Math 1300 Section 4.1 Notes
Greatest Common Factor and Factoring by Grouping

(Review) Factoring

Definition: A factor is a number, variable, monomial, or polynomial ethis multiplied by
another number, variable, monomial, or polynonoadivtain a product.

1. List all the possible factors of the followingmbers:

a. 12

b. 32

c. 19

d. 45

In the above, the number 19 is an example of a number because its only positive
factors are one and itself

(Review) Greatest Common Factor

Definition: Thegreatest common factor of two or more numbers is the largest number that
divides (goes into) the given numbers with a remeirof zero.

n

Find the GCF (greatest common factor) of tHiewng numbers:

a. 36 and 54

=3

15 and 60

c. 21,42, and 63

o

. 28 and 39
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Greatest Common Factor of Polynomials

In order to find the GCF of two or more monomials,

I.  Find the GCF of the coefficients;

Il. Find the GCF of the variables;

lll. Rewrite the GCF as a product of the GCF of¢befficients times the GCF of the variables.

Examples:

1. Find the GCF of* andx’.
Step I:  The only coefficients are 1’s, so thithis GCF of the coefficients.
Step Il: Rewrite the two monomials as productgofvithout using exponents:
X*=x-x-x-x
X' =X X XX XXX
Since each monomial hasin it, the GCF of the variablesxs
Step lll: The GCF of* andx’ is x*.

2. Find the GCF oky” andx’y*.
Step I:  The only coefficients are 1's, so thithis GCF of the coefficients.
Step Il: Rewrite the two monomials as productgsodndys without using exponents:
Xy :X-X-X-X-X-y-y-y-y
Since each monomial haand 2ys in it, the GCF of the variablesxg.
Step Ill: The GCF oky? andxy* is xy”.

3. Find the GCF of 24y and «'y".
Step I: The GCF of the coefficients 24 and 9 is 3.
Step Il: Rewrite the two monomials as productgsoéndys without using exponents:
Xy =x X XXy
X7y4=X-X-X-X-X-X-X-y-y-y-y
Since each monomial hasgand 1y in it, the GCF of the variables Sy.
Step Ill: The GCF of 24y and «y* is 3X%y.

Examples:

1. Find the GCF oi8x and 27x°.

2. Find the GCF obx* and 9x2.

3. Find the GCF 010x® and 50x.
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4. Find the GCF of 24 and 23y~

5 Find the GCF of » and &Y.

6. Find the GCFof 48b% and 6@°bc%

Find the GCF of 8x, 16x% and32x°.

~

8. Find the GCF of 9x°, 16x° and5x’.

9. Find the GCF of 8xy?, 2x3y and10x®y3.

10. Find the GCF of 24a°b, 21a*b® and12a’b®.



Math 1300 Section 4.1 Notes

Factoring

To factor a polynomial, try to find the GCF of tieonomials in the polynomial. Then this GCF
should be factored out of the polynomial by “unadlsiting” the GCF out of all the monomials in
the polynomial. Note that if the leading coeffitiés negative, then the GCF should also be
negative.

Examples:

1.

Factor X + 14y.

Step I:  Find the GCF of the coefficients. GCHZ#) = 7.

Step Il: Find the GCF of the variable parts. Ehigrnone, so nothing changes.
Step Ill: Divide all the monomials by the GCFs aadrite with the GCFs out front:

por =7 DAY ) = 76 2

Factor & + 6.
Step I:  Find the GCF of the coefficients. GCHB5= 2.
Step IIl: Find the GCF of the variable parts. GERE) = X2
Step IlI: Divide all the monomials by the GCFs aadrite with the GCFs out front:
3 2
8¢ + 64 = 2x2(8i+6ij = 2&(4x + 3)

x?  2x?

Examples:

1. Factor  5x° +7x

2. Factor  8x2 +4x

3. Factor 12x° -6x2

4. Factor 16x* +8x°

5. Factor  12x3y+ 2x?y?



Math 1300

6.

10.

11.

12.

13.

14.

Factor

Factor

Factor

Factor

Factor

Factor

Factor

Factor

Factor

bab+6a .

&’bc — 12ab%c.

-28°b’ — 36",

12x4y6 + 4xy3 —16x2y5

—12x° + 4x3 —8x2

10a°b® + 6ab%c - 8a%b°c?

y(x=1) +6(x-1)

X(y+2)-z(y+2)

2x(y-2)+6x°(y-2)
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Factoring by Grouping
If a polynomial contains four or more terms, it ni@yhelpful to put the terms into groups of two
and factor out a common factor from each of thesagms. This is called grouping

Examples:
1. Factoncy + 6x + 3xy? + 18y
Step I:  Group the terms so that each group slzacesnmon factor:
Xy + 6+ Xy + 18 = (Cy + 6 + (° + 18))
Step Il: Factor out the common terms from eachugro
(0Cy + %) = Xx(xy + 6)
(3" + 18)) = 3y(xy + 6)
Step lll: Rewrite the polynomial as the sum of thetored groups:
Xy + 6+ Xy + 18/ =X(xy + 6) + J/(xy + 6)
Step IV: Factor the resulting polynomial from Stdp

X(xy + 6) + J(xy + 6) = &y + 6)x + )

2. Factor &+ 3¢+ 2x+3
Step I:  Group the terms so that each group slsacesnmon factor:
2¢+ 3¢+ 2%+ 3= (2 +3A) + (X +3)
Step Il: Factor out the common terms from eachugro
(2¢ + 3¢) =x%(2x + 3)
(X+3)=1(x+23) (Note: There’s no common term, so the GED.)
Step lll: Rewrite the polynomial as the sum of thetored groups from Step II.
2¢ + 3¢ + 2+ 3 =x(2x + 3) + 1(X + 3)
Step IV: Factor out the resulting polynomial fr&tep Il
X(2x + 3) + 1(X + 3) = ¢ + 1)(X + 3)

3. Factor & + 3¢ — 4x — 4.

Step I:  Group the terms so that each group slaacesnmon factor:€
3+ 3¢ -4k —4= (38 + 3O) + (-4x— 4)

Step Il: Factor out the common terms from eaclugro
(3¢ + 3A) = 3¢(x + 1)
(-4x—4) = -4k + 1)

Step lll: Rewrite the polynomial as the sum of thetored groups from Step Il.
B+ I —A—4=3(x+ 1)+ (4K + 1)) = 3E(x + 1) — 4k + 1)

Step IV: Factor out the resulting polynomial fr&tep IlI:
3(x+ 1) — 4k + 1) = (B¢ - 4)Kk + 1)
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Examples:

1. Factor 4%+ 8+ 33%0% + 60>

2. Factor @& +a%y—1X— 4.

3. Factor @x+ 6xb+ 1Cay + 10yb.

4. Factor &+ %y + 10y + 15/



