AQA Level 2 Further Mathematics Algebra I ‘_’

Section 2: Completing the square

Exercise solutions

1.
i)
X+2x—23=(x+1)*—1-3
=(x+1)*—4
i)
X —ex+1=(x—-3)"— 9+1
=(x—3)°-%¢

iit)

, 1) 1
Xt x+i=l x+—| ——+1
2 4

iv)

2
x2—3x+4=(x——) ~ 241
2) 4
( 3)2 5
=| x—— R
2) 4

L)
3x2 + 6x+ 2=3(x2+2x)+2

=3((x+1)2—1)+2
=z(x+1)* —z+2
=z2(x+1)* -1

i)

{(~2)-%)
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59
242 + 4x+2=2(x2+2x)+3
=:2((x+1)2—1)+3
=2(x+1)*-2+=

=2(x+1)*+1

)

124
2342 + gx—2=3(x2+—x)—2
2

3, Method 1- Completing the square
p—q(x+r) =6 — 12x— 3x°
=—z(x*+4x)+0
=—3((x+:z)2 —4)+e
=—3(x+2)"+12+¢

=12-3(x+2)°
So,p=18, g=3and r=2
Method 2- Equating coefficients
p—q(x+r) =p—g(x®+2xr+r?)

= p—(gx* +2g9xr +gr*)
=p—qr® —2gxr —gx*
=6 — 12x— 3x°
Equating coefficients:
p-qr==e
—RqXr = -12X S0 -kgqr = -12
gXR = -3XZ3, 50 -q=-3
From this we can deduce that: g =3
Sulbstituting this value for g tnto the above equations:
2(3)r=-12
-or=-12
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So, r=2

p-qrr=e
P-()()z2=6
p-12=06

p=18

So,p=18, g=30and r=2

4. Method 1- Completing the square

c—a(x—2) =2 +bx—4x"

128 + 4* ( b)’z
4
we can see from this 2 = 4

b
Also, §=2500=16

128+ 6> 128+ 256
= =24

16 16
Method 2- Equating coefficients

c—a(x—2) =c—alx* —4x+4)

S, =

=c—ax* +4ax—4a

=c—44+4ax — ax”

=2 +hx— 4x°
Equating coefficlents:
c-4a=¢8

bx =4ax so b=4a

—4x*=—gx* soa=4

So, b=4(4)=16
c=2+44=8+4(4)=8+16=24
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5.
Xo= 4x+ 2=(x-2) —4+8
=(x—2)*+4
OR
(x—2) +4=("—4x+4)+4
=X" - 4x+ 4
Making xthe subject of the formula:
Yy=x"-4x+ g
So, y=(x—-2)"+4
(x=2=y-4
x-2==%[y-4+
x=2% [y—4

&. Flrst, complete the square:
Y=3x"+ gx-3

=3[ X +—x|—-3
3

_ (X+i)2_§
2 3

= ) Y
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