
Lesson 29

29

Radical Expressions  
and Equations

Outline

Part A 
Radical Expressions

•	 Radical Expressions with Variables

•	 Simplifying Radicals when the 
Index Is 3

•	 Addition and Subtraction of  
Radical Expressions

Part B 
Radical Equations

•	 Rational Exponent Equations  
with Monomials

•	 Equations with Exponents

•	 Equations with Radicals

Targeted Review

Vocabulary
There are no new vocabulary words for 
this lesson.
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29A    EXPLORE

	Warm Up
Your student should spend no more than  
5 minutes on the Warm Up. This should be a 
quick review to activate prior knowledge.

Your student will need to write the  
prime factorization or make a factor tree  
for any numerical coefficient under the  
radical. This will allow them to simplify the 
expression completely.
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Check out More to Explore in  
the Digital Pack to see if there are 
additional activities for this part of  
the lesson.
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EXPLORE    29A
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29A    EXPLORE
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EXPLORE    29A

check-square	 Checkpoint
To continue past this checkpoint, students 
should confidently and correctly answer 
this problem.

Remember that each exponent is divided by 2 
and this term is moved in front of the radical. 
The base(s) with remainders will remain under 
the radical.
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29A    EXPLORE

check-square	 Checkpoint
To continue past this checkpoint, students 
should confidently and correctly answer  
this problem.

Q: How do you determine the radicand (the 
term under the radical)? 

A: Simplify the fractional exponents. Any 
base that has a remainder will be part of 
the radicand.

Your student does not need to write terms 
with an exponent of one. However, if this 
helps them keep the terms organized they 
may include it.
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EXPLORE    29A

check-square	 Checkpoint
To continue past this checkpoint, students 
should confidently and correctly answer  
this problem.

Q: What is the coefficient for the middle and 
last terms?

A: One 

Q: What is the coefficient for the first term 
before simplifying?

A: Three
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29A29A    PRACTICE 1

pencil	 Practice 1
Worked solutions for these problems  

  are located in the Digital Pack.

2 )	Q: Why is there no radical symbol in the 
solution to this problem? 

A: There is no radical because the index is 
2, which simplifies the term to a whole 
number without a remainder.

5–10) 
For problems 5–10, your student will  
need to simplify the numerical values as 
well as the exponents. Have your student 
find the prime factors of the numbers to 
simplify them. 

7, 8, 10 ) 
Make sure that your student notices the 
index of 3 for problems 7, 8, and 10. This 
will require them to divide exponents by 
three rather than two.

7 )	The number 64 can also be written as ​​2​​ 6​​
, which would simplify to ​​2​​ ​ 

6 __ 3 ​ = 2​​. This also 
simplifies to 4.

11 )	Q:	What is the radicand of the terms? 
A:	 2 x 

Q:	What are the coefficients? 
A:	 8 and 7

15 )	Q:	What is the first step in this problem? 
A:	 The first step is to simplify each term.

16 )	Q:	What is the first step in this problem? 
A:	 The first step is to simplify each term. 

Q:	If the first term had an index of 2, would 
your answer be the same? Explain. 

A:	 No, because like terms have the  
same index.

This problem has your student extend 
their knowledge and simplify a cubic root 
expression. Recall that this means that the 
index is 3 and the factors of each term can be 
written in groups of three. 
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MASTERY CHECK    29A

	 Mastery Check

EDIT	 Show What You Know

A )	Having your student rework the problem 
before analyzing the incorrect answers 
is recommended so they can think about 
how they would complete the problem 
before comparing other students' work.

B )	 Q:	What value or values must be common 
in order to combine like radicals? 

A:	 The index and the radicand (number 
under the radical).

WAVEFORM-PATH	 Say What You Know
Your student should be able to restate the 
objectives of the lesson in their own words. 
If your student is unable to restate the lesson 
objectives, have them go back and reread the 
objectives and then explain them.

	ә Simplify radical expressions with variables.

	ә Write radical expressions using  
rational exponents.

	ә Add and subtract radical expressions.
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29A    PRACTICE 2

pencil	 Practice 2
Worked solutions for these problems  

  are located in the Digital Pack.

16 )	Q:	Why can the radicals with the radicand 
of 2 not be combined? 

A:	 They do not have the same index. One 
is a square root, and the other is a 
cubed root, so they are not like terms. 

If needed, have your student go back to the 
Mastery Check and reapply what they have 
learned to show and say what they know.
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EXPLORE    29B

Check out More to Explore in  
the Digital Pack to see if there are 
additional activities for this part of  
the lesson.
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	Warm Up
Your student should spend no more than  
5 minutes on the Warm Up. This should be a 
quick review to activate prior knowledge.

2)	Q:	How would you write problem 2 using 
a radical symbol? 

A:	  ​​
3
 √ 
__

 ​k​​ 2​
 ​​
Q:	What is the radicand? 
A:	 ​​k​​ 2 ​​  

Q:	What is the index? 
A:	 3 

Q:	Why do the exponent rules work when 
exponents are fractions? 

A:	 Because the exponent rules are true  
for all real numbers, and fractions are 
real numbers. 

3)	Q:	How can you simplify problem 3 so 
there is only one exponent? 

A: Multiply the given exponents together.
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Example 1

Some steps are interchangeable. For example, 
students could first write ​​2​​ 3​​ and then divide by 
this term, rather than 8.

​​2​​ 5​​ = ​​2​​ 3​​ a

​​ ​2​​ 5​ __ 
​2​​ 3​

 ​​ = a

​​2​​ 5​​ − 3 = a

a = ​​2​​ 2​​ = 4
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check-square	 Checkpoint
To continue past this checkpoint, students 
should confidently and correctly answer this 
problem.

Q: How can you write the base 4 as a power 
of 2?

A: Two to the second power, ​​2​​ 2​​.
Set the exponents equal to one another and 
simplify the fraction.

Multiply both sides by two to isolate a and 
simplify the fraction. 

Example 3

Rule 2: Simplify the exponents in the 
expression on the right side of the equation.

Solve for a: Since the bases are equal, the 
exponents are also equal.
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Example 6

A )	Take the inverse of the square root on 
both sides of the equation.
Add 3 on both sides to isolate x.
Multiply both sides by ​​ 1 __ 2 ​​. 

B )	Take the inverse of the square root on 
both sides of the equation.
Add 4 to both sides to isolate x.
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check-square	 Checkpoint
To continue past this checkpoint, students 
should confidently and correctly answer  
this problem.
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check-square	 Checkpoint
To continue past this checkpoint,  
students should confidently and correctly 
answer this problem.

Take the inverse of the square root on both 
sides of the equation.

Subtract 2 from both sides to isolate h.
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29BPRACTICE 1    29B

pencil	 Practice 1
Worked solutions for these problems  

  are located in the Digital Pack.

2 )	Q: What must be equal before solving 
for a variable? 

A: The bases must be equal.

3 )	This problem can be solved in more 
than one way. Your student may also 
notice that ​​3​​ 2​​ = 9, and ​​ 9 __ 27 ​​ = ​​ 1 __ 3 ​​. This is also 
correct. If they solve this way, encourage 
them to try the problem using exponent 
rules. They may also write ​​3​​ 4​​ = 81.

4 )	Your student may want to write all terms 
using positive exponents. 
Q:	What is any base raised to the  

zero power? 
A:	 One

6 )	Q:	What needs to be isolated before  
you can take the square root of  
both sides? 

A:	 The term ​​p​​ 2​​ needs to be isolated.   

Q:	How would problem 6 change if the 
problem was equal to 2? 

A:	 The answer would be zero because 
zero is neither positive nor negative.

9 )	Sample:  
Any value can be multiplied by itself. 
There are two values that when squared 
result in 9, −3 and 3. So p could equal 
3 or −3. However, the radicand of an 
even root is the product of a number 
multiplied by itself, so it must be  
positive. No real number multiplied by 
itself is equal to −81. The only solution 
for r is 81.

10 )	Q:	What is the inverse operation of a 
square root? 

A:	 Squaring, or raising something to the 
second power.

13 )	Q:	How is it possible for the square root 
to equal zero? 

A:	 Because zero-squared equals zero.
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29B    MASTERY CHECK

	 Mastery Check

EDIT	 Show What You Know
Solving for an unknown variable in a formula 
then using the “new” formula ties together 
concepts from lessons 2, 19, 28, and 29.

Remind your student to use Plan, Implement, 
Explain. They should undo the operations 
happening tor as they did throughout the 
course. (See Lesson 2.)

A )	The ± symbol is not needed here because 
the radius of a three dimensional figure 
cannot be negative. 
Q:	Why is it ok to omit the ± symbol for 

this formula? 
A:	 Because the dimensions of a figure 

cannot be negative.
D )	Note that this is only the height of the 

cylindrical portion of the silo. With the 
semi-sphere dome placed on top, it will be 
around 15 feet tall from the ground to the 
top of the dome.

WAVEFORM-PATH	 Say What You Know
Your student should be able to restate the 
objectives of the lesson in their own words. 
If your student is unable to restate the lesson 
objectives, have them go back and reread the 
objectives and then explain them.

	ә Solve equations with rational exponents.

	ә Solve second degree polynomial 
equations by taking the square root.

	ә Solve radical equations by taking the 
inverse of the square root.

FILE-ALT Lesson Test
After achieving mastery for Parts A and B 
of this lesson, your student has the option 
to take the test. Before taking the test, ask 
your student these questions:

•	 Do you know all the new 
vocabulary words?

•	 Can you explain the objectives?

•	 Do you know how to check  
your work?

•	 Do you know how to use your 
Formula Sheet?

•	 Were you able to complete the 
practice questions without help?

YES

If your student can answer “yes” to all  
of these questions, decide if your student 
is ready to take the Lesson Test.

NOT YET 

If your student cannot answer “yes” to all 
of these questions, consider having your 
student complete some of these options:

•	 Rework Practice 1.

•	 Complete Practice 2.

•	 Review the videos,  
Guided Notes, and Examples.
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PRACTICE 2    29B

pencil	 Practice 2
Worked solutions for these problems  

  are located in the Digital Pack.

3 )	Recall that a base raised to a negative 
exponent will be the reciprocal of the base. 

9 )	Sample:  
The square root is taken when solving for 
a variable that has been squared. Squaring 
the variable hides the sign of the value 
it represents. The value being squared 
could be positive or negative because 
both would result in the same solution. 
The two solutions represent both of these 
possibilities.

If needed, have your student go back to the 
Mastery Check and reapply what they have 
learned to show and say what they know.
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FILE-ALT Lesson Test
Refer to the Part B Mastery Check instructor note to determine if your student is ready 
for the test.
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TARGETED REVIEW 29

Problem 1 2 3 4 5 6 7 8 9 10 11 12

Lesson Origin 26 26 26 20 27 27 27 28 28 28 28 27

bullseye	 Targeted Review
Worked solutions for these problems  

  are located in the Digital Pack.

If your student is going to take the  
Lesson Test, it is recommended that they do 
so before beginning the Targeted Review.

   5 )  y

x

P

3  x − 2  y = 6

P

3  x − 2  y = 6

6 )	The direction of the parabola will open 
upwards and will be five times more 
narrow than the parent function. The 
vertex will move 11 spaces left and ​
26 spaces down from the origin. 

7 )	Sample:  
Quadratic equations can have zero, 
one, or two real solutions. Quadratic 
inequalities have an infinite number of 
solutions that are represented by the 
shaded region of the graph.

11 )	 Distractor Rationale:
A) This answer contains a negative 

exponent. 
C )	This answer is the reciprocal of the 

correct answer.
D )	This answer does not follow the 

quotient rules for exponents and tries 
to apply the product rule incorrectly. 

12 )	 Distractor Rationale:
A ) This has the incorrect direction for the 

inequality symbol. 
C )	This has the incorrect direction for the 

inequality symbol and represents the 
graph shifting right because h = 3.

D )	This represents the graph shifting right 
because h = 3.
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