Math 10P, 11C, 11UC

Course Notes

The Algebra of Quadratics
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“I'll have the math homework.”



The Algebra of Quadratic Expressions 10P, 11C, 11UC

2.1 Working with Quadratic Expressions

Learning Goal: We are learning to expand and simplify quadratic expressions

This chapter is mostly a review. We will work with algebra to multiply binomials (FOIL) and then
factoring. In order to work with Quadratics and convert from one form to another, which we will do in
later chapters, we need to understand and be comfortable with this algebra.

Adding/Subtracting Polynomials: =) - ()= -7+
a) (=7x? + 9x — 8) + (2x* — 10x — 8) b) (4x2 — 7x +3) — (x? — 12x)
= =57 —x — 14 = %7 + 5x «3
oy,
Expand: o o) uter
1 \
a) 2 (zx_s) b) (2@;2) gz;%?
- éx "(6}( :/ﬁxa_ﬁ/%( B 5\){ fo_?!
- ox— x ~ R
TR 2 —7
C) —2(x—5)(§x—2) d) 4n(n—3)+(5n+%)(3n+§)
& .. Gn+
2
(3 Rindhey |l R 1 i e 2 3)
/lm ,
= -3/ 37 (e +10) SN
=~ b6xt B -0

e) (4x—5)(4x+5) o @_W

R ] f."fl = /fé){Q — X — A + 595
[/ ™ L |

([OX — O ||I 2
= /éx —?&X + 25
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Special Cases: There are two special cases which, when encountered in through expanding, can be done
just by foiling (as we did with e and f above). However, if you understand their respective patterns, you
will be able to understand how to factor them with ease.

Case 1: Difference of Squares — Notice what happened in e. After we expanded, the middle terms of
20x cancelled out. This happens in ALL Difference of Squares questions. All we need to do, then, is
square the first term, and subtract the square of the second term. Let’s try it out and see how quickly it
goes!

a) (3xk2)(3x-2) b) (8x)-5)(8x+5) ¢) (12x—9)(12x +9)

- G2y _CLhA- QG = 1§9.°- 8l

Case 2: Perfect Square — Again, notice what happened in f. The first and last terms are squared, but
what about the middle terms? They were two 20x’s, making a total of 40x. Instead of cancelling out like
in Difference of Squares, they double up. How can we use this to our benefit? Because this will happen
with all perfect squaresthe process is this: square the first term, multlplythe two terms together and
doublesgthem, then ¢dz <Gdthe square of the second term. Let’s try it out!

(&x)-8) = ~fox

a) (3x+(2)f (%) @) =6x b) (5x—8)’

- 7XQ+,/2>< +§/ - Qg)fg — 8O ’*é(/

C) (9x+1)° (QA’J ((J: ?X ﬂgi;‘_/é._/% d) (1(?:x—;37)2 @ Houble +/~
= Bl +18x +| = (OOXQ — 6 +
Success Criteria:

e | can use the distributive property or FOIL to expand quadratic expressions
e | can recognize the “Difference of Squares” and “Perfect Squares” patterns
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2.2 Factoring Polynomials: Common Factors

Learning Goal: We are learning to factor polynomials by dividing out the greatest common factor.

Okay, I feel rather silly teaching this concept. A common factor is something that can divided into each
term. You then divide every term by that common factor, leaving the common factor in front of the
expression. Remember, you are creating equivalent expressions.

| ¢CF:
Example: scr- 4 ng
a) 4x° +8x—20 b) 15x°y +40x°y —35xy
4 4 4 @ XYy Sy sy

q(xt+zx-5) # fS%‘s(%%‘*’%?“?)

Not too shabby. As we move into other factoring, it is essential that you always ask yourself if there is a
common factor. If there is, your factoring will be much easier as you will be dealing with small

numbers. So, while this is an easy concept, it is something that cannot be overlooked. Okay, now for
something trickier.

pp rt rothieg,

a.) 7X(2X—5)+4(2X—5) b) 12n3 _16n2 ‘PlSn—ZO \
5 T -_J._TS - L—-—S——'—J B(),J- Jaf— FeC DK
DenL«mQ L:rw.)& e 1 L}nl aet @,\)\_(Dgz
fo mon  fackr, ( )
2 +6(3n-Y
+ = Yn Sn - (’(> +
7:(27‘_§>(7% b’) ( N

= (3n~w>(‘fn2 +S)
ey Tkl oy 21
This <

Success Criteria:
e | can recognize that factoring is the opposite of expanding
e | can identify the GCF in an algebraic expression and factor it out
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2.3 Factoring Quadratic Expressions: X° +bx+c

Learning Goal: We are learning to factor simple quadratic trinomials.

Factoring is the opposite of expanding. When you expand (x+4)(x+7) give us X2 +11x + gg_

Therefore, when we factor a trinomial of the form x* +bx+c, we should get (X +r)(x+ s),’where r and
s are integers (whole numbers, positive or negative).

There are four different trinomials. Take a look at the chart.

Trinomial Factors %F&d‘r @Q\eﬁ
—® | X ObxBc | (x KD (x+5)

+ e poSih
i) & st be N Coe%uej u{iﬂ,

ek | - r‘r)[x :s'}

2 st e
¥2 Obx e | (x—r)(x+s), wherer>s Z) A >

< x2+bx—c| (x+r)(x—s), wherer>s

Example time!! - 22 el |
//fprlz A Y
a) X°+12x+32 b) x*+5x—36 . > 19
| 32
:(xM)(?Ur%) 3 12
2 16 AR o
oy (10 -4+
c) 2x% — 20+ 48 M ZHY d) x? ~12x—1485 MBS
' -1 - = | [499S
=23t -oxvey) PP fe e e
------ 2 =k +33) (x—15) >
-7 5 299

% .
m/@ = e
— - "'O[Cf
Success Criteria Z:/Z 5’5’

e | can factor a quadratic trinomial, that has an “a” value of 1, into two binomials )
\+ 3 3 - ”5’

4
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2.4 Factoring Quadratic Expressions: ax’ +bx+c

Learning Goal: We are learning to factor quadratic trinomials where a # 1.

When there is a number in front of the x? term that can’t be factored out, we need to use the method of
decomposition.

Here are the steps to set it up:
1) Multiply a x ¢
2) List ALL the factors of that new number
3) Find a pair of factors that add to b. Keeping in mind that their signs must match ac.
4) Factor by Decomposition
a. It’s easier to teach with examples, so let’s just dive in:

M /O ~ M
a) 5x —7)~f+C2 -1 =/ |b) 6x +13x+§ )
ke - / A
4 -4, -5
= :§X$~f}_')( ~d + 2 _6X *3% T(O,;’f-{
X - 371-':

- Sx(x~1) *9\()( -1) : BW(QXH)"{";(;?)( +/>
= (x~1)/5)< —-&) ) @Xﬂ)(gxﬁﬂ

Let stryto cut out a step (you don’t have to if you don’ tw%t to!!)
¢) 2x2 = 7x-30 07 ~40 '[d) 10x2 + x— 24
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¢) 35x* ~190x+75 Fol, e ot o GeE b i exesds
“o c m: 10S <~ oS
= g{?k "3/8;9( +/5j 4 -3 ¥ — ‘—38 o8
- S(2°-35x 05 +15)
B -3
- 5] 7e(x-5) ~3(x =)
= 5 ()( '—5)( x ’5)
f) 60X* —222x 216 Mm: - 340 ) | ~340
= zé(féxa-— S —fBCé) A =357 2 s
/\y 3 /s
2 7, ~70
= ((0x "+ @ ~3¢) 5 ~72
8 & __6_;_ —&0
fé(&)%“‘?)(5x+‘1) '3, —¢5
= -3/

Success Criteria:

e | can test that a trinomial can be factored if two integers can be found whose product is a % ¢ and
whose sum is b

e | can use “Factoring by Decomposition” to write a quadratic as the product of two binomials
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2.5 Factoring Special Cases

Learning Goal: We are learning factoring shortcuts for two special cases of quadratics.

Case 1: Difference of Squares. =
Remember expanding (§x/—5)(3x +5)?  We got: 9 x* HISX ,‘;Rg —2& = I( Cf}.x 2\J =23
Hence, when we factor difference of squares, recognize that it is a binomial, it has two square terms, and
they are being subtracted. If it all fits, it is a difference of squares.

Factor: S~
a) 16x% —49 b) 64x2—81 c) 5x* —45 d) 25x(®36 "
-9 dw =7 (6'=9  @=q (i. ;) 22 =5) V&'=
_ | :5 ‘)( —
(4x+ 7)) (x - ?> (rta )@x - %) X* ) =M miag o
- -3 A XT3 Mmidle .
S(X o N S nod
ga{ w(est < 0%
Case 2: Perfect Squares (755 ) '53(1,5.-) > i T o)
Similarly, what happens when we expand (3x§5)2? = qx +SX $i5x +25 '_N(j_‘__f LQ__'/

2
N . : X 1
When we come up a trinomial that looks like a perfect s\gpare, we just need to do a qtﬂ?k mentépgﬁeck:z’g
1. Is the first term a perfect square? 2. Is the last term a’perfect square? 3. Take the square roots of each
term, multiply them and double them. If you get the middle term, you have a perfect square!

Factor:
a) 9x*—24x+16 b) 49x{+84x+36 c) 200’ +360x+162_
oz WA -7 G4 s
Zaq =12 Do o g=uz dower =2 (100 Fimx 1R )
=24 =384 Jol= {a'=9
(3% =4 )(3x - L/) (7}( + 6)(Fx 6> o xz =180/
- e _ 5 (loxxD(o
> (3x-1) = (Fxr6)* = 2 (o Dla )
Success Criteria: - 2 (lO?Vf'COL

e | can factor a Difference of Squares as (ax + b)(ax — b)
e | can factor Perfect Squares as (ax * b)?



