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Year 8

Algebra

LESSON 1: Mind readers

Secondary National Strategy | Assessing pupils’
progress in mathematics at Key Stage 3

Puzzling it out
Level 3

Here are the instructions for a puzzle. Fill in the missing numbers.

Think of a number: 60 14 -4 Start
o Add 14 74 28 110
* Halve your answer 3T | )4 5
* Subtract 28 9 |-24 -4
o Multiply your answer by 4 36 | -7 | Y-S
* Add 84 120 | & whLY
¢ Halve your answer LO |4 |_4 Final

Complete this sentence:
The final number in this puzzle will always be

number

number

Now complete the instructions for this different puzzle.

The first two rows are done for you.

Think of a number: This is cell C2

* Add 4 =C2+4

. =C3*8

o =C4/2

o =C5-16

. =C6/4

o =C7-C2
Complete this sentence:
The final number in this puzzle will always be
Explain how you know.

© Crown copyright 2007

00007-2007CDO-EN



Puzzling it out
Level 3

Here are the instructions for a puzzle. Fill in the missing numbers.

-4 Start number

Think of a number: 60 14
* Add 14 % Q& | mylc
* Halve your answer 37 \L}— @ h)
e Subtract 28 q ~/4 |~ 43
« Multiply your answerby 4 | 36 |~S¢ —QA

* Add 84

|20

A8

-3

e Halve your answer

60

L

_“‘}- Final number

Complete this sentence:
The final number in this puzzle will always be Men .

Now complete the instructions for this different puzzle.

The first two rows are done for you.

Think of a number:

This is cell C2

* Add 4

=C2+4

=C3*8

=C4/2

=C5-16

=C6/4

=C7-C2

Complete this sentence:

The final number in this puzzle will always be

Explain how you know.

Secondary National Strategy | Assessing pupils’
progress in mathematics at Key Stage 3

Here are the instructions for a puzzle. Fill in the missing numbers.

Think of a number: 60 14 -4 Start number
o Add 14 74 |23
® Halve your answer 3_, ' H.,

e Subtract 28 m@q /)L[_,

o Multiply your answer by 4 BG

o Add 84 120
 Halve your answer &0

Final number

Complete this sentence:
The final number in this puzzle will always be

Now complete the instructions for this different puzzle.
The first two rows are done for you.

Think of a number: This is cell C2

* Add 4 =C2+4
« X3 =C3+*8
- 2L =C4/2

. — ]6 -C5-16
. p/’%L,, =C6/4

. 0Ngrnal  number . =cr-c2
Complete this sentence:
The final number in this puzzle will always be
Explain how you know.
© Crown copyright 2007
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Puzzling it out
Level 4

Here are the instructions for a puzzle. Fill in the missing numbers.

Think of a number: 60 14 -4
238110
32| 1+ | 5

e Add 14 74

* Halve your answer

Start number >C_

A\
547

oC~2]
¢ Subtract 28 q [ —2-3 64 - ZD
e Multiply your answerby 4 | 3 6 —36 ’C’11 ;“é{:ﬁgﬁ&
« Add 84 \bo | 28 | <&
e Halve your answer < | Lf‘ ~3 | Final number
oY/
Complete this sentence: % ;/- 2, g 6
The final number in this puzzle will always be -Z 3 g g +96L
<9 ’,‘,7,_/0
Now complete the instructions for this different puzzle.
The first two rows are done for you.
Think of a number: This is cell C2 2 3
e Add 4 =C2+4 ; -z
° \ = * A 3
ulkigly by -c3°8 =
.« Ao by 2 =C4/2 |
o S |6 -C5-16
. 014\,101\2 oy 4. =C6/4
o LS <O =C7-C2

Complete this sentence:
The final number in this puzzle will always be

The MAJYJ)Q/‘W StarteA_wifh.

Explain how you know.

Secondary National Strategy | Assessing pupils’
progress in mathematics at Key Stage 3

Here are the instructions for a puzzle. Fill in the missing numbers.

Think of a number: 60 14 -4
e Add 14 74
¢ Halve your answer 3+
e Subtract 28 O\
* Multiply your answerby 4 | 3§
* Add 84 120

60

* Halve your answer

Complete this sentence:
The final number in this puzzle will always be

Start number

Final number

Now complete the instructions for this different puzzle.
The first two rows are done for you.

Think of a number: This is cell C2 o
o Add 4 =C2+4 £ s
. MWQ"X Www\,?g =C3*8 48 40O
* Dilde yous anoutr by 2 =C4/2 2420
o Aubladc 16 =C5-16 3 ¢
* Duade wowr anouwrby 4 =C6/4 2
o Auotrat wanr stad number =C7-C2 o O
Complete this sentence:
The final number in this puzzle will always be ©)
Explain how you know.
T pud o0t and H"‘“'é’ norked ot 00 0 -
© Crown copyright 2007
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Puzzling it out
Level 4

Here are the instructions for a puzzle. Fill in the missing numbers.

Think of a number:

60

14

-4

e Add 14

2%

\O

e Halve your answer

74
3%

4

5

e Subtract 28

9

-4

23

e Multiply your answer by 4

36

-96

-92

* Add 84

120

28

-8

e Halve your answer

L6

| 4

Iy

Complete this sentence:

The final number in this puzzle will always be

Start number

Final number

Now complete the instructions for this different puzzle.

The first two rows are done for you.

Here are the instructions for a puzzle. Fill in the missing numbers.

e Multiply your answer by 4

£13

—6

* Add 84

\ 20

143

e Halve your answer

bo

| L

Complete this sentence:

The final number in this puzzle will always be

With

.Q\a/ ,\Um\ol/‘ t)ou

Think of a number: 60 14 -4 Start number
o Add 14 74 NE |lo
¢ Halve your answer 3 7 ]Ll- 5
* Subtract 28 O\ ~|4-1-22

Final number

Sy

Now complete the instructions for this different puzzle.
The first two rows are done for you.

Think of a number:

This is cell C2

M~ Wohak . Started wih

* Add 4 =C2+4
. X233 =C3"8
o T2 =C4/2
e —I6 =C5-16
* Tl =C6/4

=C7-C2

Complete this sentence:
The final number in this puzzle will always be

Explain how you know.

Secondary National Strategy | Assessing pupils’
progress in mathematics at Key Stage 3

Think of a number:

This is cell C2

* Add 4 ~ =C2+4
. X2 M\Nr'\q\u\ \ou\ % =C3"8
chhlve + OV =C4/2
* Sobtedt 16 =C5-16
* Divide bu\ (Jp =C6/4
* S ub‘H\ost\'v \ =C7-C2
Complete this sentence:
The final number in this puzzle will always be
Explain how you know.
© Crown copyright 2007
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Puzzling it out
Level 5

Here are the instructions for a puzzle. Fill in the missing numbers.

Think of a number: 60 14 -4
e Add 14 74 | 28 10
* Halve your answer 37 | =24 5

e Subtract 28 51 ‘)%4-

e Multiply your answer by 4 36 ’56

* Add 84 Q0 |28

~ 3

e Halve your answer 60 l 4‘

Complete this sentence:

Start number

Final number

The final number in this puzzle will always be _the S3m& 35 the st

Here are the instructions for a puzzle. Fill in the missing numbers.

-4 Start number

Think of a number: 60 14
* Add 14 74 |23 O
* Halve your answer 37 |\ Y S
e Subtract 28 49 -4 —7_3
e Multiply your answer by 4 #&%2(, | -5 | - ﬂ’l
* Add 84 1220 23 | -3

e Halve your answer

%P

Vor

-4 | Final number

Now complete the instructions for this different puzzle.
The first two rows are done for you.

Think of a number:

This is cell C2
[ 4.4_

Complete this sentence:
The final number in this puzzle will always be

the some oS Yoor St

Nurw bbf’

Now complete the instructions for this different puzzle.
The first two rows are done for you.

* Add 4

=C2+4

sxg
e X 8 =C3*8,, .,
¢« =3 =C4/2 4\
e— |0 =C5-16, .,
e — 4 =C6/4 |
. —te hmﬁrhgou Started =C7-C2_,

Complete this sentence: \8
The final number in this puzzle will always be

Explain how you know.

Secondary National Strategy | Assessing pupils’
progress in mathematics at Key Stage 3

Think of a number: This is cell C2

* Add 4 =C2+4

o Wolkply oy 3B -C3+8

e Divide by 2 =C4/2

¢ SubYroad- \'o =C5-16

* Dinid by Y- =C6/4

o Sobhag yoor Firsk nvmeers =C7-C2
'?r??fﬁ::itﬁbi??;etﬁ: 'puzzle will always be 2o
Explain how you know.
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Puzzling it out
Level 5

Here are the instructions for a puzzle. Fill in the missing numbers.

Think of a number: 60 14 -4 Start number
e Add 14 74 28 \&
* Halve your answer 37 l 4" 5
e Subtract 28 a |14 | -23
o Multiply your answerby 4 | 36 546 | =42
o Add 84 V20 %228 | -’
* Halve your answer 60 \4— — 4 | Final number

Complete this sentence:

The final number in this puzzle will always be the rumber Yo started @i~

J
Now complete the instructions for this different puzzle.
The first two rows are done for you.
Think of a number: This is cell C2
e Add 4 =C2+4
o mubhdy oy =C3"8
o d‘.UAM b:] '\‘(DO =C4/2
* Sudmadk \§ =C5-16
o divde Yya- =C6/4
* Sublrack %Wﬁ&&\% =C7-C2

Complete this sentence: 0
The final number in this puzzle will always be .

Explain how you know.

| Koow this by checking and fyine digred qunkers

Secondary National Strategy | Assessing pupils’
progress in mathematics at Key Stage 3

Here are the instructions for a puzzle. Fill in the missing numbers.

Think of a number: 60 14 -4 Start number
« Add 14 74| 28| 10
¢ Halve your answer 37 | 14 )
e Subtract 28 9 - 4 | 23
o Multiply your answer by 4 Do | -SE€ —gm9
* Add 84 10 | 28 | -8
* Halve your answer 60 {4 -4 Final number

Complete this sentence:

o\
The final number in this puzzle will always be Fha Mo Qo s o\
waA»

Now complete the instructions for this different puzzle.
The first two rows are done for you.

Think of a number: This is cell C2
e Add 4 =C2+4
o MuHiP\g Yyow answer b& o) =C3*8
* Divide your answerby 2. =C4/2
« Sublract [6 -C5-16
e Divide Youwr ApSw~s b34— =C6/4
° l’ = -
2Wbrigh Hrangmber you 07 -0
Complete this sentence:
The final number in this puzzle will always be The n'umw \J U \;‘qufed
n
Explain how you know. — n+4 wiH~ T4
INn+32
Qr\'\"' 6
o0
nt i
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Puzzling it out
Level 6

Here are the instructions for a puzzle. Fill in the missing numbers.

Think of a number: 60 14 -4 Start number
* Add 14 74 1729 | 10
e Halve your answer 32 ) L}—- 5
« Subtract 28 q -4 |-23
* Multiply your answerby 4 | 34 |-56 | -42
« Add 84 20 | 28 | -8
e Halve your answer bO \ L)— - L)- Final number

Complete this sentence:
The final number in this puzzle will always be "'ké Seme Qs )‘ \\ ot S\far"}'

{)umbel’

Now complete the instructions for this different puzzle.
The first two rows are done for you.

Think of a number: This is cell C2
* Add 4 =C2+4
obimes 9 =C3*8
¢ halgit =C4/2
e % subboct 14 =C5-16
° _.'_ bY 4 =C6/4
o Sublrad the S’r‘»\r‘\"\vg numbg~ =C7-C2
Complete this sentence: O
The final number in this puzzle will always be
n
. N+l
Explain how you know.
P y Sn+3n
ben +16
un
n
O

Secondary National Strategy | Assessing pupils’
progress in mathematics at Key Stage 3

Here are the instructions for a puzzle. Fill in the missing numbers.

Think of a number: 60 14 -4 Start number
o Add 14 74 1 Q@ 10 %-HL}—
e Halve your answer 3+ /L\» [Ny )}_‘_?,
¢ Subtract 28 9) - L\- 232 i
« Multiply youranswerby 4 | 36 |=5( |-G2. %_“/Ll
« Add 84 26| 19 | -¢ Zx,{ g 4
* Halve your answer 6 0|l L\’ -\ | Final nu)ncwber

Complete this sentence:
The final number in this puzzle will always be +Le Sl'a”l iy hum W

Now complete the instructions for this different puzzle.
The first two rows are done for you.

Think of a number: 57 This is cell C2 X
* Add 4 I =C2+4 i
- MolkiPly F 4 -c3°8 8x 431
g
. ) -
Divide by & =04/2 Wt
* Sobfracdlé 37 - C5-16 -
* Divide Y \é? ~C6/4 X
o Subbrack thae rumber gote=Hedl O =c7-c2 O
Complete this sentence: /\
The final number in this puzzle will always be o =
Explain how you know. é’tx_*'_,f“%&
4Lt 16 -
4
hE
(@]
© Crown copyright 2007

00007-2007CDO-EN



Year 8

Algebra

LESSON 2: What’s the trick?

Secondary National Strategy | Assessing pupils’ 9 © Crown copyright 2007
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The n version sheet 1
Level 3

Use algebra to show how this puzzle works.

The n version

Think of a number:

nS

¢ Double it \O
e Add 12 170
e Halve your answer \ |
e Subtract the start number 6

What will the final number of the puzzle always be?

b

Here is a different puzzle. The algebra shows how the puzzle works.

Complete the instructions.

The n version

Think of a number: n S
* ADD 9 n+o
+« TIMES 2. NDD \6 2n+18 N1
« TIMES BNL 2n 52

1T L
¢ AF:JMé'WE%C% +10

JOOR ORGINAL

n 5

The algebra shows that the final number of this puzzle will always be n.

Use words to explain what that means.

Start number

Final number

Start number

Final number

Secondary National Strategy | Assessing pupils’
progress in mathematics at Key Stage 3

10

Use algebra to show how this puzzle works.

The n version

Think of a number:

ny

e Double it

N2y \o

e Add 12

®N o\ g

e Halve your answer

N T 6

e Subtract the start number

W 6

Start number

Final number

What will the final number of the puzzle always be? \ "‘\‘ H-L/o omber You

Here is a different puzzle. The algebra shows how the puzzle works.

Complete the instructions.

The n version

Think of a number: b n Start number
e \S n+9
* 30 2n +18
o \ N 2n
. é n Final number
The algebra shows that the final number of this puzzle will always be n.
Use words to explain what that means.
© Crown copyright 2007
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The n version sheet 1
Level 4

Use algebra to show how this puzzle works.

The n version

Think of a number: n
* Double it (\* V3
e Add 12 n Y\

e Halve your answer

n/2

e Subtract the start number

n—n

What will the final number of the puzzle always be?

Here is a different puzzle. The algebra shows how the puzzle works.

Complete the instructions.

The n version

* ’D'wlc)\.o/ \o%\ 9]

Think of a number: n
° Qd\&\ q n+9
. \’\\AB:'AP \ou 2. 2n+18
° g u)O—\t-"' \(% 2n
n

The algebra shows that the final number of this puzzle will always be n.

Use words to explain what that means.

Start number

Final number

Start number

Final number

Secondary National Strategy | Assessing pupils’
progress in mathematics at Key Stage 3

11

Use algebra to show how this puzzle works.

The n version

Think of a number: n
e Double it N R
o Add 12 AN+
o Halve your answer n+6

e Subtract the start number

e

What will the final number of the puzzle always be?

Here is a different puzzle. The algebra shows how the puzzle works.

Complete the instructions.

The n version

* Halue ¥

Think of a number: n
« add (\'\ﬂ e n+9
* Doukle ¥ 2n+18
* Qubtroet 13 an
n

The algebra shows that the final number of this puzzle will always be n.

Use words to explain what that means.

Start number

Final number

Start number

Final number

© Crown copyright 2007
00007-2007CDO-EN



The n version sheet 1
Level 4

Use algebra to show how this puzzle works.

The n version

Think of a number:

n

e Double it

Zn

* Add 12

Zn +172

e Halve your answer

2n+\2 "2.

e Subtract the start number

A

Start number

Final number

What will the final number of the puzzle always be?H"e Same as the
Séqfé numbe,n

Here is a different puzzle. The algebra shows how the puzzle works.

Complete the instructions.

The n version

Think of a number: n
s Add 9 n+9
° DOu\O\e Yyour ansyyer 2n +18
« Subbrack |8 2n
e Halve JOUr aN'S(ne,- n

The algebra shows that the final number of this puzzle will always be n.

Use words to explain what that means.

Start number

Final number

Secondary National Strategy | Assessing pupils’
progress in mathematics at Key Stage 3

The n version sheet 1
Level 5

12

Use algebra to show how this puzzle works.

The n version

Think of a number: n
* Double it 25
e Add 12 2n+ 12
e Halve your answer N+ 6

e Subtract the start number

6

What will the final number of the puzzle always be?

o

Here is a different puzzle. The algebra shows how the puzzle works.

Complete the instructions.

The n version

Start number

Final number

Think of a number: n Start number
° AOU c, n+9
* Doublp your OnSwer 2n+18
3 Ub'\’l‘qck 12 2n
s
. Su[ bmkcj ﬁfﬂ o 27 G n Final number
The algebra shows that the final number of this puzzle will always be n.
Use words to explain what that means.
© Crown copyright 2007
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The n version sheet 1
Level 5

Use algebra to show how this puzzle works.

The n version
Think of a number: n Start number
* Double it 20
* Add 12 1Lt
e Halve your answer n +6
e Subtract the start number 6 Final number

What will the final number of the puzzle always be? 6

Here is a different puzzle. The algebra shows how the puzzle works.
Complete the instructions.

The n version
Think of a number: n Start number
e Ad Q9 n+9
* Doude  gour ansuer 2n+18
* sustradk 18 2n
e Halve QU answer n Final number

The algebra shows that the final number of this puzzle will always be n.
Use words to explain what that means.s}ari-/u_,,hw

Secondary National Strategy | Assessing pupils’ 13
progress in mathematics at Key Stage 3
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The n version sheet 2
Level 4

Use algebra to show how this puzzle works.

The n version

Think of a number:

n

* Add6

NG

e Double your answer

NYEX2

* Add 4

X224y

e Halve your answer

Ntéex2{uf2

e Subtract the start number

N6 X2 +4/2-n

What will the final number of the puzzle always be?

Here is a different puzzle. The algebra shows how the puzzle works.

Complete the instructions.

The n version

Think of a number: n
* dimde by g 5
« add 1 g+
. ML{Q%@W anSodex— 2n + 10
. T/”Qm# ]O 2n

The algebra shows that the final number of this puzzle will always be 2n.

Use words to explain what that means.

Start number

Final number

Start number

Final number

Secondary National Strategy | Assessing pupils’
progress in mathematics at Key Stage 3

14

Use algebra to show how this puzzle works.

The n version

Think of a number:

b

|3

* Add6

/2

e Double your answer

1,

n+6 |l
2nt 6 |29

e Add 4

B

2nt110[21

e Halve your answer

|

In -I—lo{]é

e Subtract the start number

)

What will the final number of the puzzle always be?

1o !%
3

Here is a different puzzle. The algebra shows how the puzzle works.

Complete the instructions.

The n version

Start number

Final number

Think of a number: n Start number
Y V;Vu'A-?_ L)y S g
n
* Al 1 5+1
o
« Dovble :9°XA'§%5‘° 2n +10
* Subta o 10 2n Final number
The algebra shows that the final number of this puzzle will always be 2n.
Use words to explain what that means.
© Crown copyright 2007
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The n version sheet 2
Level 5

Use algebra to show how this puzzle works.

The n version

Think of a number: n
e Add6 N 6
* Double your answer Qr\-[— é
e Add 4 n +10
e Halve your answer N 10
e Subtract the start number \O
What will the final number of the puzzle always be? 10)

Here is a different puzzle. The algebra shows how the puzzle works.

Complete the instructions.

The n version

Think of a number: n
. Divide by S g
« Add \ 241
* fimeo by 10 2n+10
* subirAc- | O 2n

The algebra shows that the final number of this puzzle will always be 2n.

Use words to explain what that means.

Start number

Final number

Start number

Final number

Secondary National Strategy | Assessing pupils’
progress in mathematics at Key Stage 3

15

Use algebra to show how this puzzle works.

The n version

Think of a number:

n

* Add6

6

e Double your answer

n—+2

e Add 4

m +)G

e Halve your answer

N+<g

e Subtract the start number

)

What will the final number of the puzzle always be?

&)

Here is a different puzzle. The algebra shows how the puzzle works.

Complete the instructions.

The n version

Start number

Final number

Think of a number: n Start number
00 n
* Divide by 5 5
. qo{d | g +1
* Limes by 2 add 10 2n +10
*munus 10 2n Final number
The algebra shows that the final number of this puzzle will always be 2n.
Use words to explain what that means.
© Crown copyright 2007
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The n version sheet 2
Level 5

Use algebra to show how this puzzle works.

The n version

Think of a number: n
* Add6 n.+6
e Double your answer N t+ 12
. Add4 2n 1l
e Halve your answer

n+ 3

e Subtract the start number

S

What will the final number of the puzzle always be?

3

Here is a different puzzle. The algebra shows how the puzzle works.

Complete the instructions.

The n version

Started wikh.

Think of a number: n
« Dide by 5 g
e Nad 1 g+1
. /mup\j by 10 2n +10
Sub‘smct the number 300
° 2n

The algebra shows that the final number of this puzzle will always be 2n.

Use words to explain what that means.

The n version sheet 2
Level 6

Start number

Final number

Start number

Final number

Secondary National Strategy | Assessing pupils’
progress in mathematics at Key Stage 3

16

Use algebra to show how this puzzle works.

The n version

Think of a number: n
* Add6 "t 6
* Double your answer 2n+ 12,
.+ Add4 2t 16
* Halve your answer n+%

e Subtract the start number

8

What will the final number of the puzzle always be?

3

Here is a different puzzle. The algebra shows how the puzzle works.

Complete the instructions.

The n version

Think of a number: n
* Divide by S n
« Add | 241
* Mutpuy by 10 2n +10
* Dubbract 10 2n

The algebra shows that the final number of this puzzle will always be 2n.

Use words to explain what that means.

Start number

Final number

Start number

Final number

wbh
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