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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-test 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 Teachers are also

provided to the 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. 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 was designed and written with you in mind. It is here to help you

master how to solve equations with radical expressions. The scope of this module

permits it to be used in many different learning situations. The language used

recognizes the diverse vocabulary level of students. 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.

The module is composed of one lesson entitled:

● Lesson 1 – Solving Radical Equations

● Lesson 2 – Solving Problems Involving Radicals

After going through this module, you are expected to solve radical equations with:

a. )   one radical expression;

b. )   two radical expressions (and another non-zero term); and

c. )   indices greater than 2.

d. )   solve problems involving radicals

What I Know

Directions: In this part, you will find out how much you already learned in this

module. Choose the letter of the correct answer in each question. Use a sheet of

paper and record the items that you have answered incorrectly and find the right

answers as you go through this module.



1. Which of the following is a radical equation?

A. C.𝑥 + 1 = 5 𝑥2
+ 4 = 0

B. D.𝑥
2
3

− 2 5 5𝑥 − 1

2. Which does not describe the equation ?𝑥 =− 2
A. It is a radical equation.

B. 4 is an extraneous solution.

C. The equation has no solution.

D. The solution to the equation is 4.

3. What is the first step in solving the equation
3 𝑥 + 4 = 2

A. Cube both sides of the equation.

B. Add -4 to both sides of the equation.

C. Raise both sides of the equation to 2.

D. Subtract 2 to both sides of the equation.

4. What value of x will make the radical equation true?
3 𝑥 + 4 = 2 

A. 4 B. 2 C. 1 D. 0

5. What is/ are the solution/s to 𝑦
2

+ 3𝑦 = 2
A. -4 B. 1 C. -4 & 1 D. no solution

6. What is the value of x in 𝑥 + 2 = 4?
A. 6 B. 10 C. 12 D. 14

7. Given the  mathematical  sentence ,  derive  a   formula  for solving𝑐2 = 𝑎2 + 𝑏2

the value of c.

A. = C. =𝑐 𝑎
2

+ 𝑏
2

𝑐
2

𝑎
2

+ 𝑏
2

B. = B. =𝑐 𝑎2 + 𝑏2 𝑐 𝑎 + 𝑏

8. In the radical equation , what should be done to remove the radical2𝑥 − 3
sign?

A. Square to get 2x – 3 C. Square both sides of the equation2𝑥 − 3



B. Multiply by 4 D. Multiply the equation by 22𝑥 − 3

9. If the formula for the area of a square is A= s
2
, what equation represents the

length of the side of a square?

A. s = A B. s = C. s = D. s = 2A𝐴2 𝐴

10.The fourth root of twice a certain number is 1. What is the number?

A. 0 B. ½ C. 1 D. 2

Lesson

1
SOLVING RADICAL

EQUATIONS

Begin this lesson by activating your prior knowledge about radical

expressions. Your knowledge on simplifying radicals are very helpful to better

understand how to solve radical equations. As you go through this module, you will

discover important concepts and learn how radicals are useful in real life.

What’s In

Activity 1. “Making 10x”

Directions: Below is a box composed of different radical expressions. Find three

consecutive radical expressions that give a sum of 10x. It can be horizontal or

vertical.

𝑥 64 𝑥 4 𝑥 49𝑥2 𝑥2 𝑥

12 𝑥 25 𝑥 4 𝑥2 2𝑥 16 𝑥2

9 3 𝑥2 36 𝑥2 3
𝑥3 𝑥 𝑥 100

𝑥
9 𝑥2 3

8𝑥3 49𝑥2 3
𝑥3 3

𝑥3

𝑥 4 2 𝑥 25𝑥 2 𝑥2 4 3
𝑥3

49𝑥2 𝑥2 2 𝑥2 𝑥2 𝑥 4𝑥

Questions:

1. Were you able to identify three radicals that make a sum of ? How? 10𝑥
2. What difficulties have you encountered in answering the activity?



What’s New

Activity 2: Guess and Check

Directions: Guess the possible value of the variable that will make the following

equations true then check by substitution.

1. 3. 2𝑤 = 3 𝑦 = 2
2. 4.

3 𝑥 =− 2 𝑧 + 1 = 5

Questions: Did you find it easy guessing the values of the variables? What

mathematical concepts helped you in finding the answers?

What is It

Definition: A radical equation is an equation with radical expression/s. Recall

that a radical expression is an expression in which a variable is inside a radical

sign ( ). 

How  are  these  types  of  equations  solved?  You were  able  to  guess   the

solutions to radical equations in the previous activity. Can you still guess

solutions when faced with a more complex equation? Algebraically, a radical

equation can be solved by applying the “n-th power property”. This property

states that both sides of the equation can be raised to the n-th power, where n is

the index of the radical. In symbols, if , then . Some of the equations 𝑎 = 𝑏 𝑎𝑛 = 𝑏𝑛

may contain more than     one radical expression.

There are four steps you can follow:

Step 1 Isolate the radical. Make sure that one term with a radical is solely in

one side of the equation.

Step 2 Raise both sides of the equation to the n-th power (which is the value of

the index). Square both sides if the index is 2, cube if the index is 3 and

so on.

Step 3 Solve for the variable. You can  use any algebraic techniques like

factoring, combining similar terms, etc.

Step 4 Check answers to eliminate extraneous roots (if any).



Study the following examples and check how this method works.

Recall: Law of radical 1 (
𝑛

𝑎𝑛 = 𝑎)

A. Radical equations with one radical

expression

Example 1: Solve. = 3𝑤

Step 1 Isolate the radical. = 3𝑤

Step 2 Square both sides of the equation. =   ( 𝑤)
2

(3)2

Step 3 Solve for w.
w = 9

Step 4 Check.

Therefore, the solution to the

equation is w = 9

3𝑤 =

39 =
33 =

TRUE

Example

Step 1

2: Find x in + 5  = 92𝑥
Isolate the radical

+ 5  = 92𝑥
+ 5 + (-5)  =  9 + (-5) Addition Property.2𝑥
= 42𝑥

Step 2 Square both sides of the

equation.
=( 2𝑥)

2
  (4)2

2x = 16          Law of radical 1(
𝑛

𝑎𝑛 = 𝑎)

Step 3 Solve for x. 2𝑥
2

 =  16
2

 
x = 8

Step 4 Check.

TRUE

Therefore, x = 8 is the solution to the equation.



Example 3. x – 5 = 𝑥 + 7

Study this alternative method and analyze how this method differs from the first.

x – 5 = 𝑥 + 7 Isolate the radical.

𝑥 − 5 =  (𝑥 + 7)
1
2 Rewrite the radical expression into exponential

form.

(𝑥 − 5)2 =  [ 𝑥 + 7( )
1
2 ]

2 Square both sides of the equation.

𝑥2 − 10𝑥 + 25 =  (𝑥 + 7)
2
2 Expand the square of the binomial on the left side

of  the equation [(a ] and apply− 𝑏) =  𝑎2 + 2𝑎𝑏 +  𝑏2

law of exponent on the right = ) ((𝑎𝑚)
𝑛

𝑎𝑚𝑛

𝑥2 − 10𝑥 +  25 =  𝑥 +  7 Simplify.

𝑥2 − 10𝑥 +  25 −  𝑥 −  7 = 0 Since the resulting equation is quadratic, rewrite it

in standard form ( ).𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0
𝑥2 − 11𝑥 +  18 =  0 Combine like terms.

(x – 9) ( x – 2) = 0

,𝑥 − 9 = 0 𝑥 − 2 = 0
Solve by factoring.

Apply zero product property.

Checking: If x = 9 If x = 2

Notice  that  the  radical  expression   is  expressed into  exponential form

before each side of the equation is raised to 2 (n-th power). But aside(
𝑛

𝑎𝑚 = 𝑎
𝑚
𝑛 )

from that the same steps are used all throughout.

There are two values obtained from the equation but only 4 is the solution to

the equation. The other value, 2, is extraneous, a solution to the resulting equation

but does not satisfy the original equation. Remember that raising the equation to an

even power (2, 4, 6, etc.) can cause extraneous solutions that is why we need to

always check by substitution.

A. Radical equations with two radical expressions (and another non-zero

term)

Example 4. What is/are the solution/s to ?𝑦2 − 1 − 5𝑦 − 5 = 0 

Step 1 Isolate the

radical.
𝑦2 − 1 − 5𝑦 − 5 = 0

𝑦2 − 1 − 5𝑦 − 5
Why?



Step 2 Square both

sides of the

equation.

( 𝑦2 − 1)
2

=  ( 5𝑦 − 5)
2

𝑦2 − 1 = 5𝑦 − 5

Why?

Step 3 Solve for y. 𝑦2 − 1 − 5𝑦 + 5 = 0
𝑦2 − 5𝑦 + 4 = 0
(y – 4)(y -1) = 0

y – 4 = 0; y – 1 = 0

Why?

Why?

Why?

𝑦 = 4;       𝑦 = 1

Therefore, the solutions to the equation are 4 and 1.𝑦2 − 1 − 5𝑦 − 1 = 0

Example 5. Solve the equation 𝑥 − 4 + 2 =  𝑥 + 8 = 0

Step 1 Isolate the

radical.

𝑥 − 4 + 2 =  𝑥 + 8 Since each side of the

equation contains only one

radical expression, proceed to

step 2

Step 2 Square both

sides of the

equation.

( 𝑥 − 4 + 2)
2

=  ( 𝑥 + 8)
2

( 𝑥 − 4)
2

+ 2 2( ) 𝑥 − 4( ) +  22 = 𝑥 + 8

Expand the square of the

binomial, (a

(or use+ 𝑏) =  𝑎2 + 2𝑎𝑏 +  𝑏2

FOIL method) on the left side of

the equation  and  apply

law of radical 1 (
𝑛

𝑎𝑛 = 𝑎)
on the right.



Step 3 Solve for x.

(Notice that a

radical still

remains, so

repeat steps

1 and 2)

x - 4 + 4 𝑥 − 4 + 4 = 𝑥 + 8
    4 𝑥−4

4 = 8
4  

   𝑥 − 4 = 2

( 𝑥 − 4)
2

= 22

x – 4 = 4

– 4 + 4 = 4 + 4𝑥
x = 8

Combine like terms

Repeat Step 1

Repeat Step 2

Step 4 Check. If x = 8,

𝑥 − 4 + 2 = 𝑥 + 8
8 − 4 + 2 = 8 + 8

4 + 2 = 16
2 + 2 = 4

TRUE4 = 4

The solution to the equation is x = 8 . In this case, a radical still appears

after raising the equation to the n-th power. If this happens, simply repeat steps

1 and 2 until the radical is removed.

B. Radical Equations with indices greater than 2.

The same method applies for these types of radical equations

Example 6.)
4 2𝑥 + 5 + 1 = 4

Step 1 Isolate the

radical.

4 2𝑥 + 5 + 1 = 4  
4 2𝑥 + 5 + 1 + − 1( ) = 4 + (− 1)
4 2𝑥 + 5 = 3

Why?

Step 2 Raise both sides of

the equation to the

power of 4.

(
4 2𝑥 + 5 )

4
=  34

2𝑥 + 5 = 81 Why?

Step 3 Solve for x. 2𝑥 + 5 + − 5( ) = 81 + (− 5)
2𝑥
𝑥 = 76

2  
𝑥 = 38

Why?

Why?

Step 4 Check. If ,𝑥 = 38
4 2𝑥 + 5 + 1 = 4  

Therefore, the solution to the equation is x = 38.
4 2𝑥 + 5 + 1 = 4

What’s More



Activity 3. “A–Maze–ing Message”

Problem:        Do you know the current population in the Philippines?

Discover the exact number by solving the radical equations and navigate through

the maze. The solution to the equations are the digits of the Philippine population

in order from the hundred millions place.

Hint:     There are 9 digits.

Source: Worldometer United Nations Data as of July 2, 2020

Questions:

1. Were you able to reach the end of the maze? What difficulties have you

encountered?

2. What method/s did you use in solving the radical equations? Elaborate.

3. What is the current population of the Philippines?

4. The population of the country keeps growing over the years. Does the

COVID-19 pandemic affect the growing population? In what way?

What I Have Learned

Activity 4. “Follow the Flow”

Directions: Summarize what you have learned today by filling in the flow chart.

Write your thoughts in your own words. You can create an example.



What I Can Do

We keep on learning many mathematics concepts but have you ever

asked yourself how these concepts, like radical equations are used in real life.

Mathematics is an applied Science. You may have encountered word problems

which uses radical equations while studying physics, biology and other

branches of Science. Radical equations are also applied in many fields like

engineering, masonry and carpentry. These are also applied in other math

topics like area and volume. To understand further, perform the next activity.

Activity 5. “TV with the Family”

Problem: One way of enjoying family time is sitting together to watch movies and

shows on television. Jimin, the father, wants to purchase a huge flat screen TV

for his family. TV sizes are usually represented by the length of the diagonal of

the screen. The TV he wishes to buy has a width which measures twice the

height and has an area of Refer to the illustration and answer the questions

that    follow.

Questions:

1. What is the height and the width of the television if its area is _______         ?

2. What is the size of the television Jimin will buy? (In order to determine the

size, solve for the diagonal. Apply the concept of Pythagorean theorem, and use the

formula,

. This theorem will be discussed further in the next𝑑 =  (ℎ𝑒𝑖𝑔ℎ𝑡)2 + (𝑤𝑖𝑑𝑡ℎ)2

modules.

Answer will be in whole number.

3. How often do you watch television with or without your family? Why? How

do you spend quality time with your family?

Additional Activities

Read and analyze the problem below then perform the following tasks.

Rose owns a car which is her primary means of transportation. The amount

of gasoline (g) used by a car varies jointly as the distance (d) travelled and the

square root of the speed (s).

Task 1: Write a mathematical equation that represents the amount of gasoline

used if the constant of variation (k) is 0.025.

Task 2: Rewrite the equation so that the radical will be isolated on one side of the

equation.

Task 3: If Rose will go on a 25-kilometer trip, what will be her speed to use up

her 5-Liter gasoline? Is it safe for her to go as fast as this? Why or why not?



Lesson

2
Solving Problems Involving

Radicals

Every day is a good opportunity to learn new things and make connections on

the things you already know. The knowledge and skills you previously learned

will help you understand the topic in this self-learning module. Start this

lesson by checking your prior knowledge on solving radical equations which is

a prerequisite skill for this lesson.

What’s In

Activity 1: Value of My X

Directions: Solve the following radical equations and show your solution on a

separate sheet. Also, answer the following questions.

1.) 4.)𝑥 = 9  𝑥 − 2 = 11
2.) 5.)

3 2𝑥 = 4 𝑥 + 1 = 𝑥 − 5
3.) 3 𝑥 + 1 = 6

Questions:

1. How did you solve the radical equations?

2. What skills/concepts did you use to solve the radical equations?

3. Which equation/s is/are easy to solve?

4. Which equation/s is /are challenging to solve?

5. Is it important to solve problems, easy or difficult? Why? Why not?

What’s New

Activity 2: Solving My Problems

Directions: Read carefully and solve the following problems involving

radicals. Write your solutions on a separate sheet.



1. Find the number such that four times the cube root of the sum of the

number and two is eight.

2. A man jogs 3 km westward from his house and then turns right on a

corner and reaches a park 5 km away from the said corner street. How

far is he from his house?

3. What is the length of the edge of a cube with a surface area of 96 square

feet?

What is It

The problems you solved in Activity 2 are problems involving radicals.

Radicals may not be frequently used in real life but problems involving

radicals vary from number problem to distance problem to geometric

problem. Let’s look at the solution to the problems in Activity 2 and compare

it to your solution.

Problem 1: Find the number such that four times the cube root of the sum

of the number and two is eight.

Representation:

Let x be the number. (Note: You can use any letter you want to represent the

number)

Mathematical Equation:

4( 3 𝑥 + 2) = 8

Solution:

     4( 3 𝑥 + 2) = 8

( Multiply both sides by ¼.
1
4 )4( 3 𝑥 + 2) = 8( 1

4 )

 ( 3 𝑥 + 2) = 2

Write the radical expression into its exponential form. (𝑥 + 2)
1
3 = 2

[ Cube both sides of the equation(𝑥 + 2)
1
3 ]

3

=  23

Cancel the rational exponent𝑥 + 2 =  23

Simplify.𝑥 + 2 =  8
Addition Property of Equality𝑥 + 2 − 2 =  8 − 2

𝑥 = 6



Answer: The number is 6.

You can check your answer by substituting the value to the mathematical

equation ( original given equation).

Checking:

4( 3 𝑥 + 2) = 8
4 3 6 + 2( ) = 8

        4( 3 8) = 8
            4(2) = 8

TRUE   8 = 8

Problem 2: A man jogs 3 km westward from his house and then turns right on

a corner and reaches a park 5 km away from the said corner street. How far is

he from his house?

Representation:

Let d be the distance of the man from his house.

Illustration:

Mathematical Equation:

Notice that the illustration gives us a right triangle, where 3 and 5

are the measures for the legs, and d is the hypotenuse. So, we can use the

Pythagorean Theorem to solve for the value of d. In this case,𝑐 =  𝑎2 + 𝑏2

we have: 𝑑 =  (3)2 + (5)2

Solution:

𝑑 =  (3)2 + (5)2

Simplify the numbers with exponents.𝑑 =  9 + 25

Add 9 and 25.𝑑 =  34 𝑘𝑚

Answer: He is km or approximately away from his house.34

Problem 3: What is the length of the edge of a cube with a surface area of 96

square feet?



Representation:

Let be the length of the edge of the cube.

Surface Area = 96 square feet

Mathematical Equation/Formula:

Remember that the surface area of a cube is represented by SA = . So, to6𝑠2

find for the measure of one side of a cube we have:

SA = 6𝑠2

------------  Divide both sides by 6
𝑆𝐴
6 = 𝑠2   

---------- Get the square root of both sides of the equation
𝑆𝐴
6 =  𝑠2 

------------- Simplify
𝑆𝐴
6 =  𝑠

Solution:

Mathematical equation𝑠 =  𝑆𝐴
6

Substitute the given values𝑠 =  96
6

Simplify𝑠 =  16
Get the square root𝑠 =  4

Answer: One side of the cube measures 4 feet.

What’s More

Activity 3: Solve More of Me

Directions: Solve the following problems by analyzing the given

statements and answering the questions that follow. If answers are in

the radical form, please retain the simplified radical form. Use a

separate sheet.

A. The square root of the sum of a number and 3 is equal to the sum of

the number and 1.

What is the equation that represents the statement?

What is the number? (Show your solution.)

B. The  volume  (V)  of  a  sphere  is  represented by where  r  is𝑉 =  4
3 π𝑟3

the radius of the sphere. Determine the length of the radius if the Volume

is 100 cubic inches.

1. What is/are the given?



2. What should be the resulting equation after substituting the

given value into the formula?

3. What is the radius of the sphere?

4. What will happen to the radius of the sphere if the volume is 200𝑖𝑛3?

C. A girl walked from her house to her friend’s house. If she walked 100 meters

(A) east and then walked 50 m (B) after turning right at the street intersection,

how far (C) is her friend’s house from her house?

1. Draw an illustration for the problem.

2. Using , substitute the given values.=  𝐴2 + 𝐵2

3. How far is her friend’s house from her house?

4. In , what happens to C if A and B are doubled?𝐶 =  𝐴2 + 𝐵2



What I Have Learned

Complete the paragraph below.

The lesson is about .

The prerequisite skill needed for this lesson is

.

This lesson is important because

.

By applying what I learned about simplifying radicals I can ___________________.

.

What I Can Do

Analyze the given situation and answer the questions that follows.

Jessie and James took different paths to go to school. Jessie traveled 300 m

(A) on San Pedro Street and then turn left and travel 200 m (B) on

School Avenue. James, on the other hand, traveled through San Juan

Street (C). If they both traveled at the same speed, who would reach

the school first?

1. What is the total distance traveled by Jessie?

2. Using  the formula ,  calculate the  distance=  𝐴2 + 𝐵2

travelled  by  James using distance travelled by Jessie.

3. Compare your answers in number 1 and 2.

4. Based on the result of the comparison, who will reach the school first?



5. How will this learning help you in deciding what path to take?

What are the considerations you should put in mind in

deciding?

Additional Activities

Investigate: Analyze the given statement and answer the questions that follow.

The area (A) of a circle is represented by where r is the radius. The𝐴 = π𝑟2

area of the circle is 10 square feet.

1. What is the length of the radius?

2. What will happen to the length of the radius if the Area is doubled?

Assessment

Directions: Check how much you have learned in this module. Read each question

carefully and choose the letter of the correct answer. Use another sheet of paper.

1. What radical equation has x value equal to -125 ?

A. C.
3 𝑥 =  − 5 𝑥 =  − 5

B. D.5 𝑥 =  − 5 3 5𝑥 =  − 5

2. How many solutions does the equation have?𝑥2 =  36 

A. 0 B. 1 C. 2 D. 3

3. What is/are the solution/s to the equation ?𝑥2 =  36

A. 6 B. -6 C. 6, -6 D. no solution



4. Which of the following statements is true about the  solution  of  the  equation

?
3 2𝑥 =  − 2

A. The equation has no solution.

B. The value of X  is equal to  -4   .

C. The solutions to the equation are 2, -4         .

D. is an extraneous solution.

5. What  should  be  done  to  isolate  the  radical expression  in  the   equation

?𝑥 + 3 + 4 = 5
A. Subtract 3 to each side of the equation.

B. Add -4 to each side of the equation.

C. Divide 5 to each side of the equation.

D. Square both sides of the equation.

6. What is the value of x in ?
3 𝑥 − 3 = 2

A. 3 B. 6 C. 9 D. 11

7. Given the mathematical sentence , derive a formula for solving𝑐 =  𝑎2 + 𝑏2

the value of b.

A. C.𝑏 = 𝑎2 + 𝑐2 𝑏2 = 𝑎2 + 𝑏2

B. D.𝑏 = 𝑐2 − 𝑎2 𝑏 = 𝑐 − 𝑎

8. Which of the following is correct about removing the radical sign in the equation

?
3 𝑥 = 3

A. C. 3( ) 3 𝑥( ) = 3(3) 3 𝑥( )2
= (3)3

B. D.2( ) 3 𝑥( ) = 3(2) 3 𝑥( )2
= (3)2

9. If the area of a circle is represented by , hat equation represents the𝐴 = π𝑟2

length of the radius?

A. B. C. D.𝑟 = 𝐴
π 𝑟 = 𝐴

π 𝑟 =  2𝐴
π 𝑟 =  ( 𝐴 

π )
2

10. Find the number whose square root is 5.

A. -25 B. -5 C. 5 D. 25



Answer Key
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EDITOR’ S NOTE

This Self-Learning Module (SLM) was developed by DepEd SOCCSKSARGEN

with the primary objective of preparing for and addressing the new normal.

Contents of this module were based on DepEd’s Most Essential Competencies

(MELC). This is a supplementary material to be used by all learners of

SOCCSKSARGEN Region in all public schools beginning SY 2020-2021. The

process of LR development was observed in the production of this module. This

is Version 1.0. We highly encourage feedback, comments, and

recommendations.

For inquiries or feedback, please write or call:

Department of Education – SOCCSKSARGEN

Learning Resource Management System (LRMS)

Regional Center, Brgy. Carpenter Hill, City of Koronadal

Telefax No.: (083) 228 8825 / (083) 228 1893

Email Address: region12@deped.gov.ph
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