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Solving quadratic equations

A LEVEL LINKS
Scheme of work: 1b. Quadratic functions — factorising, solving, graphs and the discriminants

Key points

e Completing the square lets you write a quadratic equation in the form p(x + ¢)* + r = 0.

Examples

Example 1  Solve x* + 6x + 4 = 0. Give your solutions in surd form.

¥+ox+4=0 1 Write x* + bx + ¢ = 0 in the form
bY (bY
2 _ _ | — —

(x+3-9+4=0 (x+2j (J +c=0

(x+3)*-5=0 2 Simplify.

(x+3)*=5 3 Rearrange the equation to work out
x. First, add 5 to both sides.

x+3=+ Jg 4 Square root both sides.
Remember that the square root of a
value gives two answers.

x=+5-3 5 Subtract 3 from both sides to solve
the equation.

Sox= _JE —3orx= JE -3 6 Write down both solutions.

Example 2 Solve 2x* — 7x + 4 = 0. Give your solutions in surd form.

2 —T7x+4=0 1 Before completing the square write
ax® + bx + c in the form
2(x2—zxj+4=0 a[x2+2xj+c
2 a
7N (7)) 2 Now complete the square by writing
2/l x——| —=|—=| [+4 =0 , 7
4 X —Ex in the form
2 2
LA .2
2a 2a
2
7 49
2| x— 1) % +4=0 3 Expand the square brackets.
2
7 17
2l x——| —— =0 impli
( 4j 3 4 Simplify.
(continued on next page)
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( 7 jz 17 5 Rearrange the equation to work out
2Q0x——| =— 1
4 8 x. First, add % to both sides.
7V 17
x——| =L 6 Divide both sides by 2.
4 16
7 g7 7 Square root both sides. Remember
1 + e that the square root of a value gives
two answers.
7
x= J_rﬁ + 7 8 Add - to both sides.
4 4 4
So x=1_ 17 or =14 J17 9 Write down both the solutions.
4 4 4 4
Practice questions
1  Solve by completing the square.
a xX*—4x-3=0 b x¥*-10x+4=0
c X*+8x-5=0 d xX*-2x-6=0
e 2xX*+8-5=0 f S5x*+3x-4=0
2 Solve by completing the square. Hint
a (x—-4dHx+2)=5
b 2X+6x-7=0 Get all terms
¢ P—5r+3=0 onto one side
of the equation.
3 f(x)=x*>—10x+23

(a) Express f(x) in the form (x + a )* + b, where a and b are constants to be found.

(b) Hence, or otherwise, find the exact solutions to the equation

x>—10x+23=0

(¢) Use your answer to part (b) to find the larger solution to the equation
y—10y"+23=0

Write your solution in the form p + ¢ \/; , where p, g and r are integers.
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Answers

1 a x=2+ ﬁorx=2—ﬁ

¢ x=-4+ 2l orx=-4- «/ﬁ

e x=-2+ \/ﬁ orx=-2-+/6.5

2 a x=1+ 14orx=1—\/ﬁ
5+413 5-413

orx =
2 2

C X =

3 2 2-10x+23=(x%5)+4
(x-5) -2

b (xiﬂz—A:>x=n.

or

—bi\/b2—4ac
x= =X

2a

10,102 - 4(1)(23)
e 2

x:SiJi
2
c (Siﬁ) =27 +1042

—27+1042
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x:5+\/ﬁorx=5—\/ﬁ
x=1+\ﬁorx=1—\/7

x=

x=

—8+$§

10

—3+23

2

orx =

orx =

3-89

10

3-23

2




