CHAPTER 1

WORDS TO KNOW
sequence
term

Lesson 5
MAKE AND USE PATTERNS 4.OA.C.5

pattern
repeating pattern
core
growing pattern
shrinking pattern

INTRODUCTION
Real-World Connection
Jared counted the chairs in the media room. He counted 3 chairs in the
ﬁrst row, 5 chairs in the second row, and 7 chairs in the third row. The
room has a total of 12 rows. If the pattern continues, how many people
can sit in the 12th row of the media room? Let’s practice the skills in the
Guided Instruction and Independent Practice and see how Jared solves
his problem at the end of the lesson!

What I Am Going to Learn
● How to ﬁnd patterns
● How to add to a pattern
● How to identify features of a pattern

What I May Already Know 3.OA.D.8, 3.OA.D.9
● I know how to solve problems using addition, subtraction,
multiplication, and division.
● I know how to identify arithmetic patterns.

Vocabulary in Action
● A sequence is a set of numbers or objects that are arranged in a
certain order.
● Each number or object in the sequence is called a term.
● A pattern is a sequence of terms that are arranged by a
certain rule.
● In a repeating pattern, the terms are arranged in a set,
called a core.
● The core is the smallest number of terms that repeat
in a pattern.
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● A growing pattern is a numeric pattern that increases in a
predictable way.
● Every term is greater than the term before it.
● A shrinking pattern is a pattern that decreases in a
predictable way.
● Every term is less than the term before it.

EXAMPLE
Find the 12th shape in the pattern.

Step One Begin by ﬁnding the core of the pattern.
The ﬁrst 4 terms are triangle, square, square, and oval. The ﬁrst
4 terms repeat, so that is the core. There are 3 cores.
Step Two Find the position of the 12th term in the core.
Since 4  3 equals 12, the last shape in the third set of cores will be
the 12th shape in the pattern.
Step Three Add on to the pattern to ﬁnd the 12th term.

The 12th shape in the pattern is an oval.
Patterns can be found in many places. In this wrapping paper, for
example, you might ﬁnd patterns for pandas with and without hats.

THINK ABOUT IT
What examples of patterns do you
see in your everyday life?
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EXAMPLE

HINT, HINT

What is the 15th term in the pattern?

The three dots (called ellipsis)
mean, “continue in this pattern”.

2, 7, 12, 17, …
Step One Find the rule of the pattern.
The rule for this pattern is: start with 2 and add 5. The ﬁrst term
is 2. Add 5 to the ﬁrst term to get the second term, 7. The second
term also can be found using the rule (5  2)  3.
Step Two Use a table to see if the same rule can be applied to all
of the terms.
1st term
2nd term
3rd term
4th term

TURN AND TALK
How would the pattern change
if you added 3 instead of
subtracted 3?

2
7
12
17

(5  1)  3
(5  2)  3
(5  3)  3
(5  4)  3

The same rule can be used to ﬁnd any term in the pattern.
Step Three Find a rule that can be applied to any term.
(5 

)  3, where

is the number of the position

of the term.
Step Four Use the rule to ﬁnd the 15th term of the pattern.
(5  15)  3  72
Look at some of the features of the pattern. The odd-numbered
terms (1st term, 3rd term, and so on) have a 2 in the ones place.
Also, the tens place increases by 1 for every odd-numbered term.
Even-numbered terms have a 7 in the ones place. The tens place
increases by 1 for every even-numbered term.

GUIDED INSTRUCTION
1.

Identify the rule that creates the pattern 4, 5, 7, 10, 14, …
Find the 6th term.
Step One Look at the ﬁrst few terms of the pattern.
The terms do not repeat, so it is not a repeating pattern.
The numbers are increasing, so it is a
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Step Two Look at how the pattern changes.
nd

st

Lesson 5

TURN AND TALK
rd

The 2 term is 1 more than the 1 term. The 3 term is
2 more than the 2nd term. The 4th term is 3 more than the
3rd term. The 5th term is 4 more than the 4th term.

What are the 7th, 8th, and 9th terms
in the pattern?

Step Three Find the rule.
The rule for the pattern is that the amount added to each term
goes up by 1 each time.
Step Four Find the 6th term.
The 6th term is 5 more than the 5th term,
so the 6th term is

2.

.

Create a pattern that starts with 5. To get to the next term,
multiply by 2, then add 3. Stop when you have ﬁve numbers.
Step One Identify the ﬁrst term.

TURN AND TALK

The ﬁrst term is

Why are all the terms odd?

.

Step Two Write a rule to ﬁnd each term.
(

 2)  3

Step Three Find each term in the pattern.
(5  2)  3  13
(13  2)  3 
(

 2)  3 

(

 2)  3 

Step Four Write the pattern.
The ﬁrst 5 terms of the pattern are:
.
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HINT, HINT

3.

Try replacing the 15 with a 1 in
the answer choices and seeing if it
results in the ﬁrst term.

Which rule can help ﬁnd the 15th term of the pattern shown?
75, 70, 65, 60, 55, . . .
Select the two correct answers.

Ⓐ
Ⓑ
Ⓒ
Ⓓ
Ⓔ
4.

add 5
subtract 5
80  (5  15)
(5  15)  80
(5  15)  75

How many stars are in the 5th and 6th ﬁgures of the pattern shown?

1

Ⓐ
Ⓑ
Ⓒ
Ⓓ

2

3

4

14 and 18
14 and 19
15 and 20
15 and 21

Patterns made of lines and shapes are called geometric patterns.
Geometric patterns can be found art and architecture.
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How Am I Doing?
What questions do you have?

Lesson 5

SKETCH IT
On a separate sheet of paper,
draw a pattern of ﬂying birds.
Draw the third, fourth, and ﬁfth
terms only. Switch paper with
a partner and have the partner
write the rule for your pattern.
Then have your partner draw the
ﬁrst and second terms. Check you
partner's work and help him or her
to understand the rule for your
pattern if there are mistakes.

How can you tell if a pattern is growing or shrinking?

Color in the traffic signal
that shows how you are
doing with the skill.
What is an example of a pattern of shapes you see around the
room? Do you see a pattern in the ﬂoor tiles or carpet?

I am stuck.

I almost
have it.

I
understand
the skill.
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INDEPENDENT PRACTICE
Answer the questions.

HINT, HINT

1.

Which pattern starts at 60 and subtracts 4 to ﬁnd the next term?

Ⓐ
Ⓑ
Ⓒ
Ⓓ

Check all of the terms of each
pattern. Every term must follow
the rule.

60, 56, 52, 48, 44, 40
60, 56, 50, 46, 42, 38
60, 64, 68, 72, 76, 80
60, 54, 50, 56, 60, 64

WORK SPACE
2.

Circle the number that correctly completes the pattern.
Rule: Multiply by 3, then subtract 2.
5, 13,

14

, 109, 325, . . .

27
33
37
41

3.

The rule is: start at 80, then subtract 4. Which number belongs to
the pattern that follows the rule?

Ⓐ
Ⓑ
Ⓒ
Ⓓ

[ 42 ]

78
66
56
50

masteryeducation.com | Mathematics | Level D

9781640903807_LA_MUSS_Math_Gr4_SE_Ch1_L05.indd 42

Copying is prohibited.

3/1/2019 9:05:59 AM

MAKE AND USE PATTERNS

4.

Use the shapes in the box to complete the pattern.
Shapes can be used more than once. Draw each shape
on the appropriate line.

5.

OXXOXOOX
XYZXXYZY
KGLHKGLH
PKSTKSTP

Which rule can be used to generate the pattern: 1, 2, 4, 7, 11, 16, . . .?

Ⓐ
Ⓑ
Ⓒ
Ⓓ
7.

WORK SPACE

Which of the patterns is a repeating pattern?

Ⓐ
Ⓑ
Ⓒ
Ⓓ
6.

Lesson 5

Each number is multiplied by 2.
Each number is increased by 3.
The amount added to each number increases by 1 each time.
The amount added to each number increases by 2 each time.

Use the grid to draw the two missing shapes in the pattern shown.
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8. Part A
WORK SPACE

What are the next 5 digits of the pattern: 5114551145511455?
Write your answer in the box.

Part B
Explain how you found the next 5 digits of the pattern in Part A.

9. Part A
Find the rule to complete the table.
Write your answers in the boxes.
1st term

3

2nd term

5

3rd term
4th term
5th term

11

6th term

Part B
What is the rule used in Part A? Identify two features of the
pattern. Explain your answer.
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EXIT TICKET

Lesson 5

4.OA.C.5

Now that you have mastered representing writing and adding on to patterns, let’s solve
the problem in the Real-World Connection.
Jared counted the chairs in the media room. He counted 3 chairs in the ﬁrst row,
5 chairs in the second row, and 7 chairs in the third row. The room has a total of
12 rows. How many people can sit in the 12th row of the media room?
Identify the pattern and ﬁnd a rule for the pattern. Fill in the table to help solve
the problem.
Row

Term

Row 1

1st term

Row 2

2nd term

Row 3

3rd term

Number of Chairs

Pattern

Rule:
Number of people who can sit in the 12th row:
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