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Name: Date:

Greatest Common Factors

Algebra 1

Each of the numbers or variables that can be multiplied together to obtain a product is a factor of that
product. If the factor is also a prime number, it is a prime factor. Remember, a prime number is any
integer greater than 1 which only has factors of 1 and itself. Breaking algebraic expressions into the
product of factors is known as factoring. Algebraic expressions expressed as a product of only prime
factors is known as prime factorization.

Exercise #1: Rewrite each of the following positive integers as a product of only prime factors.

(a) 100= (b) 36= (c) 30=

A common factor of two numbers is a number that is a factor of both, or in other words, divides into
both. Expanding this idea just a litde tells us that the greatest common factor (GCF) of two numbers
is the largest number that is a factor of both or the largest number that divides both.

Exercise #2: Use prime factorization to find the Greatest Common Factor of each of the following
pairs of integers.

(a) 36 and 30 (b) 50 and 70

In algebra, we need to find the greatest common factor of two monomials. Prime factorization is
helpful for this process as well.

Exercise #3: Find the greatest common factor for each of the following pairs of monomials by first
writing them in expanded form.

(a) Sx2y and 24xy2 (b) 6x2 and 15x

This process can and should be shortened by first finding the greatest common factor of the numerical
coefficients and then finding the greatest power for each variable that is common to both monomials.

Exercise #4: Find the greatest common factor for each of the following pairs of monomials.

(a) 25x and Wx2 (b) 12x3 and 30^2 (c) 6.c2y3 and 21x2y5
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We have just seen how to identify the greatest common factor of two monomials. We now would like
to use this skill to write binomials and trinomials in factored form. First, though, we will review the
distributive property.

Exercise #5: Rewrite each of the following without parentheses by applying the distributive property.

(a) 5(2^+3)= (b)2x(x-6}= (c) 5(x2-4x+l)=

We now will reverse this process by "factoring out" the GCF from binomials and trinomials.

Exercise #6: Write each of the following expressions as equivalent products of their GCF's and
another factor.

(a) 3x+6-- (b) 2x2+Sx-- (c) 4x2-Sx+6--

2(d) l0x^-25x (e) 6x+27: (f) 5x3+l0x2+5x:

(g) 2x2+10x+20-- z(h) x^-x (i) 3x+3--

(j) 4xz~10x-- (k) Sx2-4x+16-- (1) 10x3y2+15x2y4-5x2y2
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Name:

Greatest Common Factors

Algebra 1 Homework
Skills

Use prime factorization to find the Greatest Common Factor.

1. 56,70 2. 35,150

Date:

3. 10m2, 15m3 4. Sab2c,12a2bc,16abc2

Find the Greatest Common Factor.

5. 4a,4b 2i,2 ^3^36. aV,asb

.4..3 ^^37. 12x"y\32x'y,-24xy2 8. 8.c,-ll.c2,16x3

Factor out the GCF in each of the following expressions.

9. 6x2+36 10. 2y3-y2+y

.211. 4y^-Sy+\2 12. 4.c2-6x+10

13. 49b2-7b3 14. /+/+/

15. Sx^+24x-i 16. lO.c-35

17. 6x2-30x 18. 5x2+15x-20
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z19. 14x^-49x 20. 21x2-9x+Z

21. x4-x2 22. 12y2x+15yx2-6yx

Applications

23. Which of the following expresses the shaded area below in terms of ^r ? Hint - Subtract the area
of the circle from the area of the square, then factor.

(1) 9(1-^)

(2) 9(4-^-)

(3) 6(6-^-)

(4) 3(2-^r)

3

L J

24. If the width of a rectangle is given by 3x, then which of the following represents its length if the

area of the rectangle is 12^t -15x7

(1) 4x-5

(2) 12x2-18x

.2(3) l2x^-\2x

(4)9x-l2

Reasoning

25. Rachel and Jackie were both asked to find some factors of the same number. Rachel said the
number contains the factors of 4 and 3. Jackie found that it contained 6 and 5. The original
number could have been:

(1)30 (2)36 (3)60 (4)80

26. Expressions can have GCF's that aren't just monomials. Consider the following two problems:

(a) Fill in the parentheses below.

3x(x+2)+7{x+2)=( _)(^+2)

(b) Write the following expression as the product
of two binomials:

2x(x-6)-4(x-6)
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Name: Date:

Multiplying a Polynomial by a Monomial
Algebra 1

In the previous lessons, you've worked with monomials and their exponent properties. In this lesson
we will begin to work with polynomials, or expressions that contain more than one monomial. The
most common polynomials are binomials (those with two monomial tenns) and trinomials (those
with three monomial terms). First, we review the important real number properties associated with
multiplying monomials.

Exercise #1: Fill in the blanks for each of the following with the real number property that justifies the
particular step.

(1) (3x2y)(5x3y2)=3.5.x2.x3.y.y2 (1)-

(2)

(3)

=(3.5).(x2.x3).(,.,2) (2)-

--15x5y3 (3) Exponent Property of Multiplication

Exercise #2: Simplify each of the following products using real number properties like in Exercise #1.

(a) (2x3)(3xy) = (b) (-4y3z)(2yz5) = (c) (3abc2)(2a2b) =

Clearly, we would like to be able to do this multiplication without going through each of these steps. It
should be clear from the last exercise that you can simply multiply the coefficients together and then
add powers on like bases.

Exercise #3: Find the following products.

(a) (4x2y3)(2xy5)= (b) (5r2s)(2rs2). (c) (-3pt3)(-6p2t2):

We now need to be able to multiply polynomials by monomials. You have actually done this before,
as the following exercise will illustrate.

Exercise #4: Rewrite the following without parentheses by applying the Distributive Property.

(a)5(x+4)= (b)-3(2^-7)= (c)-(6-3x)=
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Multiplying monomials with variables over polynomials uses the Distributive Property in the same
way.

Exercise #5: Rewrite the following products without parentheses by applying the Distributive
Property.

(a) 2x(3x+4) (b) 3(2x2+5x-4) (c) 3ab(a2b+2ab2)

Find the product:

1. (2x2y)(-x2y):

2. (3yf)(2/f)=

3.

4.

5.

6.

(5ab2c)(4aVc)=

(-2x4y3)(-xy2)=

(7p3r2t)(3pr4t2):

(-4r\2)(3r4x)=

7. 3(2.c-5)=

8. -6(x+4)=

9. 3x(2x+9)=

10. 5x(x-3)=

11. -(.c2-4x+7)=

Additional Classroom Exercises

12. 2x(5x+7):

13. 5ab(4a2b+2ab-4a)=

14. 4x2(5x-4+2x2)=

15. 2xy3(3x2+4xy-y2)=

Distribute and Combine Like Terms:

16. 5x[3x-2)-x(l-3x)=

17. 3x(2x-7)+2(2x-7}=

18. x(x+5}-2(x+5}=

19. x(x-3)-3(x-3)=

20. x(x+y)-y(x+y)=
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Name: Date:

Multiplying a Polynomial by a Monomial
Algebra 1 Homework

Find the product:
1. (6xy)(-2z)=

2. (5a2)(-5a)=

3. (-7x3)(x)=

4. (2r^)(-4r3s):

5. (-^2)(24arf)=

6. (-2x}2 =

M2=7.
,2

8. 5x(2x-S)--

9. 6x(3x-^):

10. -s[3-x-i-
.4 2

11. 14(^-^2)=

12. 2ab(6a3-3b2)--

13. 2(x2-2x+4)=

14. 3(.c2-2x-8)=

15. 3x(2x-9)=

16. 5x(2x2-3x+7^

Distribute and Combine Like Terms:

17. 4-3(2^+5)=

18. (x2-3x+7)-(x2-6x-2)--

19. (3x2+Sx-5)-(-2x2+4x-10)-

20. x{x+7)+4(x+7)--

21. 2x(3x-4)+5[3x-4)'-

22. a(a-b)+b(a-b)--

23. 2x2(x+4)-3x{5x+l)--

24. 4x(4x+3)+3(4x+3)--
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Applications

25. If the length of a square can be represented by the monomial 3x then:

(a) Express the perimeter of the square as a
monomial in tenns of x.

(b) Express the area of the square as a monomial
in terms of x.

26. The width of a rectangle is represented by w. The length is three more than twice the width.

(a) Express the perimeter of the rectangle as a
binomial in terms of w.

(b) Express the area of the rectangle as a
binomial in terms of w.

Reasoning

27. Simplify each of the following if possible. If not possible, explain why.

(a) x3+x4 (b) x3-xA (c) x4-x3 (d)7;

28. Determine each of the following products by writing them out in an expanded product fonn. The
first is done as an illustration for you.

(a)(x2)3=^2.x2.x2 (b)(^3)3 (0 (x5)2

•-X
2+2+2

x
,3(2)

x
6

29. Fill in the blank for the following Exponent Property:

(xaf=x(-

(d)(x4)3
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Factoring

Factor.

1.2x2-10x ^K.C^-S)

3. x2y -3x2

5. x2z + y2z2

7. 8x- 16y

9. 4a + 20b

11. 3x- 6y+ 12

13. 5 + 15n+ 45m

15. 13a2- 169a

17. 8x-56x3

19. 14u2+35u4

21. u3 -3u2+ 17u4

23. 3x3 + 3x2 + 6x

.3 2,25. x*3 + 3x^y + 3xy

27. 4a4b- -\6a2b2 + 4ab4

/2,,2 3,,3 _,_ ic:^4,,429. ISx^ + 225 xjy-3 + 15x4y

31. 15x3+24x2+36x

33. a3y3 + a2y2 + ay

Name

Date Period

2. 5x - 2Qx2

4. ab2 + 4b2

6. c4d2 + c2d3

8. 15a+25^

10. 6m- 12/7

12. 4a- 8b+ 16c

14. 7 + 28a - 35b

16. 15a+225a3

18. 3a2+ 12a4

20. 23 x5 - 46 x2

22. x4-3x3+ 17x2

24. 5a4 - 5a2 + 25a

26. x4+3x3y2 + 12x2y3

28. 6a3b2- -\2a2b3+ J[Qab

30. 13a3to2 + 39a2b - 26ab4

32. 7c3 - 28c2d + 35cd3

34. mn + 5m2n2 - 12m2n3
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