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Review of Factoring, Radicals, and
Quadratic Equations

Section 1.1 Factoring Review

The Greatest Common Factor

The greatest common factor (GCF) for a polynomial is the largest monomial that divides each term of
the polynomial.

Factoring the greatest common factor of a polynomial:
1. Determine the greatest common factor
2. Write the answer in factored form.

The GCF factoring process is the reverse of the Distributive Property

Multiply
AN
The Distributive Property: a/(¥b +c¢)=ab+ ac
Factor/Divide
The GCF factoring: ab + ac = a(b +c)

Exercise 1: Factor the greatest common factor and express the answer in factored form. Check by
multiplying using the Distributive Property.
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Factoring by Grouping
Before factoring by grouping, first we factor out GCF from all four terms.

Steps in factoring by grouping (Assume there is no GCF)
1. Group pairs of terms and factor each pair.
2. Ifthereis a common binomial factor, then factor it out.
3. If there is no common binomial factor, then interchange the middle two terms and repeat the
process over. If there is still no common binomial, then the polynomial cannot be factored.

Factor 4x + 6y + 2xy + 3y? by grouping

Step 1: Group the pairs of terms (4x + 6y) + (2xy + 3y?)
Step 2: Factor the GCF from each pair 2(2x+3y) + y(2x + 3y)
Step 3: Factor the common binomial factor 2x+3y)(2+y)

Exercise 2: Factor by grouping. Follow the steps in the table

a) Factor by grouping: 56 + 21k + 8h + 3hk

b) Factor by grouping: 5x’ +40x—xy—-8y = (5x‘+'-lo x) + (-Yy-»zy)
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Factori i ials

The FOIL (Front-Outer-Inner-Last) Method:  (a +b)(c +d) = ac + ad + bc + bd

ac bd

(a+b)(c+d)=ac+ad+ bc+ bd
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Steps to factoring trinomials with lead coefficient of 1
1. Write the trinomial in descending powers.
2. List the factorizations of the constant (third) term of the trinomial.
3. Pick the factorization where the sum of the factors is the coefficient of the middle term.
4. Check by multiplying the binomials.

Exercise 6: Factor the trinomial with lead coefficient 1 by checking for the correct pair of product and
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Factoring Trinomials with Lead Coefficients other than 1

Method 1: Trial and error
1. List the factorizations of the third term of the trinomial.
2. Write them as two binomials and determine the correct combination where the sum of the
outer product, ad, and the inner product, bc, is equal to the middle term of the trinomial.

(a+b)(c+d)=ac+ad+ bc + bd
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Method 2: Factoring by grouping
1. Form the product ac.
2. Find a pair of numbers whose product is ac and whose sum is b .
3. Rewrite the polynomial to be factored so that the middle term bx is written as
the sum of the two terms whose coefficients are the two numbers found in step
4. Factor by grouping.
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Exercise 7:_Factor each trinomial below G\‘\t Abh4c ,
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("“'q)(l’\f '5)
d) 3k?—-14k -5
(31 )( k-5)
Facte r K =F= (x+ (X'J-‘:'—)
=10 = (g4 w) {X'\E’>
x -5 = (&-J5) (& )

Factoring Special Products

Difference of Two Squares: a* — b? = (a + b)(a — b)

Exercise 10: Factor each binomial below. Check if it is a difference of two squares.
b) 25 — b2 :(S-PQ(S’-!;) =-( h~:§)(b+$)

a)x2—49 = ) -

. (x+F)(x-3) =

9360107 (Lo ) (crrty) 9 1000 g;a:-} [@w)
= +7e)(IH-F¢

2(8x -2y) - 2 (3¢ +2y)
qu'zy){ﬁn-ﬂy}

e) Factor completely 16x* — 81
(4x)* (Y= [y 49) (4x*-9)
= (9¢49) (2x-2)(24+1)
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What have you noticed about the sum of two squares? “’{’ 'F“C+‘ "‘H'L
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Square of a Binomial a’ + 2ab + b* = (a + b)?
a? — 2ab + b? = (a — b)?

Exercise 11: Factor each trinomial below. Check that the first and the third terms are perfect square,
and the middle term is 2ab, then apply the perfect square formula

a)p? + 10t + 25 b) 9b% + 42b + 49

c) 16a® —40a + 25 d) 16y? — 72y + 81
Sum of Two Cubes a® +b® = (a+ b)(a®—ab + b?
Difference of Two Cubes a® — b®> = (a— b)(a® + ab + b?)

Exercise 12: Factor each trinomial below. Check if they are sum or difference of two cubes
1
a) Factor x3 +8 ,(34—2' o C)(tl‘?-) (xl -x-L+ A )
= (x—fz)(x" -2x +4 )

b) Factor 27y% —1 (gy)‘x - (|Y"; (3\/ -'13 ({37/)1-"' 3y )"l’ l1>
= (3y-1) (ay*+3y+)

c) Factor 64x3 — 27y3

C -y = (x3y ) (O (3D 4B5F )
2(4x -ty) (168 nxy + %)
ca+ (228’ = (Y+ (-3y)°
= (et (=39) (95 (#)(3)+ E3T)
= fix—3y) (162 +11xy + By")




Cube of a binomial a® + 3a’b + 3ab? + b3 = (a + b)3
a® —3a%b + 3ab? — b3 = (a — b)3

Exercise 13: Factor each polynomial below. Check if they are cube of a binomial.

a) x> —3x?2+3x—-1

b) x3 4+ 6x%+12x + 8

c)x3 —9x? + 27x — 27

Mixed Factoring/Factoring Completely

To factor a polynomial, first factor the greatest common factor, then consider the number of terms in
the polynomial.

I. Two terms: Determine if the binomial is one of the following:

Difference of two squares: a’? —b% = (a+b)(a—b)
Sum of two cubes: a® + b3 = (a + b)(a® — ab + b?)
Difference of two cubes: a® — b3 = (a — b)(a® + ab + b?)

Il. Three Terms: Determine if the trinomial is a perfect square trinomial.
a) If the trinomial is a perfect square, then
a? + 2ab + b? = (a + b)?
a? — 2ab + b? = (a — b)?
b) If the trinomial ax” + bx + ¢ is not a perfect square, then
i) if the leading coefficient a = 1, then check the product = cand sum =b to
determine the correct combination.
ii) if the leading coefficient a > 1, then use trial and error or the ac-method.

Ill. Four terms: Try to factor by grouping.



Exercise 12: Factor each polynomial completely. This may mean factoring GCF and/or factoring in two
or more steps.

a) Factor completely 3x* —3x* —36x°

b) Factor completely 20a —5a°

c) Factor completely 16a°b — ab

d) Factor completely 8x2 — 24x + 18

e) Factor completely 16x3y — 40x2y? + 25xy3

f) Factor completely 12x3 + 11x2 + 2x

g) Factor completely 7z*w* —10zw* —8w*



Section 1.2: Radicals and the Complex Numbers
Simplifying Radicals

Exercise 1: Simplify each radical below

a. V9 =19 b. vis = J§ 2 = 3J2
c. V25 = § d. V75 = Jar - 33 = SJa
e. Va9 = F f. V98 = Juq -JZ=AlZ
Exercise 2: Simplify each radical below ‘J—qz = \ll—t.\lf= '-IJZ
i# % 05 posidive if xispirhive
a. V2 = [x| x b. vi3=z Wt dx = Ixl¥x x Jx
¢ V& = Ixt)= x' d. VxSz fx¥ Ix = &ix Kt <
e. Vx® =[x A V2 JE e o= eI X\x
g VX% 2]y " h VxP= [ = 10 | x
Write a rule for simplifying a radical of the form v/x™
n nel
When n is even, Vxm = X.i When n is odd, Vx* = ’(T J—;
Exercise 3: Simplify each radical (x P folif)['\'Vf)
3y
a) /12x6y3 24 J;— b) 3x./20x3y6z° = 37‘2)" 2V Sxz
Iz = J5 =203 e Vo = Jil5228 | 4 3y
Fe Xt 07 2 % = bx'yzUSxe
R B Uy =
Helpful Radical Multiplication Rule: \E‘-—; - z“JZ

Square of a Radical: (\/E)Z = (Va)(Wa) = a
Product of radical conjugates: (\/E + \/B)(\/E — \/E) = (\/E)Z — (\/5)2 = a—»b

Strategy for rationalizing denominators with radicals:
If the denominator has one term, multiply the numerator and the denominator by the radical:

2 2 Ja 2Va
Example —m= —+* — = —

Va Va Ja a

If the denominator has two terms, multiply the numerator and the denominator by the conjugate of the
denominator:

Exarmol j =2 _— 8 Ja—/b _ 3(Ya—vb)
xamples a) Jovb . Yatvb va—b _  a-b




Exercise 4: Rationalize denominators. Simplify the answer.

a) 2 E— = gﬁ .e.‘ 25 b) > _gl;
V7om T # 5 5 2Vx 9%

g —=2_. Yo +db . (a-bYe+h) g o SHfe
Vio-Vé6 fig +{C =at-\r 5-vV2 S+J7

11 (Jio + %) _ 12 (fete)
(e -y " %
= -3(Jw +5)

Complex numbers

We define the imaginary unit i = v/—1 as the solution to x? = —1.
The square root of a negative number can be simplified vV—b = v—1+b = ivb whereb > 0

Exercise 5: Simplify the expressions.

a. -8l b. =75 c. —+/—49 d. +-15
Powers of i :
il=i i5: i =
12——1 i6: 110_
i2=—i i’ = it =
i‘t=1 i = it2 =

What is the pattern for powers of i ? Write a rule for it

Exercise 6: Simplify the product or quotient in terms of i

a) (V=-9) (V16) b)

B

o) (V=12) (V=6) d)

g



