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AM Quadratic
Functions

) Complete the square (Chomgmg yzax*+bx t¢ 10 3:a(x—h))‘+\<)

) N N “Number in Hont of x>

2T+ + (3) - (%) +¢ % oefficient of x* must
" be positive L before you
Stavt comple,ﬁng +he Square.

X+ bx + C

(v 2y - ()

Exawmple 1 : Express the following in the form of a (x-h) + K.

Steps Example : x” + 10% b= 10

D | Copy the x* term and bx term. = x*+10x + ('l—o)l_<‘l_°>l
Add (&), subfract (&)*
Copy e constant

1| First three terms becomes (x+2) | = (x+42 )l - (‘?")‘
—
3)| Combine e conctants. = (%+5)* - 25
Example 2 : When coeficient of x> is NOT +1-
Steps Example* -3%*+ 5% + T
D Factorise the wefficent of x*. 3x%+ 5% + F — 3
Leave the tonstant alone. C (- Sx)rF b*-3

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

)| Copy +he x* ferm and bx tevm.
Add () . subfract (%)l
Copy e constont

5 -3 3o
:-3)[70‘-gx+(T) -(T3)]+:{'
;____w__b_J

-

3)| First twree terms becomes (02" | _ 3 ‘1_5‘)1_ (i);] o7
2

4)| Expand e outer bracket. - a(x+ ;_% o (%); .3
L
)| Combine e conctants. = -3 (- %):.+ I,qu
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2) Graph SKC‘I’C‘A-’V\ﬂ
Key pieces of information to find before skefching a graph

® Shape ———— look at coefficient of x* —> If posifive = \J  (Swiley face )
If negave = (M) (sad face A

©) x-inferce[n‘(s)—> When y= O
® Y- intercept ——> When %= O

® Tuening point coordinates —> From complefe the square form: (h, K)

(mm'lmum /MQX?M‘Aw\) % - COOV‘OYMOH'& : — 3 _word"nq{_e .
Add the two x-intertepts Sub x -coordinate
optional 2 into equation:

(® Line of symmetvy | %0 =

Forms of quadrafic equation Whith pieces of information can be odtained directly

Yz axtt bz tC vV Shape —> J

Fenera y=9x*- 8% +13 v yrinfercept = € =13

Yz *a(x-p) (x-9) v Shope —> UJ

Factorice
actoriced Y= 2(x+3) (x~-8) V -intertept = (p,q) = -3 or 8
Complere y=ta(x-h)+r v Shape —> [\
S%:':re Yy=-5(x+1)"+ 15 v Turning point coordinates = (b, K) = (-7,15)
(maximum)
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Eg 1 () Express 4x'-16x +3 in the form of a(x-hY+K and state the, coordinates
of e furning point of tue graph of £(x) = x> - 1bx + 3
(o) Hence, sketch the gm?h oand State its maximum or minimum value.

n

4(x"-4x) +3

= 4 [t () ()] +3
4 [(c-2)*- 4]+3

S A (x-DT- 16 t3

= 4 (x-D)"-13

(@) Ux*-lox+3

)]

The. coordinafes of e furning point is (2, -13).

(b) | YN =

:@ Shape = | Wi f=o,

E@ x-infevcepts = 0.19F, 3.0 E o 467::1-3) = 0

:@ . L Y e D)T-13:= 0

E Y -intercept = 3 E G (x-2" = 13

| Mma : 2

i@pom? = (2.-13) | (e-2)"= -

| ! - = b s

o . x-2 =B
4 X =t % +2
/N = 3,80 or 0.9% (3.\'.'F-)

£)= 4x*-lox +3

The minimum value is =13
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3) Wnderstonding the GMestion y= a(x-h)* + K
When the question asks for...
* Maximum oy minimum value, —— y-value of the 4uwning point = K
. T\Aming poinf coordinates — write as (h) K).

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

© Complete e square.
@ State conditions and condude

Stnce the wefficent of x* = which ¢ | >0 [<0 | and the |minimum |maximum | value

of the wurve is positive | negative |, then the curve lies comple’cdj befow | above |the X-axis.

Eg-_Explain why e volue of y=2x"+3x-2 wil never be less than -4,

Y=oxt+ 3% -2
=2 (x*+2x) -2
-‘i b Y by
2[7@*+%x+ ( =) _(_)]-2
[ -]

2%+ ) -+ -2

Pjw

1]
}J

ERCUPY

n

Sice e wefficient of x* = ) which s »0 , Gnd the minimum value of the curve

is - SST which € > -4, then the curwe lies comPla’velj above Y=-4 and the value of

3:27(,’+3>x—l will never be (ess than -4%.

Ghap | % 2 GQudeline

‘Maximum / Minimum value or Coordinate

— Complete the Square
- Whether the curve ies completely aloove ov below x-oxiS / curve s alwa35 posn‘ivc or regative
— Use Completing tne Square or Disuriminant (Chap 2)

* Number of roots /infersetions
— Discriminant (Chap 2)
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5) Application Questions g

mMmax value =

Sketcn the curve (i€ not given) when %20 s
To help visualise the problem-

—> X

0
ES . N2023 /P1 / Q12 when 9=0
K bal (s thrown verfically upwards. Tt height, h m , above the 3round ot time t seconds after
being thrown is given by the formwa b= 1.35+5¢ -5t*
(&) State the height aboove e 8mumd from which the, ball is hrown .

When t=0s, h=[35

(o) Express h in the form of atb(t+ ¢)” where o, b and ¢ are worstants fo be determined.

h=1%5+5t-5t>
= -5+7+5t +1.35
=-5(t*- )+ .75
= 5[ - (1)) + 135
s 3-5(t-05) ~a*3, b=-5 and ¢=-0.5

() Hence, state the maximum height attained by tne ball and the, fime af which this occurs.
Maximum height = 3 m  when t=05s.

extended
(d) Find the ha‘ﬁh’r of the ball 0.3 seconds affer it has been tvown, stating whether it is
moving wpwarde ov downwards - W05
X

281- 4 -r -

When t=0.%F, L= 135+5(03F) -5(03)"

1.35 4

= 1% h
The heigh‘r of the bal 0.3Fs after it has been thown is 2.8m. 5 oi.s oi-'-\- vt
The maximum height i reached at t=0.55 - Sine 0.3 > 0.5, fhe ball s moving downwards .
extended:
(&) Find the duration for whidy the ball is at least 2.5m above the 3!‘0\»!“4-
when h: 25, 135+ 5t -5t =25 n s
-5t*+5t - 0.15 = O 2.5 1
= (DE/5*-4(5)(035) 145
2(-5)
= 0.1833F or 0.81622 (5s.f)
Duraton = 0.81622 - 0.183%F 5
| —
=0.622s (3s4) Requited duration
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