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Introductory Message

This Self-Learning Module (SLM) is prepared so that you, our dear
learners, can continue your studies and learn while at home. Activities,
questions, directions, exercises, and discussions are carefully stated for you to
understand each lesson.

Each SLM is composed of different parts. Each part shall guide you step-
by-step as you discover and understand the lesson prepared for you.

Pre-tests are provided to measure your prior knowledge on lessons in
each SLM. This will tell you if you need to proceed on completing this module
or if you need to ask your facilitator or your teacher’s assistance for better
understanding of the lesson. At the end of each module, you need to answer the
post-test to self-check your learning. Answer keys are provided for each activity
and test. We trust that you will be honest in using these.

In addition to the material in the main text, Notes to the Teacher are also
provided to our facilitators and parents for strategies and reminders on how
they can best help you on your home-based learning.

Please use this module with care. Do not put unnecessary marks on any
part of this SLM. Use a separate sheet of paper in answering the exercises and
tests. And read the instructions carefully before performing each task.

If you have any questions in using this SLM or any difficulty in answering
the tasks in this module, do not hesitate to consult your teacher or facilitator.

Thank you.



What I Need to Know

This module is designed and written to help you factor polynomials
completely using different techniques. In all lessons, you are given the
opportunity to use your prior knowledge and skills in multiplying and dividing
polynomials. Activities are also given to process your knowledge and skills
acquired, deepen and transfer your understanding of the different lessons. The
scope of this module enables you to use it in many different learning situations.
The lessons are arranged to follow the standard sequence of the course. But the
order in which you read them can be changed to correspond with the textbook
you are now using.

This module contains the following lessons:
Lesson 1: Factoring Perfect Square Trinomials

Lesson 2: Factoring General Trinomials

After going through this module, you are expected to:

1. determine patterns in factoring polynomials; and
2. factor perfect square trinomials and general trinomials completely.
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What I Know

Directions: Choose the letter of the correct answer. Write your answers on a
separate sheet of paper.

1. What is the result when you square a binomial?
A. binomial C. difference of two squares
B. sum of two squares D. perfect square trinomial

For items 2 — 4. Expand (2x — 4)?and answer what is asked.

2. What is the last term?
A. 4x? B. -16 C. 16 D. —4x?

3. What is the middle term?
A. 8x B. -8x C. 16x D. -16x

4. What is the first term?
A. 4x2 B. —4x? C. 2x? D. —2x?

5. Which of the following is the expanded form of (x — 5)2?
A. x2-25 C.x?—-10x+ 25
B. B.x?2—-5x—25 D. x? —10x + 25

6. Which of the following is a perfect square trinomial?
A x2-2x+4 C. x% — 4y + 2y?
B. 4x?+12x+9 D. 9x2 — 6xy — y?

7. All of the following are perfect square trinomials EXCEPT one. Which is it?
A. 4x? + 12xy + 9y? C. x%y? — 4x?y? 4 4x2y?
B. 9a? —36a + 36 D. a?b? + 4a3b + 4a?

8. What is the complete factored form of 4x2 + 16xy + 16y??
A. (2x + 4y)? C.(2x — 4y)?
B. 2x+4y)(2x — 4y) D. 2x —4y)(2x — 4y)

9. What are the two numbers whose sum is 1 and whose product is -12?
A. 3 and -4 C. -3 and -4
B. B. -3 and 4 D. 3 and 4

10.What are the two expressions whose sum is 7x and whose product is 10x2?

A. 2x and 5x C. 2x and -5x
B. B. -2x and 5x D. -2x and - 5x
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11. If one factor of x? — 5x — 24 is x + 3, what is the other factor?
A, x-3 C.x+8
B. x-8 D.2x-8

12.What is the complete factored form of x? + 7x + 10?
A, x+2)(x+5) C. x+1D(x+10)
B. x—=2)(x+5) D. x—1)(x+10)

13. If one factor of 3x? + 17x + 10 is 3x + 2, what is the other factor?
A. x—5 C.3x—-2
B. x+5 D. 2x+5

14. What is the complete factored form of 2x? + 5x — 3?
A 2x—-1(x-3) C.(2x—1)(x+3)
B. 2x+1D(x+3) D. 2x+1)(x—3)

15.The rectangle has an area of (2x? + 8x + 8) square units. If the length is (2x + 4) units,
find the width of the rectangle.
A. (x + 2)units C. (—x — 2)units
B. (x — 2)units D. (—x + 2)units
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sssaddl Factoring Perfect Square

1 Trinomials

Another factoring technique that you are going to explore is factoring perfect
square trinomials. Before you will start learning this topic, recall the pattern to square
a binomial as this is very important in understanding this factoring technique. Do the
following activity to refresh your learning in squaring a binomial.

What’s In

Patterns in squaring binomial
1. (@+b)2=a?+2ab+b?
2. (a—b)2= a?—2ab+Db?

Activity: Remember Me!

Directions: Following the pattern in squaring a binomial, fill-in the missing term. Write
your answer on your answer sheet.

x+2)2=__ _+4x + 4

(2x—3)2=4x?—_+9

Bx+4)2=9x%+24x+___

x-y)P=__—2xy+y?

(2x+3y)2 = 4x?2+ ____+9y?

ook LN

Questions:
1. What did you do to find the first term of the product? the second term?
the last term?
2. How will you determine the sign of the middle term?
3. What do you call the product of squaring a binomial?

What’s New

Recall that squaring a binomial is a perfect square trinomial. Say, (2x + 1)? =
4x? + 4x + 1 thus, 4x? + 4x + 1 is a perfect square trinomial. The following activity will
test your ability in determining perfect square trinomial.
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Activity: Am I Perfect?

Directions: Determine whether the given expressions are perfect square trinomials.
Write P if it is a perfect square trinomial and N if not. Write your answer
on your answer sheet.

1. a?—22a+121

2. b? —8b + 16

3. 4d% + 20d — 25

4, 100 + 50e + e?

5. 36r? — 60rt + 25t2

Questions:
1. How did you determine whether the given expression is a perfect square
trinomial?

2. Did you encounter difficulties in determining it?
3. Do you see pattern in determining perfect square trinomials?
4. What are your observations on the terms of a perfect square trinomial?

What is It

Perfect Square Trinomial is the result of squaring a binomial. A perfect square
trinomial has first and last terms which are perfect squares and the middle term is
twice the product of the first and last terms.

That is,
(a+b)? =a? + 2ab + b? or
(a—b)? = a% — 2ab + b?

To factor the given trinomial,

1. Examine whether the first term and last term are perfect squares.

2. Look at the middle term. Check whether it is twice the product of the square
root of the first term and last term.

3. If conditions 1 and 2 were satisfied then, the expression is a perfect square
trinomial.

4. Factor completely the given trinomial following the pattern a? + 2ab + b? =
(a+b)?or(a+b)(a+b). Similarly, a? — 2ab + b? = (a — b)?or(a — b)(a — b).

The steps given above are applicable for perfect square trinomial. If what is to
be factored is not a perfect square trinomial then other possible techniques may be
applied.
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To fully understand the process, consider the following examples.
Example 1: Factor n? + 16n + 64
Solution:

Step 1: Determine whether the first term and the last term are perfect squares.
First Term: n° =n ' n = (n)
Both are perfect squares
Last Term: 64 =8 - 8 = (8)2

Step 2: Determine whether the middle term is twice the product of the square
root of the first term and the last term.

16n = 2(n)(8)

Step 3: Since the conditions are satisfied then n? + 16n + 64 is a perfect square
trinomial.

Step 4: Factor completely n? + 16n + 64

n?+ 16n+ 64 = (n + 8)%or (n+ 8)(n + 8)

To factor perfect square trinomial, use the following relationships:

(a)2 2ab (b)2 = (a + b)2

! ! ! b

(First term)2 + 2(First term)(Last term) + (Last term)2 = (First term + Last term)2

(a)? 2ab (b)2 = (a - b)2

| l ! oo

(First term)2 - 2(First term)(Last term) + (Last term)2 = (First term - Last term)2

Example 2: Factor 4x? + 4x + 1.
Solution:
Step 1: Determine whether the first term and the last term are perfect squares.
First Term: 4x? = 2x - 2x = 4x

Both are perfect squares
Last Term: 1=1-1=1?
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Step 2: Determine whether the middle term is twice the product of the square
root of the first term and the last term.

4x = 2(2x)(1)

Step 3: Since the conditions are satisfied then 4x? + 4x + 1 is a perfect square
trinomial.

Step 4: Factor completely 4x? + 4x + 1 you have,
4x% +4x + 1= (2x+ D?or 2x+ 1)(2x+ 1)
Example 3: Factor x? + 14xy + 49y?
Solution:
Step 1: Determine whether the first term and the last term are perfect squares.

First Term: x? = x-x = (x)?
Both are perfect squares

Last Term: 49y? = 7y - 7y = (7y)

Step 2: Determine whether the middle term is twice the product of the square
root of the first term and the last term.

laxy = 2(x)(7y)

Step 3: Since the conditions are satisfied then x? + 14xy + 49y? is a perfect
square trinomial.

Step 4: Factor completely x? + 14xy + 49y? you have,
x? + 14xy + 49y?= (x + 7y)%or (x + 7y) (x + 7y)

There are some cases in which you need to factor out first the greatest common
monomial factor before factoring the perfect square trinomial. To fully understand
this, take the following examples.

Example 4: Factor 3x? — 18xy + 27y?

Solution:

At first glance, we can’t find the perfect square trinomial in it. But if we factor
out its greatest common monomial factor, like the following:

Step 1: Factor 3x? — 18xy + 27y? by GCF.
3x2 — 18xy + 27y? =3(x? — 6xy + 9y?)

Step 2: Determine whether the trinomial is a perfect square. The first term and
the last term should be perfect squares.

First Term: x? = x-x = (x)?
Both are perfect sauares
Last Term: 9y2 = 3y -3y = (3y)?
7 CO_Q1_Mathematics8 Module1lB



Step 3: Determine whether the middle term is twice the product of the square
root of the first term and the last term.

—6xy = —2(x)(3y)

Step 4: Since the conditions are satisfied then x? — 6xy + 9y? is a perfect square
trinomial.

Step 5: Factor completely 3x? — 18xy + 27y? you have,
3x2 — 18xy + 27y? = 3(x — 3y)?or 3(x — 3y)(x — 3y)
Example 5: Factor 75t + 30t + 3t

Solution:

Step 1: Factor 75t3 + 30t + 3t by GCF.
75t3 4+ 30t + 3t = 3t(25t% + 10t + 1)

Step 2: Determine whether the trinomial is a perfect square. The first term and
the last term should be perfect squares.

First Term: 25t? = 5t- 5t = (5t)2
Both are perfect squares

Last Term: 1 =1-1 = (1)2

Step 3: Determine whether the middle term is twice the product of the square
root of the first term and the last term.

10t = 2(5t)(1)
Step 4: Since the conditions are satisfied then 25t? + 10t + 1 is a perfect square
trinomial.

Step 5: Factor completely 75t3 + 30t + 3t you have,
75t3 + 30t + 3t = 3t(5t + 1)(5t + 1)
Example 6: Factor 9x2 + 12xy + 16y2.

Step 1: Determine whether the trinomial is a perfect square. The first term and
the last
term should be perfect squares.

First Term: 9x? = 3x - 3x = (3x)?
Both are perfect squares

Last Term: 16y? = 4y -4y = (4y)?

Step 2: Determine whether the middle term is twice the product of the square
root of the first term and the last term.

12xy # 2(3x)(4y) ,» as 2(3x)(4y) = 24xy
This means that the trinomial is not a perfect square. Thus, you don’t have to
proceed to factoring.
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Activity 1: You’re the One
Directions: Supply the missing term of the factor of the given perfect trinomials below.
Write your answers on a separate sheet of paper.

x2—6x+9= (x— __)2

42 —4x+ 1= (__ —1)?

9x2 +12x+4 = (Bx+__ )2

4x? + 16xy + 16y2 = (2x+ __)?

16a% — 24ab + 9b% = (___— 3b)?

A

Activity 2: Break it Perfectly

Directions: Factor the following completely by writing each of the perfect square
trinomial as the square of a binomial. Write your answers on a separate
sheet of paper.

1.y2 + 20y + 100
2. k? -8k + 16

3. 16m? + 48m + 36
4.49b2 —14b + 1

5. 3x%y — 24xy + 48y

What I Have Learned

Complete the paragraph below by filling in the blanks with correct word/s or
figure/s which you can choose from the box below. Each word or figure may be used
repeatedly. Write your answers on your answer sheet.

2 2 — (4_h)2
first term a’+2ab+ b7 =(a-b) third term squaring a binomial
multiplied two factoring perfect square
polynomials second term square a? —2ab + b% = (a—Db)?
2 2 2 _ —_ K2
i (: ias)-zl— b Simplifying i a Z—all)))z b technique
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Factoring is an important process that helps us understand more about
mathematical expressions or equations. Through (1) , you can rewrite your
(2) in a simpler form, and when you apply the factoring (3) to
mathematical expressions or equations, it can yield a lot of useful information. You
have learned in this lesson about factoring perfect square trinomial. This trinomial is a

result of (4) . The first term of the trinomial is the square of the
(S) of the binomial. The second term is the product of the (6)

and (7) of the binomial which will always be (8) by (9) .

The third term of the trinomial is the (10) of the (11) of the

binomial. If the trinomial follows the pattern in squaring a binomial, then it is a
(12) . To factor this, you should recognize first, whether the
(13) and (14) are (15) . After recognizing whether

the given trinomial is a perfect square, then you can proceed to factoring following the

pattern (16) or (17)

What I Can Do

Suppose you have a square room with an area of 4x2 + 16x + 16.

1. Find the binomial that represents each side of your room.

If the measure of the side of your room is 300 inches, what is the value of x?
What is the area of the square?

Suppose you want to tile the floor of your room; how many 30 x 30 inches
tiles will be used?

Pwbd

Factoring General

Trinomials

In this lesson you will learn how to factor general trinomials. There will be two
types of trinomials that you are going to deal with. First is the trinomial in the form
ax? + bx + ¢, where a = 1, and ax? + bx + ¢, where a # 1. Before you will start exploring
this lesson, let us first reactivate your basic mathematical skills.

10 CO_Q1_ Mathematics8_ ModulelB



What’s In

Activity: The Two of Us

Think of two numbers whose sum and product are given in the table below.
Write your answers on your answer sheet. Item 1 is done for you.

Item Sum Product The Two Numbers
1 6 8 2 and 4
2 6 -16
3 -2 -15
4 4 -12
5 6 9
6 -5 -14

Notice that in item 1, the numbers 2 and 4 in Column 4 when added will give a
sum of 6 and when multiplied will give a product of 8.

Questions:
1. How did you find the two numbers in column 4 to satisfy the conditions in
columns 2 (sum) and 3(product)?
Was it easy to find the two numbers?
What does it mean when the product of the numbers is negative? positive?
4. Did you recognize a pattern or technique on how to find the two numbers
given its sum and product? What is it?

W

;--éif) What’s New

Recall that FOIL method is a technique used to remember the steps in
multiplying two binomials. The acronym FOIL stands for:
F - first terms
O — Outer terms
I — Inner terms
L - last terms

11 CO_Q1_Mathematics8 Module1lB



Activity: Grilling with FOIL

Directions: Given below are expressions in factored form in which both factors are
binomials. Follow the process in multiplying the binomials using FOIL
method and answer the questions that follow. Write your answers on your
answer sheet.

F (0] | L
1. (x+ 1)(x +2) = x2 + 2x + x + 2
= X%+ 3x + 2
F o) | L
2. (x—2)(x -3) = x> — 3x — 2x + 6
= x? —5x+6
F o) | L
3. (x+3)(x—4) = x2 — 4x 4+ 3x — 12
= x2 —x—12

Questions:

1. What did you observe with the numerical coefficients of the x° term?

2. What did you notice about the last terms of the trinomial? How are the last
terms of each trinomial related to the last terms of the given binomials?

3. What did you notice with the numerical coefficients of the middle terms? How
are the coefficients of the middle term related to the last terms of the given
binomials?

4. Suppose a trinomial is given, how are you going to find its two binomials

factors?

What is It

General trinomials can be classified into two (2) ways:
1. Trinomial in the form ax? + bx + ¢, where a = 1; and
2. Trinomial in the form of ax? + bx + ¢, where a # 1.

In this lesson you will first learn factoring general trinomial where a = 1. The
following are some examples of trinomials of the form ax? + bx + ¢, where a = 1.

12 CO_Q1_Mathematics8 ModulelB



x? 4+ 5x+6 X2 —7x+ 12 x? 4+ 2x—15

Trinomials of this form are the product of two binomials having leading
coefficients of 1. Consider the illustration below where the FOIL method is being
applied in multiplying two binomials having leading coefficients of 1.

F (@) I L
c+Dx+2)=x*+2x+ x + 2

=x24+3x+2

t ot
[ |

Sum of Product of
2and 1 2and 1

Notice that the coefficient of the middle term is the sum of the last terms of the
two binomials and the third term is the product of the last terms of the two binomials.
If you are going to factor trinomials of the form ax? + bx + ¢, where a = 1, you will reverse
the FOIL method.

These are the steps in factoring this trinomial.

1. Find two factors with a product equal to the last term (c) of the trinomial
and a sum equal to the middle term (b) of the trinomial.

2. Write the factored form of the trinomial following the pattern:
(x £ first factor) (x £ second factor)

The sign in the last term of the binomial factors can be minus signs, depending
on the signs of b and c.

Let us take the following examples.
Example 1: Factor x? + 7x + 10.
Solution:

Step 1. Find two factors with a product equal to the last term (c) of the trinomial
and a sum equal to the middle term (b) of the trinomial.

Here, you are going to find two factors whose product is 10 (last term) and whose
sum is 7 (middle term).

Refer to the illustration below. o
This is the correct

_> - .
Product Sum combination. So, 2
(1)(10) = 10 1+ 10 = 11 and 5 are the factors.
(2)(5) = 10 2+5=7
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Step 2: Write the factored form of the trinomial following the pattern (x +
first factor)(x + second factor).

x24+7x+10=(x+2)(x+5)
Example 2: Factor x? + 2x — 15.
Solution:

Step 1: Find two factors with a product equal to the last term (c) of the trinomial
and a sum equal to the middle term (b) of the trinomial.

Here, you are going to find two factors whose product is —15 (last term) and
whose sum is 2 (middle term). Since the product is negative, the two numbers
must have different signs. And since the sum is positive, the bigger number (the
number with greater absolute value) must be positive.

Refer to the table below. This is the correct

—> >
combination. So -
Product Sum 3 and 5 are the
(=1)(15) = —=15 -1+ 15 = 14 factors.
(=3)(5) = —15 -3 +5=2

Step 2: Write the factored form of the trinomial following the pattern
(x + first factor) (x + second factor).

X%+ 2x — 15 = (x — 3)(X + 5)
Example 3: Factor x? — 5x — 24.

Solution:

Step 1. Find two factors with a product equal to the last term (c) of the trinomial
and a sum equal to the middle term (b) of the trinomial.

Here, you are going to find two factors whose product is —24 (last term) and
whose sum is —5 (middle term). Since the product is negative, the two numbers
must have different signs. And since the sum is also negative, the bigger
number (number with the greater absolute value) must be negative.

Refer to the table below.

This is the correct

Product Sum | combination. So,
D(=24) = =24 | 1+ (=24) = =23 3 and -8 are the
(2)(—12) = —24 2 + (—-12) = -10 two factors.
(3)(—8) = —24 | 3+ (-8) = -5

Step 2. Write the factored of the trinomial following the pattern
(x+ first factor)(x+ second factor).

x?—5x—24=(x+3)(x—8)
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Example 4: Factor x% + 6x + 14.
Solution

Step 1. Find two factors with a product equal to the last term (c) of the trinomial
and a sum equal to the middle term (b) of the trinomial.

Here, you are going to find two factors whose product is 14 (last term) and whose
sum is 6 (middle term). Since the product is positive and the sum is also positive
so both numbers must also be positive.

Refer to the table below.

Product Sum
(D(14) = 14 1414 =15
(2)(7) = 14 2+7=09

Based on the table, all the possible factors of 14 were already listed. However,
there are NO two numbers having a product of 14 and the sum of 6. Thus, the
given polynomial, x* + 6x + 14, is a PRIME. However, it can be factored using
different method to be discussed in other lesson.

Let us discuss the second classification of general trinomial ax? + bx + ¢, where
a#l.

Consider now factoring trinomials in which the coefficient of the squared term
is other than one such as the following:

6x2 —5x—6 3x%2 +17x + 10

Trinomials of these forms also have two binomial factors in which you need to

consider the ax’ term (first term of the trinomial), the bx term (second term of
the trinomial) and the c term (third term of the trinomial) in getting the two
binomial factors.

There are many ways of factoring this type of trinomials. One of those is through trial
and error. Here is an example.

Example 1: Factor 6x2 — 5x — 6 through trial and error.
Solution:

Give all the factors of 6x? and —6.

Factors of 6x? Factors of —6
(B3x)(2x) (3)(=2)
(6x)(x) (=3)(2)

(1)(=6)
(=1)(6)

Write all the possible factors using the values above and determine the middle
term which is —5x by getting the sum of the product of the outer terms and the product
of the inner terms in FOIL method.
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Possible Product of the Product of the | Sum of the product
Factors Outer Terms Inner terms of the outer terms
and the product of
the inner terms
(B3x —2)(2x + 3) (3x)(3) = 9x (—2)(2x) = —4x 9x + (—4x) = 5x
(Bx+3)(2x —2) (3x)(=2) — 6x (3)(2x) = 6x —6x+6x =0
(3x —3)(2x + 2) (3x)(2) = 6x (—3)(2x) = —6x 6x+ (—6x)=0
Bx+2)2x-3) Bx)(=3) = -9 (2)(2x) = 4x —9x +4x = —5x
Bx+1)(2x—-6) | (B3x)(—6) = —18x (1)(2x) = 2x —18x + (2x) = —16x
Bx —6)(2x + 1) (3x)(1) = 3x (—6)(2x) = —12x | 3x+ (—12x) = —9x
(6x +3)(x—2) (6x)(—2) = —12x 3)(x) =3 —12x + 3x = —9x
(6x —2)(x+ 3) (6x)(3) = 18x (-2)(x) = —2x 18x + (—2x) = 16x
(6x —3)(x+2) (6x)(2) = 12x (—3)(x) = —3x 12x + (—3x) = 9x
(6x +2)(x—3) (6x)(—=3) = —18x (2)(x) =2x —18x + 2x = —16x
(6x +1)(x —6) (6x)(—6) = —36x D) =x 9x + (—4x) = 5x
(x—6)(x+1) (6x)(1) = 6x (—6)(x) = —6x 6x + (—6x)=0

With the factors above, (3x + 2)(2x — 3) has the sum of the product of the outer
terms and the product of the inner terms of —5x, thus making it as the factors of the
trinomial 6x% — 5x — 6.

Factoring using trial and error is a long process. Knowing another way of
factoring trinomials of ax? + bx + ¢ wherea # 1 is very important and it is up to you
which method you are going to use.

Another way of factoring this kind of trinomial is by grouping.
The following are the steps in factoring trinomials of the form ax? + bx + ¢ where
a#l.

1. Multiply the first term and the last term of the trinomial.

(ax?)(c) = (ac)x? (ac) = constant
2. Get the possible factors of the product of the first term and the last term of the
trinomial in such a way that their sum is equal to the second term of the
trinomial.

(ac)x2

nx | mx
Where nx and mx are the factors of acx?. And,
nx + mx = bx (second term of the trinomial)

3. Replace the middle term (bx) by the two factors.

ax?+bx+c= ax’+nx+mx+c
4. Group ax? + nx + mx + ¢ as follows,
(ax? + nx) + (mx + ¢)
5. Factor out the greatest common monomial factor of each group such that you can

obtain the same binomial factor.
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6. Combine the greatest common monomial factor of each group and multiply it to
same binomial factor obtained in step 5. The result serves as the factors of the
trinomial.

Example 1: Factor 6x? — 5x — 6

Solution:
Step 1: Multiply the first term and the last term.
(6x2)(—6) = —36x2

Step 2: Get the possible factors of the product of the first term and the last
term of the trinomial in such a way that the sum will be equal to the second
term of the trinomial.

Here, the product is —36x? and the sum is —5x which is the middle term.
Since the product is negative, the two numbers must have different signs. And
since the sum is also negative, the bigger number (number with the greater
absolute value) must be negative.

Refer to the table below.

Product Sum —
(x)(—36x) = —36x2 X + (—36x) = —35x »| Thisisthe correct

combination, so
(2x)(—18x) = —36x% | 2x + (—18x) = —16x 4x and -9x are

(Bx)(=12x) = —36x* | 3x+(=12x) = —9x the two factors.
(4x)(—9x) = —36x? 4x + (—9x) = —5x
(6x)(—6x) = —36x2 6x + (—6x) =0

Step 3: Replace the middle term in such a way that ax? + bx+ ¢ = ax? + nx +
mx + ¢, where nx and mx are the factors. Here, the factors are 4x and -9x
6x2—5x—6= 6x2+4x—9x —6

Step 4: Group ax? + nx + mx + ¢ in this pattern (ax? + nx) + (mx + c).
(6x% + 4x) — (9x + 6)

Note: Notice that the operation used in the second group was changed. This will
happen if the operation between the two groups is minus (-). Always do this if
you encounter this case. In this case -9x - 6 becomes 9x + 6.

Step 5: Factor out the greatest common monomial factor of each group such
that you can obtain the same binomial factor.
(6x? + 4x) = 2x(3x + 2)
—(9x+6)=-33x+2)

2x and —3 are the GCF and 3x + 2 and 3x + 2 are the two same binomial factors.

Step 6: Combine the greatest common monomial factor of each group and
multiply it to same binomial factor obtained in step 5. The result serves as the
factors of the trinomial.
2x -3)(3x+2)
So, 6x2 —5x — 6 = (2x —3)(3x+ 2)
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Example 2: Factor 3x? + 17x + 10.

Solution:

Step 1: Multiply the first term and the last term.

(3x2)(10) = 30x?

Step 2: Get the possible factors of the product of the first term and the last
term of the trinomial in such a way that the sum will be equal to the second
term of the trinomial.

Here, the product is 30x? and the sum is 17x which is the middle term.
Since the product and the sum are positive, the two factors should also
be both positive.

Refer to the table below. This is the correct

— S
combination, so 2x
Product Sum and 15x are the two
(x)(30x) = 30x2 X + 30x = 31x factors.

(2x)(15x) = 30x2 2x + 15x = 17x
(3x)(10x) = 30x2 3x + 10x = 13x
(5x)(6x) = 30x2 Sx+6x=11x

Step 3: Replace the middle term in such a way that ax? + bx + ¢ = ax? + nx +
mx + ¢, where nx and mx are the factors. Here, the factors are 2x and 15x
3x2 4+ 17x + 10 = 3x2 +2x + 15x + 10

Step 4: Group ax? + nx + mx + ¢ in this pattern (ax? + nx) + (mx + c).
(3x” + 2x) + (15x + 10)

Step 5: Factor out the greatest common monomial factor of each group such
that you can obtain the same binomial factor.

(3x% + 2x) = x(3x + 2)

(15x +10) = 5(3x+2)
x and 5 are the GCF and (3x + 2) and (3x + 2) are the two same binomial factors.
Step 6: Combine the greatest common monomial factor of each group and

multiply it to same binomial factor obtained in step 5. The result serves as the
factors of the trinomial.

(x + 50Cx + 2)
So, 3x2 4+ 17x+ 10 = (x + 5)(3x + 2)
Example 3: Factor 2x? + 5x — 3.

Solution:

Step 1: Multiply the first term and the last term.

(2x*)(—3) = —6x?
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Step 2: Get the possible factors of the product of the first term and the last
term of the trinomial in such a way that their sum is equal to the second term
of the trinomial.

Here, the product is -6x" and the sum is 5x which is the middle term.

Since the product is negative, the two factors must have different signs.

And since the sum is positive, the factor with bigger coefficient (the number

with greater absolute value) must be positive.
Refer to the table below.

This is the correct
combination, so -x

Product Sum »
(-x)(6x) = - 6x2 (-x) + 6x = 5x B R ?;COtIOGrz are the two
(-2x)(3x) = - 6%2 (-2%) + 3x = x .

Step 3: Replace the middle term in such a way that ax? + bx + ¢ = ax? + nx +
mx + ¢, where nx and mx are the factors. Here, the factors are —x and 6x.

2x2 +5x—3 =2x%2+6x+ (—x) — 3
Step 4: Group ax? + nx + mx + ¢ in this pattern (ax? + nx) + (mx + c).
(2x2 + 6x) + [(—x) — 3]

Step 5: Factor out the greatest common monomial factor of each group such
that you can obtain the same binomial factor.

2x% + 6x = 2x(x + 3)
(=x) =3 =-1(x+3)

2x and -1 are the GCF and (x + 3) and (x + 3) are the two the same binomial
factors.

Step 6: Combine the greatest common monomial factor of each group and

multiply it to same binomial factor obtained in step 5. The result serves as the
factors of the trinomial.

2x—1)(x+3)

So, 2x2+5x—3 = (2x—1)(x + 3)

Example 4: Factor 3x% — 17x + 10.
Solution:
Step 1: Multiply the first term and the last term.
(3x2)(10) = 30x?
Step 2: Get the possible factors of the product of the first term and the last

term of the trinomial in such a way that their sum is equal to the second term
of the trinomial.

Here, the product is 30x" and the sum is 17x which is the middle term.
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Since the product is positive and the sum is negative, the two factors
must have both negative signs.

Refer to the table below. } )
) This is the

correct
combination, so
-2x and -15x are
the two factors.

Product Sum
(-x)(-30x) = 30x2 (-x) + (-30x) = -31x
(-2x)(-15x) = 30x2 (-2x) + (-15x) = -

17x
(-3x)(-10x) =30x2 (-3x) + (-10x) = -

13x
(-5x)(-6x) = 30x2 (-5x) + (-6x) = -11x

Step 3: Replace the middle term in such a way that ax? + bx+ ¢ = ax? + nx +
mx + ¢, where nx and mx are the factors. Here, the factors are —2x and —15x.

3x%2 —17x + 10 = 3x? + (—2x) + (—15x) + 10 or
= 3x? —2x—15x + 10

Step 4: Group ax? + nx + mx + ¢ in this pattern (ax? + nx) + (mx + c).
3x2—2x—15x + 10 = (3x% — 2x) — (15x — 10)

Note: Notice that the operation used in the second group was changed. This will
happen if the operation between the two groups is minus (—). Always do this if you
encounter this case. In this case 15x + 10 becomes 15x — 10.

Step 5: Factor out the greatest common monomial factor of each group such
that you can obtain the same binomial factor.
3x2 —2x =x(3x—2)

—(15x —10) = —5(3x —2)

x and -5 are the GCF and (3x - 2) and (3x - 2) are the two the same binomial
factors.

Step 6: Combine the greatest common monomial factor of each group and
multiply it to same binomial factor obtained in step 5. The result serves as the
factors of the trinomial.

(x=5(03x—-2)

So, 3x?2—17x+ 10 = (x — 5)(3x — 2)
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What’s More

Activity 1: Missing You!
Directions: Fill in the blank of the given equation. Write your answers on your answer
sheet.

1. a’+12a+11=(a+__)(a+11)
2. b2+6b+8=(b+2)b+___)
3. c2=7c+6=(c—_)(c—-1

4, 2x2-3x—9=(_x+3)(x—3)
5. 3x2+5x—2=(_x-1x+2)

Activity 2: Break It to Me Gently

Directions: Factor each trinomial completely, if possible. If the polynomial is not
factorable, write PRIME. Write your answers on your answer sheet.

c? —6c—40
e? + 10e + 16
h? — 5h — 24
3x2 —5x —12
4x?% + 4x — 15

Kbk owde=

What I Have Learned

This lesson discusses factoring general type of trinomials, which are divided
into two forms. These are trinomials in the form of ax? + bx + ¢ where a=1, and
ax* + bx + ¢ where a # 1. Write what you have learned about each one, including
the step-by-step process on how factoring is done. Write your answers on a separate
sheet.

For ax? + bx + c wherea = 1 ax?2 + bx + ¢ where a # 1.

Concepts Learned: Concepts Learned:

Give a trinomial of the form ax2 + bx + | Give a trinomial of the form ax? +
c where a = 1 and factor it completely. | bx + ¢ where a # 1 and factor it
completely.
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What I Can Do

Suppose you have a rectangular garden that has an area represented by
15x2 — 4x — 4 square meters and its length is represented by 5x + 2 meters.

1. Find the binomial that represents the width of your garden.

2. Suppose the measure of the length is 12m, what is the measure of the
width of the rectangle?

3. What is the area of the rectangular garden?

4. If you are going to plant your garden with okra which is 25cm apart, how
many okras can you plant?

Directions: Choose the letter of the correct answer. Write your answer on a separate
sheet of paper.

1. Which of the following is a perfect square number?
A. 8 B. 24 C. 125 D. 121

2. All of the following expressions are perfect squares, EXCEPT one. What is it?
A. 12ab? B. x%y® C. 16a%b® D. 25x°y®

3. Which of the following is equal to (2x — 1)2?
A 4x?+4x+1 C.4x? —4x+1
B. 2x?+2x+1 D. 4x? —4x — 1

4. Which of the following is a perfect square trinomial?
A. x2+6x+9 C. 4x? + 20xy + 9y?
B. 4x? —20x — 25 D. 9a% — 6a%bc + a?b?c?

S. All of the following are perfect square trinomials, EXCEPT one. Which is it?
A. x?% — 4xy + 4y? C. 4x? — 12xy + 9y?
B. 9a% + 24a— 16 D. x%y? — 6x3y? + 9x*y?

6. If one factor of a perfect square trinomial is 2xy — 3x, what is the other factor?
A. 2y —3x B. 2y + 3x C. 2xy — 3x D. 2xy + 3x

7. Which of the following is equal to x% — 6xy + 9y??
A. (x—3y)? B. (x + 3y)? C. (2x — 3y)? D. (2x + 3y)?
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8. What is the complete factored form of 4a? — 4a%b + a%b??
A. (2a+ ab)? C. (2a — ab)?
B. (a— 2ab)? D. (ab — 2a)?

9. What is the complete factored form of 8x? — 24xy + 18y?
A. 2(2x —3y)(2x — 3y) C. 2(3x + 2y)?
B. 2(2x — 3y)(2x + 3y) D. 2(3x — 2y)?

10.Which of the following trinomials is factorable?
A. x> —6x+7 C.x*+3x+2
B. 2x2+5x+ 10 D. 3x2 —6x+ 12

11.All of the following trinomials are factorable, EXCEPT one. What is it?

A. x?2—-2x-3 C.2x2+3x—-2

B. x?+5x+6 D. 2x? +2x + 4
12.What is the complete factored form of x? — 4x — 967

A x+8)(x—12) C.(x—8)(x—8)

B. x—8)(x+12) D. (x+8)(x+12)

13.What is the complete factored form of 2x? — 6x — 8?
A, (x+4)(2x—2) C. (4x+2)(x—2)
B. (x-4)(2x+2) D. (4x = 2)(x + 2)

14.Which of the following trinomials has factors (3a — 2b)and(2a — b)?
A. 6a%? — 7ab + 2b? C. 6a%? — 7ab — 2b?
B. 6a? + 7ab — 2b? D. 6a% + 7ab + 2b?

15.A rectangular garden has an area by 6x? + x — 2 square meter. If the length is

represented by 3x + 2, find a binomial that represents the width.

A 2x+1 C.2x—-1
B. x—2 D.x-2

o [ ° [ [ [
Additional Activities
Ny,

Activity: Do More!
Solve each of the following. Write you answer on your answer sheet.

What does it mean when we say to completely factor a polynomial?
Discuss how you will factor 11x? + 19x — 6.

Explain why 16 — 8x + x?can be factored as either (4 — x)2or (x — 4)2.

s b=

Student A gives (4x — 1)(x — 3) as the answer to a factoring problem. Student B
gets (3 —x)(1 — 4x). Who has the correct answer?
5. Is —6x% — x + 2 factorable? If yes, how will you do it?
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