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 NUMBER PATTERN
- DETECTIV ‘

Compare
| neighbouring terms

Name the cha

........... EXAMPLE PATTERNS EXXIIIIIn:
f 18, 25, 32, 39 ... ADD7

96, 88, 80, 72 ...  SUBTRACT 8
3,9,27,81..  MULTIPLY BY3

./ TERM - a number in the pattern
@ RULE - the repeated operation
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Name:

Date:

Write the next two terms and the rule for each pattern.

1. 24, 31, 38, 45

2. 83,77,71, 65

3. 16, 28, 40, 52

4. 105, 95, 85, 75

extgwo terms:
5. 7,22,37,52 %

6. 142,122, 102882

7. 13, .27.34,

8. 96,84, ,60,

lllll

0 10 20 30 40 50

Next two terms:

Rule:

Next two terms:

Next two terms:

Rule:

Rule:

Next two terms:

MISSING TERMS <+

10 20 30 40 50

........



Name: ANSWERS Date:

(), ADD AND SUBTRACT RULE DETECTIVES - A

-
I | | | | |
0 10 20 30 40 50

Write the next two terms and the rule for each pattern.

Next two terms:

52 59 Rule: __add 7

1. 24, 31, 38, 45

Next two terms:

99 || 53

2. 83, 771 71’ 65 tract 6

Next two terms:

3. 16, 28, 40, 52 add 12

4. 105, 95, 85, 75

9. 7,22,31 52 %7
142, 122, 102,

Rule: subtract 10

Rule: __add 15

Next two terms:

2

62 42 Rule: __subtract 20

MISSING TERMS «+—+—+—+—++>
7. 13, 20,27, 34, 41

8. 96,84, 72,60, 48

........




@ ADD AND SUBTRACT RULE DETECTIVES - B
p\ -2H+5H-3H+4 D

Name: Date:

ODD ONE OUT

Circle the term that breaks the rule. Write the correction and the rule.

1 18, 21, 36, 46, 54

Correction: Rule:

2. 120, 105, 90, 79,

Correction:

3. 44,

Correction:

4.

97,

Choose one pattern. Explain in one sentence how you checked its rule.

........



@ ADD AND SUBTRACT RULE DETECTIVES - B
AN [—2H+5H—3H+4—[>
Name: ANSWERS Date:

ODD ONE OUT

Circle the term that breaks the rule. Write the correction and the rule.

. 18, 27, 36, 54

Correction: 45

2. 120, 105, 90, 75,
Correction: 60 tract 15

3. 44, 50, 96,

Rule: add 6

Rule: __subtract 9

Correction:

4, 917,

Correction:

5, 24, Z34 . 46, 58, 70

. 9 ., .80 @8, 72 5%

Choose one pattern. Explain in one sentence how you checked its rule.

| compared neighbouring terms and checked that the same change happened each time.

........



Name: Date:

@ MULTIPLICATIVE PATTERN BUILDERS -A 2%

Write the next two terms and the rule for each pattern.

26185 | [ ] s

2. 5102040 [ || ] e

3. 4,16, 64, 256 ‘ |

4. 3,15,75, 375 Rule:

5. 7,14, Q ‘ \ Rule:

6. 6,18, 54 162 ] Gl

THINK ABOUT IT

How is a multiply pattern different from an add pattern?

........



Name: ANSWERS Date:

@ MULTIPLICATIVE PATTERN BUILDERS -A 2%

Write the next two terms and the rule for each pattern.

1. 2,618 54 [ 162 ] [ 486 ] Rule: multiply by 3.

ly by 2.

multiply by 4.

2. 510,20,40 | 80 || 160 | rue
3. 4,16, 64, 256
4. 3,15,75,375

. multiply by 5.

: multiply by 2.

% 714Q

6. 6,18, 54, 162 486 1458] Rule: _multiply by 3.

THINK ABOUT IT

How is a multiply pattern different from an add pattern?

A multiply pattern changes by the same factor.

An add pattern changes by the same difference.

........



Name: Date:

MULTIPLICATIVE PATTERN BUILDERS - B
(1.) ADD OR MULTIPLY? PED=D=0

Instruction: Name the operation and state the rule.

1. 4,8, 12, 16

Operation: Rule:

2. 4, 8, 16, 32

Operation: Rule:

3. 6,12, 18, 24

Operation:

4. 6, 12, 24, 48

Operation:

@ MISSI

(3.) ERROR ANALYSIS

Asha says 5, 10, 20, 30 multiplies by 2. Is she correct? Explain and correct the pattern.

........



Name: ANSWERS Date:

MULTIPLICATIVE PATTERN BUILDERS - B

(1.] ADD OR MULTIPLY? (2}-{4 -3 )-{16)
Instruction: Name the operation and state the rule. it :
1. 4, 8, 12, 16

Operation: add Rule: add 4

2. 4, 8, 16, 32
Operation: __multiply  Rule:

3. 6,12, 18, 24
Operation: add Rule.:\ d6
U

4. 6, 12, 24, 48

Operation:

multiply by 2

(2.) MISSI

5. 3,9

{0 {soofesof

V81, 243

6. _2 10, 50, 250, 1250

—_—)

(3.) ERROR ANALYSIS

Asha says 5, 10, 20, 30 multiplies by 2. Is she correct? Explain and correct the pattern.

........



Date:

A 4 Shade each sequence in a different pencil pattern. & .
% % s X Write the next three terms and the rule. B . e
> =REET ik S
1 2 3 4 5 6 7 8 9 10
" 20
21 30
31 40
41 50
51 60
61 6 70
71 76 | 77 | 78 | 79 | 80
81 86 | 87 | 88 | 89 | 90
91 94 | 95 | 96 | 97 | 98 | 99 | 100
Next three terms Rule
1. 6, 15,24, 33 : ’
2. | 94,84,74, 64 , ,
3. | 13,24, 35,46 , ,
4. | 82,73, 64,55 , :

........



Name: ANSWERS Date:
mHUNDREDS CHART PATTERN TRAILS -A

9 A 4 Shade e.ach sequence in a different pencil pattern. . :
% % s Write the next three terms and the rule. .
123|455 |(e)7|8]9]10
1| 12 |(13) (15)| 16 | 17 | 18

21 | 22 | 23 25 | 26

31 | 32 |(33) (35)| 36
41 43 45
(51)| 52 | 53

N
S

®®®®

58 | 59 |(60)

61 (&0 69 | 70
71 78 80
81 88 | 89 | 90
91 98 | 99 | 100
Next three terms Rule
1. | 6,15,24,33 42, 51, 60 add 9
2. | 94,84,74,64 54, 44, 34 subtract 10
3. | 13,24,35,46 57,68, 79 add 11
4. | 82,73,64,55 46, 37, 28 subtract 9

........



Name:

HUNDREDS CHART PATTERN TRAILS - B W@E

Date:

1 2 3 L 5 6 7 8 9 | 10
11 | 12 | 13 |14 | 15 | 16 | A7 | 18 | 19 | 20
21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30
31 | 32 [ 33 | 34 | 35 | 36 | 37 39 | 40
41 | 42 | 43 | 44 | 45 | 46 49 | 50
51 | 52 | 53 | 54 | 55 59 | 60
61 | 62 | 63 | 64 | 65 69 | 70
71 | 72 | 73 | 74 78 | 79 | 80
81 | 82 | 83 87 | 88 | 89 | 90
9l 93 o9r | 98 | 99 | 100

........



Name: ANSWERS Date:
HUNDREDS CHART PATTERN TRAILS - B @

1234567910

11 | 12 | 13 | 14 | 15 | 16 ({17} | 18 | 19 | 20

21 | 22 | 23 | 24 | 25 | (26)] 27 | 28 | 29 | 30

(31)| 32 | 33 | 34 |(35f] 36 | 37 39 | 40

4143 44Y| 45 | 46 | 4 49 | 50

al | 52 @ 54 | 55 | 56 59 | 60

61 | (62| 63 65 69 | 70

|72 173 | 714 |79 78 | 79 | 60
81 |82 |83 | 8 6) 87 | 88 | 89 | 90

91 | 92 | 93 95| 96 [(97)| 98 | 99 | 100

@ Start at 8. Ad or erms. Trace and list the terms.

8 26 39 44 53 62

/
7

@ Start at 97. Subtract 11 for seven terms. Trace and list the terms.

97 86 73 64 03 42 31

@ What stays the same about each move? What changes at a row boundary?

—The number changes by the same amount each step. At a row —
_boundary the trail moves to a new row and its column position changes..

........



Name:

Date:

INPUT-OUTPUT RULE MACHINES

Find each rule. Complete the missing output.

LT weur | outeur RULE
2 14
4 28
6 42
9
2.1 weut | outpur RULE
8 11
15 18
23 26
40
3. INpuT
20
36
48 12
60
41 eut | output RULE
7 35
11 55
14 70
18

9

A

(eo0]
INPUT | OUTPUT RULE
19 13
RULE
9 12
12
INPUT | OUTPUT RULE
16 8
30 15
44 22
70
INPUT | OUTPUT RULE
6 18
13 39
25 75
31

........



Name:

ANSWERS

INPUT-OUTPUT RULE MACHINES

Find each rule. Complete the missing output.

L1 weur | ourpur RULE
2 14 x 7
4 28
6 42
9 63

2.1 put | outpur RULE
8 il + 3
15 18
23 26
40 |_43

3. npur
20
36
48 12
60 |_15

A1 weut | outpur RULE
7 35 X 5
11 99
14 70
18 [ 90

5.

Date:

¥, 8&
‘_ 5000
INPUT OUTPUT RULE
19 13 =5
UTPUT RULE
24 X 8
40
9 72
12 | 9
INPUT OUTPUT RULE
16 8 + 2
30 15
44 22
70 | _35
INPUT OUTPUT RULE
6 18 X3
13 39
25 75
31 93

........



Name: Date:

| CREATE, TEST AND EXPLAIN S

@ Create six terms beginning at 12 using an add rule.
Terms:
Rule:
. -/
d )
@ Create five terms beginning at 3 using a multiply
Terms:
Rule:
. >4
(. )
@ Create a subtraction patter, and ends below 30.
Terms:
Rule:
- J/
(" )
@ Write a fou input-output machine rule that a partner can test.
INPUT
Rule:
- J
PROVE YOUR RULE
How can someone prove that your rule works for every term shown?

........



Name: SUGGESTED ANSWERS Diatia:

| CREATE, TEST AND EXPLAIN S

.

\&

@ Create six terms beginning at 12 using an add rule.
Terms:
12 17 22 27 32 37
Rule: @dd 5
y
(- )
@ Create five terms beginning at 3 using a multiply
Terms:
3 6 48
Rule: _multiply by 2
J
f D
@ Create a subtraction patte and ends below 30.
Terms:
64 40 32 24
Rule: _subtr
J
E
@ Write a fou input-output machine rule that a partner can test.
INPUT UTPUT
2 8 :
Rule: _multiply by 4
S 20
7 28
9 36
J
PROVE YOUR RULE
How can someone prove that your rule works for every term shown?
Apply the same rule between every pair of terms, or to every input
and check that each result matches.

........



Name: Date:

FESTIVAL LIGHT PATTERN INVESTIGATION - PART A

A festival team programs rows of lights
7/ ‘=T>‘ using number patterns. Solve each

programming challenge and show
your reasoning.

ALl
AL

(1) CONTINUE AND NAME THE RULE
a 18, 27, 36, 45, _ .

b. 120, 108, 96, 84, __,

(2) Compare 5, 10, 15, 20 with 5, 10, 20, 4 ‘ (T —

term: 14, 22, 30, 39, 46.

Faulty term: Correction: __ Rule:

@ Row 1 has 6 lights. Each new row has 7 more lights.

How many lights are in row 97 Show your reasoning.

-

........



FESTIVAL LIGHT PATTERN INVESTIGATION - PART A
Name: ANSWERS Date:

-

A festival team programs rows of lights
-’? using number patterns. Solve each
programming challenge and show

|
| Qi

your reasoning.

(1) CONTINUE AND NAME THE RULE
a. 18, 27, 36, 45, 54, 63  Rue: ___o0dd 9

b. 120, 108, 96, 84, 12, 60  Rule:

_—

ules are different.

The first _pattern adds ; e. The second pattern

term: 14, 22, 30, 39, 46.

Faulty term: Correction: __38 Rule: add 8

@ Row 1 has 6 lights. Each new row has 7 more lights.

How many lights are in row 97 Show your reasoning.

-

Row 9 = 6+ (8x7) = 62 lights.

........



FESTIVAL LIGHT PATTERN INVESTIGATION - PART B

Name: Date:
ooo O B O
ooog + 4] ,_JIJ
5. CONTROL PANEL SE o o
Input Output

2 16 l

7 3 Rule:

1 26 Output for 13:

10 80

13

6. REVERSE THE MACHINE
The rule is multiply by 6. The output is 54. Find the inpyt an

Answer (input):

7. DESIGN A LIGHT PATTERS

Create a five-term patterg ne repeated rule. Then find term 8.

Term 3 Term 4 Term 5

Term 8:

Rule:

Show your working.

8. CHECK THE CLAIM

Explain two ways to check that a claimed rule is correct.

[ SELF-CHECK D | named the rule |:| | tested every term D | explained my thinking

\\

........



ANSWERS Date:

Name:

10
ooo
5. CONTROL PANEL 008 74T 5
Input Output
2 16 .
4 3 Rule: multtplg bg 8 (x8)
: £ Output for 13: 0)
10 80
13 104

by S
FESTIVAL LIGHT PATTERN INVESTIGATION - PART B @@

6. REVERSE THE MACHINE
The rule is multiply by 6. The output is 54. Find the inpy&an

Answer (input): 9
54 + 6 = 9.

7. DESIGN A LIGHT PATTER

Create a five-term patte R wil! one repeated rule. Then find term 8.

Term 1 Term 3 Term 4 Term 5
9 21 21 33
Rule: add Term 8: 51

Show your working.

33, 39, 45 5|

8. CHECK THE CLAIM

Explain two ways to check that a claimed rule is correct.

Compare neighbouring terms to ident'tfg the change.

[ SELF-CHECK [Z | named the rule @ | tested every term @ | explained my thinking

'\\

~~~~~~~~
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Identify the term%o the next.

ctive and Wiultiplicative patterns.

explain your reasoning.




The rule tells

compo

L IS O .

e fro term to the next.

me the operation and amount.

»39 ... uses add 7.
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52
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pa
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O $72 C

additive Pattep MIN)

\

ch ti
- 53

Start 7
- 3




O S

Subtractive Pattesn: "\




O $72 C

\

The difference




O 4 >

Hundreds Chart St A\m

tract”l.
one row®dd 10.
- subtract 10.

ne o row move and a column move.




O

-
Trace a +*9 Trgi \

\

4@A53
wh one row and left one.

At still increases by exactly 9.




O 4 >

Mutiplicative PatjsrMANy

\




O $72 C

T\ 1
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Input-Output Rule Q&.

e nd o

tout leaves.
g the rule.
5 suggests x5.
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Predictable Patter RN
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er to find.

e and prove the rule.
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evid®nce.
ond cheé®s the prediction.

undo the operation.
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Question | = Multipls cF “

P46
D. 52

What come
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*l -, S D

s\

\ 4

“
en neigh ring terms Is +7.

= 45.
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b, 7L S

B
Question 2 - Short \-
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- subtrac
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. R >

B
Question 3 - True . “

the r

Itiply by 3.

iIn how you know.




*l -, S D

s\

\ 4

times thé®revious term.

irms the rule.




*- -, S D

_ Questiond - MurigpORN

'
What are thesnhext te ?
1 35,
58,6

B /1

.60, 72

' D. 48, 49

O

-, ~

— (D

O




*l -, S D

e N

B. 59,
ed rule is€dd 12.
50+12=171.
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b, 7L S

B
Question 5 - Shor’r m

» — (D




*l -, S D

ﬂ
@ e:add 7.

pair differs by 7.
» (D
— )

®
=

O
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Question 6 - MultiplpNAD)
A machine multiglies e 1, \¢
What is tp iNnpu ¥
.14
Q C. 48

D. 56

®
=

O

» — (D




*l -, S D

s\
\ E‘
> .

— (D

O




h O 72

Question 7 = True gpt -\\-‘-
&ndreds chart adds 10.

0
or foiR? Explain.

Moving down one

o

» — (D

®
=

O




*l -, S D

s\

v
ru
C

T
u tly Ioeols 10 greater.
Fo ¥24 + 10 = 34.

» — (D

®
=

O
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_ Questiond- MutigpORN

?

What are thesnhext te

D. 750, 1250




*l -, S D

N
1S multiplBPOy 5.

1250 x 5 = 6250.

A.
X 5

®




*. D, Y. C J

Question [0 - Short IOANY
Create r- &gnnng ot 9.
@ rul 6 and name the rule.

» — (D

®
=

O
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B D20\

On t DN& 21,%7].
e: add 6.
only if every step adds 6.

> — (D

®
=

O
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