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Exactly two factors: 1 and itself.

NUMBER FAMILIES
< AT A GLANCE ~

Examples: 2, 3, 5, 7, 11
2 3 5

|

.

COMPOSITE

More than two factors.

T,

A growing pattern made by
adding the next whole number.

\.




* DIVISIBILITY-
: RULES TOOLKIT

Last digit is
0’ 2’ 49 6 or 8.

Example: 734

Digit su
divisible

Last two digits
are divisible by 4.

Example: 316 =

16+-4=4

/

Example: 729 - W
7+2+9=18 x\“/

‘3/

)

@

— J
f—\
Last three digits 128
are divisible by 8. |8 1g24
24
Example: 1,024 Z_g
\ Lo}
[ o™ )
& Digit sumis  —~ —~ — .y
‘Q}:\ )| divisiblebys, @ (? ) Last digit is 0.
ral uiE,

Example: 3,570

S

__________
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49 FACTOR DETECTIVE SORT .

1. Shuffleithe

HOW TO PLAY

PRIME

Exactly two factors

2. Take turns 3. Explain your 4. Place the card in
choosing a card. factor evidence. the correct zone.

1 COMPOSITE §§

. ‘ore* .an two factors

NEITHER (1)

Use for the number 1 N\

>SS Challen fj€: Can a square number also be composite?




" FACTOR DETECTIVE SORT

Cut out the cards. Sort each number using factor evidence.
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® x 0
3 x 6
®@ X0

START
—>

6
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* COMPOITE

13
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~ NUMBER FAMILY QUEST =
/AN 4 K

o 4 PRIME

HOW TO PLAY

Q Roll and move.

@ Draw a challenge card.

Explain your thinking.

e Correct answer: stay.

Try again: move
back 1.

0000000000000000

First player to
FINISH wins.
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ring 11 oumber. |i|  divisibleby3 |

: and 5. :

2k o

1T coveose ) g @ )

G| Whatis the /| Nameanumber |:

composite or 5 smallest |  greater than 1
neither? ' | composite number? | : that is bf’th Square |

& ) +\__andtriangular.  J:

r My S PR
AVASAY nivisieitity IE @ '

@ _ PRIME | (3) CHISND || & TRIANGULAR E
List the prime || -y | What comes 5
15 456 divisible | : :

numbers between || o b || after15inthe |
N Ak )i\ sequence? )

NUMBER FAMILY QUEST
Q, > CHALLENGE CARDS - £

Read a card aloud. Explaln your answer.

f\'

() SIS 2 GEET|

Is 31 prime : List every
or composite? | factor of 36.

-----------------------------------------------------------------------------

: @ DIVISIBILITY )

Name a number

——————————




" NUMBER FAMILY QUEST

\

i
31 is prime. lts Factors of 36: by
factors are 1 and 31. 5 =
144 = 12 112
The 8th triangular Example: 15 is
number is 36. divisible by 3 and 5.

The smallest L
composite —1
number is 4. -
36 is both square 36 |- 11, 13, 17 and 19. @
and triangular. L oo
m Yes.4+5+6 =15, 21 comes after 15. ... .
which is divisible by 3. L
15 21

——————————



Name:

For each number, list every rule from 2, 3, 4, 5, 6, 8, 9 and 10 that applies. Then classify the number.
s N £ 22 ™

Rules: Rules:

Classification: Classificafa
. Y Y
& 3 ™ =

Rules:

Classification: |assification:

. Y
2 - N
1 1,024

Rules: Rules:
Classificati Classification:
Y VLS Y,
e 9 N 0 =
Rules: Rules:
Classification: Classification:
& S X )
5
Why is 1 neither prime nor composite?

——————————



() DIVISIBILITY DETECTIVES

/)
O

Name: ANSWERS

For each number, list every rule from 2, 3, 4, 5, 6, 8, 9 and 10 that applies. Then classify the number.

( 144 “ “
RUIGSZ 2; 39 4, 6’ 89 9
Classification: _ Composite
" >, Y,
s 3 0 8 N N
Rules: _ 2, 4 N , 3,6, 9
Classification: assification: _Composite
- g
e 7 2

7

e

1,024

Rules:  2,4,8

Classification: _ Composite

J

Rules: 3 s

Classificati mposite
- Y
e 2

9 ’ ‘
Rules: None Rules: None
Classification: _ Prime Classification: _Prime
e J J
%

Why is 1 neither prime nor composite?

nor more than two factors.

——————————



(s Prime and Composite Factor Lab /N

Name:

List every factor pair, then decide whether each number is prime or composite.

Date:

A. Factor Pairs and Classification

B. Classify and just

1. 24 2. 35
Classification:

3. 49

Classification: Classification:

Number

Reason or factor pair

1

2

o7

91

97

Why is 1 neither prime nor composite?

Year 6 Number « Worksheet 2

——————————



() Prime and Composite Factor Lab A

Name: Date:

List every factor pair, then decide whether each number is prime or composite.

A. Factor Pairs and Classification

1. 24 2. 39

1 x 24 1 x 35
2 %12 Dw.7
3x8

4 x6

Classification: Composite

3. 49
1 x 49

7 x7

Classification: _Com

Classification: Prime

B. Classify and just

Number e posite / Neither Reason or factor pair
1 Neither Only one factor
2 Prime Factors: 1 and 2
57 Composite 3x19

91 Composite T%13
97 Prime Factors: 1 and 97

Why is 1 neither prime nor composite?
Prime numbers have exactly two factors; composite numbers have more

than two. The number 1 has only one factor.

Year 6 Number ¢« Worksheet 2

——————————



Sieve of Eratosthenes Investigation

Name: Date:
Use the grid to find every prime number to 100.
1. Cross out 1.
2. Circle 2, then cross out its other multiples.
3. Repeat with 3,5 and 7.
4. Stop when every number is circled or crossed out.

1 2 3 4 5 6 7 8 9 10
11 12 13 14 15 16 17 8 19 20
21 22 23 24 25 26 9 30
ol 32 33 34 35 36 39 40
41 42 43 44 45 6 48 49 50
51 52 53 54 55 5 58 59 60
61 62 63 64 6 67 68 69 70
71 712 73 6 77 78 79 80
81 82 8 86 87 88 89 90
91 92 96 97 98 99 | 100

List all the @

mbe

95

ou found:

What are the firs

e prime numbers?

What is the greatest prime number below 100?

Why can the sieve stop after testing 7?

Year 6 Number ¢ Worksheet 3

——————————



Sieve of Eratosthenes Investigation

Name: Date:

Use the grid to find every prime number to 100.

1. Cross out 1.

2. Circle 2, then cross out its other multiples.

3. Repeat with 3,5 and 7.

4. Stop when every number is circled or crossed out.

1 2 3 4 5 6 7 8 9 10

11 12 13 14 | 15 16 | 17 8 W19 | 20

21 22 23 24 25 26 9 30
3L 32 33 34 35 36 39 40
41 42 43 44 45 6 48 49 50
51 52 53 54 55 5 58 59 60
61 62 63 64 6 67 68 69 70
71 72 73 6 77 78 79 80
81 82 86 87 88 89 | 90
9l 92 95 96 97 98 99 | 100

List all th

2535 O 3, 17,19, 23,29, 31, 37,41, 43, 47, 53, 59,

61, 67, 71, Q& 79, 83, 89, 97

What are the first five prime numbers?

Zi 0,0, (.13

What is the greatest prime number below 100?

97

Why can the sieve stop after testing 77
Every composite number to 100 has a prime factor no greater

than 10. The primes below 10 are 2, 3, 5 and 7.

Year 6 Number ¢« Worksheet 3
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Square Numbers and Square Roots

Name:

Date:

A square number is made by multiplying a whole number by itself.
A square root tells which whole number was multiplied by itself.

A. Find each square number

1. 32 =

Sketch an array if helpful.

2. 62 =

Sketch an array if helpful.

3. 92 =

Sketch an array if helpful.

4. 122 =

Sketch an array if helpful.

B. Find each square root

5. V25 =

6. V64 =

7. V121 =

10. A square number is 225. Which whole number was multiplied by itself?

Final challenge: Write one equation that links a square number and its square root.

Year 6 Number » Worksheet 4

——————————




Square Numbers and Square Roots

Name: Date:

A square number is made by multiplying a whole number by itself.
A square root tells which whole number was multiplied by itself.

A. Find each square number

1. 32= 9 2.62= 36 3. 92= 81 4. 122 = 144

Sketch an array if helpful. Sketch an array if helpful. Sketch an array if helpful. Sketch an array if helpful.

B. Find each square root

5. V25= 5

6. V64 = 8

7. v121 = _11

8. V196 = _14

C. Apply you

Bs an area of 169 m?. What is the side length?
o because /169 = 13.

9. A square garde
The side length is

10. A square number is 225. Which whole number was multiplied by itself?
15, because 15 x 15 = 225.

Final challenge: Write one equation that links a square number and its square root.
8% = 64 and V64 = 8.

Year 6 Number * Worksheet 4

——————————




Triangular Number Patterns

Name: Date:

[ Each triangular number adds the next whole number. ‘ T,=n(n+1)+2 ]

A. Build the pattern
1

1

2
3

n

T,

Show how the total grows from one term to the next:

Adz

4. Which triangular number is 45?7

B. Use the formula
1. Find Ty

6. Explain why the differences between consecutive triangular numbers increase by 1.

Final challenge: Create a real-life situation that could be represented by a triangular number.

Year 6 Number ¢ Worksheet 5

——————————



Triangular Number Patterns

Name: Date:

[ Each triangular number adds the next whole number. | T,=n(n+1)+2

A. Build the pattern
n 1 2 3 4 5 6 7 8

T, | 3 6 10 15 21 ¢ 28 | 36

Show how the total grows from one term to the next:
1+42=3; 3+3=6;,6+4=10; thenadd 5, 6, Z and

B. Use the formula

1. Find TIO' 2. 2
Th.% 10 X 31 2 = 55, Tr0 & 20 x 21 + 2 = 210.
3. Find Tys. @ 4. Which triangular number is 457
e B25. 45 is Tq because 9 X 10 + 2 = 45,

5. Is 50 a trian®

No. T9 = 45 and T19 = 55, so 50 is between consecutive triangular numbers.

ar number? Prove your answer.

6. Explain why the differences between consecutive triangular numbers increase by 1.

Each new term adds the next whole number, so the differences are 2, 3, 4, 5, ...

Final challenge: Create a real-life situation that could be represented by a triangular number.

Bowling pins in four rows: 1 + 2 + 3 + 4 = 10 pins.

Year 6 Number ¢ Worksheet 5

——————————



Year 6 Number Assessment

Name: Date: Page 1 of 2

Section A — Divisibility and factors
1. Show that 360 is divisible by both 8 and 9. Use each divisibility test.

2. From 2, 3, 4, 5, 6, 8, 9 and 10, list every divisibility rule that 234 sat{@ies.

3. List every factor pair of 42.

4. Find the highest common factor of 36 and & Sh ourworking.

5. Write two multiples o etwed 70 and 90.
Section B — Pri ompoSite numbers
Number posite / Neither Reason or factor pair

6. Is 119 prime or composite? Prove your answer with a factor pair or a clear test.

Teacher use: Page 1 score /15

Year 6 Number « Assessment ¢ Page 1

——————————



Year 6 Number Assessment
Name: Date: Page 1 of 2

Section A — Divisibility and factors

1. Show that 360 is divisible by both 8 and 9. Use each divisibility test.
8: the last three digits are 360 and 360 + 8 = 45.

9: the digit sumis 3 +6 + 0=09.

2. From 2, 3, 4, 5, 6, 8, 9 and 10, list every divisibility rule that 234 satN@ies.
2,3,6and 9

3. List every factor pair of 42.
1Tx42, 221, 3% 14,8 x.7

4. Find the highest common factor of 36 and

Common factors are 1, 2, 3, 4

72 and 84

Section B

Reason or factor pair

Only one factor

Factors: 1 and 2

51 Composite 3x17
83 Prime Factors: 1 and 83
91 Composite 7x13

6. Is 119 prime or composite? Prove your answer with a factor pair or a clear test.

Composite, because 119 =7 x 17.

Teacher use: Page 1score _____ /15

Year 6 Number ¢ Assessment ¢ Page 1

——————————



Year 6 Number Assessment

Name: Date: Page 2 of 2

Section C — Square numbers and square roots
7. Calculate: a) 72 = b) 112 = c) V81 = d) V225 =

8. A square courtyard has an area of 196 m2. What is its side length? Show how you know.

Section D — Triangular numbers

9. Complete the first eight triangular numbers: 1, 3, 6,

10. Use T, =n(n + 1) + 2 to find Tys.

11. Is 66 a triangular number? Prove y.

12. Write a number gre an 50 that is both square and triangular.
Prove both prope

Section E —
13. Avasays, ‘97 i

soning and challenge
omposite because it is odd.” Explain Ava’s error and classify 97 correctly.

14. Create a number greater than 100 that is divisible by both 3 and 4, but not by 5.
Prove that your number works.

Teacher use: Page 2 score /15  Total / 30

Year 6 Number e Assessment e Page 2

——————————



Year 6 Number Assessment

Name: Date: Page 2 of 2

Section C — Square numbers and square roots
7. Calculate: a)72=._49 b) 112=_121 o) 81=_9 d)+225=_15

8. A square courtyard has an area of 196 m?. What is its side length? Show how you know.
The side length is 14 m because v196 = 14.

Section D — Triangular numbers

9. Complete the first eight triangular numbers: 1, 3, 6,

10. Use T, =n(n + 1) + 2 to find Tys.
Ti5 =15 x 16 + 2 = 120.

11. Is 66 a triangular number? Prove yo

Yes. T1;=11x12+2=6

12. Write a number grgfer th an 50 that is both square and triangular.

6 and triangular because Tg = 8 x 9 + 2 = 36.

Section E — W@asoning and challenge

13. Ava says, ‘97 iSomposite because it is odd.” Explain Ava’s error and classify 97 correctly.

Being odd does not make a number composite. The only factors of 97 are 1 and 97, so 97 is
prime.

14. Create a number greater than 100 that is divisible by both 3 and 4, but not by 5.
Prove that your number works.

108. Its digit sum is 9, so it is divisible by 3; 08 is divisible by 4; it does not end in 0 or 5.

Teacher use: Page 2 score /15  Total / 30

Year 6 Number ® Assessment ® Page 2

——————————



Sukindi

— LEARNING —

Year 6 Number Rubric

Student: Date:
Criteria BEGINNING DEVELOPING ACHIEVING CONFIDENT EXCEEDING

1. Divisibility and Needs support to Applies some rules; >ooc$6_<.mvv=mm Selects m&o_ma tests Generalises divisibility

factors rules of list f findg some factor pairs. rules and finds factor and explains factor and factor

pairs. links. relationships.

2. Prime and Classification is o Classifies accurately Justifies unfamiliar Compares and

composite inaccurate. using factors. cases efficiently. generalises number

classes.

3. Square numbers Needs support with Calculates and Applies the inverse Explains and extends

and roots squares and roots. connects squares relationship in square-number
d roots. problems. patterns.
4. Triangular Needs support to Continues pa ses the pattern and Justifies whether a Generalises and
numbers continue the pattern. with some acclracy. number is triangular. applies triangular

patterns.

5. Reasoning and
working

Shows little relevant
working.

Shows partial working
or explanation.

Chooses efficient
strategies and
justifies them.

Builds convincing
multi-step
arguments.

6. Accuracy and
communication

Responses are
incomplete or unclear.

Some accurate
notation and
vocabulary.

Precise language

supports conclusions.

Communicates
insightfully and
checks results.

Overall judgement:

Teacher feedback:

Year 6 Number ¢« Assessment Rubric
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Our Number Faml \
Use divisibility tests, fagtor pols ol p&&Lgfr1s to classify
—aond If@ every decision.




-.- -, L C—

Factors and Mulkic “

\

Factors divide exactly; mulltiples@ire sodR@ePEXample: 6 is o

facto 2. 0N

C — (D

o muttiple of 6.

\~

O




- 572 C

Fast Checks: 2, 5atq N}
\
2. even last digit « 5: ends inﬂ& moswePrest the ones digit
e {

C ~
£

80
O

C — (D




O 2 >

Digit-Sum Checks: PANG “

\

For 3, the digit sum is o rgultiple Bf 3. Yr SQig®0 multiple of 9.

C —— (D

~ = |

\~

O




2

\

4: last two digits « 6: passes? and

o

s C — Sy

O

ST digits. Example:

e 8N
128.




O $72 C

Prime or Comp A “

\

(2

Prime: exactly two factors. Sompomte: Rore€ wo factors. The

@ ISWeither.

C — (D

\~

O




O S72 C

Build Factor P\ \N

\
Start with 1 x n, then test diysors I"oro urglds®irs repeat. For 36:
, 2x1 8 Q1B 4%9 . 6x6.
>

O — — ) Q




-.- -, S L C—

Use the Sievs “

\

"3.50nd 7. The

L,

Cross out 1: circle 2: remaye othe@m
n@ 180 are®rime.
=

O

C —— (D




L T

ROmple: 62 = 36.

n? means n x n ond formg.an N-Wy-rRarra




A square root reverses S 44,144 = 12.

aring@Becy
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Triangular Numbep# C “

'
Add the next whole niumber®. 3, 1C 28, 36, ...

C — (D

~ |

\~

O




O Y. >

Use the Trlangular “
T, n%ﬂl -~ 55

— (D
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umber Families Caff C u&-

\

e number 36 IS

A number may belong t@ sever@l fo
CO€ nd tr
O
=

O

ongular.

C — (D




&

cp OO
Worked Example: Clg

\

N

\

\
Factor pairs: 1x36, 2x18,3x12, ¥x9 dd S@egnerefore 36 is

co@ nd trfGingular.

C —— (D

\

O




DO G2 C

Worked Example: JasN\ “

\
462 IS even; its digit sum is 12: its oW tWRJIC e 62. It 1s divisible
by 2 6.
O
>

e C — Sy

A»
-~ =




- 572 C

Choose a Reliable Shrdde “

\

1) Try quick divisibility tests.2) Bufll foor Rg®” 3) Check square

ond tri 4) Stlte evidence.

o\

C —— (D

ar po

\

O
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D, = 2 C—

Question | - True Au

'
The nmber Bis CBMe

o

— (D




O $72 C

Answer P N\\N
\
False. The number 1 has o%ct soWgeither prime nor
e e.

\~

O

C — (D




- G2 C

Question 2 - Multipie m

\
QL
y

Which is the complete factQg set off@9
’ Qg
O
—

— ) Q

o1, 2,29 C1,3,29

O




-.- -, L C—

_ Answer2\WN

\
A: 1 and 29. Exactly two fRctoRaMSxas#® prime.

= .

— (D

O
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Question 3 - Shor u
Classify 57 as r@ﬂor o\t frive evidence.
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Answer “
\
Cc%ﬂe =
\ ; ~
.

— (D
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Question 4 - Multipldholbe

'
Which numlber Is divisib%.ﬂ‘ 2% B4 C 432 D 650
O
> ~

— (D

O




... -, L S

_ Answerg NN

V
C: 432. Its dwit SUNWIS 4N 3 Y.

| 0¥

—— (D

O
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b, 2 S
Question S - True,e (‘}’

\

l(%qot 4 OWC
O
— C

— (D




O S72 C

_ Answer NN

\

True. The last two digits, 0Q, are disIoW bUW d 100 ends in O.

&

C —— (D

~ = |

\~

O




b, 2 S
Question 6 - Shor A\u

Calculatelboth: B2 o

| 0¥

— (D
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_ Answer NN

\

%qm = 19
= -

— (D

O
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Question 7 - Multiple m

\

Which number is both squQge andWrio 'R | ORK 6 B25 C36 D

| 0¥

— (D

O
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Answer “
\
® ; ~
= -

— (D

O




O

O S S
Question 8 - Shor A\u

\

What is the se%n or
O
§O C

— (D
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~ Answera NN
\
Q‘
O? — —)

(D
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Question 9 - Multiple m

v
2. Q¥ 5,12,16,24,48 B
1,3,6,12,24,48

Which factor set for 48 is gomplege? ?

0,12,24,




-.- -, L C—

_ Answerg\N

\

A:l,2,3,4ﬂ6, . Woly 'V g

‘ E 9
O
> ~

—— (D

O
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\|
Question IO - Re - u
Classify 49 %%a 0. Explain.

~ =«




O $72 C

g N

4

49 is composite and squar s not triangular:

ecau

=45
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