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1) Quadratic

) Complete the square (Cb\omgmg yzax*+bxtc o Y= a(x-h) + K)

X+ bx + C

X+ b+ (£)- () + ¢
\;___\__“J

(c+ 2y = ()¢

Functions
“Number in Bt of x>
X oefficent of x* myst
be before you

Start comple,ﬁhg the Square-

Example 1 : Express the ollowing in the form of a (x-h)"+ K .

Steps

Example © % + 10% b=

(opy the x* ferm and bx term.
Add (&) . suofract (2)*
Copy the constant.

-
-

1)

First three tevme loecomes (x+ %)L

t

3)

Combine e conctants.

Example 2 : When coeficient of x> is NOT +1-

Steps

Example: -3x*+ 5% + T

Factorise the coefficient of x*.
Leave the tonstant alome.

-3x*+ 5% + T

Complefe e square \Cov is bracket-
Bvevytiing else outside tue bracket stays the same -

b:

2)

Copy the x* term and bx term .
Add (L&) . subtract ()"
Copy e constont

1]

3)

First three tevme loecomes (x+ %)L

[]]

Expand the outer bracket.

Combine +ne constants.

1]
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2) Graph Sketching
Key pieces of information to find before SKech\Mﬂ a 3mph

® Shape ————— look at coefficient of x* —> If positive = U  (Swiley face )
If negative = N\ (sad face A

@ x - infercept(s) —> When y= O
@ Y- intercepf —— When %= O
® Turning point coordinates —> From complefe the Square form: (h,K)

<MWWM/ mmimmm) % - toovdinate * — Y-tordinate
Add the two x-intercepts Sulbo x.-coordinate
optional 2 into equation.

® Line of symmetey = | 2 =

Forms of quadratic equation Whith pieces of information can be ootaimed directly
Yax t bx tc Vv Shape —>
eneral y=9x*- €% +13 vV y-intercept = C =
s ta(x-p)(x-9) v Shape —>
Factorised J (x v g
4= 2(x+3) (x-8) V X-irtertept = (p,q,) =
Complete y=2a(x-h)*+r v Shape —>
S;r:re y= -5 (x+ 1+ 15 v Turning point coordinates = (h,K) =
(maximum)
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Eg 1+ () Express 4x*-1bx +3 in the form of a(x-h) +K and state the coordinafes
of e Turniﬂﬁ Poin’r of the graph of £(x) = x> -lbx +3
(b) Hence, sketch the Sm?h ond state its maximum or minimum value.

(o)

- e e e e -

i @ x-intercepts =
E@ Y - infercept =

'@ max .
i ponf
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3) Wnderstanding the @uestion Y= a(xh) 1K
When the guestion asks for...

e Maximum or minimum value —> of the furning point =

. T\W\if\g point coordinatet — write os .

') Whether curve lies completely obove / below x-oxis /a particular value

© Complete tne square .
@ Sta¥e conditions and condude :

Simce tne wefficent of x* = which s , and Ahe value

of the curve s , then the curve lies covnple’te.!j the x-axis .

ES-. Exp\am wv\3 e valwe, of $=2x1+37c~2 will never be less than -4.

Unap | % X Guideline

‘Maximum / Minimum value or Coordinate
—

* Whether the curve fies completely above or below X-oxis / curve s always posifive or regative
—

* Number of voofs / intersections
RN
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5) Application Questions S
4_

Sketch the curve (ift not given) R
Yo help visualise the problem -

0

Eq - N2013 /P /@i o
K bal s thrown verfically upwardﬁ. Tfs height, h m , above the 3mund ot time t seconds after

being thrown is given ly the formula hh=1.5+5t -5t*
(&) State the height albowve the 3mw\d from which the, ball is hrown .

(o) Express h in toe form of a+ b(t+ )" where a, b and ¢ are wnstants fo be defermined:

(6) Henee, state the maximum l/wigh’r atfained by the ball and the, fime at which this occurs.

extended -
(4) Find the height of the ball 0.% seconds after it has been tarown, stating whether 1 is
W\O\Iil\ﬂ \prardi ov downwards . t),\

5 st
extended:
(&) Find the duration for which the ball is at least 2-5m above the 3m\md.

h
IS
st
(o}
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