Completing the Square

Earlier we solved some quadratic equations by finding the square root of each side.

We can solve any quadratic equation which has real number solutions the same way.
We just have to be able to find an equivalent equation which has the square of a binomial
on one side and a number on the other.

Look at what happens when we square the binomial x + 5.

x + 5
x| 2 5x
+
5| b5x 25

(x+5) = x* + 5x + 5x + 25
= x2 +|0x + 25

2 times 5

5 Sq_uo.rcd

When we square any binomial, x + a , the coefficient of x is always 2a and the constant
term is always a2. Knowing this, we can do some detective work to find out what to add to a

binomial to make it a square.

Decide what must be added to each expression to make it a square.

x* + |Hx +

4 is 2 times 7.
7% is 49, so I

should add 49.

x? + 20« x2 + 2% x* - bX

Add: Add: Add:
x* — |Ox x* + Hx x* - |2%
Add: Add: Add:
x* + |8x x* - |bx x* + Bx
Add: Add: Add:
x? - 24« x? — 2% xt + 30%
Add: Add: Add:
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To complete the square means to add a number which makes an expression into the
square of a binomial. Here is how we can solve a quadratic equation by completing the

square.
q 00000

° X+ bx= 7"
x+ bx + 9 =lo
(x+3)=16
x + 3= Wl x + 37=747
x =1 or x =77

Here are some for you to try.

xz + 2x = 24 x2 — bx = D

xz - |0Ox = |l xz2 + 8x =715
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