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*Answers for many radical questions are in a different format in the workbook.
Please refer to your “Ch 5 Radical Answers” page for certain questions.

1.1 - Intro to Quadratic Equations and
Factoring Review

After Notes ex 5 —p.10: 6, 7, 8ace
After Notes ex 8 —p.13: 11
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5.1 - Solving Quadratic Equations by
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6a-k (skip b, d), 7a-d

5.2A - Solving Quadratic Equations
by Square Root Principle
and by Completing the Square (a = 1)
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5.2B — Solving Quadratic Equations by
Completing the Square (a # 1

After Notes — p.198: 7 (see answer page for 7a,f,h,i)

5.3 - The Quadratic Formula

After Notes ex 4 — p.202: 2a-e
After Notes ex 5 — p.203: 3a-f, 4a-g (see answer page
for 3abcef and 4adef)

5.5 - Applications of Quadratic Equations

After Notes ex 1 — p.216: 2
After Notes ex 2 — p.216: 3
After Notes ex 4 — p.217: 8-9 (for 9: V=LxWxH), 15-16

Practice Test
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Review p.219: 1a-f, 3a-d, 5a-d, 6a-d,g,h, 8,12,13 (13: Profit =
Revenue — Cost)
(see answer page for 6abd)
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1.1 - Introduction to Quadratic Equations and Factoring Review

A function of degree 2 (meaning the highest exponent on the variable is 2) is called a
Quadratic Function.

When a quadratic function is graphed, a parabola results.

How many x-intercepts can a parabola have? Draw all possibilities:

) :
LV e one -

What is the y value at an x-intercept? the heigh{' is 2er0, s0 ¢4 =0

Therefore, to find the x-intercepts of a parabola, we can set y = 0 (or f(x) = 0) and solve the
resulting quadratic equation.

When y is set to 0, we call the question a quadratic equation instead of a quadratic function.

Quadratic function: f(x)=x>—-x—-6 S Quadratic equation: x>?—x—-6=0
1 . X's only ,ind X*
6 or y ia 11 Y
Terminology | The x-intercepts of the parabola are the zeros of the quadratic function. They are also called
the solutions or roots of the quadratic equation.

Finding One method to find the zeros of a quadratic function is to graph it and visually determine the
x-intercepts x-intercepts of the parabola.
by graphing

Example 1 — Solve the quadratic equation x> — 4 = 0 by graphing the quadratic function
f(x) = x? — 4 and determining the x-intercepts of the parabola: 4= N l

X-i(\*er@_PJfS o+ (—2/O> Gnd. (2/O>

Ya A
So SOlu+"OnS "['O @?(/a‘fl'or\ )(Z—L/ZO 2 f
- - f
Gre ==2 , X=2 J/ i
AUEN AL
\ M /
What are the limitations of graphing? \\_ /
Harck 10 answer when X -in Yeraepts are at LN
decimals / large valves o 1 vertex is hard
'l'o P/O'f'/efc.

You can often find the roots of a quadratic equation by factoring when in general form

ax” + bx + ¢ = 0. Remember, the roots or solutions of the quadratic equation correspond
to the zeros of the quadratic function, and the x-intercepts of the parabola. We will review
factoring before we try solving equations using factoring.




Factoring
Review

Multiplying two binomials
Example 1 — Expand and Simplify: (x?)(?c\—%) use FOIL
= ~
XZ-7x=-X+7 = x*=8x +7

Remember: expanding and factoring are opposite operations....they UNDO each other!

Keps for Factoring a Trinomial in the form ax? + bx + ¢, wherea=1 \

Step 1: If needed, re-order the terms in descending powers of the variable (biggest to
smallest)

Step 2: With any factoring question, first check to see if you can factor out a GCF from
ALL terms!

Step 3: Find two numbers that multiply to equal the ¢ term and add to equal the b term
(multiply to the outside, add to the middle)

Step 4: Factor into two binomials using the numbers from step 3, with the variable from

the question placed first in each bracket

Factoring a trinomial in the form x? + bx + ¢

Example 2 — Factor the trinomial: x? — 8x + 7 ...we should end up with (x — 1)(x — 7) !
need. #s +hat (1,7)
(% x ) _
)< _7 )(;/_. = 7

<><‘7> CX ~l> -7 4 -1 =-8

Note: order cloesn t matle-

Example 3— Factor: z?-2z- 8 Example 4 — Factor: —30 + 7m + m?
(Z )(z. ) -4y 2 =-8 Re ordesr
Sy 2 mZ + 7m —30 1o v -3 = -30
(Z ) (242 ) L&) (Z,9 (o ) ) Ly=3-7

(m +10 ) m _g> (1,30 2,15(310) (S ¢)



(112239
Example 5 — Factor: —5h? — 20h + 60

-5 -5 -5

G) -2 = —| i
_ z _ 2 x_ 2 =l Always check to see if
5 U’) + 4h ’Z) A Ly there is a GCF you can
—s(h )h ) T - factor out first! IF there is
_s (h +6)( -2 a negative number in
( > front of the x, factor out

the negative as well.

Difference of Squares a? —b%? = (a+ b)(a—b)

Example 6 — Factor: x%2—9

I% =X
S@f = 3

( K+ 3)CX-3)

Example 7 — Factor: x*—16
Ix? =x%?
> m - Z/ Arotier diffeenc of Sguae,

f ) <XZ+L—{)(—)§_——/L/_>/, koep Fa(;l‘orl'zg f yov can
§x2 =%
v =2

(w2 +4) (x42)(x-2)

ol Ference. bot SO ¥2 are notf

Example 8 — Factor:  50x? — 2y? «—— Do ool Squace e check for GCF!
2 (25 -y
25y = 5K Pervect Square +'nomials
\gz =9 a%+2ab 1—”197': (&+,9)L

Z(§K +j)(§x—j> a ~2eb + :(C«‘b)
ey: 36x%* + 12% +/

(bx +1)?




1.2 - Factoring Review, continued

When a # 1lin a trinomial of the form ax? + bx + ¢, and it can’t be factored out, then
another process is needed.

One process you can use is called Decomposition, and uses factoring by grouping.

ﬁeps for factoringax® + bx + ¢, a # 1 by Decomposition \

Step 1: If needed, re-order the terms in descending powers of the variable
Step 2: As with any factoring question, check to see if you can factor out a GCF
Step 3: Find two numbers that multiply to equal ac and add to equal b
(multiply to the product (X) of the “outsides” first X last, and add to the
middle!)
Step 4: Rewrite the expression but split or decompose the middle (b) term, using
the two numbers from step 3
Step 5: Now the expression has FOUR terms, so we can factor by grouping the
first two terms and the last two terms
Step 6: When factoring by grouping, the two resulting binomials need to be identical!

These matching binomials are now the COMMON FACTOR, and can be
\ factored out...and what is left become the components of the second braW
Another process you can use is called the “ac” method

/Steps for factoring ax® + bx + ¢, a # 1 by “ac” method \

Step 1: If needed, re-order the terms in descending powers of the variable

Step 2: Check to see if you can factor out a GCF. This step is MANDATORY.

Step 3: Find two numbers that multiply to equal ac and add to equal b
(multiply to the product (X) of the “outsides” first X last, and add to the
middle!)

Step 4: Write the expression as two factors using the numbers you found in step 3 and
each with a denominator of “a”

Step 5: Now simplify each fraction in the brackets

\Step 6: If a fraction remains, the denominator becomes the coefficient of the x terrry

that binomial.

M Decomp  method
Example 1 — Factor: x?+11x + 6

2
Nt o+ lly + 29 U +1llx +6

(lzy) HUy* + 8x + 3x +6
A . 3(x+2)
(3,5’) o1 3 XCX*Z) * X+
(Y 6) £+ == (x+2)(4x +3)

(% +_§/>(ﬁ_3)

(X+ Z)(q)(‘f’g)



Example 2 — Factor:

Example 3 — Factor:

Example 5 — Factor:

—-7m—10 2
Reorder  @m* =7, —10
m? — 7 -00

Zlz w5 =-00

2y & = =7
(m = Eeer+£)
(Vh-—2—>(bm+§>

2_-18p -5

pz —18p - 4O
0 y2Z2 =-y0
ﬂ-} 2 = -8

2\:2

Cp- Fp- 3K

(Zp‘ﬁ(“’P 1)
Example 4 — Factor: 24x% — 10xz—4£2’%
GCF Z(@Xz_gxy_ \/a)
2(x* -sxyq -29y2)
-8 X 2 =—-2v

:_g_ + 2 =-s
2 (x=Zy)(x+7zy)
2 (- Sy N+ 7y)
2(3x -2y Xux +3)

—16x3 4 20x? + 24x

o bt G -4 (@x* -sx-¢)
e e (e 24
o mrgmgu;ggﬂr &3 _ 2y
fom F, 3 - -s

by (% - Bl x+ )
~Yy (y-2)(Yx +3)

DCCOM P
i s

OGmZ —7m —10
ARY

bmz‘,ZM +5m =10
6,,,,(,1,,—2,) +5Cm-2)
Cm-2( om +5D

DQCOME
2_|§p -5
8P %R
8 p* +2p ~20p =5
2o (4p +1) —s(4pr1)
(‘{p +)(2p -5

pt y5 at end of brckets

De comp,

2 (1Zx*-Sxy ~2y*)
2 (12x* - 8xy +3xy -2y

2 [‘/x(Sx —Zy)i- Y (3X‘23)j
2.(3x -2y )(4x +j)

~4y (4x*- $x —6)
—Yx (4x* +3x—x —6)
- 4x [X (4x+3>—2,(4/x+3)_7
—Yx (4x +3)(%-2)



5.1 - Solving Quadratic Equations by Factoring

Solving
quadratic
equations
by factoring

ifa=1

Recall that you can often find the roots of a quadratic equation by factoring when in
general form ax® + bx + ¢ = 0. Remember, the roots or solutions of the quadratic
equation correspond to the zeros of the quadratic function, and the x-intercepts of the
parabola. There maybe O : | L0 Z.__solutions to a quadratic equation.

Steps: 5 highet o o~ pOer

1) Get everything to one side of the equation so that only zero is on the other.

2) Identify g, b, and c values, and factor accordingly.

3) The roots are the x-values that will make the product of the binomials zero. If either
of the binomials equal zero, then the product of the binomials will equal zero (this is
called the Zero Factor Property). Therefore, identify the x values that make each
binomial equal to zero.

Example 1— Solve and check x* +3x =-2

1 4z
(2 = X% 43x +2=0 .
—x == asl  b=3 c=2 opesile. H wrll 2e0
L,z =2 -
— == Cx +1 ) (x+2)=0
=0
x+\| :C_Dl re=
Y=l ==
. J(Cgheck:~2 X 242x | 2 Sketch the Graevbi) -
()2 _}38_(1) ("DZ" ‘9
) M -6
| -3 -,
-2
equutron
Ifgaga‘:‘:' a;‘csfl‘d;{.h~
A bt =Y -
Example 2 — a) Solve x* —8x—-40=8 b) Solve 2x* 4+ 6x — 108 =0 |, ified
-8 -5 2 E 2 2
-2 L{ - ""{8 Q¢| '2
’T\_Z—/‘i- =3 ¥-Fx-48 =0 x* +3x -s¢Y =0
(x-12)(xx4) (x +9)(x-6) =0
x=12 x=-Y4 x=-9 x=6
z clewr fructions
%z p3 X2

c) Solve %xz—x—4=0
y¥-2x =% =0
(x-4)x +2) =0

x=y x=72



ifa+1

Ifc=0

difference
of squares

When a # 1, factor by “decomposition” or “ac” method.

Example 3 —Solve Bx* — 5x + 3

= N

X*—5x+6b 2 _ -5
2 Zr==
(x-3)(x=5) =°
(x=1 (3\‘12):0
¥x-1=0 3X:?£ :?L
X = k=2
x= %
orqanized. v
Example 4 — Solve 3x* = —5x 9‘?: @ZZ X
1SR ¥S'x
33%4Sx = O
=0
\{)(31,@5) %
X =0 X=:§-
?
Example 5 — Solve L=0"
GCF =2
a) x> —25=0 b) 8p2 — 18 = 0
5= c T
(e =+ B - 1 =09
(x)(x=5) $hp* = 20
' Vv \rq =3
x__g )(:+S' 20 -3 =0
or | (2¢ +3)(2p -
x=- =3 el
petz

Trick for finding roots:

( 3% - l) =0 bring ¥he
\/"& C:e(ﬂ:ien'l-

== = (3

L XT3 ) © aa,.cot
Chanep_ te
X = +& Sign
3

reorder

)49 —4x? =0 CEF=T

-4x7+ 49 =0

Yy*-y4q =0
\Wya: 2v
Jaq = 7
(Zx +7X2><-7)
X:i

.
2



5.2A - Solving Quadratic Equations by Square Root Principle and Completing the Square

square
root
principle

When there is no bx term in a quadratic equation, first look to see if it is a difference of
squares (is each term a perfect square, and is there a subtraction sign in between?). If it is
not a difference of squares, it can be solved by the square root principle.

The general form of a quadratic equation that you could solve using the square root

principleisax? + ¢ =0. o a(x-RN*+k=0

Example 1—Solve 9y%2 —22 =10

ay* + ¢ =0
1) Get everything that isn’t squared to one side.
2) Square root both sides.

3) Consider both the positive and negative square roots.
4) Simplify any radical solutions as much as possible in exact form.

9y2—-22=0 15? =ig5

122
+ 22 . = _El_
Ty =22 =37 =7
L 7 _ + ﬁ ;mr&d‘
$= % 375 F e
9

no bx derm .

a) 2x%2 —11 =87

Example 2 — Solve:
+ 11 +1 sO

§f=2§ ’;\mz

2 2
e g y=
X:j7 +
5:’_

d)3x2-8=0
+ 8 +8&
3x* =8
= 3
- bl
wook beolks  anSwecs
X _1\ & look o forest
3 Sina. ‘f‘(l.y ot~
redve  raglicels
or X = * Z'fg

4,
2=72" o) )(x+3)* =16
4 So w2 + —_ -Lq
=3¢ rrE o=
s
= e
S = x=34¥ i
6 x=I
£

+ +
ol loe - 12 212
X__I + iz

+1 *

X = [:JTZ_—_

x= |23



completing
the square
whena=1

4)

—10x

+10¥
=0

2
x°—24 =
@ +10x
X“ +10x -2
t2Y t2y
@ x*+10x = 29
@ N\ #I0x res =2Y+2s
@(x+)" =47
@F(x+s); 9
X+g = =7
-5 +7

a) wl—4w—-11=0
+i M bt

2

W

"" -l=
-Yuw :_”-wé/(z) 4

2 Yy +Yy =15
ij/zlw —Z)?' :.-"Jl/.f

w-2 = iJT.S:
+2 te
W= Zi\rl?

b=10

1) Get cto one side of the equation.

2) If the a valueis 1, find the b value, half it, and square it.
3) Add the number from step 2 to BOTH sides of the equation.

Factor the trinomial on the left (we created a perfect square trinomial, so it will lead to 2
brackets that are exactly the same).
5) Solve using the square root property.

1022= 5 Si=zs

b) x2+5x+7=0
-7 =7

XS X = -7
R CRE

)(24— S'x+—zlfi_:—7+55:

y
S\ & —2& 25
x +5)= 5%
S\ =2
(X*’ z) - v
P eant
‘l‘rj +o Can
i’( C- V‘?ﬂa‘}n.v\g
both Sides
No So[qu'OYI

(no X - in¥reepts D“S"‘?A)

Sometimes factoring quadratic equations is not possible, as you cannot find the two numbers
that multiply to ¢ (or ac) and add to b. When this is the case, you can still solve the quadratic
equation by a method called completing the square.

Example 3 —Solve x? — 24 = —10x by completing the square. This example can be easily
solved by factoring, but we will use it to introduce how to complete the square.

Example 4 — Solve by completing the square. Express the solutions in exact form.

c)m?—-5m+3=0

-3 -3
Yy\’l —S_rv; =-3
Ls 2P - 2
2 z y
Mm% S +25 = =39 +25 .2 ,es
Yy A LA
+ 3
- z__s__)z_-_l}_
(m*-2) = y
-5 _ B .=
m z = 2 Ay
+5
2
m= 5B
2



5.2B - Solving Quadratic Equations by Completing the Square (a # 1)

completing
the square
whena # 1

If a # 1, there are a few more considerations when completing the square.

Example 1 —Solve 2x*> —5x —1=0 by completing the square

1) Get c to one side of the equation.
2) Factor the a value out of the left side.

or
> all terms by

omn bine. Ahese steps Ond gust

W

3) Divide both sides by the a value to leave x* + bx on the left side of the equation.

THEN find the b value, half it, and square it

4) Add the number from step 3 to BOTH sides of the equation.

5) Factor the resulting trinomial on the left.

6) Solve using the square root principle and answer in exact form.

2x*=5x—-1=0

— X - —
z Y vl
- -2 'l'.s_
()—iz-+z= ?x-'z--: +S‘/‘/ /Y
()= T
vyl = le
L o y = & 207
2 s ZS ¥
@ -=x+5¢ = 2¢' 15 vl
8, 5
factor ‘l’ = 164——7_(;
- 33
5\2 - 22
® (X”J) l6
Example 2 — Solve by completing the square: 3x? — 2 = —4x An easy
way to
va half a
‘ZQOFM : 3 x + ,7/>( = fraction
= T3 3 s to
double
the
XZ —+ —l;—)( = E fienom-
‘/ ) inator.
L 4=
L-2=Fx2= 6% "3
2\ - 4
3) =1
%3 b Y 10
y | 208, e
X2+%X+7—3x34749?7
' 2 10
(x+3)" =19



Example 3 — Solve by completing the square. Answer to the nearest hundredth.
2 CIQC[M q’.S

—2x*—=3x+7=0

-2x" -3x =27
-z -2 -2
2 2 - 7
X" tzx =3z
2 ., 3,14 _3% 9%
L’ZTZ‘Z"ZI‘V“/e
el 7
Xz’f%"*%:?’*/‘qg"/e 13
+ +
= 3\ _ | 63
j/(X‘*q) = /e
33 res _232
X+ ¢y r= y 14
X = =32 J65
L/
x= (-3 +Jes)s v =127
v = (-3 o) Sy = 277

Wi
-+

(—o/w
0

W<

This format (s OK
we woll learn hou
1o simply  rudicals

oo ffue Chapter




5.3 — The Quadratic Formula

quadratic
formula

discriminant

Quadratic equations can be solved by graphing, factoring (5.1), the square root
property (5.2) and/or completing the square (5.2). Each of these methods have
advantages and limitations.

Any quadratic equation can be solved using something called the quadratic formula. If
the quadratic equation is in general form (ax? + bx + ¢ = 0), the quadratic formula is:

—b + Vb2 — 4ac
x =
2a

The derivation of the quadratic formula can be found in your workbook on p.85.

Gy* by ¥C =0
Example 1 —Solve 2x% — 5x + 2 = 0 using the quadratic formula

Q=%g X= _(_—5’) * l(—sjl—l/(z)(z)
b= - — —FF
. 2(2)
X = st lzr-;b
—/_H’_’ 548 - §=2 5 |
X=¢ =
X = s‘i’ﬁ 523 /' yli3 z | e
T = 7 Ty >SS g eytz
Example 2 —Solve 3x? — x = —1 using the quadratic formula Can’? Square roof
SXZ_X +1=0 >< _ [i -1 O- nesahlfe_

y x=-th [EE3E0 z
: 209 X = /VO SO/U“HOn
= lzlle
o

oW o

a
b
c

There could be 0, 1, or 2 resulting roots, depending on the discriminant, the
expression under the square root (b% — 4ac). Solutions can be written in simplest
radical form, or decimal form.

How would the discriminant determine the nature of the roots (the number of roots)?

Ifb? —4ac >0, <lo,e w:'” boe Hwo ditfeeqt roots

POSitive (2 x -interpts)
If b2 — 4ac = 0, trere (S One_ Crepea}e&) "DO"L
i’ﬁ (l X..{A‘S-@FCQ,P‘/“)

FO sare -H'u‘/\g

If b? — 4-?-(? <0, NO So/u‘/'ion/ no (Niq /) FOO”ftS
Y\Qg&, (e CO y - 1/\“&(/‘(@,{)}5)

9}500 Cannpt Square C/\r\e\c]aJn'm NUM e~



?
hO\,./ mang SO{U-HO(\S : o.=3 bz e =-Y
Example 3 — Determine the nature of the roots, and then solve 3x2 + 2x — 4 = 0 using the
guadratic formula

, D
b?‘ -Yac X=“2

2
OREOE) s
Y + 43 X= ‘L;/(;)EZ-
D=52
pos 50 2 Solutions _ Eﬁg__
o

Clear Yre fruchion

Example 4 — Determine the nature of the roots for ixz - 3qx + ? = QY
X X
x4

b Hac Cme
:(_|Z)L~ HC|>(36> = b=-12 =36
= 44 -4y
=0

| Solution

Example 5 — Solve using the quadratic formula. Leave answers in exact form.

W, O 356}
oG- =1 T =3
- - .
y*-2x —-1=0 2% —§ x="9
. _ _ + b2 Yac 352 —sx +9=0
-l X = ———/b \[/— a=3
24 b:"S’
W= -(D* 2 -4(1)() c=9
=-ly-Jie "R

20) (o (D2 D900

x:ztm 205
2 y= st [z5—108

x = 2208 6
’ ¢ = s ICED
6

No  Solutions



5.5 — Applications of Quadratic Equations

oo . 9
Example 1 — The sum of a number and twice its reciprocal ()=

. Find the number.
+ X - =
@ -+
Czy) a D cleur \C'ac(hbq;
q 2x
X+ 2 (%) =
Zx°t4 = 75

> chak to See it ﬁc)‘om?
@X?' Ix +4=C

$ =8
v —9y+ 8 =0 IR
(x-2) (x-é) =0
(x—y)(zx-1 =0
X=4 %

//1’16/ nombers could be 4 or

—

Z

Example 2 — The length and width of a rectangular sheet of plywood is 6ft by 9ft. How much
must be removed equally from the length and width to reduce the area to half its original size?

New Grea. = J§ CS“{) =27
m
new/{,a»((i—x)(b—x) =
5Y-9x 6>_<+x ‘2_7
X - 15x+27 —O
=1 b=-1s =27
v=—b*Jb*-Yac
e=~v& =
Z Ce
V= 15+ Js)==9)z7)
2.00)
= Ist 7
4
Y= 15+ X:_/'S‘f nd oty o
z
X“é<03 To b.‘\() y= 2.092 /V@v cimensions : 6.9/ X 2.9/
/t, \
Cun % cot OW 2 4

| sine bogrd s Only G4 x b



Example 3 — A 15cm by 45cm painting has a frame surrounding it. If the frame is the same width

all around, and the total area of the frame is 325cm?, how wide is the frame?
Small A =ISX957= 675

fure A= 325

Todo]| A = 675+ 325 = /00O

Ares = L XY

(ys+ 2x) (s +2x)

675 + 90x +30x +4x*
— (000

UY* +120x — 325 =O
a=\ b=120 Ccz=325

_’ 2.(4)

= —l20t IT?Z&;
leo - V7O

Tx

[

uys

Tx

= (000

= (00O
=100

g

X=-z0 2 O

B8
\« X==120-1%0

‘77’)8, width OT/
tro ftrire

Z.S—_Cm

X = —120 140 3

& —-32.5
X=2s5 reject Sine neg
Example 4 — A farmer uses 90m of fencing to enclose two adjacent rectangular pens. Find the

dimensions that enclose a total area of 300m?2.

X

J Fencug —3x+2\7 Ares = L xw
] 3x+29 = Om sl g XY = 300m*®
X X X -3y -3x
- —gx +QO .};“b 5
lbk — /& ys : X( Zx+</r>:3©o
4 9= 1,&_1 @ 2
3y ¢ JG - $2, ™ ceur Factoy
- 90y = 0600
3X F e 4o
=3%%+90x —600 =0
=3 T3 Tz =2
X% 30y +200 = O
"he Climensions (y ~10)( x-20)
| = [0 20
e elfker [0m X30m X= 10,2
/ in
OF 20m X IS also ;‘d 4
y=z xS
y= —'—ZE (l0) +ys  or =2 (20) tys
y=Is

8 = 30



