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What is a quadratic equation?

Read the text about Solving a quadratic equation and fill in the missing verbs.
happens completed subtract take add figure include solve make

keep change foiled isolate turn

Solving a quadratic equation by completing the square. So we already know how to use these square root
properties fo 1)......... a guadratic. So if we're ever given with an equation with something already squared, all we
want to do is isolate that term, so in this case x-3 squared is equal to 5. 2)..... the square root of both sides. So
we end up with x-3 is equal to plus or minus root 5. Remember whenever you use the square root as a tool we
have to 3)......... plus or minus. Then solve for x we just to add 3 to both sides leaving us with x is equal to 3 plus
or minus root 5, okay.

So the square root property is a really handy property when we have something squared, okay? The problem is
that we don't always have something squared, okay? So we're going to go to another example where we are
going to use this completing the square in order to get it in this form. Okay.

Sowhatwe wanttoo doisto 4)....... this problem into something squared, okay? The first step that we want to do
is 5)........ all our x terms together. So what we want to do then is subtract the 10 over x squared plus 8x is equal
to -10. Okay. So I now want to turn this piece into something squared, okay? The x squared and the 8x are fixed. |
can't change those. Okay? | left a little space at the end because we can add something to both sides and our
problem doesn't 6)...............

So whatwe wantfo dois 7)......... out what we can add there in order to make a perfect square including this 8x,
ckay. So | know that this has to be a x and it has to be a plus. Okay? This middle term is positive so that tells us it
has to be a positive sign. But what we want to do is somehow figure out what we can put here in order to get 8
and our middle term ifwe 8)........ it out, okay? And the trick for that is you take this middle term and divide it by 2.
Okay? So in this case 8 divided by 2 is 4. That is what is going to go right here. Okay? And what 9)......... when
we foil this out what we end up getting is x squared plus 8x pius 16.

So what I've really done is by including this 4 in here I've added 16 to my initial equation. So I've added 16 to this
side, | also have to add 16 to this side to 10)..... it balanced. Whatever we do to one side we also have to do to
the other. Okay? So what we actually have in this case then is x+4 quantity squared is equal to 6. Okay?

So this is what's called completing the squares, okay. We took our term, figured out what we needed to 11).......
to both sides to 12)....... it a perfect square. So that middle term divided by 2, that goes in here and then that new
term squared is get what gets added in both sides and then we're able to rewrite this as a perfect square.

Once we get to this point we use the same exact method we did at the very beginning in order to solve this. Take
the square root of both sides x+4 is equal to plus or minus the square root of 6. And then solve for x in this case
13).......... 4 s0 we end up with x is equal to -4 plus or minus the square root of 8. So | 14)....... the square what
we're abie to do take is take a quadratic equation that couldn't be solved by using the square root property, turn it
into a perfect square so that you could use the square root property in order to solve it.



Unit8 Process 3 Cause and Effect

Section | Presentation

I. Read this:
Quadratic cquations

A quadratic expression is an expression which contains a number

raised 10 the power of 2 (e.8. x?). It cannot contain numbers raised to
powers greater than 2 (e.g. x3, x*, etc.)

Say which of the following are quadratic cxpressions;

a) x?+3

b) x24+3x+7
¢) Ixi_2

d) xTaxd

¢) X+2y+z
) P +2x—16

2. Read this:

A quadratic expression is generally given in the form ax? +bx +c,
where x is the variable and a8, b and ¢ are constants. A quadratic
equation is generally given in the form ax? + by +c=0.

Now change the following equations 1o the general form for quadratic
cquations and give the valyes of a, b and ¢. The first two are done for you:

General form w. a b | .
| W -3x-2=0 L2 3T,
Wr0x+l=0 3 [ o[

e — ——a ]

¢ty |

0 5xie7 =

e

3. Look at this:

A quadratic equation hag two solutions, called roots. If the factors of

4 quadratic equation can be found easily, then we can find the roots by
factorising,

Example:  Factorisation of x? +x— 12 — g gives (x—3)(x+4) = 0,
The roots of the cquation are therefore 3 and — 4.

52

Now make similar sentences about the following:

) X2+ Tx4+10=0
b) Xx2—=9x+18 =0 . ..
¢} xX-100=0

d) x*+5x—6=0

4. Read this:

Factorisation of x2 + [ 2x + 36 gives (x +6)2, Therefore the expression
is known as a perfect square.

. f[ai?
x? +ax can be made into a perfect square by adding Amv .

For example, x2+20x can be made into a perfect square by adding
100.

x%++20x + 100 factorises into (x+10)2,
Write similar sentences about the following expressions
a) x?¥—]2x
by x2+3x
¢} x¥47x

(Note: This operation is known as completing the square).

Section 2 Development

5. Look and read:

Ifthe factors of a quadratic equalion cannot be found easily, then we
can find the roots by using the formula

—b+./(b?—-4dac)
, 2a

2
- —4;
The two roots are at b+ ﬁw ac)

.|| ulm.
and b /\W‘w dac)

If (b*—4ac) is negative, then JbP=4dac) is imaginary and no real
roots satisfy the equation.

Complete these two sentences:
a) 1f (b~ 4ac) is positive, ...
b} If (b?—4ac)is zero

6. Look and read:

The two roots of a quadratic ch:oz.m_.n denoted by o and B. We
can show the six possible cases by drawing graphs.
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a) * If (b®—4ac) is positive and a is

positive, then there are two reaj

Toots at o and B and the quadratic

> : expression is only negative for va-
lues of x between « and B.

* If(b%>—4ac)is zero and a is positive,
then the two real roots o and B
coincide, and the quadratic ex-
pression is positive for ajl other
values of x.

o If (b2 —4ac) is negative and a is
positive, then there are no real roots,
and the quadratic expression is
always positive.

_—_—

Now describe the other three cases:
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7. Look at these examples:

x}=2x~3 =0 § Factorisation of (he lelt-hand side gives
(x=3)(x+1) =0,
1) Factorising  the

left-hand  side gives
(x=3)x+1)=0.

Now change the following examples to form (ii):

a) x2-2x-3 =0 Addition of 4 to both sides gives a perfect square,

b) _wlw Reduction of the fraction gives w
¢) 9x = 18y

Division of both sides by 9 gives x = 2y,
d) x2410x+32

Subtraction of 7 from this expression gives a
perfect square,

e) x?~5x +6 =0 Solution of thjs equation gives roots m.z 2and 3.

) p_lm_uuC Multiplication of both sides by x? gives
. axt—a =0,

3. Look at this example:

 —10x—200 = 0.
Factorising, we oblain (X+10)(x—20) = 0

Use expressions from this list to complete the calculation below.

completing the square,

dividing ......, y
factorising, :

subtracting ......,

subtracting ......,

taking the square root ... ...,

Givenax?+bx+¢c =0

. c

:....Enogmsxu.vmx+:ﬂo.
-a” 'a

. b C

» 2 X = e
.eev.. We obtain x +mx 3

. b b b c
......f{ﬂOUﬁm._.D XN:TM.K;TAMID. = ﬁwlm. unlcm.

w b c
-..... we obtain ?+MWTI Huﬂvulm

we obtai ++/(b? —4ac)
ceo We Obtain x M K.wmlh,

. —b+/(b? - 4ac)
v We obtain x = >

This gives the formula for finding the roots of a quadratic equation,

Section 3 Reading

9. Look and read:

current

—




