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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 number
o Add 14 74 28 1o
* Halve your answer 3% | )4 5
¢ Subtract 28 9 |-24 914
e Multiply your answer by 4 36 | -F | Y-S
* Add 84 120 | 8 WY
e Halve your answer LO l4 |_4 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

e Add 4 =C2+4

. =C3*8

. =C4/2

. =C5-16

. =C6/4

o =C7-C2
Complete this sentence:
The final number in this puzzle will always be
Explain how you know.
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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 % |28 | mylc
* Halve your answer 37 \L}— @ h)
e Subtract 28 q ~/4 |~ 43
e Multiply your answerby 4 | 36 |~S¢ —Q

* Add 84

|20

A8

-3

e Halve your answer

60

4

—“‘}- 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

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

-4 Start number

Think of a number: 60 14
* Add 14 74 1293
¢ Halve your answer 3_, ' H.,

e Subtract 28 m@q

-

e Multiply your answer by 4 BG

e Add 84 1.0

e 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.

Explain how you know.

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

Think of a number: This is cell C2

e Add 4 =C2+4

- X3 =C3"8

. %g/ =C4/2

- — |G -C5-16

. '1)/' S 0 =C6/4

* — ongrPal number. =C7-C2
Complete this sentence:
The final number in this puzzle will always be
Explain how you know.
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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 | Start numberC_
. Add 14 74 | 28110 4 AN
2
¢ Halve your answer 3 ? | H— [ Jéfl‘;
* Subtract 28 q "Ik —2-3 64 - ZD
. Mo - |- BC-2) DB
Multiply your answer by 4 | 3 6 36 011 20 L‘lo-SDHIQ
« Add 84 \bo | 28 | <&
* Halve your answer D | Lf‘ ~3 | Final number
oY/
Complete this sentence: 2 ;/- 2, g 6
The final number in this puzzle will always be -Z 3/ z
S -z38 ol
=2 mrel
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
. - Z3
Add 4 =C2+4 23
« Mulkigly by g -C3+8 23
. ouv'\ OM, by 2 =C4/2 Tf{
o MwsS |6 -C5-16
* Mividke oy 4 =C6/4
o LS <) =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 Start number
e Add 14 74
* Halve your answer 3+
e Subtract 28 O\
* Multiply your answerby 4 | 3§
e Add 84 12.0
¢ Halve your answer 6 (0] Final number
%?21 f?r:zﬁg::wsbzerr:;etﬁs ]ouzzle will always be e Rang ao yowr” Aok pumber.

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 £ 5
. MWQ"X Www\,?g =C3*8 48 4O
* Dinidt your amowte buy L =C4/2 *4- 20
o Aubladc 16 =C5-16 3 ¢
* Duade wowr anouwrby & =C6/4 2
o Auktrat war stad number =C7-C2 o O
Complete this sentence:
The final number in this puzzle will always be ©)
Explain how you know.
T pud ot and H"‘“'é’ Aorked w00 0 -
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Puzzling it out
Level 4

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

-4 Start number

Think of a number: 60 14
* Add 14 74 | 24| \O
* Halve your answer 3\;1' | /~|- 5
¢ Subtract 28 q -4 =-2’3

e Multiply your answer by 4 '56

-96

-92

* Add 84

120

28

-8

* Halve your answer 66

| 4

'H/ Final number

Complete this sentence:

The final number in this puzzle will always be

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 NE |lo
¢ Halve your answer 3 7 ]Ll- 5
* Subtract 28 O\ ~|4-1-22
o Multiply your answer by 4 g ¢ -5 —83
* Add 84 \20 248 4%
* Halve your answer 60 | b —[_|, Final number

Complete this sentence:

Now complete the instructions for this different puzzle.

The first two rows are done for you.

Think of a number:

This is cell C2

The final number in this puzzle will always be

.Q\a/ ,\Um\ol/‘ t)ou

Sy

wWith

Now complete the instructions for this different puzzle.

The first two rows are done for you.

* Add 4 =C2+4
. X233 =C3*8
o T2 =C4/2
. —I6 =C5-16
« Tl =C6/4
<M~ lohak o Startd whtn -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
. XiZes M\Nr'\q\u\ \ou\ % =C3"8
chhlve + TV =C4/2
* Sobttnd 16 =C5-16
* Divide bu\ (Jp =C6/4
¢ Sobtack | _c7-c2
Complete this sentence:
The final number in this puzzle will always be
Explain how you know.
© Crown copyright 2009
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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-

¢ Multiply your answer by 4 36 ’56

* Add 84 |20 |28

-3

* Halve your answer 60 \ 4‘

Complete this sentence:

Start number

Final number

The final number in this puzzle will always be _the S3me 35 the |sf--

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

Think of a number: 60 14 -4 Start number
e Add 14 74 128 WO
* Halve your answer 37 |\ S S
e Subtract 28 49 -4 -23
* Multiply your answer by 4 €&%2(, | -5 |- ﬂ’l
* Add 84 12240 21 | -]

e Halve your answer

Gk

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 Joor gt

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"84, .,
e =3 =C4/2 4
e— O =C5-16,,,
e — 4 =C6/4 |
. —te hmﬁrhgou started =C7-0C2,

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 Wl ply oy 3 -C3+8

e Divide oy 2 =C4/2

* S0bvrad-\\o =C5-16

* Dinde by Y- =C6/4

o Sobhag yoor Lirsk nvmeers =C7-C2
'?r??fﬁ::itﬁbi??;etﬁ: 'puzzle will always be 20
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
o Add 14 74 |28 | \O
* Halve your answer 37 l 4" 5
e Subtract 28 Qa "\ 4— -23
e Multiply your answerby 4 | 36 546 | -4
o Add 84 V20 %228 | -’
e 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 by =C3"8
* Juvided by dwo =C4/2
* Sudmadk \§ =C5-16
o divde Yya- -C6/4
« Sublrack %W&m&\%‘% -Cc7-C2

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

Explain how you know.

| Koow this by checking and fyine digredt qumkers

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 5
¢ Subtract 28 9 - 4 | 23
 Multiply your answer by 4 Do | -SE€ -gm9
* Add 84 10 | 28 | -8
e Halve your answer 60 [4 | =4 | Final number

Complete this sentence:

o\
The final number in this puzzle will always be Tha 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
. MuHiP\g Yyow answer b& o) =C3*8
* Divide your answerby 2. =C4/2
. Subtqud’ [6 -C5-16
e Diyvide Youwr ApSw~s b34— =C6/4
° l’ = -
2Wbmigh Hhangmber you 07 -0
Complete this sentence:
The final number in this puzzle will always be _‘EO’ n'umw \J U quﬁed
n
Explain how you know.  n+4 wiH~ T 4
INn+r32
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 [ -942
« Add 84 20 | 28 | -8
« Halve your answer 60 | V4 | =l | Final number

Complete this sentence:

The final number in this puzzle will always be "'ké Seme Qs

H\e, S\rar'}’

Now complete the instructions for this different puzzle.

The first two rows are done for you.

{)umbel’

Think of a number: This is cell C2
* Add 4 =C2+4
ebimes G =C3+*8
¢ halgit =C4/2
e ¥ subhot 16 =C5-16
e L by 4 =C6/4
e Sublrad the s’rw*'\v:cj numbe~ -C7-C2

Complete this sentence: O

The final number in this puzzle will always be
Ny
En+3L
ben +16
un
n

O

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

Explain how you know.

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

Think of a number: 60 | 14 | -4
» Add 14 74 1 Q@ 10
« Halve your answer 37| || B
e Subtract 28 9) - L\- 232
* Muttiply youranswerby 4 | 36 | =54 |-G2
« Add 84 26| 19 | -8
« Halve your answer 6 ol | -w

Start number

X
Xt

X+
X9
-84

X

Complete this sentence:

Final number
X

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 XX
* Add 4 I =C2+4 x+ i
- molkiPly F %] =38 8x 31
—
Divide by 2 f§  -cer Wl
* Subfracdlé 3 - C5-16 -
* Divide Y \é? ~C6/4 X
o Subbrack tha number gote=rHeAl O =c7-c2 O

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

/‘

Explain how you know.

5
&t
4Lt16 -
4

X

o
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Year 8

Algebra

LESSON 2: What’s the trick?

Secondary National Strategy | Assessing pupils’ 9 © Crown copyright 2009
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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
* Add 12 170
* Halve your answer \ |
® 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+9
+«TIMES 2. NDD \6 2n+18 N1
« TIMES BNL 2n 52

1T L
¢ AI:JMé'WE%L% +10

JOOR ORIGINAL

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+ VN g

* Halve your answer

N T 6\

e Subtract the start number

Wy 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

5

Think of a number: |\, n
e \S n+9
* 30 2n+18
o \ N 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

© Crown copyright 2009
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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
e Double it (\* 2
e Add 12 n Y\

* 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
O CLd\.&\ q n+9
. \/\\AHA_P \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 nx&
. Add 12 AnHa

* 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

Start number

Final number

Start number

Think of a number: n

« add nine n+9
* Douole ¥ 2n +18
* Subtrack 13 2n
* Halue ¥ 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 2009
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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

e Double it

Zn

e Add 12

Zn +172

* 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
e Double it Zn
* Add 12 2n+12
* 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
° AJJ c, n+9
* Doubly your OnSwer 2n +18
3 Ub'\’l‘qck 12 2n
s
. Su[ bmkcj ﬁfn e ber tpu 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 2009
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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
* Halve your answer n +6
® 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 9 n+9
* Doude  gouransuer 2n +18
* sutad 18 2n
* Halve gpur  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

e Add6

4G

* Double your answer

NYEX2

e Add 4

X 24y

e Halve your answer

Nté6X2fuf2

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 1
. cAOuMQW aNSuler 2n + 10
. TAJQW# ]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

n |3

* Add6

12

* Double your answer

1,

n+ 6 |l
2nt 6 |29

e Add 4

B

2nt10[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
% V;Vu'A-e_ L)B S g
n
* A L 5+
o
« Dovble :9°Xﬁ’?‘)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 2009
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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 +0
e Halve your answer - 10
* 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 bglo 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

M6

* 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?

2

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
0 g n
* Divide by 5 5
. qo{d | g +1
* Kmes 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 2009
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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
* 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 wirh.

Think of a number: n
S Qvidc \°j 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 |6
* Halve your answer n+%

e Subtract the start number

8

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
* Divide by S n
« Add | 241
* Mutpuy by 10 2n +10
* Dubkract 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

wkh
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