Factoring Polymmia! Expre;ssians Lesson #17:
Comuinon Factors

Overview of Unit

In this unit, we introduce the process of factoring. This includes factoring by removing a
common factor, factoring a trinomial, and factoring a difference of squares. These techniques
are illustrated concretely, pictorially, and symbolically. We express a polynomial as a product
of its factors and include, for enrichment, polynomial equation solving.

Expanding and Factoring

In the previous unit, we were concerned with multiplying polynomial expressions.
In particular we multiplied

A\ N
i)  amonomial by a polynomial e.g. 2x(x+5) = d» 4lox
ii) abinomial by a binomial to form a trinomial  e.g. (x+1(x+3) = X *44x +3
Forn  —3 (&) 4 B) + (O(x) £(1)(3)
iii) a binomial by a binomial to form a binomial ~e.g. (x—35)(x+35) = x* - 25

expanding a diference of gapares
In these examples, we have expanded a product of polynomials to form a sum or difference
of monomials.

In this unit, we are concerned with the opposite process. We want to write a sum or difference
of monomials as a product of polynomials. This process is called factoring.

We will be studying the following three major types of factoring.

Complete the following using the results obtained above.

i)  factoring by removing a common factor e.g. 22+ 10x = 2l x45)
ii) factoring a trinomial. eg. Padax+3 = et Yx +3)
iii) factoring a difference of squares eg. x%—25 (%-5)(x *5)
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182  Factoring Polynomial Expressions Lesson #1: Common Factors

Greatest Common Factor

In the lesson “Applications of Prime Factors” page 9, we met the concept of the greatest
common factor of whole numbers.

The GCF of 48 and 72 was found by using prime factorization.
48=2x2%x2x2x3 and 72=2X2X2x3X3

To determine the greatest common factor of 48 and 72, we found the product of each
prime factor (including repeats) which is common to each prime factorization.

GCFof 48 and 72 is 2x2x2x3 = _a% .

The same process can be used to determine the greatest common factor of two monomials

like 6a> and 9a2b.
6a3= 2x3xaxaxa and 9a%b = 3x3xaxaxbh
bk %;:"‘i s Bl &,:;* cos

GCF of 6a% and 9a%b is 3 xa x & = 3aZ

Write the prime factorization of 8x2y? and 20xy> and determine the greatest common
factor of 8x%y? and 20xy°.

o, f‘““‘”“‘"\f“;x 2 ": Ay X xX x4dx
/9\ {g&fwﬂ n;%ﬁ‘ : 2|: Ty é ‘&i‘* o ‘;l Q"'
e a divisen 2 3 o
@y Vs ) 3014’23 %325 X X n 4 yxy
N\ gwﬂm L | & sToP e
P e I - ey =
@) o Complebe Prime %@;\g’%rim*%mm(?} GefzdnasXey ’j i th

* The greatest common factor of two simple monomials can be determined by inspection, by
taking the GCF of any numerical coefficients and multiplying by each common variable to
the lowest common exponent.

The greatest common factor of 10p3q and 15pzq2 is determined by
multiplying 5 by p’ by g, ie. 5p%q.

e If all the monomials are negative, the GCF is usually considered to be negative
( see example d) below).

In each case, state the greatest common factor of the following sets of monomials.

13 §-3
a) 12ab, 15a%0% 7\ /\ b)  18x%y2, —24x3y° hgj,_

3ab @ \ )

c) a’bc?, 2ac’

2
INZ ~toa?b

d) —40a3b, —20a%b>, —10ab*

Complete Assignment Question #1 - #3
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Factoring Polynomial Expressions Lesson #1: Common Factors

Factoring a Polynomial by Removing the Greatest Common Factor

Class Ex. #4

Class Ex. #5

Factoring is a process in which a sum or difference of terms is expressed as a product of
factors.

A polynomial like 8x%y? + 20xy> can be factored by removing (or taking out, or dividing
out) the greatest common factor from each term.

We know that
4xy*(2x + 5y) can be expanded to give 8x2y% + 20xy°.
It follows that

8x2y2 + 2Oxy3 can be factored to give 4xy 22x + 5Y).

In this case, the greatest common factor 4xy2 has been removed from each term.

In each case, complete the factoring.

2.
a) 2lx+1dy=_1_(3x+2y) b) 5x% + 15x° + 5x2= 5% _(x?*+3x+1)

muct be the GeF

In each case, the greatest common factor has been removed. Complete the factoring.

a) 5a’+25a=5a(a + )

T Bt matkobed
%s; Sa is 38a

d) 18x%y2— 45xy + 9x = 9x( 3xY2 ~Sy¥1)

b) 18p — 169 =2(4p — 89)

¢) —4mn-— 6m? = -2m( an +3m)

Factor each polynomial by removing the greatest common factor.

U lswesh wenmen *Wé?%ﬂmé’
b) 16x* + 42 ¢) 102’12+ 8db> +2db*
= Yyt (e at)

- 2ab* (52”14 4V2)
&) 259222 — 20x2y*LD+ 30x4%5

2 5:3‘;"(5‘1 - ‘-\xj" ¥L¥3Z-3)

a) 20x—6
=2 llox=3)

d) 12p® - 6p2 + 1542

= 3|> (‘\(1 -4 +5)

183
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184  Factoring Polynomial Expressions Lesson #1: Common Factors

Class Ex.# || The surface area of a cone is given by the formula A = nwr? + s,
where 7 is the radius of the base of the cone and s is the slant height.

i) Determine the surface area of a cone, to the nearest 0.01 cm?,
which has slant height 7.40 cm and base radius 2.60 cm.

A= (24002 % M (2.00) UT40)
= 81.b%em?

ii) Write the formula for A in factored form.

A=1tv(»—+s)

iii) Calculate the surface area of the cone, to the nearest 0.01 cmz,
using the factored form of A .

A= (1_50) ( 2.bo +1‘io)
z BLbfem?

iv) Which method i) o iif) is simpler to use? The factored foronis simpler.

Complete Assignment Questions #4 - #13

Assignment

12 2l3e 1. Write the prime factorization of 124> and 30a® and determine the greatest common

e 3U5  fpactorof 12¢° and 304’
Ny <T5 a a“ .
Vesror | emsme 1203 = ax2¥8xaxara GeF = ax3raxa = bol
3oa” : ,}_,"%"?‘g. o
2. Write the prime factorization of 10xy4 and 25x2y3 and determine the greatest common
lo 25 P " "
/\ N factor of 10xy™ and 25x°y~.
@ 66
,? % . A A6 = XK x % ®
z%“ﬁzfm&i@“\"g \01.3 ) =R ‘\J‘._J, Llj Gc{-‘=5xx:jx xj=5x 2
. 23 . s j j
ho %&l}mfmﬁ 7~5'X3-L§_‘ xS *g:);(iu)(xjx xj

when ail fackoes ‘ _
3. Ineach case, state the greatest common factor of the following sets of monomials.

e grime. WM Lowest common
a) 7m,l 14m® Ton b)  6x2, 9x 3x c) be! et eqentats
8 i oy 4
Q) &L a2 o  axt 8P i £)  3xyz, Orst, 12def
o 4 &
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Rerwendloex
towesd " -
oon ®) 8, 15950 ) —1085, 1574 i) 882, 9ab 6a%
mf@ﬁuﬁw’%ge '2()‘1. —Gx 51-4 a\’
P 10816 2088 k) 20 4t Bt 1) —28pgr’, -56p%

1 Ll
Ax —a% 3 4%

4. Complete the factoring in each case. .
P . o Recall: the fachor Yhak

: . . i Ce o $o

a) 12a+24b= 13 (a+ 2b) b) 4p?~ TP p_(4p-7) I e
Ty« 2 } 2 be. e

0) 28 +3xz=_* (2y+32) d) 5x*+10x+15=_5 (x"+2x+3) eack.

e) 6o acd= 23 (3¢ -2) £) 3y°-9=3407-3)

5. Ineach case, the greatest common factor has been removed. Complete the factoring.

VRN

N
~ Chece L a) 3a®+15a=3a(a+5) b) 20p — 10g = 10(2p — q)
N owedk. ).

L BE " g 0 2 3,2 _ 42
P " o) 62— 9x=3x%(ax-3) d) 4a°b +8a°b*=4a’b(1 4+ 2ab)

L

? Mé by i‘ e) —15x%y — 10x2y2=—5x2y( 3*13) f) 16xm%n’ - 12mn2—4mn=4mn('-lxmnz-3n-\)

6. Factor the following polynomials by removing the greatest common factor.

a) 6m+6n' b) 7xy* + 49 ¢) 15pg -5 d) 8c+12d"
x‘*/(\h\”’*\ = b{mn) £ 1 (131 +1) = stsga\;\) :t4l2e43d) . lowest
[ Check ) o — toramon
N ket ova e) 490 £) 6x2— 95 g) 9ab—12dc’  h) 48§D 72)5  exponent
/::}
(g »%L%w Voagl v =3¢ lax-3) - zalab-ue) =1'f51(.2—;j5)
SITN A
P |
( by {7 7. Factor the following polynomials
'\%\W"t} ¥v) lowesd
M Ve [ § Y Y
" a) 12— 8y'+ 167" b) 9pq + 6pr — 1557 o) B+24fD wonen
= % x-2gt42) = 39(:,1_“»--5) LhlE2e b w)
(s ' { ) e t \
Q) 52— 1095 200" ) dbe—2abd'+sabe £ 14884 21077 - 3547 )‘i \
25)‘(%"25-'{‘2-) = 2@(1(‘.-&"“‘6) z1a1‘oz(; '1‘341—55) @@ »
/ﬂm
Bvsure “Haad YOl caenmen factor is gf"\
Hhe GeF by Factoring lse T
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186  Factoring Polynomial Expressions Lesson #1: Common Factors

8. Ineach of the following:

i) simplify the expression by combining like terms.
ii) factor the resulting polynomial.

a) 5x°—-2x+7- 2x +8x 7 b) 6 2y+5y —10y+3y —12
Lok dmd L . [
2 3)( 'l"a!@ o Lpwesd Lammenon 2 ‘3\5 —-\).\1 -
= 3x g 42) mfmm%-. 5 1“\5.,__',5_3) p Boblen ® Wemush

g{,’/ "gv’ffm‘é Hrsd M%t
c) X 3 2x y+6x —Sxy +8xy d) 2(x® - 3x) — 4x(x — 6) + 5x%(x — 2) - 4x we can

%%?ﬂg%t%

2 %m&
= L3P - P - «n.qns 3. - | combimeg
= Le3Pr bady? q\?’j axdobr gt Bdxsdotontote

§o

3*3(‘3)( 13?3'25") ‘1&3-\‘};"4\‘\):@

=1x (¥*-2axtr)

9. Factor the following polynomials. Expand your answer to verify the factoring.

a)  24x% - 6040 b) —8p® — 32p% — 8p'V
> (2x*(2x%-5) = -g%ﬂ-ﬂ\
st E‘tk{tm4 ‘\’(‘? -i'-k{-\\\" 'tp” 3).? -39
\_g*}x}. ady P-Log® veri
Y ST ¥k sing the 4 sivilontive {oogechy

10. An archer standing on the ground fires an arrow vertically upward into the air ata
speed of 30 m/s.

The height (2 metres) of the arrow above the ground after ¢ seconds can be
approximated by the formula h =307 — 5¢2.

a) Write A in factored form. w:5elb-b)

b) Use the factored form of 4 to calculate the height for each of the times in the table.
Record your answer in the table.

Time (¢ seconds) 0 1 2 3 4 5 6
Height (h metres) 0 i5 Yo ys Yo 15 o
h ¢) Explain why the height of the arrow after two seconds is the same as the height of the
‘4‘ arrow after four seconds.
ik
h, A-\' lSwnAs Y aveow is on the way VQ MC‘ n.‘ "\Sobu\s LS on Hee way iom\,
1 % * . d) Calculate & when ¢=7. Explain why this has no meaning in the context of the
bime question.

\n “5(1)“'1) : 7 The away \M“ Q\le M'\' *"\‘f-(l\,w(\i aﬂ

4:6. W does mot '\ravel 35m below
e auwa
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BUMOEEE 11, One factor of 9x* — 6x° +3x? is
(hoice

A. 9x* 4

B. 3x%—2x WP =58%3 v % v X« % «x

C. 3x2—6x+3 CCe Ly.sﬂ- "'"@ ;%éd%_?(-% % 2 2

3 2_2 +1 2 - g% 3x ‘QK-H)
o 37 = 30 K X .

12. When x*y3 - x@:3 + xG@iS factored, the greatest common factor has degree A and the
Response remaining trinomial factor has degree B. The value of A+2B is

(Record your answer in the numerical response box from left to right) Vil

xzﬂalf\jz ‘31-\ Xl‘) Acﬂrce of tommon Pacter A= 2%\ 23
dc_ﬂ vee of remaining +rinsmial fodor B 4

A.\)_@, - (3)42—(’1’) = |1

K potice Yok bradkets were used 4o ﬁ%w\«; s
13. When the greatest common factor is removed from the binomial 98x? —28x , the sals Riudion,
binomial can be written in the form ax(bx +c). The valueof a+b+c is

(Record your answer in the numerical response box from left to right) 1 C]
29t +as Now : g > 22 v rT e X s X
7‘” 214 28 x 3503‘1,‘2,.%1“,‘)(
T T4 =
b e S™e l «— s

Gep = axTuX = \4x

Thus 14\4(1*-1) Co: o=y Thevebre » atbre= ) r(-2)
| 11 b= 194
iy b [ c=-1
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188  Factoring Polynomial Expressions Lesson #1: Common Factors

Answer Key

1. 124°=2-2"3a-aa 30a2=2-3-5-ara GCF =2-3-a-a=6a’
2. 10xy4=2-5-x-y'y'y-y 25x2y3=5-5-x'x-y-y-y GCF=5'x'y-y-y:5xy3
3. a)7m b)3x ¢)bc? d)ab e 4x3 £)3 g 2pg h)-5xz% i)ab j)2x k) 2x%y 1)-4q
4, a) 12 b) p c) x d 5 e) 2cd f) 3y .
5.a) a+5 b) 2p—q ¢) 2x—3d) 1+2ab e) 3+2y f) dxmn®-3n-1
6. a) 6(m+n) b) Txy2+7) ¢ 5G3pg—1) d) 4Q2c+3d)

e) yx+1) f) 3x(2x-3) g) 3a(3b-4c) h) 24y%2-3yd

7. a) 4Bx-2y+47) b) IpBg+2r-5) ¢ H+r+1)  d) Sx(x-2y-47)
e) 2ab(2c—d+4e) f) 7Ta?b*2+3a-5b)
8. a) 3x2+6x=3x(x+2) b) 8y2-12y—-6=2(dy*—6y—3)
c) 6x3y + 6x2y2 - 4xy3 = 2xy(3x2 + 3xy — 2y2) d) 7x3 - 14x2+ 14x= 7)c(x2 -2x+2)
9. a) 12x22x-5) b) —8p(%+4p+1)
10.a) h=516-1) b) 0,25,40,45,40,25,0
€) At 2 sec. the arrow is on the way up and at 4 sec. the arrow is on the way down.
d) h = —35. The arrow has already hit the ground at = 6. It does not travel 35m below the ground.
11. D

12.] 1 1 13.] 1 9
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Factoring Polynomial Expressions Lesson #2:
Factoring Trinomials of the Form X2+ bx + c - Part One

Factoring Trinomials using Algebra Tiles

Consider the algebra tile diagram shown.

e Write the polynomial expression which is represented by the algebra tiles.

o The algebra tiles can be rearranged into a rectangular form as shown below.

i)  Write an expression for the length of the rectangle.
At 2
ii) Write an expression for the width of the rectangle.

%t
iii) Write the area of the rectangle as a product of two binomials.

(ea) (ke )
iv) Write the area of the rectangle in expanded form.

wr4bet8

e The work above provides a method for factoring the trinomial x% +6x + 8 into the product
of two binomials (x +2)(x+4): ie. x>+ 6x+8=(x+2)(x +4).

Class Ex. #1

a) Write the polynomial expression which is represented by the algebra tiles.

Yle5% %
b) Arrange the algebra tiles into a rectangle it
and write an expression for the length + 7]
and width of the rectangle. Ty
\a,\a-h,‘ = A /'}(‘ 5 »IAZZ
width = ¥4\ Noke: Aways place e bavaegh valued
¢) Use the results above to express Hle and then awavae Hae renaini "
the polynomial in factored form. Hles avourd .

YRS wat s (v ) beet)
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190  Factoring Polynomial Expressions Lesson #2: Factoring Trinomials... x2 + bx + ¢ - Part One

ClassEx.#2 | a) Write the polynomial expression which is represented by the algebra tiles.

NN

%2 ~Tx 412
b) Arrange the algebra tiles into a rectangle and express the polynomial in factored form.

¥ =Tx 411 = {x =) (x-3)

Complete Assignment Questions #1 - #3

Investigation: Factoring Trinomials by Inspection

* Expand the following binomials as shown.

4D +4) = Craxtaxte = Stextg
x+3)x+3)= w2 F3ptix+d = ¥* +bx 19
x+Dx+7)= Z+Tx+ x *1T = x>2+9x +7

(x+5)(x+2)= x*+2xt5x 4l % * 4 Ty + 1o

1]

(x-5)(x-2)= %2 =2x—Sx ¥lo = x% =7Tx t 1o

x+8)(x—-6)= 2t ~bx+8x—4 = x2 4 2x -%%

 Consider the expansion (x+p)(x+g)= x> +bx+c.
In each of the examples above what is the connection between
i) the value of b and the values of p and g? p=_1t*%

ii) the value of ¢ and the values of p and g? c=_1%%
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Factoring Polynomial Expressions Lesson #2: Factoring Trinomials... x%+bx +c-Part One 191

Use FOIL to show that (x + p)(x + g) can be written in the form x%+ p+gx+pq.

A
/
FroFovsh ) 4 L,‘)(%\ + Lpr i) +((’)(¢)
00 puiside
[ Wmgde =x’4 [ & * cv tea. o ﬁWﬂwﬁ@gé pavaswelevs in
L: bagd = x> alp4 ‘1.)“ g9, al phabeliesl pedev,

Factoring x* + bx + ¢ by Inspection

In order to factor x>+ bx + ¢ by inspection we need to find two integers which have a
product equal to ¢ and a sum equal to b. If no two such integers exist, then the polynomial
cannot be factored.

In order to factor x2+ 8x + 12 we need to find two numbers which multiply to \2 and
addto_8% .

In order to factor x2— 13x+ 12 we need to find two numbers which multiply to 2 and
add to —\3_.

The next example practices this skill.

Complete the tables to find two numbers with the given sum and the given product.

Sum | Product Integers Sum | Product Integers
12 20 2,10 -15 14 -1, =iy
9 20 4,5 -1 -6 2,-3
4 4 %L, 2 -15 -3,5
-9 18 -3, -6 26 48 -2,-324
Notice that:

« if the product is positive, then the two integers must be
either both positive or both negative.

» if the product is megative, then one integer is positive and the other is negative.

For the remainder of this lesson, we will only deal with examples where the product
is positive. In the next lesson we will include examples where the product is

negative.
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192  Factoring Polynomial Expressions Lesson #2: Factoring Trinomials... x2 + bx + ¢ - Part One

Class Ex.#5 || Factor the following trinomials where possible.
a) x*+8x+12 b) x*+13x+ 12 ¢) x*—13x+12
s (x42)( ¥40) - Cemfxm) e tx) (2 -02)
d) a*-11a+10 e) y>+3y+4 £) x*+27x+50
s({a-1Y{a ~l0) 2 Ao ‘OSS.\\;\c z {(x+2)(x42%)

Factor the polynomial expressions by first removing a common factor.
a) 4x% —32x+48 b) 3x° + 21x” + 302
=q(¥1-2u +12) = Bx(xzf‘lx-uo)

ot (x-2)(x-b) = 3% ( x+2)(x45)

In this example there were two steps in the factoring process - a common factor followed by a
trinomial. If we are asked to factor a polynomial expression, it is understood this means to
continue factoring until no further factoring is possible. This is sometimes written as “factor
completely ...”. The operation “factor” means “factor completely”.

Complete Assignment Questions #4 - #15

Assignment

1. a) Write the polynomial expression which is represented by the algebra tiles.

x* t4x +3

b) Arrange the algebra tiles into a rectangle
and write an expression for the length
and width of the rectangle.

| vzzZd s BE < logih

| Vengin = x43
% %I%%@ wi?‘“«*\(‘t\
3|zl BB B
wikth 7

¢) Use the results above to express
the polynomial in factored form. 244y +3 = (x43) [x4)
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Pactoring Polynomial Expressions Lesson #2: Factoring Trinomials... x* + bx + ¢ - Part One 193

2. a) Write a polynomial expression for the group of algebra tiles shown.

JUUUHOE

e Tl

b) Arrange the algebra tiles into a rectangle.

==
3

S
o h.a
;4 Mm&; ;"%W - o
@%@u st )
jnu&f;, ﬁw’g% “"j
| ¢) State the length and width of the rectangle and hence express the polynomial
in factored form.
\mjik =%=5 x*=7x 410 = (x-5)(x ~2)
width =
3. Use algebra tiles to factor the following trinomials.
a) x> +5x+6 b) x*+6x+5 ¢) x*—6x+8
wrzd B em ¢ fadve { |wzzitinoa
@ 77 gl BaEB®
@ Ml aaBn
- i
1 “ +(xx8)0x 41 = (- % -2)
‘%émwaﬁ% _—
Foadkow 2 ?@‘ﬁ@&@w%&
= widdh Qﬁd a,iﬁ.@m

‘e

WS4l = (7e3) (x+2)
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194  Factoring Polynomial Expressions Lesson #2: Factoring Trinomials... x* + bx + ¢ - Part One
4. Complete the tables to find two numbers with the given sum and the given product. [T
ink about i%"”}
P Sum | Product| Integers Sum | Product | Integers Rackor g {J
([ Tk aboutibty [D | 5 6 1,3 e)| 11 10 {10 e sk
7\“‘% fackr (5 24 D] 8 ! hY1 h| -8 15 "3,75 ¢ g
i, - - “lo| 11 30 5 b g | -15 56 -1, -8
-2 -5 ) @y | 11| 30 | -s,-L hy|-18 | 56 [ -u-m ({7 g
#\\M ; %}m%} L M %
” = 5. Complete the following. \M_M
"‘"”}: a) X2+ 7x+12=(x+3)(x+%) b) x> +9x+8=(x+1 )x+ §)
Stop ok
repeat ¢) X>=Tx+10=(x-2)(x—5) d) ?-14t+24=(t-2 Yt—\)

e) 2 +8z+15=(z+5)( 243 )

6. Factor the following.
a) x2+3x+2
= {waV) (x+2)

d) x> +8x+12

= (x 42 ¥4b)

b) x2—3x+2
2 (w-1)x -2)

e) x2—10x+21

= (x-3)(x-1)

£) b2—126+20=(b-2)(b -t0 )

¢) x2+9x+18
s (x+3)(x +b)

f) x>—11x+24
=(x-3)x-9)

-
/fézépt Po.{«s
4

.,.2_5.‘
- 12
-8
“ s

-1
-2
-3
-4

T

Smi VTN
prebloantng Sam
o ek faiss

add 4o 131

e

Copyright

Factor where possible.
a) x*+11x+ 10

= (x41)(n+10)
d) y>— 11y +28
= (3 “ﬂ(\j—ll\
g) p>—16p+28
= P-J.)(V—N\
j) a’—-12a+24
not gossiLle.
m) m?+ 22m + 1{1\

= (man) lman)

oy
2 (w4t

b) x%+ 10x+ 11
ot gossiL\c

e) y2+17y+42
z sz *s)(\j )

h) x>+ 24x + 80

= {(x2){x +20)
k) d?+ 184 + 45

= (1) (d sy
n) n%-23n+ 102

2 (n=-L)(n-11)

v

¢) n?+12n+32
= (n *‘f)(h‘\ 9)

f) 2-10f+21
~E-3)(4-1)

i) ¢2-32c+60

z (e-2) ¢-3)
1) p%-29p+ 100

= (p-4)(p 28)
0) g*>—28¢+115

= (0\:5)(0»—13)

0> R
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8. a) The expression x% + bx + 12 can be factored over the integers. Determine all possible

values of b. Eacker fuisef o Fasder Qwﬁ“ o iz
Goal: Tofind 2 inbegers witn Sw-i 2ol roans
a Yol w.. TRk a-d Ly
L —Zpe g = ~1 A% e

£ 13,8,7,-13,~8,-1 megative pesilive.

b) If the exprm Foéx+c, where ¢>0, can be factored over the integers, determine
all possible values of c. //f””“
ae zb ( (1ils) =
Goal: Tobrd 2 posihive inteqers
it sum of C. \E (2200
— ({333 ﬁg

i

9. A Volleyball court has an area of xZ + 15x + 36 square metres.
a) Factor x2+ 15x+ 36 to find binomials that represent the length and (F 2 cb[m

width of the court. ‘Wj*ﬁ + X4
x? t16x 430 = (x 412)(x+3) widthh = X ¢3 > ; %
b) If x=3, determine the length and width of the court. ?; '3
iz =15
length = (3412 = g width = )43 bm Y 93
Py b b e 5tof
-~ l\d. Factor. m@ >

Prob len ! a) 2x%+6x+4
Endn ol “theege - g(x"-\3x +2)

w%mmw«; hase s a( x4V (xe)
& Lead

b) 4x?—48x + 128

=4 (2~ Lax 4 32)
= % (x -&) (x-8)

¢) —2a*-30a-108
~20a® +\5q +54)

-2 {aslY(a+9)

* Padkor oud ™ " coe Wrient

[ LI

e) ax?— ldax + 45a £) —10a*+ 100a> - 24042

= ale® -y ¢us)

weileiont.  q) 5x2—20x + 15

Ledug 4 2

o remove v N _
05 & epentawn = Sx=0lx-3) : a (% -5{x-1) : —10atC a-ti{a-b)
Pcder before 1 facker oult all vacable

%«d&m@} 11. Con81der the following in which each letter represents a whole number. Comns frclmes
a8 welil.

e vemaing x*+5x+6= (x+A)(x+B) Cpag X 2+10x+21=(x+B)x+G)
Hinomial, (x+n(x+%) or (Hax)(x +2) (&:m;;w; -(uzb(w«l) ov h‘g}zd(ug
W we can A ™ | Gooninen ) G )
i willlse x*—9x+ 20 (x-T)x—-L) S0 92 16x+ 32 = 2x-T) [ =g
o ok = (X 4)(x~5) ov &;»éu-qr\ e ogx 414) = 2 k™ 224
easion | v LY 3:¢
s : " L’ %mm& Toask =4 Must be T % oor
%‘?‘MM byis B+ 1057+ 9x=x(x + HE+E) _ ;| _, 67— 54x+48=6(-D(x-5)
FEpADIE wmn A :
ol nemyal a0 ® “(\' xlox+9) = x (x *’()(}?@u : L (x*-9¢ +8) = LM?(wV"{s)\» 1:¢
be %ﬂwﬁmﬂé or b{xn-¢g){x=1) § =1
b émég&im? % (xﬂ)(x-‘-@ﬁiﬁ 2 g q :-¢
3 Determine the value of each letter and hence name the famous person represented by the

following code.

@ & G 6 0 o @ e 0

¢ T L L §& A T € s
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IWEIER 12, Which of the following is not a factor of 3m? - 27m + 547
. Choice

A, m-3 STEP LY Leading coclicient 1S not equal ol fo0
B. m-6 a.“-m\f\ to Hacksout o 3. f’%ﬁ;;% T
@ m-9 23 (m® - 9m +18) J %&n@wﬁg
D. 3 STEPL: Pattor using \f\S{lec.‘hon - &W’% ‘z%

2 3( m-bY m=-3) oo
13. For which of the following trinomials is a +5 not a factor? £
A. a%’+6a+5 (ats){axt) gg

B. a?+11a+30 = lass)( atb) A
(C) a®+10a+50 = Lot fossivle hofctor) ’*"‘pm
D. a®+10a+25

s

3

Z
lCL'\'S) ecg@mﬂm’ 2% 28527

i

. 2 .
14. The expression #° + kt + 12 cannot be factored if k has the value w 4—Stof

- _ i
A. -13 B. -8 c. 7 11

£ 1(-13)k v L4t 4y L+t 1y L+ LDt ay

b3k 412 Y. LR T Ttrubin

(e ) = (& -.nl‘r.-L) 7 (£42) ey PRodren (P45 =1

15 The largest value of & for which x 2+ bx + 32 can be factored over the integersis ___.
Reqponse (positive) )
(Record your answer in the numerical response box from left to right) 33
@
41) D= x> 433k ¥32 %%, (TN
oAt 4323 = zé& Fadtor Qmw\)
32

Answer Key
1. a) 2+4x+3 b) x+3, x+1, ¢) P+4x+3=(x+3)x+1) L4 43 @W
2.a) 2-7x+10 e) x-2,x=5, x=Tx+10=(x—2)(x-5) s 24 116 = 13 \
3. a) (x+2)(x+3) b) (x+ DEx+5) c) x-H(xx-2) /)
4. a) 2,3 b) 1,7 ¢) 5,6 d -5,-6 LT BN T

e) 1,10 f) -3,-5 g) -7,-8 h) —4,-14 ( /\)
5. a) (x+3)(x+4) b) (x+1)(x+8) ¢) (x—-2)(x-5) w

d) (¢-2)(¢-12) e) (z+5)(z+3) f) b-2)(b-10) .
6. a) (x+1D(x+2) b) (x-1(x-2) c¢) (x+3)x+6)

d) (x+2)(x+6) e) x=-3)x-7) f) x-3)(x-8)
7. a) (x+ D(x+10) b) not possible c) n+4)(n+8)

d 0-H0-7 e) +3)y+14) ) (F-3)¢-7

g) (p-2)(p-14) h) (x+4)(x+20) i) (c-2)(c-30)

j) not possible K) (d+3)d+15) 1) (p-4p-25

m) (m+11)(m+ 11) n) (n-6)(n—17) 0) (g—5)g-—-23)

OR (m+11)2

8. a) 7,8,13-7,-8,-13 b) 5,8,9 9, a) (x+12)(x+3) b) 15m, 6m
10.a) 2(x+ 1)(x+2) b) 4(x-4)(x-8) ¢) 2a+6)a+9)

d) 5(x-1){x-3) e) ax-5)(x-9) f) —10a2(a—4)(a—6)
11. BILL GATES 12. C 13.C 14.D 15. 3 3
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Factoring Polynomial Expressions Lesson #3:
Factoring Trinomials of the Form x2+ bx + c - Part Two

Review of Factoring By Inspection

In order to factor x* + bx+¢ by inspection, we need to find two integers which have a
product equal to ¢ and a sum equal to _b. If no two such integers exist, then the polynomial
cannot be factored.

In order to factor x% + 6x+ 9, we need to find two numbers whose product is and
whose sum is :

In order to factor x%+ x — 12, we need to find two numbers whose productis ___ and
whose sum is

Recall the following points from the previous lesson.

e If the product is positive, then the two integers must be
either both positive or both negative.

» If the product is negative, then one integer is positive and the other is negative.

Factor the following trinomials by inspection. A

5 ﬂff)ffj ()m 9 /) MH %g
) Pox-12fta, ] b) P+3-187 [0 a’=Ta-8 |4y +U
(VD =tz (25 2 yey = 18 D —-3
(D +A” () +E) 3 ()=

(¢+x-H) /m

Factor where possible.
e
LA ) —a?—6a+ 27 ﬁ?” b) 22— 14t+20 [+1,+ 10
L 19,4
= () (a®: H:a -;z?) 3 Q22 —”.* ,0) +;£ +5

W )é?i")( V= -d?
=l{a-3){a 3 L \N“jﬂ(;z)(wg) z JO
[. ég\ Gﬁ?} (MQ).} (-:«5’3 o -
¢) x>-3x-6 e N0 s idetic] d) 4x* —16x° -—20x ;
(1)) =~ mfiizwf Wﬁr(im@f? gt (x®- L/x*- 5){‘”.“5]
(1)+ ()= SMaff,,@fm -6 and add S (1)E5) =75

=3y . fuchring it XZ/XH)/)( () ooy
%@1‘” {?@55‘};&& I )(élg } /7/ f}‘i'i %

- Complete Assignment Questions #1 - #5
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198  Factoring Polynomial Expressions Lesson #3 Factoring Trinomials... x2 + bx + ¢ - Part Two

Factoring Trinomials of the form x 24+ bxy + cy 2

Complete the following statements:

i) (x+2)(x+4) can be expanded to x% +6x+8,
so x2+6x+8 canbe factored to ( « 42 )( x 4% ).

ii) (x+2y)(x +4y) canbe expanded to «* 4 by 31 ,
so Xt \"‘j £ %4 can be factored to ( x 42y ) +y ) ‘“‘*««J
Class Ex. #3 Factor.
a) x2+ 13xy + 30y? b) x2+71xy —72y? ¢) 3a®- 15ab - 252b*
SCTENISEY = (el -12q) = 3{al-5al - 4L

=3 [ a+v1b)(a -L2b)

Complete Assignment Questions #6 - #11

Assignmeit

1. Complete the table to find two numbers with the given sum and the given product.

Foctr {gi¢

REIC D!
, %éik Sum | Product | Integers Sum | Product | Integers
. tum | a) 8 20 -2,l0 d| 3 =70 -T1,l0
=g wvo?
b) | -8 =20 2,-10 e) | —-11 28 -4,-1
c) | -1 -20 Y,-§ P 0 -16 -4 .4
P A= ﬂ
, g 2. Factor the following trinomials. //
- / %&v%w
a) x2-2x—15 b) x?—2x-24 ¢) x*+2xL24 “gfﬁ
. (x-5)(x+3) = (x-b) (%44) = (x t6)(x-4) ﬁm
i*’:aH i
} \);7 d) x2+2x-3 e) x2+x—30 f) x%-3x—10 f ‘ —
.t { = [xa2)(x-0) = (x46)(x-5) » (-5)(x42) . ;:;1 \
< L L 412 g
Z A Copyright © by Absolute Value Publications. This book is NOT covered by the Cancopy agreement
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Factoring Polynomial Expressions Lesson #3: Factoring Trinomials... x>+ bx +c-PartTwo 199

o
Faﬁig " 3. Factor where possible.
AT 2 a) 24 10x+16 b) A - 11x+18 o) x*-2x~8 d) x*+3x-18
AN kw\ = (42 (v 48) = (x-2)(x-9) = [x42)(x-4) = x26)(x-3)
{

o,

GERELY) ,
THovy s e) P —dx+ 12 f) x%—4x-12 g) x2—10x+25 h) x>+x-20

@N’%

%MW%;&%} = ok possible = {x-6)lxe2) = Lxmil(x-g) = (reg ) (% -4 .
S A e Z1 I
= -5y e

/
Factor boire ~ 1) m2+21m+38 j) a®~17a+42 k) p?-10p-9 1) p*-9p-10 |
{A{%’ T, T 323 (0n 419) = la-1){a -3) = nok (ossi\da a (g ~1o) p 40y W

;?& ”‘L:’*“‘gl Em%mf\

N I T ) aiven sign of
("% "4=7]74. Factor. wiSdle beion.
g e P2y 2 —Tx—12 b) 4x2—28x-32 ) 5x2-20x+15
R ! SN
RS = -V 4Ty a2 = Wl* - 7x - 9) 25 {at ~nx+3) { Facdot ?w}
B R LD T = 4 (x =8 x+1) = 5 2 -3)x-1) }( o
/ SR N P
/ {ii 8 =
/ d) —2a%+ 2a + 220 e) b:x%— b2 — 45p1 £ 20+ 267~ 40 g |
/ = =2la* -q —Wwo) = LY (k™ -U4x -45) 2 axlx*4x-300 & e
= ~2 (o -W) La *+10) 2 W *-Dlxas) * ax (x 48) (x-4) @"@ﬁ

Note: Whaea Qm&«ré@s@g oy ?a%ﬁwmi&& alwaug q@;m?% e
j AN 5 I ©
Lachor owk 4 “areakest Gmmon ok, beboce Movite €a }
4y inSpedvards of any otherduge o8 tore complex Tretering . This inchudes Reuches ey Tux =
5. Consider the following in which the each letter represents a whole number. fiegafive Jrion tee

2 4dx—5= (x+A)x—0) W3- Sh=(x—E)x+]) \eeking cocthesenk.
- « O
= (x 5 x-1) = (x -2) (x 41) ; Ly
3 2 2 s 2 =T
x4+ 2x* = 8x=x(x—-Y)(x+ P) 3x“—-48x+192= T(x—R) y 29
=x( k% ey -8) = ¥ (%2 xa) =3 (at-tbx 4} 23 (x-8) 5 A
_5x2 4 20x + 105 = — 5(x + T)(x — H) ; : B
= &
2 =5(x* -t x-21) = ~5(x+3) x-T) 1 =&

Determine the value of each letter and hence name the fictional character represented by the
following code.

M G 6 6@ @ @ O 6 & O 6

Wk L LY P oo T T oE &
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200  Factoring Polynomial Expressions Lesson #3 Factoring Trinomials... x% + bx + c - Part Two
6. Factor.
a) x2+ 18xy +45y% b) x%+ 10xy —24y> ¢) a®—12ab +36b>

= (1-‘:!55“%*53) 2 (x-24) hﬂl'ﬂ
e) xZ+xy —72y*

= (‘A —g‘j)( x-\ﬂj)

d) p?-12pq +11¢>

= [Pq,)(p ~\\q,\
7. Factor completely.
a) 4x? —80xy + 144y’

= "((‘(1- JOM) £3b 3")

b) 3b%—15bv —72v?
30 =Sy - 2ty )
3(\:"3u>(\9-\r3v)

L}

1 %~\‘Zg)(¥—13\

« (a ~bL)a-tb) ov [a-Lb)?
f) x*—54xy —112y°
= (x429) (x-5by)
¢) 2¢?+ 66cd — 140d>
= 2 (c* +33¢d -T0d?)
: 3 (cr3sd)lc-2d)

‘ l\é%lﬁ.ple 8. When factored, the trinomials +2—10x+21 and x*-4x—21 have one binomial factor
_hoice

in common. This factor is

x—17

C. x-3

B.
D.

x+7

x+3 o4y ~24

9. One factor of -m®— m?+6mis

m—2 B. m+2
C. m-3

Be fe Do

)(7'-\0* 42\ = (\"5)(7‘ "-’)
= (xad)(x~1)

Molree these is a0 ™ vasiakle in all 3 Yermns.

ek *}?& MW‘@ Caﬂﬁ{}m% W% I

N Tem-b)

2~ {me)(m-2)

D. m-6
10. One factor of 3x%— 6xy — 9y2 is

A, 3x B. x+2 = 3( - 1*5“33")
C. x+3y x+y 3 3(1—3\’)(,‘&‘3\
11. The expression %2 —4x + ¢ cannot be factored if ¢ has the value
A. -5 x -4x -5 = [x-5)xn) ?&f;’m {)cum
B. 0 “1“'\)( = X(.\(-"(’)
C. 4 2 gy e = (x-2)* »5 -wg
5
+* -4x 45 = nod (oss.'Me.
Answer Key -
€W€?
1. a) 2,10 b) -10,2 ¢) 5,4 d -7,10 e) 4,7 f) 4,4
2. a) (x—-5x+3) b) (x-6)x+4) c) x+6)(x—4) d x+3)x-1)
e) (x+6)(x—5) ) x-5x+2)
3. a) x+8)x+2) b)) x=9Nx-2) ¢) (x+2)x—4) d) (x+6)x-3)
e) not possible f) x-6)(x+2) g) (x—5)2 h) (x+5)(x—4)
i) (m+2)(m+19) J) (@a-14)a-3) k) mnot possible 1) (p—10)p+1)
4. a) -(x+3)x+4) b) 4x-8)x+1) ¢) 5(x-3)(x-1) d) —2a-I1l)(a+10)
e) bz(x—9)(x+5) ) 2x(x+5)(x—4) 5. HARRY POTTER
6. a) (x+15)(x+3y) b)) (x-2)Gx+12) ¢) (a— 6b)> d (@-9p-119)
e) (x—8y)(x+9y) ) (x+2y)(x—56y) ,
7. a) 4(x—18y)(x—2y) b) 3(b-8(b+3) ¢ 2c+35d)(c—2d)
8. A 9. A 10. D 11. D
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Factoring Polynomial Expressions Lesson #4:
Difference of Squares

Investigation

a) Complete the following using the trinomial factoring method from the previous lessons.

Sum | Product | Integers Polynomial Factored Form
) | 6| -16 | -8 2 | x*-6x—16 (v-3) % +2)
i) | =15 -16 | -l %t -5y - b (x=16) (x41)
iii) | 0 ~16 | -4 .4 | x*+0x-16=x2-16 ( x-%){x+y)
iv)| 0 64 | -%,8 w4 0x b4 = x —1y (% -2¥ %+8)
V) 0 -25 -5,S ¥ tox - 25 = %% -)¢ (x -5)(%+5)

@@ (‘MWWW\
B ZE % v B% 2 Or )
b) The third row in a) shows that the factored form of x%— 16 is x—=4d(x+4).
Use the pattern from the last three rows to factor the following.

i) x2-9= ii) x2-49 = iii) x2-36=
(x-2)k +3) (=T x+1) = (x - b)x+¢)

iv)x*—1= v) a?-100=

= (%= (x40 (a-t1o)(atio)

¢) Extend the procedure from above to factor m? — n>.

Verify your answer by expanding the factored form.

(m-nY{man) Cweck Werlk
- b, -0
M. .Kh.%'\w&ﬁ Mm‘ % Dran, wg\z“

&Y %h_?\’zﬁ &“’Ml*’“hL

d) Consider the expansion (x — y)(x +y) = x2+ bx + c.
i) Explain why the value of b is zero.
R i U i

The two middle '\umg in The cxganSim ave o{(oc."hs of ech pther,
there Sum is 2eco So b o,
ii) Express ¢ in terms of y.

c-—j"
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202  Factoring Polynomial Expressions Lesson #4:  Difference of Squares

Difference of Squares

The examples on the previous page are trinomials of the form x%+bx+c, where b=0 and
¢ is the negative of a square number.

This results in a difference of squares such as x2 =25, P 100, etc.

To factor a difference of squares we can use the identity:

a?-b*=(a—-b)(a+Db)

The identity a® — b%= (a—b)(a+b) can be illustrated in the following diagram.

1, o a-b
; a + b

a Shaded area = (a - b)(a + b)

Shaded area = a% — b2

The shaded area on the left is cut along the dotted line and rearranged to form the diagram
on the right.

The shaded area on the left is represented by a? — b? and the shaded area on the right

is represented by (a—b)(a + b).

Factor the following polynomials using the difference of squares method.

Class Ex. #1

a) a®-4 b) 144
: la-2Ya+2) = (k ~)(dti2)
c) x*—y? d) p2-72
: Lv—\&) le4yg) = (g _7)(?*1)

Note that it is not possible to factor a sum of squares like x2+4, ie. x>+ 0x+4.
It is not possible to find two integers whose product is positive and whose sum is zero.
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Factoring Polynomial Expressions Lesson #4: Difference of Squares 203

In the identity a® - b%= (a- b)(a + b) we canreplace a and/or b by numbers, variables,
monomials and even polynomials.

For example, 4x% - 25 can be written as (2x)2 - (5)2 and can be factored using the above
identity with a=2x and b=5.

4% =25 = (2% -8 )( ax+§ )
9m? — 4n? can be written as (3m)2 — (2n)%, and can be factored using the above identity

with a =3m and b =2n.
9m? —4an? = ( 3 -20)(3mian)

The factoring above can be verified by expanding the product of the factors.

Class Ex. #2

Factor, if possible, using the difference of squares method.

a) 16:2-49 b) 81a% -1 ¢) 100 —y?
= -1 (4 +7) = (Qa ~1)(Fa+1) = Bo-yltoty)
d) 36p% - 2592 e) 4x@25 f) 64—9a%p2

= tw-s@ups@ = Yok pussille « 2 -3ab)(843ab)

A

o
-

P
@%m&w Diffecenie oF Savacet inplie Aedobrechion .

CassEx.#3 || The floor of an international doubles squash court is rectangular with an
area of 25a% — b? square feet.

a) Write expressions for the length and width of the floor.

\Unlj'\\v\=50\-l"a 0 width s sq-b &

b) The perimeter of the floor is 140 feet. Determine the length and width of the floor if the
lengthis 1.8 times the width.

Shep 1t Melake lu,ﬂ-ﬂ\q,d width 4o feripeter to \,\,(CQA\,S selve fov at teast one voriabte .

Pectmelor = 2 Lot 4 200idthn = o sath=18lsa-b) g
Pestetor = 2( Sadh) + 2 (Sa-b) = o Sath= 4a-1.1% v
b atib t log -2b = 4o 13b = Yq \tw"’(k: 51) 4o
oq z Yo Ld’.@ = L‘é—%
o = 7 z.t\i =M1 =28 | willhagigy oy,
$20 Llake loghh b width do apelily soluehe b 23 -fio] 58
23
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204  Factoring Polynomial Expressions Lesson #4:  Difference of Squares

Difference of Squares involving a Common Factor

The first step in factoring any polynomial expression should be to determine if we can
remove a common factor.

Factor the following polynomials by first removing the greatest common factor.

Class Ex. #4
a) 2a?-50 b) 3x%—12y? ) 144p2q* -4 d) 3x> - 27x
ATIC O I Y S Y R T
z Ha-5)(as%) .3 (x-us)*(xnj\ = w(eﬁ-n (Lﬁn\ = 3X (-t
Nottee Hogp
%m&wﬂ %m’gﬁga,iﬁé
het aualus viee, | Complete Assignment Questions #1 - #14
Hoan for e 1. .
Assignment
1. Complete the following by determining the missing factor.
a) x2=36=(x—6)(xsb ) b) P—121=(c+1)(c-u ) © f-k*=(-B(j4)
2. Factor the following polynomials using a difference of squares.
a) x*-49 b) x* -1 ) x*-15° d) x?- 400
= (x -1x+7) = (x =0 {xe) = (x-15)(x415) = (®-20)(x420)
3. Explain how factoring a difference of squares in one variable can be regarded as a special
case of factoring trinomials by inspection.
A dillerente of squaves tan be vegarded as a Irinomial of the Lorm Fibx+c
inwhich b=0 and ¢ is mﬂq'h'ue_ | We need o Gind Awo Aumbers which Muttiply
o c ond add Yo zen .
4. Factor where possible.
a) m?—n? b) 2-7? ¢) 1-k2 d) g% - 64n®
= [m-n ) = (e-T e = (1-%)(1+k) = (.5.3\,.\(3*%\
e) 25x% - 144 f) 16a*-9b° g) ’H h) 121a*-366>
=5x-1)lexatzy = (Ha-3b)(Hardy) = not essible = (M a-bYY(Natby)
SR L e T _ . _o1p? _9s,2 2_ 2
[ @1 i) 49-4hn j) 100-281b k) 1-25z 1) 225a“-b
FAYY g .
( @ ,o° = od Qessible (o~ (1o4qb) = (1-52)(1462) = (\Sa-b) (15a41)
€f> 5 4’ m) 16922 - 4> m) 256-y° 0) 2E)36z° p) 49a% - 400
. K’u‘x =V\o¥ oS‘S}\g
7 Peblemt ) =(ng-2q)(nzezg) = Wbl “ « (la-s) (Tt
h %v;w +5 not j
5 §0%mm§’ j}
/mm/" Copyright © by Absolute Value Publications. This book is NOT covered by the Cancopy agresment.
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Factoring Polynomial Expressions Lesson #4: Difference of Squares 205

5. The floor of a classroom is rectangular with an area of 81m? — 4n? square metres.

a) Write expressions in m and n for the length and width of the floor.
\mg‘\h 20y dn Metvey wide  qm -9 webves

b) If the perimeter of the floor is 72 metres, form an equationin m and n
and solve for m.

Pcv“\mv\wr 2 2 (%80 42n) J(”\M-le\\ E R N Y
1Boa'tn 418a - An =Ty 3
3 QW\ =12
3L 34 ™ =
¢) Determine the length and width of the floor if the length is 25% greater the width.

Aoy + 21 3125 (Am o) 1htan= \15(1! -0 \.a‘jﬂ\aqu)*zu)  Jom
Let mo=a “'”‘“’27-5 25n B
wilia SRR 22 (0) = (L,
U2 +2n = 128 (q() - 2n) 4Sn = 4.5 =
gﬁﬂ@w}m
. ‘h = \
WW‘M 6. Factor.
Gefiviont g 852 32 b) 4a? - 100y> o) 342752
is @%{’W%ﬁm ) =x%(x7""i) ) 2 z ) 29 2
P Labustiesd % (x-2( z 4la - 25y )i = 3(k249s%)
ehoek i€ there x+2) =4 la-5y)(arsy) ord s wthefustad
age. MO@ lae %Z?vﬁ o wﬁW&X €.
greates s d) TP =Ty e) 9a%b% - 36 f) 8-50p%g? bivtnial
“Cormon = TG yh) = 4la'p? - 1) (4 - oo
W& '-7[X ){“‘-‘- ) . :2"\ 25?1
b Qactoe ok Py = Alabo-2)( ab +2) 2 2(2-5pq )(245p)
et beee 213 -5pq 2S¢y
amm@ g) w?-x3 h) 20a%b% - 5a%p*
o dilfleroue 'Xl‘j -X ) =SA"L'('\"QZ\>1)
o gqpares. Ly g ) 2 5% (2 ~ab)( 24a))
7. Factor.
a) a?b?-9 b) c? - d%e® ¢) 100x% - y%z?
= lab-3){(ab+3) :’(C -de)lc-de) = (lox~- \1}[!0%‘?3‘)
d) p%q%-r%s? e) 25x%y? -1 £) c2d? - 4f?
-n‘s) = [S'x -l\(Sx +1) = (ed - 12)(}&*1%)
= (Pc‘,"’ TQ)( r% - 'j ‘j V\:&Yg\;ﬁf&%@mﬁ% }K‘\ Ve \f““%ﬁ\
ii ot WS&‘I@@ s st as kw*ﬂ*x«%\
) 2.2 22 9 9 8°° 2 . um%%ﬁ aS -4 = {x-2Y re2) \;
g) 4x“a”—49z°t h) 16a°c”—225b°d ii b dalce o Look. y W)
= (2axa-TzA)(aratT28) = (4oc- \5‘»4)(‘*%*‘5"%,% i’;’;‘i KRN ‘“ﬁma | ;;}» . z;z
( 7. }
? { *%j 228545 @?’%ﬂf N Mw&w W“iw/)

N
R W M/
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206
8. The diagram shows a circle of radius R with a circle of radius r removed.
a) Write an expression for the shaded area. b
@req = '}_" IZ." =W 2 P ,%; ‘@fﬁé’ enge o 534 LEEC 51 ;
b) Write the expression in a) in factored form. sk %::mti% ot on
oven = w( el -v*) - (e-v)(Zev) Tackss W
¢) Determine the shaded area (as a multiple of m)if R=8.5 and r=1.5.
Do not use a calculator.
orea, = W L35 -1.5)(3.5+415)
= WD)
= "l_o_'[_\'
N U ) . .
9. The expression Zmy® — 5mu” occurs n physics.
g R
a) Write the expression in factored form. ‘tzjq a ditterence of Squases ,
& A st mugd Pacter ok
2 - (0 s,
2%.'“('\' W) - ﬁ miv-udlvin) Y common Hackee ol Lty |
2
b) Determine the value of the expression when m =10, v="75, and u=25.
Do not use a calculator.
L L) (5= 258) (15 425)
a
= L (W) (5e) Llooy
a
=z (8XS6)(1o0) = (A50Y Voo) = 25000
10. Consider the following in which each letter represents a whole number.
64x% —y% = (Hx —y)(Hx +Y) 16x2 - 4 = C(Ix + 1)(Ix — 1)
1= 1 ( 2
'-‘-(31—\3) (8*-&\3\ = 4 {71
3% ¢ = 4 (x-0(x41) = 4 x a0 )
4= ¢ Tx% = 252y% = P(x — Ey)(x + Ey) Lx% = Ny? = (3x — 5y)(Sx + Ay)
5 : :1(x *3 sz-) ‘\x"~1531= (.31:-‘533(3*-(-53)
1= 27 (x-by)( xt6y)
$=u Determine the value of each letter and hence name the country represented by the
T4 following code.
15 : N @ @ @ 9 ©

C W T L E
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11. Susan was showing Rose how the difference of squares method can be used to multiply

certain numbers without using a calculator. She showed Rose the following:

38 x 42 e ffi?am%%

4
:z . b
=(40-2)(40+2) = (402 - 22) =(1600~-4) = 1596 %@ vabue of L T

o

) 15 ash fm&szsmg%ﬁ -

a) Use the above process to evaluate:

1 %\éﬁmdm %w%wv’w@ }
v } For i
*‘“5“ D L 3% and %o,
i) 27x33  ep—t—pr i) 61x59 evip - o
271 @ 33 59 {E}} o %,; et %\z@ )
' LD

= (30-3)(20 +3) s (Lot ) {bo-1) N
= 30" -3* = (Lo 2-12)
= Qo0 -9 = 3600 -1
= 493 i Bsqcl

b) Explain why this process is more difficult to determine the product 66 x 72. WWTM

e € 1
bb «12 resed as a difesence of sguases (’u“z -3%) canaot Nvest |
msil\j be evtluated witnd a cdalatov o \D"ﬂ MY (\ic«‘\{m. i

¢) Make up your own multiplication question which can be answered using this process.

Evaluate U2 %38 withoud us;.\ﬁ \°"j Mw\ke liccdkan ov a caladator,

PUNIERER 12, One factor of 16 — 4m?

i 13. Giventhat x> — y2 =45 and x+y=9,
Choice =4y _Mz.) the value of x is
Ao dom (224 A 2 W o' s (9 ) xy)
B. 8-2m B. 5 ye » (""3)(‘”
C. 4+m ©) 7 5+ ey
@ 2+m D. impossible to determine
Tws, %-9°S ad xhyq
So x=7 ad \3’3-

' st by inspectn .
14. 3x+2y is a factor of the binomial a%c% — b%y2. JOT By fspeche
Re-ponse The value of a? + b2 is

(Record your answer in the numerical response box from left to right) 113
2 2 T 2
- = - th =94 =13
(3¢-29) (3 v24) Ex Zj oF b= a4 = 13
&13@‘ bm%ﬂ'}
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Answer Key
1. a) (x+6) b) (c-11) c) (+k
2. a) (x=TNx+7) b) (x-Dx+1) ¢) (x=15)(x+15) d) (x-20)(x+20)

3. A difference of squares can be regarded as a trinomial of the form xZ+bx+c in which b=0
and ¢ is negative. We need to find two numbers which multiply to ¢ and add to zero.

4. a) (m—n)(m+n) b) (c—-N(c+T c) (I1-k(1+k
d) (g—8h)(g+8h) e) (5x—-12)(5x+12) f) (4a—3b)(4a+3b)
g) not factorable h) (1la—6b)(1la+6b) i) not factorable using whole number exponent.
i) (10-95)(10+9b) k) (1 +5z)(1—52) 1) (15a+b)(15a — b)
m) (13z-29)(13z+2g) mn) (16 —-y)(16+y) 0) not factorable p) (Ta+20)(7a-20)
5. a) (9m+ 2n) metres, (9m — 2n) metres b) 209m+2n)+2(9m—-2n)=72, m=2
¢) Length =20 metres, Width = 16 metres.
6. a) 8(x-2x+2) b) 4a-5)a+5) ¢ 3(*+9s? d) Tx-y)(x+y)
e) Yab-2)ab+2) f) 2(2-5pg)2+5pqg) g) x(O— x)y+x) h) 5a 2p 2(2 —ab)(2 +ab)
7. a) (ab-3)(ab+3) b) (c—de)(c+de) ¢) (10x - yz)(10x + yz)
d) (pqg—rs)(pg+rs) e) (Gxy—D(Gxy+1) ) (cd-2)(cd+2pH

g) (xa-Tzt)2xa+7Tz) h) (dac—15bd)(4ac+ 15bd)
8. a) A=nR’ -mr? b) "R-nNR+r) ¢) 70m
9. ay—4m(v—u)(v+u) b) 25000 10.CHILE
11.a) i) 891 ii) 3599

b) 66 x 72 expressed as a difference of squares (69? - 32) cannot easily be evaluated without
a calculator or long multiplication.

12. D 13. C 14. 1 3
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Factoring Polynomial Expressions Lesson #5:
Facroring Review

Guidelines for Factoring a Polynomial Expression

If we are asked to factor a polynomial expression, the following guidelines should help us to
determine the best method.

1. Look for a common factor. If there is one, take out the common factor and look for
further factoring.

2. If there is a binomial expression, look for a difference of squares.

3. If there is a trinomial expression of the form x% + bx + ¢, look for factoring by
inspection.

4. After factoring, check to see if further factoring is possible.

(Ve Polynomial expressions of the form ax? + bx + ¢ will be discussed in the next math course.
= y p
~Q Yackee oy
30"
- *@g ET
Factor the following. RENCERL),
a) 9x?—36 b) x*—16x—136 3 Z¢) —x?+26x+27 d)y x*- 3x§— 5x+ 15
29 (x> -4) = (x+2)(x=1§) l; Z =-Ux*abx-21) (x-3)
= Qx-2)(x+2) = -1 (xgr)(x=21) xwé::::;si;ﬁ;;}
=('K"3)(x-s) %\
Complete Assignment Questions #1 - #9 %f@‘:‘
Assignment
1. Factor. M«i»‘.%jr‘e;m?gw,a g / insgection ) / égﬁ;;‘;
a) x*-49 Aoes b) x*-8x+15 ¢) 8x2+32
= =N xa1) = (x-3)(x-5) = 8l +4)
. i ; ¢ ingpecken
d) —a?+ 647 SUOTI ) 2 3e4 g Iy 27410 f
s2: dith
TGS S PR = (vealves)
= -\{a-g)a+g) A
¢ iesgechon J diHesonce o0
g) a®+2ab - 35b2 h) 4-25:2  SAuares i) x2+16
= (a-sb\ (a +1b) = (1‘5'(")( 2+5%) = not possible

Copyright © by Absolute Value Publications. This book is NOT covered by the Cancopy agreement.




210  Factoring Polynomial Expressions Lesson #5: Factoring Review

2. Factor.
a) a® - 64b* b) 108 — 372 ¢) —x*-5x—4
= ~Ws*46x +y)

3(3b-2%)
= = (v ray)

: {a-gb) (a+8L)
3 (b-2)(b42) =

f) 8v?—-32v-96
= (lgv-\\(l';&*ﬂ 9 “S(x—)‘ 4 % ~12) = 8(“1""“" )
= =3 (x-3) % tu) = 8 [ xa2){v-b)

d) 625p% -1 e) —3x%—3x+36

Son Klkmsﬁﬁ P Py {ﬂi%ﬁﬁﬁi o @

\ o 25642 e
v~ - abve
=L -asg %:Eii
2 (-1 (A4L)  fal iﬁ,

3. Factor. .
a) b2-16§— 6b + 24 b) x°—81x

< LoWbasy mbfbowy = x b
:(h-‘*)Kb.‘.L‘_)__ﬂ = x (x -9)x+9

=(b-#) (b-2)
d) 12— 4x - x2 e) x2—8xy—-33y2
Py -1 (%% 4ux -12) z (Y*ij)(x'“*p
{ﬁﬂﬂhmfﬁgé =—‘l¥"'1}(7\+b\
@Vﬁ@v v@u
elg cee L
ine fechian 4. The surface area of a cylinder is given by the formula
tocipe . A =2mr? + 2nrh, where r is the radius of the base
and & is the height of the cylinder.
a) Calculate the surface area, to the nearest 0.01 cm?, of a cylinder h
which has vertical height 14.5 cm and base diameter 11 cm. ‘
A= aw (s.s‘)2 2w (56) (\us5) ’?‘ U A

e B N —r=
= L4, 15 e { vememberte ) \__j

divide by 2.4
(5 (:bw,} gy

e

Y¥eW\ =68 con
2

b) Write the formula for A in factored form.

A = 2we (vek)
¢) Calculate, using the factored form of A, the surface area of the cylinder

to the nearest 0.01 cm?.

awles) (554 1s)
£A\.1S em?

A

9w n

d) Which method a) or c) is simpler to use?  €)
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5. A square of side 2r cm has semicircles drawn externally on each

of two opposite sides.
Find expressions in factored form for

a) the external perimeter of the shape

The \u,vmo\w Cowiss of twme circumbPerente
o a tirde o8 radiug v and twyp
d»mij\'\'t Vines eech of \wji'h av.

O a—

ATy « 2 (1r7

s

b) the area of the shape

The avea Consisky of the area ol e drele
of vadiug v asd Yhe are ok a Sqvave
of Side avr.

A-.@i—\:]

s we® 4 (2 v)?

P e ar (ra 2) em
m a 1‘.' 2 % L‘v 2
A s v2lway) em?
Multiple Use the following information to answer the next two questions.
Choice

In questions #6 -#7 one or more of the four responses may be correct.
Answer
A. ifonly 1 and 2 are correct
B. ifonly 1, 2, and 3 are correct

C. ifonly 3 and 4 are correct Cecatl) .
D. if some other response or combination of responses is correct z Alwoug check
achoen tece
6. The set of factors of 5x%—10x—15 contains 6{¥* =2ax =3) = 6(x +1)x-3) Riag
1. x-1 2. x+3 3. x+1 4. x-3
7. x+4 is afactor of
1. —x?-6x—8 2. 48 —3x? 3. 3x%+ 12x 4. x*+16
= =¥ 4bx el = <3(x2-1b) = 3w weny) = not
factorable.

= e 42 xew)

= =3 (1) (4D
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212  Factoring Polynomial Expressions Lesson #5: Factoring Review

3 . .

8. 7’ +3nr isequivalent to Common Pactoe ©5 Ty
A. 3!
B. 3n(r® +7) Tv (V3 4a)

r(2r + 3)
7tr(r2 + 3)

€

I}gé?;;ﬁj é 9. Triangle POR is right angled at P. The area of the triangle is —2—x2 +10x + 18 cm?, where

x is a positive integer.

If the length of PQ is 10 cm, then the length of PR, is cm.

(Record your answer in the numerical response box from left to right) 6

2
I x" Hiox +18
&

[{3

A= Lo
2

ﬁ/\'h : .\,{/(xl 2 J0% 4 36)
{ 2 FG.L‘}W ?Oufﬁ'

Q
P bh = X*t20v 434
Lo enwn
bh = lwﬂ(x-ﬂ? 3%
Se X442 =0 * )

=t
M(‘ 419 =@)e\g = 2 The \zug"ﬂ'\ od Pe s l\acm C&f\,\

Answer Key
1. a) x=7NDx+T7 b) (x-5)x—-3) ¢) 8(x2+4)
d) —(a+8)(x-18) e) not factorable ) (v+5Wv+2)
g) (a+7b)a—5b) h) (2-59H(2+5¢) i) not factorable
2. a) (a—8b)a+8b) b) 3(6-2)(6+2) ¢) —(x+dHx+1)
d) 25p-1DR25p+1) e) 3(x-3)(x+4) f) 8(v+2)(v-6)
3.a) b-2)b-4 b) x(x—3)x+3) ¢) (-dHi+4
d) ~(x-2)(x+6) e) (x—11y)(x+3y)

4. a) 691.15cm® b) A=2mr(r+h) ¢) 691.15cm?> d) c)is simpler

5. a) 2rm+2)cm. b)) Am+4)cm’.

6. C 7. B 8§.D 9, 2 6
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Factoring Polynomial Expressions Lesson #6
Enrichment Lesson - Solving Polynomial Equations

Investigation

The Zero Product Property states the following: 3
If ab=0,then either a=0 or b=0 a

Complete the following to investigate the use of the Zero Product Property (also referred to

as the Zero Product Rule) in solving polynomial equations. f{‘{‘w;”;:w;?ﬁ ™
'&\E Salatd B ) //

@

@ 9 ¢ s

¢ The statement x—3 =0 is true only if x= 5§ ¢ U ¥-320
. €3 43 )

. : - N {

e The statement x+ 1 =0 is true only if x= b gw@a 3] ¢
%/‘Wﬁ}

¢ The statement (x - 3)x+1)=0 istrueif x= _J orif x= 1

e The statement 4(x —3)(x + 1) =0 istrueif _ ¥=3 or x=-1l

All the above statements are polynomial equations in which the left side is a polynomial
expression and the right side equals zero.

The solution to a polynomial equation is given by stating the value(s) of the variable which
make(s) the left side and the right side equal. These values are said to satisfy the equation.

Class Ex. #2

Solving Polynomial Equations

Consider the equation x2=2x-3 =0. Factoring the left side leads to (x —3)(x + 1) =0.
This is true if x =3 or if x=~1. Since the equation is satisfied by both x=3 and x=-1,
the solutions to the equation are x =3 and x =-1, sometimes written as x= -1, 3.

Complete the solution to the equation x2 — 9x + 20 =0.
x*—9x+20=0
(x —)x -5)=0
xX=Y=0 or x -5 =0 The solutions are x= _q_avwl x= 2

x=H% orx= _5§ or x=1 .5

Solve the equation.
a) ¥>’-81=0 b) 4x?-9=0 ¢ 10x2-90x=0 d) 10x>-90=0.

7 (x-2) kx"ﬂ\ *0 (Ax-3¥{2n ¢3) =0 lox{x -9) =0 ol -9) =0
/ ‘0(1'3)(7‘*3\:0
Set pach x=3 ov kz-9 X:é_ov)‘:‘i £20 oy ¥ =9
Lecor ko < 2 x=3 ov X:"3
(" zeso \Z A ¥=0,9
jﬁ» %M%‘ i Azté ¥: £3
L RO &
¢ oxq )
;Y
?3 t1:0 :}) Copyright © by Absolute Value Publications. This book is NOT covered by the Cancopy agreement,
h ) ™
el ?;9
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Class Ex. #3

Factoring Polynomial Expressions Lesson #6: Enrichment Lesson - Solving Polynomial Equations
Solve the following equations.

a) Grx+2)(x-5)=0 b) 5x%+30x=-25
e |

Xs =% o K=5 .
s O 3 Problem : Thes g@(ﬂmm;gj s fot
] Nofice that 2 @}u&j fo 2erp. Wemash add 25
x}a'%i%%ﬁ%ﬂméﬁi ) X=-2,5 to botih Sides.
fi it alveady g 3
ﬁ facteved . {W,% 5% +30x 25 = o x=z~5 ory= -1
;;«@%L %ﬁmg@ﬁ P ,} 5(¥1+ L% *S)=D -
J%@%M e s (x+O(x45) =p %X =-8~}
7 badder o Complete Assignment Questions #1 - #3
@ *%%ﬁ« 250 ;"“%
%/}“ksmfw«ﬁ b
/4
{
N -5 =0
g 15 4g Problem Solving with Polynomial Equations |
| [xag!
?g o Some problems in mathematics can be solved by the following procedure:
{ L3
i 354220 i) Introduce a variable to represent an unknown value.
e ii) Form a polynomial equation from the given information.
dx a-2
T 3 iii) Solve the polynomial equation using the methods in this lesson.
—
§ *e %% iv) State the solution to the problem.

In this section we will consider fairly routine problems. This topic will be extended in a
higher level math course.

The area of a rectangular sheet of paper is 300 cm?®. The length is 5 cm more than
the width. Form a polynomial equation and solve it to determine the perimeter of the
rectangular sheet.

7YY
Sl It e A\HL\G : Aw = ¥(x-5) =300 R ¢ lﬂj‘l'h=$ =‘}a¢.mi
x*-8%x =300
\ﬂ‘\j’“\ T X om =300 ’_3_0_9 ‘hen width = % -5
3 = = Pe-5)
'N\t\'“ll - X—s omn xz—Sx -300 -0 ="\—‘§;ch
n (y-26)(x +18)=0
OWH -
hvea = Hov ol

55 porimeter = 2l20) ¥2afi5)
%=d0 ov xT-\5 2 Toem
—
Q3. Check all %ow[ue angwers @ Veledk —\S
sinee | connot

bcw#;rm.
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Class Ex. #5

The diagram shows the cross-section of a water trough whose sloping sides AD and BC
make an angle of 45° with the horizontal. The length DC =36 cm.

The %Wﬁ %imﬁ@@g
taust be Soseeled
Sinte  [80° -A0°-45° = H5°.

i

i

L}

! o
B 49
a) Show that the area of the cross-section is x(36 — x) cm?. Leeall:

2 Avea o a rapessis
Avea ;_;ltx [Le.\,-z*) -ku] = \Ex (’l.l-).x) x X (3L‘7‘)cm is ngz‘mmm

b) If the area of the cross-section is 260 cm?, determine the value of x.

Shepl:  x {30 -%x) = 2o Slg2:  Sinte the leading coethcient o neﬁq’nve S3: facter.

3y ~x> = 2bo we. will "‘3‘““'1 q,éAmj @ o botsides. 22-3bx42bo =20

Peobleon s This gvi\iﬂammﬁ s not 3Lx-x?= 2o (¥-10)(¥~2¢) =

. 4x? 2
@ﬁ}wﬂ Yo zenn . We trugh either o [¥: w lov
Lot ts

bty vemms fom e 3bx = X~ 4260
Led %iéiz‘: 45 tue clahd e 0

I g"‘ % S(f\ Ag = ‘, -
. 3Lk —5‘,* te 3 o2 % 3
sublvact 2bo frem each Side. o o ¥ ate 4260 Y cannot = al.
Complete Assignment Questions #4 - #8 ag #-\b.

@ Thaug =__\0_¢1\
Assignment

1. Solve the equation.

e v
[ x- }33;2% a) (x—2)x+7)=0 b) (3x—2)2x+5)=0 ¢) 5x(10—-x) =0
?i@: NNNNN > lj X:-’lm.x=-"'7 x:%—wxz"i X=0, 10
SEt Iz x:),"'"\ ¥=2 -5
x) s 2 ) 3) = 2
Y - :ﬂ ) d) x*+2x=0 e) x*—121=0 f) 9x°-100=0
ko= .,
\— ) x({x+1) =0 (x—n\(x +W:=0o (3% -t)M3x 210 0
T %= 0 -2 (* Cecall:
: =y €= %0 L kgaatl. T
‘3’ w% i“ﬁw«mm of )
2exo Produck o®° S g%w@g \j}
g) 36x°=25 ; fwperty. h) 9x-4x’=0 i) 4(49-x%)=0 {ﬁgg@% 1
C Tty
hy*-25 :f (9 -4x)=0 M1-x)11x) =0 NP
(6x-5)(bx45)s0 Y:p ,°_IB‘ Kot PPN
X=¥5

b
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2. Solve the equation.

a) x2-3x+2=0 b) x*+13x+30=0 ¢) ¥*+2x-15=0
(x-V) (x-2) =0 Penll:  (yat0)(x43) =0 (v 45)(x-3):p
\ Fackor faic
A= bk £ x= —-\0,"3 ¥ =~-5,3
1 30
3. Solve the equation. (43 4157243 53‘?“ ”“a@* mm;c
a) x(x+4)=32 5 b b) 2x-3)%=1 ©) (x+ 1)(x— 1) 5(x+ 1)
Shepl: éxpand and simpledy, 5 ) (av-3)(2e3) < x*-1 z5x48
) §y> gy +Q =\
™ W 4 +o *
_h:\" “‘\‘de,':" Sky gy’ -1axd so Ag(hy Fhe Zem Qroduct Bule ord
&\eg{'\’“ Si1de, ..‘(*7- -3y 1.2\ 0 W%:ﬁ‘\{' M g‘A‘e
x*ity 3y qlx-Vlx-2) =0 il o 2o
"3z -3
X =\ 2 L =
g2t x*44x-32:0 V2 X%-5x =L <o
Ve (x+)(x-L) =0
Zeto s olinch (x+8)x-4)=0 -
Pudle. w=-%,4
4. The diagram shows a piece of wood of uniform width x cm. X
RS=10cm and ST=7cm. R
a) Find the area of the piece of wood in terms of x.
’AVCA-' u‘l = lo
2 tox 4 ¥UT4x)
zlox + Tx + x%* -l1,1¥1m
b) Find the value of x if the area1s €a1s 60 cm?. 7__1 .
x
! * . — ‘
1‘[;;@: -w‘;; - ﬁ?g {’j e Zen %@M.g g&—#&i , Tt x
¥ Aty -bo =0 ve'scds X< -2b Fince a side uck hove a Rositve value. (»0)
(¥ 430)(x-3)=0
X=-23 Ty, ¥=3

5. The sum of the first n even numbers, starting with 0, is given by
the formula S=n(n-1).

a) Determine the sum of the first 25 even numbers, starting with 0.
Sam =25 (25-1) =Loo
b) How many consecutive even numbers, starting with 0, add up to 8707

%;g?%w% g Zem w2 N\ (ﬂ W =910 Majeck n=-29 sinte -29 tannot be a count
+ ] n -n-810 =0 favber o how many Consecubive even
Produck fule n-30) (nan) =0 Aumpere  these ase that aéc\ug o STo -
n: 0,-29 h=30 30 Consecwhive cven Musmbess .
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6. The height of a triangle is 8 mm more than the base. The area is 172.5 mm?®
a) Write a polynomial equation to model this information.

Let  base =x mm A Si v (v4g) =\1ag

e \M\‘%H = %48 mm
+
x w{x49) = 348
feall: Aven = L (o) w* 43¢ -34S =0
¥ > —

b) Determine the height of the triangle.

Leby = 186
x* +3x -345 =0 facky ?ﬁjm ‘K\\u) ¥43 = 1548 = 23
(x ~\s)(x+23) =0 g "w\
L1 iy : .
-5 t49 So the hailk’r\‘i 23 o
¥=\S“’3—3 ~15 & 3% 2 B

‘ Tt 5;W stTod
W,Jf_dr ¥ -2 Since o side \ength Musk be vesdder Hhan zer
¥?o 0‘3 ‘a T

FUMBEWER7. The complete solution to the equation x(x—1) = 2 is
e A 120 and xo1 Shee Myt 2em Pl Pube s making the cignd side

B. x=2 and x=3 cc‘uo.\z{b 2800,
@ =—1 and x=2 ¥&-x-2=0

*= B "\"c.el‘. Fa.t.hr a:\d \'So(t\.“'( "Fbr K.
D. x=-2 and x=1

{ x4\ (x-2) =0

' Xz -\,
AIENS.  The sum of the first # natural numbers is given by the formula § = ~n(n + 1).
Response 2

If the first k natural numbers have a sum of 496, the value of k is

(Record your answer in the numerical response box from left to right) IR

Lkeat) =45t e mutinly botn sides by 2. o Login
l 3

aggﬁs}éw% e lew @@M’% Cada
wlk«1) = 942 .

k2 oty - q9), +— sulobract T2 foon both ades PYLE T "@@;@“@%@W

k* 4k -q92:0

(\L-Bﬂ(\uaz):o s Vo thor mgif«qﬁ M%Ms;:’%‘a”@m,

Z = 1.'l\"‘ 33
YL.SCLJ‘ -3y, —“/\u,S| k= 3\
singe 7o . -
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218 Factoring Polynomial Expressions Lesson #6: Enrichment Lesson - Solving Polynomial Equations

Answer Key
1. a) 2,-7 b) 3,-3 ¢) 0,10 d 0, -2
e) 11 n £ g t3 h) 0,2 i) £7
2. a) 1,2 b) -10,-3 ¢) -5,3
3. a) -84 b) 1,2 ¢) -1,6
4. a) x*+17x cm®> b) 3 5. a) 600 b) 30
6. a) x2+8x-345=0  b) 22mm 7. C 8. 3 |1
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Factoring Polynomial Expressions Lesson #7 .
Practice Test

lowesh corammon e ?@m«m;%a

1. One factor of 9x* — 6x> + 32% is q L @
A, 9x* "\ N
B. 3x2-2r 3| et oneat) 33 @

. 3x2—6x+3
3x2 - 2x+ 1 GCe =3

2. When fully factored, the expression x3)@— X@f/3 is written

A. xyz(x—xy) Q‘«J"(v —3)
B. x*y(xy-y)

© -y

D. xyX1-x)

RIWEETE 1, When the greatest common factor is removed from the binomial 75 50x2,
Response the binomial can be written in the form ax(b +cx). The valueof a—b —c is

(Record your answer in the numerical response box from left to right) 214
15 So So:=2 * 55, GeF =2 15 15x(3‘—7~7‘)
/ ;S /N 1523 %5 x5, l 1 a-Y-c:253-(2)
@15 = o b oc = 24

7N\
& @ 3.@ e expression 3db? - 6a’b'+ 3@@ when fully factored, is written

2
A. ab(B3b-2a%+3) 3a% (b - 22 +1)

B. 3a(b?-2a%+b)
C. 3ab(b-2a?%

none of these

4. The algebra tile diagram represents the factored form

BN

A, (2 + 20 (% + 4x)
8(x+2)(x+4)

B.
©) G+2x+4)
D. (x+1)(x+8)

»¢
-t
e
R

- i)

e

e,
&

/ lasger
5. One factor of a®— 10a — 24 is Fadoe Yaits

=(as)( & -12)

A. a-2
B. a-4
C. a-6

@ a-12

THY b
Copyright © by Absolute Value Publications. This book is NOT covered by the Cancopy agreement.




220  Factoring Polynomial Expressions Lesson #7: Practice Test

Use the following information to answer the next question.

An algebraic expression is represented by the algebra tiles shown.

Shaded tiles are positive.
Xl £ X -l

OO0
Oododon

6. The factored form of the algebraic expression represented by the algebra tiles is

A, (x- 3)(.76 +4) x"-p‘ -\

B. (x-3)(x-4) = (x44)(x-3)

C. (x—4x+3) Sowecewn algo See this

D. x+x-12 Fachvizahion uging algebm
'\4\2&. We 'uspng.:.s,\ o S|T=g0%uo

. g
indude ANE ash 1710, SO
Use the following information to answer the next question.

A a ‘* B

Rectangle ABCD has been subdivided
into four regions. The areas of two of 2 lba

a
these regions are a’ and 144 as indicated. A
The combined area of the other two regions is 25a.

3 Ra 144
C D
$ind Ao numberg Whidn have & sum
7. The perimeter of rectangle ABCD is of 15 ad @ ch}oe {ay.
A. a’+25a+ 144 pevimeter = 2las) +2(a2d)
B. 4a+48 > A ¥3) t2q 4§
@ 4a + 50 > Ha 450
D. unable to be determined from the given information

8. For which of the following trinomials is b+ 3 not a factor?

A. b*+3b blb+3) v e cotntron Sachm
B. b>-9b = blb-D =blb-h43) v c— coonvion LTachee avd dffeceni o

B2+26-15 » (h-0ifhas) X isspechen Squares.
D. b2-6b-27 = " i&)[ \ 9) v e s fecNea
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9. The expression x% +px+20 cannot be factored over the integers if p has the value

A, -9 \‘J' - % + o E;Qé%( ?&M‘S (QQ%E %%%ﬂ%{ 9}%@{@ 5&”@@%5
B. -12 no ' ﬂ: L T S . f/ SR u,ﬁw%ww‘i
¥ tzy 4 / £ L PR N | W -4 e T o= e’j
C. 21 > yux 220 4)
J

é’
i 4 2 g 2 42 b -2 mﬁ;@%’”ik‘}
® . - s
n ¥* 43%x t2e 4 B mgm% L )

m@ %m&%
i‘; ( ﬁ S S <}m€ B “ﬁ?‘g;&%, /"AW

? 7 20 R

RSN The largest value of w for which x% — wx + 48 can be factored over the integersis
Response

o

(Record your answer in the numerical response box from left to right) b “
We need Hae dwo ia‘:—cﬂfx Ladors of U8 with the \achd’ sam. Rackor faes
(T3
[ and %8 —— Samo? 4y NEIIT T ({ L 43 = -uq
:(y.-\“x—‘\%\ “Z'L% j
lowesd wmmg? B - ,.% - :B 2
g il
10. One factor of 7c@ 28a* i Thus wﬁ ( -4t -3 )
1-2a = ot 2 ‘&%%7&)’”}
B, 28at = 1% (1-w) [
C. 1-4g =Ta* (1220 (V42a) st
D. 1-a
11. Which of the following is a factor of y -y i427 Faddor paiss,
Ao y-6 = (x4L)(x-7) %{w«%w&@i 2
B. y+7 v T Ty
C y-2 e
y+6 lage,  © 3 W
+ | -]
@@ g&&%ﬁ e PR L5
pai . SR e
3. The polynomial expression 4x® + 40x + 100 can be written in the form A(x + B)?.
Response The value for the product AB is
_(Record your answer in the numerical response box from left to right) 1o
th +40 x +to0 .
$1e01: Chede B common Lo dor S — 4?2 tHox o = ‘-\(X‘\SB
<4l x4 ox +28) Vool
TEPD. Fachy ?w mﬁiﬁmgﬁ whese {%«:a@@ B b
-4 (x+s NEELY
S0y Chect s &a%%%gﬁ, ob it&,gﬁg«gg . Qgﬁ%x %J%j&% tage et gaﬁ%%@@g% M S \}k‘) (s o
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222 Factoring Polynomial Expressions Lesson #7: Practice Test

Use the following information to answer the next three questions.

In each of questions #12 - 14 four responses are given.

Answer

if response 1 and response 2 only are correct

if response 1 and response 3 only are correct

if response 2 and response 4 only are correct

if no response or some other response or combination of the responses is correct

S 0wp

12. Which of the following are factors of 262 +4t-307

: 2l 42k ~\8) 2 Cominon ”;“&@’%% .
__P-—-—-ies onse ;: i+ 2 7(‘/ 2k 45)(k-3) & inspection
Response 4: I+
C Response 3: t—5 ¥
Response4: t—3 v
13. x*+25y? has as a factor x4 th’l tannok be Trclored.
Response 1 x-Sy
Fe
Response 2 x-—y Nn__’:’itgr 5

Response 3  x+5y
Response 4 x+y

14. The trinomial x> — 12x+ ¢ canbe factored over the integers if

Response 1l ¢=20 x*- ¥ 420 = (‘t—z\(\‘"“’)

Response2 c=-28 x* - % =28 = (v+2)(x-14)
A Response3 c¢=-32 x* =\>¥ =32 = nobgossible.

Responsed c= =27 2 —y3yx -1 = ho\'(oslele.

4. A farmers field has an area of a?+22a+c m?.
Response If the field is square, then the value of ¢ must be .
(Record your answer in the numerical response box from left to right) Ly |

(a4 7)

Oul*llt\ +C > (a,’c \(a* )
L
Yrege values must be Yine
Same oswrd naust addio

=N
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Factoring Polynomial Expressions Lesson #7: Practice Test 223

15.  When fully factored, the expression 16a* — a? is written
A. a*(16a*-1) . a*(lbatol) < cmmen Eudn
B. (4a%-a)da®+ a) - a? (Mo~ {da 1) o aillcnee o0 Squaces.

C. (4a®>-1)da*+1)
a¥4a - (4a+ 1)

Neeea8S. Three algebraic expressions have been partially factored.
Response

2 ¥ -1
xX*=5x-14=(x—-T(x+A) ¥ \w> -7
¥

2 {v-7Y % 42) Al T 60 B = 14
x4——9x2=x2(x—B)(x+B) AN ;

= 2 (x29) = (x-3)(x+3) o =2
5x% — 40x + 80 = C(x — D)?

=5 0" ~ gy ¢ 1b) = 5(x “H) (¥~ = 5 -y)”

Write the value of A in the first box.

Write the value of B in the second box.

Write the value of C in the third box.

Write the value of D in the fourth box.

(Record your answer in the numerical response box from left to right) 21%|s '-{'

Written Response - 5 marks

1. Students are investigating polynomials of the form x?+ bx + ¢, where b and c
are integers.

* State any polynomial with ¢ =16 which can be factored over the integers.

% +iox +lb

e State any polynomial with ¢ =16 which cannot be factored over the integers.
Explain why factoring is not possible in this case.

& 43y $16 cannod be ‘cadb\rc(l sinte it (s not eossiLla o fad dwo
invegors which multgly fotb and ol do 3,
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224 Factoring Polynomial Expressions Lesson #7: Practice Test
o If ¢ = 16, determine how many polynomials of this type can be factored over the integers.
‘chfor puirs K7'+ g +1 ey 46
+ Y 4 ‘{" 6 X + ¥
1) «j{g = tFol 6 FU\Y'WV”(‘*(S
47 +g = Ziondb (2o el A8 M
28 a0 ‘

ty Iy

o State three polynomials of the form %2 + bx + ¢ which can be factored over the natural
numbers and in which b+ c¢=19.

Y Al pssible values iii">dj@, bl and error by fe,o/amr/a the values
L honde mthe | of b oandc in xtebxtc. Chen use the
Vel Vi St | byt pais oF ¢ o see if D bec=1d
wheh addup b 1 | puo 2) the fuctn puirs /hu/ﬁ'ﬁévfo ¢ and

add wp 0 b

l/a)(ﬂb« +18 ) Ve) Aecuuz btc~ M) UXIB) :(8)

S

——

)(Z-f Pt

x & 1+

. 7
4

ard (b)) = 18.

5
o

Tyl #0F) Noo bte =19, but o two natural tactirs

33% i Y 7'0. d J(Lu 'f—o 2
2o+ 6, N of 17 Ma/ﬁ,vl/foc/c\_n_ RN
ey XoFax o o bkc-’le) but a0 fwo nutural factors

0# b multiply fv/f, Q'}_J add up fb(z)

3

bre 11, ()¢3) =12, Y+3=F

brczlq , M@ =1, B1=00

M.\,M»% )(Z + 7)( */&’ ZQS_

e,

NN )(2 b /0)(*’7) _}'gg

Answer Key

1. D 2. C 3.D 4, C 5.D 6. A 7. C 8. C
9. D 10. A 11. D 12. C 13. D 14. A 15. D
Numerical Response

1. 2 4 2. 4 9 3. 2 0

4 ]2 |1 5. 2 3 [ s | 4

Written Response
1. » x2+10x + 16 or any answer in bullet 3.

* Many answers are possible e.g. x2 + 3x + 16 is not able to be factored because
it is not possible to find two integers which multiply to 16 and add to 3.

x2+17x+ 16
x2-17x+ 16

x2+8x+16
x%-8x+16

x2+ 10x+ 16

* polynomials are possible
x2-10x+ 16

+ The three polynomials are 2 +x+ 18, 22+ Tx+ 12, 2+ 10x+9
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