |'/\+e,rCn,P'f’ 336

|

| L

SR

> X

Domain ; lk

5h

K

Domain :

Ranﬂe'. [—OO/ C']

A4

Range : (-ao/ IZZS’B



fage |

Minimun & Maximum Values
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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)fx)=alx—r)(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.
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11 The curves below are parabolas with equations of the form y = ax2, where « is a constant.
For each curve. find the value of ¢ and hence determine its equation.
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6 Match each of these equations with one of the graphs below.
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7 Find the equation of the new parabola if the curve y = x> + 2 is translated:

a 6 units up
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b 2 units down
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10 The curves below are parabolas with equations of the form y = x> + ¢ or y = —x2 + c.
For each curve, find the value of ¢ and hence determine its equation.
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9 Find the equation of each curve in the form y = a(x — h)> + k, where ¢ = 1 or —1.
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10 Find the equation of each parabola in the form vy = a(x — h)? + k.
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10 Find the equation of each parabola in the form y = k(x — a)(x — bY.
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Find the equation of each parabola, using either the standard, vertex or intercept forms.
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The parabola shown has an equation of the form

o] - . .
v =ax~+ ¢. Form a pair of simultaneous equations
and hence find the equation of the parabola.
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13 What would be the equation of the new parabola if the
curve y =2 + 5 is reflected in the line y =4?

J = — X432




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 c first.]
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Transform the equation of the parabola from standard form to vertex form by
completing the square.

a) y=2x>—4x+5 b) y= —3x*—12x—7
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Find the equation of each parabola
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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.
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