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m From y = ax? + bx + ¢ (expanded form) toy = a(x — h)? + k (vertex form) and vice-versa:

e If you want to rewrite y = a(x — h)? + k inthe form y = ax? + bx + c , just expand!
e If you want to rewrite y = ax? + bx + ¢ inthe formy = a(x — h)? + k , factorise a and then
complete the square (halve the coefficient of x, square it. add and subtract the result fo y = ax? + bx + ¢ so

a perfecz‘yqum appwy). The vertex form makes it easy to find the vertex.

Particular case of FOIL: Eg:(x+3)2=x2+6x+9
Perfect Squares (Use the Square of a sum formula with
o Square of a sum: A=xandB = 3)
(A+B)? =A%+ 2AB + B? E.g.: (3x — 7)% = 9x% — 42x + 49

(use Square of a difference formula with

o Square of a difference:
A=3xand B =7)

(A—B)? =A%* - 2AB + B?

O Exereise 1. Use the perfect square formulas to rewrite the following parabolas in expanded
form:

ExPaﬂclecl form \/ertex form The vertex is ...

() |Egy=(@x+2)?-3=x*+4x+4-3.| y=(x+2)*=3 V(-2,B8)
Z){ﬁﬂn&/ M)‘/’nj the ﬁclﬂ/[cc[ square ﬂ’)l’?’nb{/ﬂ Coan be read /[mm the

The expanded formis y = x? + 4x + 1. expanded form. Can be
b

cﬁcc@/ MJ‘i’nﬂ Xy = ~ e
(ii) y=(x—3)2+5
(iii) y=(x+7)?%-30
(iv) y=2(x+5)%-20
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O Exereise 2. Complete the square to rewrite the following parabolas in vertex form:

E_xpaﬂclecl form \/ertex form The vertex is ...
(i) | Eg.y =x%+ 6x +5. 6 5 V(-3,-4)
2 jond 3 =9so Can be read from the
X2+6X+5:X2+2X3XX+32—32+5 cxﬁﬂnp/c/ﬂ?ym,Cﬂn
=(x+3)?-9+5=(x+3)>-4 be cheked using
[complete the square : falve the coefficient of x (get b
Xy = ——.
3, square it. add and subtract the result fo y = ax?® + v 2a
bx +csoa perfechqwme appears]
— The vertex formisy = (x + 3)? — 4.
(i) y=x%2+42x-75
(i) | y=x%2+6x+13
(iv) y=x?—-8x+10
(v) y=x%+3x+10
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O Exereise 1. Use the perfect square formulas to rewrite the following parabolas in expanded

form:
E_xpaﬂclecl form \/ertex form The vertex is ...

() |Egy=(x+2)?-3=x*+4x+4-3.| y=(x+2)*=3 V(=2,B8)

Exﬁﬂm/ MJ‘;’nﬂ the ﬁciﬂ/[cc[ square fmf‘mu/ﬂ Can be read /[mm the

The expanded formis y = x? + 4x + 1. expanded form. Can be

cﬁcc@/ Mj‘i’nﬂ Xy = — %.
(i) y=x?—6x+14 y=(x—-3)?2+5 V(3,5)
(iii) y=x?+14x + 19 y=(x+7)?-30 V(-7,-30)
(iv) | y = 2(x? + 10x + 25) — 20 so y=2(x+5)%-20 V(-5,-20)
y = 2x? + 20x + 30

O Exereise 2. Complete the square to rewrite the following parabolas in vertex form:

E_xpaﬂclecl form \/ertex form The vertex is ...
(i) | Eg.y =x%+ 6x +5. 6 2 _ V(=3,—-4)
2 jond 3 =9so Can be read from the
X2+6X+5:X2+2X3XX+32—32+5 cXﬁﬂnﬁ/ﬂp{ﬂ’)W,Cﬂn
=(x+3)?-9+5=(x-3)>-4 he cﬁcc@/m‘i‘nﬂ
[complete the square : falve the coefficient of x (get b
- Xy = ——.
3, square it. add and subtract the result fo y = ax?® + v 2a
bx +csoa perfecfyzlume appears]
— The vertex formisy = (x + 3)? — 4.
(i) y=x+2x—-5 E=1and12=1so V(-1,-6)
y=x*4+2x+1-1-5
y=+1)?-6
— 6 —
(i) y=x“+6x+13 §=3and32=9so V(-3,4)
y=x*+6x+9-9+13
y=x+3)?+4
i — 2 _ 8 _
(iv) | y=x?>-8x+10 _§=_4and(_4)2=1650 V(4,-6)
y=x*-8x+16—16 + 10
=(x—4)?2-6
(v) y =x%+3x+10 . 3 d<3>2_9 V<_§ ﬂ)
alf ecoeffofx—zan > —450 X
=x?+3 +9 9+10
y ; X xto-7 2
3 9 3 31
y=(x+3) —2+10=(x+3) +3
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