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�                �

!
Squaring	Numbers	

Videos	226	and	227	on	Corbettmaths

�

�

Question	1:	 Write	each	of	the	following	as	multiplications	
	 	 e.g.	5²	=	5	x	5	

(a)		3²		 (b)		1²		 (c)		6²	 	 (d)		9²		 (e)		10²	 (f)		4²	 	 (g)		12²	

Question	2:	 Write	each	of	the	following	using	the	“squared”	symbol	
	 	 e.g.	8	x	8	=	8²	

(a)		2	x	2	 (b)		5	x	5	 (c)		11	x	11	 (d)		35	x	35	 (e)		20	x	20	 (f)		13	x	13	 (g)		7	x	7	

Question	3:	 Work	out	each	of	the	following	

(a)		5²		 (b)		3²		 (c)		8²	 	 (d)		9²		 (e)		2²		 (f)		10²	 (g)		7²	

(h)		1²		 (i)		4²	 	 (j)		6²	 	 (k)		11²	 (l)		20²	 (m)	12²	 (n)		50²	

Question	4:	 Write	down	the	Rirst	10	square	numbers	

Question	5:	 Work	out	each	of	the	following.	
	 	 You	may	not	use	a	calculator	

(a)		14²	 (b)	18²	 (c)		21²	 (d)		27²	 (e)		35²	 (f)		19²	 (g)		28²	

(h)		43²	 (i)		56²	 (j)		81²	 (k)		92²	 (l)		99²	 (m)	120²	 (n)		163²	

Question	6:	 Work	out	each	of	the	following.	
	 	 You	may	use	a	calculator	

(a)			73²	 (b)		59²	 (c)		208²	 (d)		199²	 (e)		6.5²	 (f)		8.2²	 (g)		7.8²	

(h)		0.7²	 (i)		27.6²	 (j)		0.45²	 (k)		19.11²	 (l)		800²	 (m)		1000²	 (n)		1111²	

Examples

Workout

© CORBETTMATHS 2018

Click	here
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�                �

!
Squaring	Numbers	

Videos	226	and	227	on	Corbettmaths

�

Question	1:	 Write	down	the	square	numbers	from	the	list	below	

	 	 	 91	 101	 10	 2	 4	 81	 200	 16	 90	 121	

Question	2:	 100	can	be	written	as	the	sum	of	two	different	square	numbers.	
	 	 Which	two	square	numbers?	

Question	3:	 85	can	be	written	as	the	sum	of	two	square	numbers	in	two	different	ways.	
	 	 Show	how	this	can	be	done.	

Question	4:	 Tom	says	“if	you	square	a	number	the	answer	is	always	bigger.”	
	 	 Show	Tom	is	incorrect	using	two	different	examples.	

Question	5:	 James	is	adding	up	consecutive	triangular	numbers	
	 	 (a)		Write	down	the	Rirst	10	triangular	numbers	(you	may	research	this)	
	 	 (b)		Add	together	the	Rirst	and	second	triangular	numbers.	
	 	 (c)		Add	together	the	second	and	third	triangular	numbers.	
	 	 (d)		Add	together	the	third	and	fourth	triangular	numbers.	
	 	 (e)		What	do	you	notice	about	your	answers?	
	 	 (f)		Will	this	always	happen?	Can	you	explain	why?	

Question	6:	 Rebecca	says	“when	you	add	three	consecutive	square	numbers,	the	answer	is		
	 	 always	odd.”	
	 	 Is	Rebecca	right?	Explain	your	answer.	
	
Question	7:	 Duncan	has	answered	the	questions	below.	
	 	 Can	you	spot	any	mistakes?	

	

Apply

© CORBETTMATHS 2018

Click	here
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square numbers
put the digits 1 to 9 in the spaces so that the 
numbers, reading across, are all squares

can you prove there is only one solution?

1 2 3

4 5 6

7 8 9
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!
Square	Root	

Video	228	on	www.corbettmaths.com

�

�

Question	1:	 Work	out	each	of	the	following	

(a)			√9	 (b)	√25				 (c)		√100	 (d)		√4					 (e)		√36	 (f)			√64	

(g)			√16	 (h)		√81				 (i)		√144	 (j)		√121					 (k)		√1		 (l)			√0	

Question	2:	 Below	is	a	list	of	numbers.	

	 0	 1	 4	 7	 8	 9	 11	 15	 20	 25	 29	

	 	 From	the	list	write	down:	

(a) 	The	square	root	of	81	
(b) 	The	square	root	of	225	
(c) 	The	square	root	of	400	
(d)				The	square	root	of	1	

Question	3:	 Work	out	each	of	the	following	
	 	 You	may	use	a	calculator	

(a)		√324	 (b)		√1444	 (c)		√841	 (d)			√4225	 (e)		√21316	 (f)		√652864	

(g)		√29.16	 (h)		√53.29	 (i)		√0.16	 (j)			√216.09	 (k)		√123.21	 (l)		√13.1044	

Question	4:	 Between	which	two	consecutive	integers	do	each	of	the	following	lie	between?	
	 	 e.g.				√53	lies	between	7	and	8	

(a)		√20	 (b)		√97	 (c)		√6		 (d)		√41	 (e)		√130	 (f)		√250	

Question	5:	 Estimate	each	of	the	following.	
	 	 Give	each	estimate	to	1	decimal	place.	

(a)		√56	 (b)		√10	 (c)		√95	 (d)		√63	 (e)		√150	 (f)		√86	

Question	6:	 Using	your	calculator,	work	out	the	answers	to	Question	5.	

Examples

Workout

© CORBETTMATHS 2018

Click	here
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!
Square	Root	

Video	228	on	www.corbettmaths.com

� 	

Question	1:	 Harriet	thinks	of	a	number.	
	 	 She	squares	it	and	then	adds	11.	
	 	 Harriet’s	answer	is	36.	
	 	 What	was	her	original	number?	

Question	2:	 A	square	has	an	area	of	225cm².	
	 	 Work	out	the	perimeter	of	the	square.	

Question	3:	 Place	each	of	the	digits	in	the	correct	position	to	make	the	correct	calculation.	

	
Question	4:	 Can	you	spot	any	mistakes?	

Question	5:	 x	is	a	positive	integer.	
	 	 Find	the	value	of	x.	

Question	6:	 In	1980	a	man’s	age	was	the	square	root	of	the	number	of	the	year	
	 	 of	his	birth.	
	 	 	
	 	 (a)	When	was	he	born?	
	 	 (b)	Did	he	have	to	join	the	forces	in	the	First	World	War	or	the	
	 	 							Second	World	War?	

�

Apply

Answers

© CORBETTMATHS 2018 Click	here
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!
Cubing	a	Number	

Videos	212	and	213	on	www.corbettmaths.com

�

�

Question	1:	 Write	each	of	the	following	as	multiplications	
	 	 e.g.	4³	=	4	×	4	×	4	

(a)		5³		 (b)		2³		 (c)		9³	 	 (d)		10³	 (e)		7³		 (f)		0.2³	 (g)		15³	

Question	2:	 Write	each	of	the	following	using	the	“cubed”	symbol	
	 	 e.g.	8	×	8	×	8	=	8³	

(a)		4	×	4	×	4	 	 (b)		1	×	1	×	1	 	 (c)		6	×	6	×	6	 	 (d)		11	×	11	×	11	 	

(e)		0.5	×	0.5	×	0.5		 (f)		27	×	27	×	27	 (g)		500	×	500	×	500	

Question	3:	 Work	out	each	of	the	following	
	 	 You	may	not	use	a	calculator	

(a)		2³		 (b)		1³		 (c)		5³	 	 (d)		6³		 (e)		9³		 (f)		10³	 (g)		20³	

(h)		4³		 (i)		8³	 	 (j)		3³	 	 (k)		50³	 (l)		15³	 (m)	12³	 (n)		21³	

Question	4:	 Write	down	the	Qirst	10	cube	numbers	

Question	5:	 Work	out	each	of	the	following.	
	 	 You	may	use	a	calculator	

(a)			53³	 (b)		39³	 (c)		108³	 (d)		99³	 (e)		3.5³	 (f)		7.2³	 (g)		6.8³	

(h)		0.7³	 (i)		12.6³	 (j)		0.45³	 (k)		8.11³	 (l)		600³	 (m)		1000³	 (n)		1111³	

Examples

Workout

© CORBETTMATHS 2016

Click	here
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�                �

!
Cubing	a	Number	

Videos	212	and	213	on	www.corbettmaths.com

� 	

Question	1:	 James	says	the	sum	of	the	Qirst	two	cube	numbers	is	a	square	number.	
	 	 	
	 	 (a)		Is	he	correct?	
	 	 (b)		What	about	the	Qirst	three	cube	numbers?	
	 	 (c)		What	about	the	Qirst	four	cube	numbers?	

	
Question	2:	 Tom	says	“if	you	cube	a	number	the	answer	is	always	bigger.”	
	 	 Show	Tom	is	incorrect	using	two	different	examples.	

Question	3:	 Work	out	the	following	

(a)	 (−2)³	 	 (b)	 (−1)³	 	 (c)	 (−10)³		 (d)	 (−5)³	

Question	4:	 Rebecca	says	“when	you	add	three	consecutive	cube	numbers,	the	answer	is		
	 	 always	odd.”	
	 	 Is	Rebecca	right?	Explain	your	answer.	

Question	5:	 Work	out	the	volume	of	this	cube.	

Question	6:	 Find	three	numbers	that	are	square	numbers	and	cube	numbers	
	

�

Apply

Answers

© CORBETTMATHS 2016

Click	here
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1

2

Can you complete this cross-number?

Across

1. A cube
2. A cube

Down

1. One less than a cube

The only two-digit cubes are 33 = 27 and 43 = 64

1 Down is one less than a cube so must be 26

Hence 2 Across must be 64

1

2
4

2 7

6

1

2

4

2 7

6So either Or
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!
Cube	Root	

Video	214	on	www.corbettmaths.com

�

�

Question	1:	 Work	out	each	of	the	following	

(a)			∛8	 (b)	∛1				 (c)		∛0		 (d)		∛125					 (e)		∛1000	 (f)			∛27	

(g)			∛512	 (h)		∛64				 (i)		∛343	 (j)		∛729					 (k)		∛216	 (l)			∛8000	

Question	2:	 Below	is	a	list	of	numbers.	

	 0	 1	 4	 7	 8	 9	 11	 15	 20	 27	 30	

	 	 From	the	list	write	down:	

(a) 	The	cube	root	of	64	
(b) 	The	cube	root	of	1	
(c) 	The	cube	root	of	27000	
(d)				The	cube	root	of	512	

Question	3:	 Work	out	each	of	the	following	
	 	 You	may	use	a	calculator	

(a)		∛1331	 (b)		∛13824	 (c)		∛1728	 (d)			∛3375	 (e)		∛2744	 (f)		∛125000	

(g)		∛0.125	 (h)		∛42.875	 (i)		∛0.064	 (j)			∛1.728	 (k)		∛17.576	 (l)		∛1.953125	

Question	4:	 Between	which	two	consecutive	integers	do	each	of	the	following	lie	between?	
	 	 e.g.				∛200	lies	between	5	and	6	

(a)		∛50	 (b)		∛20	 (c)		∛400	 (d)		∛5		 (e)		∛950	 (f)		∛777	

Question	5:	 Estimate	each	of	the	following.	
	 	 Give	each	estimate	to	1	decimal	place.	

(a)		∛45	 (b)		∛130	 (c)		∛500	 (d)		∛3		 (e)		∛90	 (f)		∛140	

Question	6:	 Using	your	calculator,	work	out	the	answers	to	Question	5.	

Examples

Workout

© CORBETTMATHS 2018

Click	here
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�                �

!
Cube	Root	

Video	214	on	www.corbettmaths.com

	

� 	

Question	1:	 James	says	the	cube	root	of	64	is	8.	
	 	 Explain	his	mistake.	
	

Question	2:	 Megan	says	the	cube	root	of	27	is	9.	
	 	 Explain	her	mistake.	

Question	3:	 The	cube	root	of	1	is	1.	
	 	 Find	another	number	so	that	when	it	is	cube	rooted,	it	gives	the	same	value.	

Question	4:	 Harry	has	thought	of	a	number.	
	 	 He	works	out	the	cube	root	of	the	number.	
	 	 Harry	says	his	answer	is	larger	than	his	starting	number.	
	 	 Archie	says	he	must	be	wrong.	

	 	 Show	that	Harry	could	be	correct.	

Question	5:	 Work	out	the	following	cube	roots	

(a)	 	 	 (b)	 	 	 (c)	 	 	 (d)	

Question	6:	 Shown	is	a	cube	with	a	volume	of	8000cm³	
	 	 Find	x	

	
	

�

Apply

Answers

© CORBETTMATHS 2018 Click	here
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�                �

!
Indices	

Video	172	on	Corbettmaths

�

�

Question	1:	 Write	out	in	full.			
	 	 e.g.	7⁴	=	7	x	7	x	7	x	7	

(a)		9²		 (b)		10³	 (c)		2⁵	 	 (d)		3⁸		 (e)			5³		 (f)			4⁶		 (g)		1³	

(h)		6⁷		 (i)		12³	 (j)		50²	 (k)		1⁹		 (l)			8⁴		 (m)		9³	 (o)		0.5³	

Question	2:		 Using	a	calculator,	work	out	the	answers	to	Question	1.	
	 	 Use	the	power	button.	

Question	3:	 Write	the	following	in	index	notation.	
	 	 e.g.	5	x	5	x	5	=	5³	

(a) 	4	x	4	x	4	 	 	 (b)		7	x	7	x	7	x	7	x	7	x	7	x	7	x	7	 (c)		2	x	2	x	2	x	2	x	2	x	2	

(d) 	8	x	8	x	8	x	8	 	 (e)		10	x	10	x	10	x	10	x	10	 	 (f)		3	x	3	x	3	x	3	x	3	x	3	x	3	x	3		

(g) 	0.9	x	0.9	x	0.9	 	 (h)		5	x	5	x	5	x	5	x	5	x	5	x	5	x	5	x	5		 (i)		120	x	120	x	120	x	120	

(j) 	2	x	2	x	2	x	2	x	2	x	2	x	2	x	2	x	2	x	2	x	2	x	2	x	2	x	2	x	2	x	2	x	2	x	2	

Question	4:	 Using	a	calculator,	work	out	the	answers	to	Question	3.	
	 	 Use	the	power	button.	

Question	5:	 Without	using	a	calculator,	Vind	the	values	of	the	following	

(a)		10²	 (b)		3³		 (c)		2⁶	 	 (d)		5³		 (e)			10³	 (f)			4³		 (g)		1⁵	

(h)		2⁷		 (i)		1⁸	 	 (j)		10⁵	 (k)		14²	 (l)			5⁴		 (m)		10⁶	 (n)		9³	

Question	6:	 Find	the	values	of	

(a) 	2²		 (b)		2³		 (c)		2⁴	 	 (d)		2⁵		 (e)			2⁶		 (f)			2⁷		 (g)		2⁸	

Question	7:	 Find	the	values	of	

(a) 	10²	 (b)		10³	 (c)		10⁴	 (d)		10⁵	 (e)			10⁶	 (f)			10⁷	 (g)		10⁸	

Examples

Workout

© CORBETTMATHS 2018
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!
Negative	Numbers:	Multiplication	and	Division	

Videos	206	and	207	on	Corbettmaths

�

�

Question	1:	 Answer	each	of	the	following	multiplications	

(a)			2	×	−3	 	 (b)		−4	×	3	 	 	 (c)		−5	×	5	 	 	 (d)			−7	×	−2	 	

(e)			−6	×	−3	 	 (f)			8	×	−4	 	 	 (g)		−9	×	3	 	 	 (h)			−5	×	−8	 	

(i)				−9	×	7	 	 (j)			10	×	−8	 	 	 (k)		7	×	−4	 	 	 (l)				6	×	8	 	

(m)		−11	×	3	 	 (n)		4	×	−15	 	 	 (o)		−12	×	−12	 	 (p)			−5	×	7	 	

(q)			9	×	−8	 	 (r)		−7	×	−8	 	 	 (s)			12	×	−6	 	 	 (t)			4	×	−13	 	

(u)			−11	×	10		 (v)		−20	×	−6	 	 	 (w)		14	×	7	 	 	 (x)		−18	×	−13	 	
(y)			25	×	−7	 	 (z)		−16	×	21	

Question	2:	 Answer	each	of	the	following	multiplications	

(a)			2	×	3	×	−2	 (b)		−3	×	2	×	5	 	 (c)		−5	×	−6	×	2	 	 (d)			10	×	−3	×	−4	

(e)			−9	×	2	×	−2	 (f)		−4	×	−3	×	−5	 	 (g)		−8	×	−8	×	−2	 	 (h)			5	×	−4	×	−7	

Question	3:	 Work	out	each	of	the	following	

(a)			(−3)²	 	 (b)		(−6)²	 	 	 (c)		(−2)²	 	 	 (d)			(−1)²	

(e)			(−10)²	 	 (f)			(−8)²	 	 	 (g)		(−12)²	 	 	 (h)			(−20)²	

Question	4:	 Work	out	each	of	the	following	

(a)			(−2)³	 	 (b)		(−3)³	 	 	 (c)		(−1)³	 	 	 (d)			(−5)³	

(e)			(−1)⁴	 	 (f)			(−10)⁴	 	 	 (g)		(−2)⁴	 	 	 (h)			(−3)⁴	

Question	5:	 Answer	each	of	the	following	divisions	

(a)			−10	÷	2	 	 (b)		−12	÷	3	 	 	 (c)		−24	÷	4	 	 	 (d)			−42÷	6	 	

Examples

Workout

© CORBETTMATHS 2018

Click	here
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1. Write down:

a) The powers of 2, from 21 to 210 _________________________________

b) The powers of 10, from 101 to 106 ___________________________________

2. Fill the blanks:

33333 =´´´a)

5555 =´´b)

c)

101010 =´d)

777777 =´´´´

3. Evaluate:

=43a)

= 1255b)

=49
2

c)

=34

d)

= 1282e)

f)

=36

g) = 2433

h)

e) wwwwwww =´´´´´

( )323
2

3
2

3
2 =´´f)

=510

4. Fill the blanks:

Powers Section A: DO NOT use a calculator to answer these questions

c)b)

Section B: Use a calculator to answer these questions

=2111a) =+1313 =+ 2048
1. Evaluate:

2. Which is bigger, 67 or 76?

c)b)=122a) =48 d)=264 =316

3. Evaluate:

4. Evaluate 30, 80, 250 and a few more numbers to the power of 0. What do you find?

5. Evaluate 2-1, 5-1, 12-1 and a few more numbers to the power of -1. What do you find?
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�                �

! Indices	
Video	172	on	Corbettmaths

�

Question	1:	 Can	you	spot	any	mistakes?	

� 	

Question	2:		 Fill	in	the	boxes	with	possible	integers.	

� 	 	 � 	

Question	3:		 Fill	in	the	boxes	with	possible	integers.	

� 	 	 � 	

� 	

	

� 	

Apply

Answers

© CORBETTMATHS 2018

Click	here
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215 =  32768

214 =  ............

45 =  1024

46 =  ............

310 =  59049

38 =  ............

56 =  15625

58 =  ............

1. Without a calculator, can you complete these statements?

Problem solving with powers

+ +

2. Arrange the digits 1 to 6 to make the sum:

a) as large as possible
b) as small as possible
c) have a total of 122

= 64
3. Can you find two integers to fill the blanks?
How many different answers are there?!

4. Arrange the digits 1 to 6 
to make the sum true: + =

b) Work out the following:
Sum Answer
02

10 22 +
210 222 ++
3210 2222 +++
43210 22222 ++++
543210 222222 +++++
6543210 2222222 ++++++

c) Use your answers to 1 and 2 to calculate 323110 22.....22 ++++

5a) Complete the table:

76543210 22222222 +++++++

12 22 32 42 52 62 72 82 92
2 4

02
1
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Roots Section A: DO NOT use a calculator to answer these questions.
You can use the ‘powers recap’ sheet though!

1. Evaluate:

64

3 27

4 16

a)

b)

c)

d)

e)

f)

121

5 1

3 729 Power Root

12553 =

yx =6

10000104 =
13169 =

2325 =

bacn +=

2. Complete the table

289

4 2401

g)

h)

i)

j)

4 1296

3 512

3. Fill the blanks:

211111 =
How many different 
answers can you find?

Section B: Use a calculator to answer these questions

2. Solve:

77765 =xa)

b)

c)

13676313 =x

838860823 =x

1. Evaluate:

103041

3 10941048

4 14641

a)

b)

c)

d)

e)

15129

5 6436343

f) 4 104060401

d) 9605960544 =+x

e) 939393983 =+x

3. John says “ the square root of a number is 
always smaller than the number”.
Give an example that shows John is wrong.

f) 3355443315 =+x



Fluency Practice

Page 45



Squares, Cubes and Roots

Page 47

1∙
W

or
k 

ou
t 

th
e 

va
lue

 o
f…

(yo
u 

on
ly 

ne
ed

 to
 f

ind
 th

e 
po

sit
ive

 s
qu

ar
e 

ro
ot

 w
he

re
 n

ec
es

sa
ry

)

a∙
52

b∙
11
3

c∙
10

0
d∙

33
e∙

92
f∙

3
51

2
g∙

3
34

3
h∙

82
i∙

3
13

31
j∙

12
2

4∙
Us

e 
yo

ur
 k

no
w

led
ge

 o
f 

sq
ua

re
, c

ub
es

 a
nd

 r
oo

ts
 t

o 
w

or
k 

ou
t 

th
e 

va
lue

 o
f…

(yo
u 

on
ly 

ne
ed

 to
 f

ind
 th

e 
po

sit
ive

 s
qu

ar
e 

ro
ot

 w
he

re
 n

ec
es

sa
ry

)

a∙
60

2

g∙
40

0

b∙
3

80
00

h∙
3
−3

43

c∙
(−

7)
2

i∙
0∙

82

d∙
3

13
31

00
0

j∙
25

00

e∙
0
∙4

9

k∙
(−

5)
3

f∙
0∙

52

l∙
64

00
00

5∙
Fin

d
th

e
nu

m
be

rs
a,

b,
c,

d
an

d
e

w
hic

h
ar

e
co

ns
ec

ut
ive

int
eg

er
s

su
ch

th
at

a2
+
b2

+
c2

=
d2

+
e2

6∙
Fin

d
a

an
d

b
so

th
at

2∙
W

or
k 

ou
t 

th
e 

va
lue

 o
f…

(yo
u 

on
ly 

ne
ed

 to
 f

ind
 th

e 
po

sit
ive

 s
qu

ar
e 

ro
ot

 w
he

re
 n

ec
es

sa
ry

)

a∙
22

+
32

b∙
36

+
23

c∙
12

2
−

3
51

2
d∙

52
×

10
2

e∙
81
÷

3
27

f∙
4
3
−

72
g∙

12
1×

22
h∙

3
17

28
÷

3
64

i∙
82

−
3

34
3

j∙
33

+
62

3∙
Fin

d 
th

e 
va

lue
 o

f 
th

e 
m

iss
ing

 b
ox
…

a∙
2

+
4
2

=
52

b∙
3

−
23

=
3

c∙
10

0
÷

2
=
4

d∙
33

+
3

=
53

9

e∙
×

3
12

5
=
45

f∙
2

+
25

=
14

9
g∙

73
−

2
=
29

4
h∙

3
21

6
×

3
=
38

4

a3
−

b3
=
31

6
an

d

a
−

b
=
4



Find the Quote – Squares, Cubes and Roots

Page 48

 

Fi
n

d
 t

h
e 

Q
u

o
te

 –
 S

q
u

ar
es

, C
u

b
es

 a
n

d
 R

o
o

ts
 

 

ST
A

R
T 

90
0 

4 
15

 
12

1 
8 

20
 

30
 

36
00

 

O
 

T 
O

 
B

 
N

 
A

 
I 

Y 
E 

11
2
 

? 
X

 ?
 =

 1
60

0 
Sq

u
ar

e 
ro

ot
 3

6 
42  

3 √
12

5 
C

u
b

e 
ro

o
t 

27
 

9 
sq

u
ar

ed
 

7 
X 

7 
10

3
 

 

27
 

3 
22

5 
40

0 
36

 
14

 
64

 
13

 
9 

E 
H

 
E 

R
 

T 
O

 
L 

A
 

I 
√1
21

 
√1
69

 
50

 s
q

ua
re

d
 

13  
En

d
 

52  
3 

cu
b

ed
 

√2
25

 
30

2
 

 

81
 

2 
10

00
 

40
 

6 
5 

16
 

10
 

7 

T 
U

 
S 

, 
Q

 
C

 
I 

T 
B

 
√4
9 

82  
Sq

u
ar

e 
ro

ot
 6

4 
√4
00

 
13

2
 

? 
X

 ?
 =

 1
44

 
6 

sq
ua

re
d

 
3 √
64

 
15

2  

 

16
9 

12
 

25
 

1 
25

00
 

49
 

11
 

U
 

E 
M

 
N

 
C

 
O

 
A

 
√8
1 

Sq
u

ar
e 

ro
ot

 
90

0 
60

2
 

√1
00

 
√1
96

 
√4

 
20

 X
 2

0 

  



Powers PMP

Page 50



Fluency Practice

Page 51



Powers and Roots Crossword

Page 53

Power and roots crossword 

© www.teachitmaths.co.uk 2017 29567 Page 1 of 2 

1   2   3   4   5 

    6             

7           8 9   

      10   11       

12 13       14       

      15 16         

17   18       19   20 

        21         

22           23     

 
                                      

 Across  Down 

1. Smallest 3-digit cube 1. A palindromic square number 

4. √982081 2. 242 

6. 36 3. 2 x 103 – 21  

7. Largest square number below 200 4. Biggest 3-digit square number 

8. First 3 digits of √179 854 921 5. (√2 x √72)2 

10. √5 929 7413  9. Last three digits of 214 

12. 210 + 27 10. A power of 2 

14. √2.25  x 163 11. Rearrange the digits of 142 to form 
another square number 

15. Answer to 6 across plus 102 13. Mean of 1 across and 11 down 

17. A palindromic square number 16. A 7th power 

19. A square, and each digit is square 17. 10 x 82 + 32 

21. 54 + 44 18. 5 squared squared 

22. (√905)2  19. √72 511 7133  

23. 3 squared, cubed 20. 11 down plus √900  
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Two Lies & a Truth
In each row, two statements are false and one is true.

Can you find the true statement?

1

3

4

5

6

2

7

9

10

11

12

8

13

2 ×  2 ×  2 =  6 2 ×  2 ×  2 =  8 2 ×  2 ×  2 =  10

32 means 3 ×  3 32 means 3 +  3 32 means 3 - 3

(-3)2 =  6 (-3)2 =  -9 (-3)2 =  9

23 =  6 23 =  8 23 =  -8

(-10)2 =  -20 (-10)2 =  20 (-10)2 =  100

15 =  1 15 =  5 15  =  -1

33 =  9 33 =  27 33 =  6

61 =  36 61 =  1
6 61 =  6

(-2)3  =  -8 (-2)3 =  6 (-2)3 =  -6

(-3)3 =  -9 (-3)3 =  9 (-3)3 =  -27

1400 =  1,400 1400 =  1 1400 =  400

52 =  10 52 =  7 52 =  25

(-3)4 =  -12 (-3)4 =  -81 (-3)4 =  81

A

A

A

A

A

A

A

A

A

A

A

A

A

B

B

B

B

B

B

B

B

B

B

B

B

B

C

C

C

C

C

C

C

C

C

C

C

C

C
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Insert the Signs 
 

 
Insert + – × ÷ and ( ) signs in between the numbers to make the sums correct. 
 
 e.g., 6    6    3  =  8             insert + and ÷ 
 6 + 6 ÷ 3 
  = 6 + 2 
  = 8 
 
You are also allowed to put digits next to each other to make numbers (concatenation) 
(e.g., 1   2 can become 12), but you can’t alter the order of the digits. 
 
 e.g.,     1   2   5   2  =  36      insert × and – 
 12 × ( 5 – 2 ) =  36 
 
 
 
Try these. 
 
 
 1   4   1  = 3 5   3   6   7  = 1 
 4   2   7  = 6 8   7   5   5  = 4 
 5   6   2  = 9 6   4   2   2  = 9 
 8   2   8  = 12 3   9   1   7  = 16 
 6   4   9  = 15 9   3   9   4  = 25 
 8   4   6  = 18 2   7   4   3  = 36 
 5   1   6  = 21 4   9   4   2  = 49 
 9   6   4  = 24 6   4   5   8  = 64 
 7   4   9  = 27 1   8   5   2  = 81 
 2   4   7  = 30 6   8   5   2  = 100 
 
 
 1   5   5   4  = 101 8   4   9   7  = 0 
 2   3   5   6  = 102 6   8   4   6  = 11 
 6   9   2   5  = 103 5   7   9   3  = 22 
 2   6   7   8  = 104 1   4   9   3  = 33 
 8   1   2   9  = 105 3   5   2   8  = 44 
 9   5   6   7  = 106 1   6   2   8  = 55 
 9   6   8   7  = 107 2   7   4   3  = 66 
 6   7   4   7  = 108 3   7   4   7  = 77 
 8   5   6   9  = 109 4   1   4   8  = 88 
 5   5   7   3  = 110 8   1   3   5  = 99 
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Order of Operations 
 
Work out: 

(a) 5 + 4 × 3  

(b) 4 × 3 + 5 
(c) 6 + 10 ÷ 2 
(d) 17 + 20 ÷ 4 
(e) 30 − 10 × 2 
(f) 30 − 20 ÷ 4 
 
Work out: 

(a) 4 + 32  

(b) 52 − 3 
(c) 62 + 3 × 4 
(d) 43 − 30 ÷ 6 
(e) 2 × 52 
(f) 10 − 23 
 
Work out: 

(a) (5 + 2) × 4  
(b) 100 ÷ (3 + 7) 
(c) (12 + 4) × 3 − 10 
(d) 35 ÷ (7 − 2) + 10 
(e) (42 ÷ 7) − 22 + 8 
(f) (6 × 3) − (16 ÷ 4) 
 
Work out: 

(a) 10 + 5 × 4 − 52 
(b) 72 ÷ 9 − 4 + (9 − 6)2 
(c) 16 − √9 + 5 × 7 
(d) 102 − √81 + 3 × 4 
 
Add brackets so each calculation is true: 

(a) 20 − 5 × 3 = 45 
(b) 5 + 4 − 2 × 6 = 17 

(c) 12 + 36 ÷ 6 − 2 = 21 

Order of Operations 
 
Work out: 

(a) 5 + 4 × 3  

(b) 4 × 3 + 5 
(c) 6 + 10 ÷ 2 
(d) 17 + 20 ÷ 4 
(e) 30 − 10 × 2 
(f) 30 − 20 ÷ 4 
 
Work out: 

(a) 4 + 32  

(b) 52 − 3 
(c) 62 + 3 × 4 
(d) 43 − 30 ÷ 6 
(e) 2 × 52 
(f) 10 − 23 
 
Work out: 

(a) (5 + 2) × 4  
(b) 100 ÷ (3 + 7) 
(c) (12 + 4) × 3 − 10 
(d) 35 ÷ (7 − 2) + 10 
(e) (42 ÷ 7) − 22 + 8 
(f) (6 × 3) − (16 ÷ 4) 
 
Work out: 

(a) 10 + 5 × 4 − 52 
(b) 72 ÷ 9 − 4 + (9 − 6)2 
(c) 16 − √9 + 5 × 7 
(d) 102 − √81 + 3 × 4 
 
Add brackets so each calculation is true: 

(a) 20 − 5 × 3 = 45 
(b) 5 + 4 − 2 × 6 = 17 

(c) 12 + 36 ÷ 6 − 2 = 21 
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�                �

!
Order	of	Operations	(BODMAS)	

Video	211	on	Corbettmaths

�

�

Question	1:	 Work	out	

(a) 		7	+	2	x	3	 	 (b)			9	+	4	x	2	 	 (c)		10	+	2	x	2		 (d)		18	+	4	÷	2	

(e) 		20	−	5	x	2	 (f)		8	−	2	x	3	 	 (g)		21	−	9	÷	3	 (h)		100	−	40	x	2	

(i)			16	÷	1	−	3		 (j)		5	+	5	x	5	 	 (k)		13	−	7	÷	1	 (l)		7	x	6	−	4	

(m)		9	+	3	−	2		 (n)		20	−	5	+	6	 (o)		21	−	17	+	4	 (p)		30	x	4	÷	2	

(q) 	(7	+	7)	÷	2	 (r)		35	−	(9	+	3)	 (s)		40	x	(2	+	3)	 (t)		60	÷	(1	+	5)	

(u)		15	÷	(3	+	2)	 (v)		9	x	(7	+	4)	 (w)		90	÷	(52	−	7)	 (x)	(8	+	9)	x	3		

(y) 	10	+	5	+	3	x	3	 (z)		100	−	6	+	2	x	3	

Question	2:		 Work	out	

(a)		5	−	2²	 	 (b)		7	+	3²	 	 (c)		9²	+	1	 	 (d)		6²	−	5²	

(e)		(7	−	2)²	 	 (f)		(4	+	3)²	 	 (g)	(1	+	2)³	 	 (h)		(2	+	8)³	

(i)		10	−	√16	 	 (j)		√(2	+	14)	 	 (k)		√4	+	3²	 	 (l)		2	x	5	−	√4	

Question	3:	 Work	out	

(a) 	5	x	3	+	2	x	6	 (b)		9	÷	3	+	15	x	2	 (c)		10	÷	2	−	2	x	1	 (d)		5	x	(2	+	1)	+	4	

(e) 	8	+	(5	−	1)	x	3	 (f)		50	−	(1	+	4)	x	4	 (g)		19	x	2	+	5²	 (h)		8²	+	2	x	3²	

(i)		7	x	(8	÷	4)²	 (j)		11	+	11	−	6²	÷	2	 	
	 	

Question	4:	 Copy	out	the	following	and	insert	brackets	in	each	to	make	the	correct	answer.	

(a)		10	x	2	+	6	=	80	 	 	 (b)		5	+	5	÷	5	=	2	 	 (c)		18	−	6	÷	2	=	6	

(d)		5	+	2	x	3	+	1	=	13	 	 (e)		2	x	7	+	1	x	3	=	48		 (f)		9	+	3²	x	10	÷	2	=	90		

Examples

Workout

© CORBETTMATHS 2018

Click	hereiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii
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�                �

!
Order	of	Operations	(BODMAS)	

Video	211	on	Corbettmaths

�

Question	1:	 Matthew	says	9	+	3	x	2	=	15.		Is	he	correct?	

Question	2:	 Samuel	says	6	+	4	x	9	=	90.	Is	he	correct?	

Question	3:	 Using	the	numbers	2,	3	and	4	and	the	operations	+,	−,	and	x	make	as	many		 	
different	possible	answers.	

Question	4:	 Matilda	thinks	of	a	number,	n.	
	 	 She	adds	2	and	then	multiplies	by	3.	

	 	 Which	expression	below	is	correct?	

� 	

Question	5:			 Can	you	spot	any	mistakes?	

� 	

	

�

Apply

Answers

© CORBETTMATHS 2018
Click	here

Extension	Task	
Using	four	number	2’s	try	to	make	as	many	different	answers	as	you	can.	
You	may	use	+,	−,	x,	÷	and	brackets.	

You	may	use	one	or	more	of	the	2’s	as	powers.
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Example 1 

Word Expressions

Sylvia bought 4 bananas for 50 pence each and 2 apples for 80 pence each.
How much did she spend?  Show working.

    4 x 50 + 2 x 80
= 200 +  160
= 360  She spent 360p or £3.60  

Example 2 

Mark gets paid £100 per day.  He works 5 days per week.  On two of the days he buys lunch, 
costing £4 each time.  How much does he have left over after paying for his lunches?

(a)

Example 3 

The price of rice is £2 per bag.  Gary buys 6 bags.  He pays using a £20 note. 
How much change will he get?

    20 - 6 x 2
= 20 - 12
= 8  He will get £8 change.

Every day on the way to work Robert buys a coffee costing £2.50  and a donut costing £1.50. 
He works 5 days per week.  If he does this every day for 4 weeks, how much will he spend?

    4 x 5( 2.50 + 1.50)
= 4 x 5 x 4
= 4 x 20
= 80 He will spend £80.

1

Calculate each of the following, showing full working. 

(b)

(c)

(d)

(e)

Hamza bought 4 new shirts for £15 each and 2 pairs of trousers for £25 each.  How much did he 
spend?

The price of a shirt is £80. The store manager gives a discount of £35.  A man and his brother 
bought 4 shirts and then share the cost.  How much do they each pay?

(f)

2 Create story problems which could match up with each of the following calculations.

(a) (b) (c) (d)

I measured the floor area of two rooms in my house.  Both of the rooms are square shaped.  One 
of them  is 5 metres wide and the other is 4 metres wide.  What is the total floor area?

Louise pays £20 for materials to make earrings.  She makes 10 earrings and sells 7 for £5 and 3 
for £2.  How much profit does she make?

On a school trip, some pupils visited the gift shop.  One bought a mug costing £8.  Five bought a 
pencil costing £1 and five bought a box of fudge costing £3.   How much was spent in total?

3 x 2 + 4 x 5 12 - 5 x 2 3 x 2(4 + 7) 52 - 42
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Order of Operations Using Contexts

For each situation, write an expression for the calculation ... and complete it with two more lines of working.

Write a story foreach of these expressions ... and work out the answer.❸

❹

a)   12 ÷ 2 + 21 ÷ 3 b)   20 - 30 ÷ 5 c)   66 ÷ 6 - 56 ÷ 8 d)   30 + 27 ÷ 3

a) b) c)

© 2020 Segar Rogers

On Tuesday Niall went for a quick 
lunch with five other friends. The bill 
came to £42 and they split the cost 
equally. 
 
On Wednesday he went for a quick 
lunch with three other friends. The bill 
came to £24 and they split the cost 
equally. 
 
How much did Niall spend in total? 

On Saturday Leela went for a quick 
lunch with two other friends. The bill 
came to £27 and they split the cost 
equally. 
 
On Sunday she went for a quick 
lunch with four other friends. The bill 
came to £35 and they split the cost 
equally. 
 
How much did Leela spend in total? 

Jamie lives in a flat with three others. 
At the end of March one person 
moved out. They split their utility bills 
equally. 
 
Their March electricity bill was £120. 
 
Their April electricity bill was £90 
 
How much as Jamie paid in total?

Maddie lives in a flat with two others. 
At the end of October one person 
moved out. They split their utility bills 
equally. 
 
Their October gas bill was £60 
 
Their November gas bill was £80 
 
How much more did Maddie pay in 
November than in October?

On Wednesday Caitlin went for lunch 
with four other friends. The bill came 
to £46 and they split the cost equally. 
 
On Thursday she went for a quick 
lunch with three other friends. The bill 
came to £28 and they split the cost 
equally. 
 
How much less did Caitlin spend on 
Thursday? 

On Saturday Zak went for lunch with 
three other friends. The bill came to 
£32 and they split the cost equally. 
 
He paid his share with a £10 note. 
 
How much change did Zak receive?

Evalaute these expressions and calculate their value. 

a)   24 ÷ 8 + 30 ÷ 6 b)   45 ÷ 5 - 32 ÷ 4 c)   23 - 15 ÷ 5 d)   3² + 18 ÷ 3

e)   42 ÷ 7 + 4² f)     352 - 7 ÷ 7 g)   2 × 3 + 16 ÷ 4 + 8 × 2 h)   100 - 35 ÷ 7 - 3²

Rosie lives in a flat with four others. 
At the end of January another person 
moves in. They split their utility bills 
equally. 
 
Their January water bill was £51. 
 
Their February water bill was £54 
 
How much less did Rosie pay in 
February than in January?

On Tuesday Lucy went for lunch with 
two other friends. The bill came to 
£36 and they split the cost equally. 
 
She paid her share with a £20 note. 
 
How much change Lucy receive?

On Sunday Aaron went for lunch with 
five other friends. The bill came to £72 
and they split the cost equally. 
 
He paid her share with a £10 note and 
a £5 note. 
 
How much change did Aaron receive?

d) e) f)

g) h) i)

The diagram shows a plan view of people sitting in a cafe. 
The value in the middle of each table is the total bill for the table. 
Each table shares their bill equally except for the table of three. 
 
Write an expression for:

❶

£32

£45£48

£23
£10

£9

£8.50

a)	 how much Jill pays. 
b)	 how much Kate pays. 
c)	 how much Kate and Jill pay altogether.  
 
d)	 how much Jim and Jill pay altogether.  
e)	 how much Sarah and Phoebe pay altogether.  
f)	 how much Pia, Kate and Jim pay altogether.  
 
g)	 Jim's change if he pays with s £10 note. 
h)	 Kate's change if she pays with s £20 note. 
i)	 the diffference between Phoebe's bill and Jim's bill.

Kate

Jim

Jill

Phoebe

Billy

Pia

Sarah

❷
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Missing operators 

© www.teachitmaths.co.uk 2011 16671 Page 1 of 2 

Task 1 – Missing operators 

Fill the blanks with +, -, x or ÷ to make these calculations correct.  Make sure you use the 
correct order of operations (BIDMAS). 

 
1. 5 ..........  2 ......... 3 = 11 

2. 8 ..........  6 ......... 2 = 5 

3. 4 ..........  3 ......... 2 = 14 

4. 14 ..........  2 ......... 3 = 21 

5. 3 ..........  2 ......... 2 = 3 

6.  6 .........  2 .........  3 = 5 

7.  12 .........  4 .........  2 = 4 

8.  5 .........  9 .........  2 = 23 

9.  2 .........  6 .........  12 = 1 

10.  6 .........  3 .........  2 = 0 

Task 2 - The 24 puzzle 

Using any combination of +, -, x, ÷ and ( ), make a total of 24 with each of the given sets 
of numbers.  The numbers do not have to be kept in their original ascending order. 

 
11.  1 2 3 4 ...................................................  

12.  1 2 5 6 ...................................................  

13. 1 5 6 9 ...................................................  

14.  2 3 6 7 ...................................................  

15.  1 2 3 6 ...................................................  

16.  5 5 9 9 ...................................................  

17.  1 2 8 9 ...................................................  

18.  1 2 3 5 ...................................................  

19.  1 2 7 9 ...................................................  

20. 1 4 7 7 ...................................................  
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(3 + ___)2 = 25 43 + ___2 = 73 100 - ___2 = 36

___3 + ___2 = 10 (7 - ___)3 = 27 ___2 - 3 × 4 = 13 

2� + 32 = 25 ___2 ÷ 52 =  4 4 × ___2 =  64

(12 - ___)2 = 81 (___ × 2)3 = 1000 (3 + ___)3 = 64

BIDMAS Power Puzzles

A B C

D E F

G H I

J K L

Work out the missing numbers.

1 Positive Integers

___3  +   2  =   -6 (-2)2  +   ___  =   12 (4  -  ___)3  =   -1

___3  +   (-2)3  =   -16 (4  -  2 ×  3)2  =   ___ 5×___3  =   -40

(-1 ×  ___)3  =   27 (-5)2 +  ___3  =   26 (-8)2 ÷  ___  =   32

(___ +  1)5  =   -32 (-10)�  =   -1000 (-3)2 ×  ___3 =  -72

___3  -  4  =   4 ___ - 102 =  -100 103 - (-10)2  =   ___

A B C

D E F

G H I

J K L

M N O

2 Positive and Negative Integers

Page 1 www.MathsPad.co.uk
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4 Fours! Using exactly 4, 4, 4, 4 and any operation,
can you make a calculation for 

each number from 0 to 30?

0: ______________

25: _____________

1: ______________

26: _____________

2: ______________

27: _____________

3: ______________

28: _____________

4: ______________

29: _____________

5: ______________

30: _____________

6: ______________

7: ______________

8: ______________

9: ______________

10: _____________

11: _____________

12: _____________

13: _____________

14: _____________

15: _____________

16: _____________

17: _____________

18: _____________

19: _____________

20: _____________

21: _____________

22: _____________

23: _____________

24: _____________

4 Fours! Using exactly 4, 4, 4, 4 and any operation,
can you make a calculation for 

each number from 0 to 30?

0: ______________

25: _____________

1: ______________

26: _____________

2: ______________

27: _____________

3: ______________

28: _____________

4: ______________

29: _____________

5: ______________

30: _____________

6: ______________

7: ______________

8: ______________

9: ______________

10: _____________

11: _____________

12: _____________

13: _____________

14: _____________

15: _____________

16: _____________

17: _____________

18: _____________

19: _____________

20: _____________

21: _____________

22: _____________

23: _____________

24: _____________
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50 to 100! Using only the numbers 1, 2, 3, 4 & 5 once,
can you make a calculation for 
each number from 50 to 100?

50: _____________ 75: _____________
51: _____________ 76: _____________
52: _____________ 77: _____________
53: _____________ 78: _____________
54: _____________ 79: _____________
55: _____________ 80: _____________
56: _____________ 81: _____________
57: _____________ 82: _____________
58: _____________ 83: _____________
59: _____________ 84: _____________
60: _____________ 85: _____________
61: _____________ 86: _____________
62: _____________ 87: _____________
63: _____________ 88: _____________
64: _____________ 89: _____________
65: _____________ 90: _____________
66: _____________ 91: _____________
67: _____________ 92: _____________
68: _____________ 93: _____________
69: _____________ 94: _____________
70: _____________ 95: _____________
71: _____________ 96: _____________
72: _____________ 97: _____________
73: _____________ 98: _____________
74: _____________ 99: _____________

100: _____________

5 × 2 + 3 × 4

50 to 100!
50: _____________ 75: _____________
51: _____________ 76: _____________
52: _____________ 77: _____________
53: _____________ 78: _____________
54: _____________ 79: _____________
55: _____________ 80: _____________
56: _____________ 81: _____________
57: _____________ 82: _____________
58: _____________ 83: _____________
59: _____________ 84: _____________
60: _____________ 85: _____________
61: _____________ 86: _____________
62: _____________ 87: _____________
63: _____________ 88: _____________
64: _____________ 89: _____________
65: _____________ 90: _____________
66: _____________ 91: _____________
67: _____________ 92: _____________
68: _____________ 93: _____________
69: _____________ 94: _____________
70: _____________ 95: _____________
71: _____________ 96: _____________
72: _____________ 97: _____________
73: _____________ 98: _____________
74: _____________ 99: _____________

100: _____________

5 × 2 + 3 × 4

Using only the numbers 1, 2, 3, 4 & 5 once,
can you make a calculation for 
each number from 50 to 100?
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Write an algebraic expression for each of the following:

1) 7 more than "

2) 7 less than "

3) 9 less than "

4) 9 lots of "

5) 19 lots of "

6) " divided by 19

7) " shared between 19

8) " less than 19

9) " less than 3

10) " less than &

11) " more than &

12) " multiplied by &

13) " divided by &

14) " divided by 3

15) " divided by 3 and then add 2

16) " divided by 3 and then subtract 2

17) " lots of 3 and then subtract 2

18) " lots of 3 and then squared

19) " lots of 3 squared

20) " squared and then multiply by 3
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Match the words with the algebra.

One expression in words and one
expression in algebra do not match.
Write a matching expression for each.

“Multiply b by 2 then subtract from a.”

“Subtract c from a then multiply by b.”

“Add b to a then divide into c.”

“Multiply a by b then divide by c.”

“Divide c by b then multiply by a.”

“Multiply a by c then divide into b.”

“Add b to a then divide by c.”

“Multiply ab by c.”

“Multiply a by 4 then subtract c.”

“Subtract c from b then multiply by a.”

RBKC SMILE 2001©

Match the words with the algebra.

One expression in words and one
expression in algebra do not match.
Write a matching expression for each.

“Multiply b by 2 then subtract from a.”

“Subtract c from a then multiply by b.”

“Add b to a then divide into c.”

“Multiply a by b then divide by c.”

“Divide c by b then multiply by a.”

“Multiply a by c then divide into b.”

“Add b to a then divide by c.”

“Multiply ab by c.”

“Multiply a by 4 then subtract c.”

“Subtract c from b then multiply by a.”

RBKC SMILE 2001©
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Fluency Practice
1) Albert is " years old.

Lucy is 15 years younger than Albert.
Write down an expression, in terms of " , for Lucy's age.

2) Alex has " chocolates.
Latika has 6 more chocolates than Alex.
Write down an expression, in terms of " , for the number of chocolates Latika has.

3) . is a variable.
Find an expression to represent . divided by 10 .

4) . is a variable.
Find an expression to represent 13 more than . .

5) Alfred is ) years old.
Latika is 3 years younger than Alfred.
Write down an expression, in terms of ) , for Latika's age.

6) Pens cost ) pence each.
Write down an expression for the total cost, in pence, of 30 pens.

7) Adam has ) stickers.
Lacey has 30 more stickers than Adam.
Write down an expression, in terms of ) , for the number of stickers Lacey has.

8) Alfred is " years old.
Latika is 4 years younger than Alfred.
Write down an expression, in terms of " , for Latika's age.

9) . is a variable.
Find an expression to represent 6 less than . .

10) Calculators cost " pence each.
Write down an expression for the total cost, in pence, of 7 calculators.
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Fluency Practice
1) Ahmed has & pens.

Lacey has 3 times as many pens as Ahmed.
James has 4 times as many pens as Lacey.
Write down an expression, in terms of & , for the number of 
pens James has.

2) Ahmed has " sweets.
Lottie has 8 less sweets than Ahmed.
Jake has twice as many sweets as Lottie.
Write down an expression, in terms of " , for the number of 
sweets Jake has.

3) Alfred is & years old.
Lacey is 3 times as old as Alfred.
Jack is 30 years older than Lacey.
Write down an expression, in terms of & , for Jack's age.

4) Alex has / chocolates.
Latika has 5 times as many chocolates as Alex.
Jack has 10 more chocolates than Latika.
Write down an expression, in terms of /, for the number of 
chocolates Jack has.

5) Ahmed has & pens.
Lucy has 11 more pens than Ahmed.
James has twice as many pens as Lucy.
Write down an expression, in terms of &, for the number of 
pens James has.
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Writing Algebraically 

 Write the calculation in numbers  Write the expression in algebra 

Ex Becky begins a game with 12 marbles. She wins 3 and 

loses 5. How many marbles does she have at the end of 

the game? 

12 + 3 – 5 = 10 

 Becky begins a game with 𝑥 marbles. She wins 𝑦 and 

loses 𝑧. How many marbles does she have at the end of 

the game? 

𝒙 + 𝒚 − 𝒛 
 

1 In a class of 30 children, 10 have a sister. How many 

children don’t have a sister? 

 

 

 In a class of 𝑎 children, 𝑏 have a sister. How many 

children don’t have a sister? 

 

2 There were 30 questions in a spelling test. Megan got 

25 correct. How many did she get wrong? 

 

 

 There were 𝑥 questions in a spelling test. Megan got 𝑦 

correct. How many did she get wrong? 

 

3 Lucy went on a journey, going 65 miles by train, 4 miles 

by bus, and 3 miles on foot. How far did she travel? 

 

 

 Lucy went on a journey, going 𝑥 miles by train, 𝑦 miles 

by bus, and 𝑧 miles on foot. How far did she travel? 

 

4 Mark buys 3 chocolates bars, each costing 25p. How 

much does he spend on chocolate bars? 

 

 

 Mark buys 𝑎 chocolates bars, each costing 𝑏 pence. 

How much does he spend on chocolate bars, in pence? 

 

5 Nihal is 11 years old. His sister is 5 years older. How old 

is his sister? 

 

 

 Nihal is 𝑥 years old. His sister is 𝑦 years older. How old 

is his sister? 

 

6 Maddie has 4 cards. Emma has 10 times as many. How 

many cards does Emma have? 

 

 

 Maddie has 𝑎 cards. Emma has 𝑏 times as many. How 

many cards does Emma have? 

 

7 Aisha went shopping with £5. She spent £2.50 on a toy 

and £1 on a bag of sweets. How much did she have 

left? 

 

 

 Aisha went shopping with 𝑥 pounds. She spent 𝑦 

pounds on a toy and 𝑧 pounds on a bag of sweets. 

How much did she have left, in pounds? 

 

8 Apples cost 15p and bananas cost 10p. Jacob buys 2 

apples and 3 bananas. How much does he spend? 

 

 

 Apples cost 𝑎 pence and bananas cost 𝑏 pence. Jacob 

buys 𝑥 apples and 𝑦 bananas. How much does he 

spend, in pence? 

 

9 How far will a car go in 4 hours at 30 miles per hour? 

 

 

 How far will a car go in 𝑡 hours at 𝑣 miles per hour? 

10 Daniel is 12 years old. Anna is twice as old as Daniel. 

Grace is three years younger than Anna. How old is 

Grace? 

 

 Daniel is 𝑑 years old. Anna is 𝑐 times as old as Daniel. 

Grace is 𝑏 years younger than Anna. How old is Grace? 
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Question	1:	 Write	an	algebraic	expression	for	each	of	the	following	

(a) 	4	more	than	c	 	 (b)		2	lots	of	a		 (c)		3	less	than	b	 (d)		m	divided	by	5	

(e) 	7	multiplied	by	s		 (f)			w	subtract	1	 (g)		e	squared		 (h)		y	add	9	

(i) 	m	shared	between	3	 (j)		10	times	x		 (k)		k	less	than	8	 (l)		12	less	than	g	

Question	2:	 Write	an	algebraic	expression	for	each	of	the	following	

(a) 	c	add	p	 	 	 (b)		f	minus	m	 (c)		a	times	b	 	 (d)		p	divided	by	z	

(e) 	b	taken	away	from	u	 (f)		k	add	n	add	r	 (g)		w	less	than	c	 (h)		l	multiplied	by	m	

(i) 	y	multiplied	by	m	multiplied	by	a	 	

Question	3:	 Write	an	algebraic	expression	for	each	of	the	following	

(a) 	m	multiplied	by	2	and	then	add	3	 (b)		h	divided	by	4	and	then	add	7	

(c) 	p	squared	and	then	add	10	 	 (d)		t	add	2	and	then	multiplied	by	5	

(e) 	9	times	e	and	then	add	1	 	 (f)		h	divided	by	3	then	add	1	

(g) 	m	subtract	6	and	then	divided	by	3	 (h)		y	squared	and	then	multiplied	by	4	

(i) 	k	multiplied	by	4	and	then	squared	 (j)		a	squared	and	then	multiplied	by	b	

� 	

Question	1:			 An	orange	costs	y	pence,	an	apple	costs	z	pence	and	a	banana	costs	17	pence.	

	 	 Write	an	expression	for	the	total	cost	of:	

(a) 	3	oranges		 	 	 (b)		5	apples	 	 	 (c)		2	oranges	and	3	apples	

(d)		2	apples	and	1	banana	 	 (e)	m	bananas	 	 (f)		3	oranges	and	3	bananas		

(g)	20	apples,	10	oranges	and	2	bananas	 	 (h)		4	oranges,	3	apples	and	n	bananas	

Examples

Workout

Apply
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Question	2:	 A	taxi	driver	charges	£m	per	mile.	
	 	 Write	an	expression	for	the	total	cost	of:	

(a)		A	2	mile	journey		 	 (b)		A	15	mile	journey	 (c)	A	journey	of	x	miles	

Question	3:		 Write	an	expression	for	the	perimeter	of	each	shape	below.	

(a)		 	 	 	 (b)	 	 	 	 	 (c)	
																																																							

Question	4:	 Alan	is	y	years	old	and	has	8	sisters.	
	 	 Write	an	expression	for	how	old	each	sister	is.	

(a) 	Beth	is	3	years	old	than	Alan.	
(b) 	Clara	is	2	years	younger	than	Alan.	
(c) 		Donna	is	three	times	Alan’s	age.	
(d) 		Emma	is	half	Alan’s	age.		
(e)			Fiona	is	two	years	younger	than	Donna.	
(f)		Georgia	is	twice	Beth’s	age.	
(g)		Hannah	is	4	years	older	than	Fiona.	
(h)		Isabelle	is	three	times	Clara’s	age.	

Question	5:	 Guy,	Eric	and	Luke	go	Christmas	shopping.	
	 	 Write	an	expression	for	how	much	money	each	man	has	left	after	shopping.	

(a) 	Guy	had	£20	and	spends	£y	on	presents.	
(b) 	Eric	had	£m	and	spends	£12	on	presents.	
(c) 	Luke	had	£a	and	spends	£b	on	presents.	

Question	6:	 A	TV	costs	£x.		A	DVD	player	costs	£45	less	than	the	TV.	
	 	 Write	an	expression	for	the	total	cost	of	the	TV	and	DVD	player.	

Question	7:	 A	plumber	charges	£15	per	hour	plus	a	£y	initial	callout	charge.	
	 	 Write	an	expression	for	the	total	cost	of:	

(a)		A	job	lasting	3	hours	 (b)		A	job	lasting	8	hours	 (c)		A	job	lasting	n	hours	

�
Answers
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Question Variables Coefficients Constant Terms

3" − 9

3" + 4' − 9

3" − 4' − 9

3" − 4' + 9

−3" − 4' + 9

9 − 3" − 4'

9 − 3( − 4)

3(! − 4)! + 9

3(! − 4( + 9

3(! − 4(

3(! − 4

3() − 4

3() − 4(

3() − 4( − 5)

3(!) − 4( − 5)

3()! − 4( − 5)

3()! − 4() − 5)

3()! − 4(!) − 5)

3()! − 4(!) − 5()

3()! − 4(!) − 5() − 6
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Like Terms Search 
 

Hidden in the grid below are 12 lines of like terms.  They can be horizontal, vertical, or diagonal.  See if you can find all 12! 
After you highlight each line of like terms, find their sum. 
 

3𝑥 2𝑎 −5𝑏 𝑏2 2𝑥 4𝑎2 𝑎2 2𝑎2 7𝑎2 −𝑎2 𝑎𝑏 𝑦2 3𝑏 7𝑥 𝑥𝑦 

3𝑦 −𝑥 𝑥2 7𝑎 6𝑏 3𝑎𝑏 9𝑎 5𝑥 5𝑏2 5𝑦 −𝑥 4𝑥2 −2𝑎 𝑦2 2𝑎𝑏 

−2𝑏 3𝑥𝑦 7𝑥 −𝑎2 −9𝑦 −𝑥2 3𝑦2 −7𝑏 21𝑎 −𝑏 5𝑥𝑦 4𝑏2 3𝑥 3𝑏2 9𝑎𝑏 

4𝑏2 8𝑦2 12𝑎 2𝑥 8𝑏2 7𝑏 9𝑎 4𝑎2 −𝑦 −4𝑥 𝑥𝑦 𝑥2 7𝑎2 5𝑏 −𝑎𝑏 

9𝑎 5𝑎2 9𝑦 𝑥2 −5𝑥 4𝑎2 3𝑦2 7𝑦 10𝑎 3𝑏2 9𝑥𝑦 −5𝑛 8𝑏2 3𝑎 3𝑎𝑏 

4𝑛2 −7𝑛 4𝑎𝑏 7𝑎 17𝑛 −9𝑏 −3𝑦 9𝑎 −𝑛 12𝑥 −𝑥𝑦 −8𝑎 −3𝑦 4𝑦2 −𝑎 

15𝑎 −𝑏2 18𝑏 𝑦2 −6𝑥 15𝑦 3𝑏2 13𝑏 2𝑥𝑦 5𝑎2 9𝑦 3𝑎2 −𝑥2 12𝑛 7𝑥 

5𝑎2 2𝑥2 4𝑥2 −𝑥2 7𝑥2 12𝑎 8𝑎2 22𝑦 −𝑛2 2𝑎𝑏 11𝑎 5𝑛 25𝑎 7𝑏2 2𝑏 

17𝑦 3𝑥𝑦 9𝑎 −𝑏 18𝑥 6𝑏2 −8𝑥 9𝑛2 −2𝑥 9𝑦 23𝑥 14𝑏 −9𝑛 3𝑥𝑦 7𝑎2 

−𝑏2 𝑎𝑏 −𝑎2 25𝑦 −𝑎2 𝑛 3𝑛2 3𝑏2 5𝑥𝑦 2𝑎𝑏 15𝑛 4𝑎2 10𝑎 12𝑛 −4𝑦 

4𝑎2 −2𝑎 7𝑥𝑦 11𝑎 9𝑎𝑏 𝑛2 7𝑥𝑦 −𝑥2 −𝑦2 6𝑦2 3𝑦2 5𝑥𝑦 11𝑦 7𝑎𝑏 𝑛 

2𝑥 5𝑎𝑏 −𝑛 −8𝑎 13𝑥 2𝑏 8𝑎2 3𝑏 −𝑏2 8𝑎2 9𝑦 −𝑥 6𝑥2 6𝑥𝑦 3𝑛2 

8𝑏 𝑦 4𝑎2 4𝑎 −7𝑛 −𝑎 10𝑛 14𝑦 6𝑎 3𝑥2 5𝑎 −𝑏 7𝑎 𝑎𝑏 −𝑏2 

−𝑥𝑦 3𝑦2 −9𝑥 𝑎 3𝑏 21𝑥 5𝑥𝑦 𝑥2 9𝑎𝑏 9𝑎2 7𝑏 7𝑏2 −3𝑛 4𝑎2 5𝑛2 

7𝑥2 14𝑏 27𝑛 23𝑎 𝑎2 6𝑏 8𝑛 13𝑥 22𝑎 −3𝑏 12𝑥 4𝑎 8𝑥𝑦 8𝑥2 7𝑛 

−𝑎2 8𝑥 −𝑎𝑏 𝑥𝑦 5𝑛 −9𝑎 −𝑦2 𝑛2 14𝑏 5𝑎𝑏 −𝑛 5𝑦2 3𝑎𝑏 6𝑥 −3𝑎 

5𝑏2 9𝑏2 −𝑏2 3𝑏2 4𝑎2 5𝑎𝑏 −7𝑥 𝑏 3𝑎2 7𝑦 20𝑎 8𝑛2 9𝑏 𝑛2 5𝑦 



Fluency Practice
Simplify:

1) 5& + 3& + 5&

2) 32 + 22 − 52

3) 2/ + 5/ − 2/ + 3/ − 2/

4) 5& + 5& − 5& + & + &

5) / − / − 2/ + 2/ + 2/

6) 23 − 3 − 3

7) 5& − 4& + 5& − 3&

8) 4& − 2& + 2& + 2& + &

9) 23 + 23 − 3 − 53

10) & − & − 4& + & + 3&
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Fluency Practice
Simplify:

1) −4 + 25 + 45 + 94

2) 102 + 32 + 93 − 2

3) −8& + 5" − 3" − 7"

4) 64 + 64 + 75 + 12

5) −8" + 6& + & − 10&

6) 10" − 2& − " + 12

7) 62 + 3 + 2 + 1

8) −103 + 82 + 72 + 7

9) 92 + 73 − 73 + 6

10) 3& − 5" + 7& + 9"
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Algebra Pyramids
Each brick is the two bricks below it added together.

A)

𝑎 + 2 2 𝑎

B)

𝑎 + 3 𝑎 2𝑎

C)

𝑎 + 3 𝑎 − 1 3

D)
2𝑎 + 7

2𝑎 + 3
3𝑎 + 8

E)

𝑏 − 5 3 𝑏 − 2

F)
3𝑏 − 2

𝑏 − 5 1

G)
2𝑏 − 2

𝑏 − 5

4𝑏

J)

2𝑐 + 3 1 + 𝑐 7 − 3𝑐

K)
14 − 6𝑐

8 − 3𝑐
𝑐 + 5

L)
1 − 𝑐

𝑐 + 5

12 − 2𝑐

I)
9
𝑐 + 4 3 − 2𝑐

H)

7 − 𝑏 2𝑏 𝑏 + 4

Algebra Pyramids
Each brick is the two bricks below it added together.

A)

𝑎 + 2 2 𝑎

B)

𝑎 + 3 𝑎 2𝑎

C)

𝑎 + 3 𝑎 − 1 3

D)
2𝑎 + 7

2𝑎 + 3
3𝑎 + 8

E)

𝑏 − 5 3 𝑏 − 2

F)
3𝑏 − 2

𝑏 − 5 1

G)
2𝑏 − 2

𝑏 − 5

4𝑏

J)

2𝑐 + 3 1 + 𝑐 7 − 3𝑐

K)
14 − 6𝑐

8 − 3𝑐
𝑐 + 5

L)
1 − 𝑐

𝑐 + 5

12 − 2𝑐

I)
9
𝑐 + 4 3 − 2𝑐

H)

7 − 𝑏 2𝑏 𝑏 + 4
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A

MAGIC Exp. = 15𝑎

𝑑 − 5𝑒 𝑑 − 4𝑒

𝑑 + 4𝑒 𝑑 + 𝑒

𝑑 + 2𝑒 𝑑 − 𝑒

𝑑 − 3𝑒 𝑑 + 7𝑒 𝑑 + 8𝑒 𝑑 − 6𝑒

5𝑎 − 3𝑏 4𝑎 − 2𝑏 9𝑏 − 7𝑎

4𝑏 − 2𝑎 7𝑎 − 5𝑏

8𝑏 − 6𝑎 3𝑎 − 𝑏

8𝑎 − 6𝑏 6𝑏 − 4𝑎

G H

C

MAGIC Exp. = 3𝑡

B

MAGIC Exp. = 

D

MAGIC Exp. = 3𝑐

𝑎 + 8𝑏

𝑎 + 5𝑏

𝑎 + 9𝑏 𝑎 + 2𝑏

F

MAGIC Exp. = 

E

MAGIC Exp. = 

MAGIC Exp. = MAGIC Exp. =1

In each square, the rows, columns and 
diagonals all total the same MAGIC expression!

Can you complete the squares?
A

MAGIC Exp. = 15𝑎

𝑑 − 5𝑒 𝑑 − 4𝑒

𝑑 + 4𝑒 𝑑 + 𝑒

𝑑 + 2𝑒 𝑑 − 𝑒

𝑑 − 3𝑒 𝑑 + 7𝑒 𝑑 + 8𝑒 𝑑 − 6𝑒

5𝑎 − 3𝑏 4𝑎 − 2𝑏 9𝑏 − 7𝑎

4𝑏 − 2𝑎 7𝑎 − 5𝑏

8𝑏 − 6𝑎 3𝑎 − 𝑏

8𝑎 − 6𝑏 6𝑏 − 4𝑎

G H

C

MAGIC Exp. = 3𝑡

B

MAGIC Exp. = 

D

MAGIC Exp. = 3𝑐

𝑎 + 8𝑏

𝑎 + 5𝑏

𝑎 + 9𝑏 𝑎 + 2𝑏

F

MAGIC Exp. = 

E

MAGIC Exp. = 

MAGIC Exp. = MAGIC Exp. =1

In each square, the rows, columns and 
diagonals all total the same MAGIC expression!

Can you complete the squares?



Problem Solving

Page 160

𝑎 + 𝑏

𝑎 𝑎 − 2𝑏

In each grid, the rows, columns and 
diagonals all total the same MAGIC expression!

Can you complete them?
A

MAGIC Exp. = 3𝑎 + 3𝑏

7𝑖 + 6𝑗 − 5𝑘 6𝑖 + 5𝑗 − 4𝑘 6𝑘 − 4𝑖 − 5𝑗

4𝑖 + 3𝑗 − 2𝑘 4𝑘 − 2𝑖 − 3𝑗 3𝑘 − 𝑖 − 2𝑗 𝑖 + 𝑘

5𝑖 + 4𝑗 − 3𝑘 8𝑘 − 6𝑖 − 7𝑗

MAGIC Expression = 

3𝑑 − 𝑐

2𝑐

5𝑐 − 3𝑑 2𝑑

B

MAGIC Exp. = 
C

MAGIC Exp. =

−5.5𝑠 −2𝑡 − 5𝑠

10𝑡 − 8𝑠

D

MAGIC Exp. = 6𝑡 − 18𝑠

4𝑎 − 2𝑏 − 2𝑐 11𝑎 − 9𝑏 + 5𝑐

9𝑎 − 7𝑏 + 3𝑐 6𝑎 − 4𝑏 5𝑏 − 3𝑎 − 9𝑐

10𝑎 − 8𝑏 + 4𝑐 𝑎 + 𝑏 − 5𝑐 5𝑎 − 3𝑏 − 𝑐 4𝑏 − 2𝑎 − 8𝑐

MAGIC Expression =

E

F

2

7 + 4𝑥 − 6𝑦

3 − 2𝑦 8 + 5𝑥 − 7𝑦 1 − 2𝑥

𝑎 + 𝑏

𝑎 𝑎 − 2𝑏

In each grid, the rows, columns and 
diagonals all total the same MAGIC expression!

Can you complete them?
A

MAGIC Exp. = 3𝑎 + 3𝑏

7𝑖 + 6𝑗 − 5𝑘 6𝑖 + 5𝑗 − 4𝑘 6𝑘 − 4𝑖 − 5𝑗

4𝑖 + 3𝑗 − 2𝑘 4𝑘 − 2𝑖 − 3𝑗 3𝑘 − 𝑖 − 2𝑗 𝑖 + 𝑘

5𝑖 + 4𝑗 − 3𝑘 8𝑘 − 6𝑖 − 7𝑗

MAGIC Expression = 

3𝑑 − 𝑐

2𝑐

5𝑐 − 3𝑑 2𝑑

B

MAGIC Exp. = 
C

MAGIC Exp. =

−5.5𝑠 −2𝑡 − 5𝑠

10𝑡 − 8𝑠

D

MAGIC Exp. = 6𝑡 − 18𝑠

4𝑎 − 2𝑏 − 2𝑐 11𝑎 − 9𝑏 + 5𝑐

9𝑎 − 7𝑏 + 3𝑐 6𝑎 − 4𝑏 5𝑏 − 3𝑎 − 9𝑐

10𝑎 − 8𝑏 + 4𝑐 𝑎 + 𝑏 − 5𝑐 5𝑎 − 3𝑏 − 𝑐 4𝑏 − 2𝑎 − 8𝑐

MAGIC Expression =

E

F

2

7 + 4𝑥 − 6𝑦

3 − 2𝑦 8 + 5𝑥 − 7𝑦 1 − 2𝑥
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Fluency Practice
Simplify:

1) 53 − 33 + 3& + 33

2) 4/$ +23$ +4/$ +2/$

3) 3$ +2&% −5&$ −2&$

4) /& −3/& −/& −53&

5) 32 + 32 + 22'

6) 23& −3&' −53&

7) 53 − 3/ + 3/

8) && +4&& −4&'

9) 2&& +2&& +4&' +3&&

10) 53$ −52% −2%
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Extension
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Sim
pli
fy	
by
	co
lle
cti
ng
	lik
e	t
er
ms
:

(3
)

2#
!
+
4#

+
5%

−
#!
−
2#

−
8%

(4
)

3#
+
%−

80
+
%−

5#
+
2%

+
20

(5
)

4+
6#

!
+
8#

−
3#

!
+
5−

14
#

(6
)

−8
%+

3#
!
+
7#

−
8%

−
#!
−
2#

+
2#

!
+
3#

+
4%

(7
)

−3
−
4#

−
%+

9#
+
11
%−

12

(8
)

2#
!
+
3#
%−

12
%!
+
10
%#

+
3%

!
−
#%

−
9%

!
+
4#

!

(9
)

−1
1%

+
12
#%

+
10
#−

4%
#−

10
%+

4#

(1
0)

15
#!
+
14
#−

15
%+

8−
7#

!
+
10

+
2#

−
2+

6%
+
16

−
15
%

TA
SK

Co
lle
cti
ng
	lik
e	t
er
ms
	(2
/2
)

Da
te:
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Explain what the following mean:

1) 3"

2) 35

3) 45

4) 45'

5) 4'5'

6) 4'5

7) 54'

8) 54 '

9) 545 '

10) 545 &

11) 545&

12) 54'5&

13) 54'5 &

14) 54'5' &

15) 545' &

16) 1045' &



Fluency Practice
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Calculation Algebraic Expression

Note the order of operations when
creating algebraic expressions!

𝑎 × 𝑏 = 𝑎𝑏

𝑎 + 𝑏 = 𝑎 + 𝑏

Calculation Algebraic Expression

Note the order of operations when
creating algebraic expressions!

𝑎 × 𝑏 = 𝑎𝑏

𝑎 + 𝑏 = 𝑎 + 𝑏



Fluency Practice
Simplify:

1) 3" × /

2) 53 × 6&

3) 3& × 3&

4) 43 × 4"

5) 7" × 6/

6) 7" × 8"

7) 8& × 8/

8) 2 × 7/

9) 43 × 5"

10) 5& × 3/

Page 177



Fluency Practice

Page 179



Fluency Practice
Simplify:

1) x'& × 4"$&

2) 6"&( × 6"'&)

3) 4& × 5"*&&

4) &* × "*

5) 7"%&' × 3"$&$

6) 6"$&' × 7"$

7) 2"'&& × 2"&&'

8) "& × 6"&)

9) 6"&&% × 4"'&

10) 2"*&$ × "%&%
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Extension
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×  3a2 2a 

a3   

ab2   

3ab   

ab 

 

 

 

×  3ab (2a)2 

c2   

3b-4   

6   

⅓bc3 

 

 

 

Algebra Multiplication Grids 

×   (ab)2 

4ab3 8a3b3  

b2c   

  ½a2b3 

ab-2 

 

 

 

×  (2a2)3  

3ac   

ab  6ab 

   

abc-1 

 

 

2ab2c-3 

×  3a3  

 a4 2 

 6ab  

3abc-3  18bc-3 

 

⅓a2bc3 

2a-1b2c3 

3a2b2 

×    

6a-1b   

4a 2a2b 8a3b 

   

4ab 

 

 

2a3 

www.MathsPad.co.uk 
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×
M
ul
tip

lic
at
io
n

A

× ×
3

3

B C1
×

M
ul
tip

lic
at
io
n

A

× ×
3

3

B C1



Extension

Page 188

×
2

2

M
ul
tip

lic
at
io
n

A

×
2

3

2

2

2
2

×
2

2
2

2
6𝑥

3 𝑦
2

8𝑥
4 𝑦

2
𝑥2
𝑦𝑧

12
𝑥2
𝑦3

6𝑥
3 𝑧

4

4𝑦
3 𝑧

8𝑦
2 𝑧

B C2
×

2

2

M
ul
tip

lic
at
io
n

A

×
2

3

2

2

2
2

×
2

2
2

2
6𝑥

3 𝑦
2

8𝑥
4 𝑦

2
𝑥2
𝑦𝑧

12
𝑥2
𝑦3

6𝑥
3 𝑧

4

4𝑦
3 𝑧

8𝑦
2 𝑧

B C2
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A
lg
eb

ra
ic

S
p
li
ts

1)
12

𝑥

2
×

3𝑥
4

×

5)

2𝑏
×

4𝑎
𝑎𝑏

×

9) 3𝑎
2 𝑏

4𝑎
𝑏

×

𝑎2
×

2)

6𝑎
×

3𝑏
2𝑎

×

6)

𝑦
×

𝑥𝑦
𝑥𝑦

×

10
)

2𝑏
𝑐

×

4𝑎
𝑎𝑏

𝑐2
×

3)

2𝑦
×

8𝑦
𝑦

×

7)

5𝑏
𝑎3

×

𝑎𝑏
×

11
) 2𝑦

3 𝑧
3𝑥

𝑧
×

3𝑥
𝑦𝑧

2
×

4)

𝑥2
×

4𝑥
2

3𝑥
×

8)

3𝑥
×

2𝑥
2

3𝑦
2

×

12
) 6𝑟
𝑠3
𝑡

4𝑟
𝑠𝑡

2
×

8𝑟
𝑠2

×
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A
lg
eb

ra
ic

L
ad

d
er
s

1)
2𝑥

2

2
×

×

2)
6𝑦

2

2
× 𝑦2

×

3)
6𝑎

2

𝑎
× 3

×

4)
8𝑏

2 ×

2
𝑏

×

5)
4𝑐

3

2
× 𝑐2

×

6)
15

𝑑2
𝑒

3
×

×

𝑑
𝑑

×

7)
16

𝑓𝑔
2

4𝑔
2

× 2𝑔
×

8)
8ℎ

2 𝑖

2ℎ
×

×

2
𝑖

×

10
)

12
𝑙3
𝑚

3𝑙
×

𝑙𝑚
×

2
×

9)
9𝑗

2 𝑘
2

3𝑗
×

×

𝑗
𝑘

×

11
)

20
𝑛3
𝑝2

2𝑛
×

× 2𝑛
𝑝

×

12
)

24
𝑞2
𝑟4

3𝑞
𝑟2

×

4𝑟
×

4𝑟
×

18
𝑠3
𝑡𝑢

2
3𝑠
𝑡𝑢

×
13

)
30

𝑣3
𝑤

4 𝑥
3

5𝑣
𝑤

2 𝑥
2

×
14

)
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A
lg
eb

ra
ic

L
ad

d
er
s

1)
2𝑥

2 ×

𝑥
𝑥

×

2)
6𝑦

2 ×

3
𝑦2

×

3)
6𝑎

2 ×

2𝑎
3

×

4)
8𝑏

2 ×

2
𝑏

×

5)
4𝑐

3 × 𝑐2
2𝑐

×

6)
15

𝑑2
𝑒

3
×

×

𝑑
𝑑

×

7)
16

𝑓𝑔
2

× 2𝑔
2𝑔

×

8)
8ℎ

2 𝑖

2ℎ
×

×

2
𝑖

×

10
)

12
𝑙3
𝑚

3𝑙
×

× 2𝑙
2

×

9)
9𝑗

2 𝑘
2

3𝑗
×

×

𝑗
𝑘

×

11
)

20
𝑛3
𝑝2

2𝑛
×

5𝑛
𝑝

×

𝑝
×

12
)

24
𝑞2
𝑟4

3𝑞
𝑟2

×

× 0.
5𝑞

4𝑟
×

6𝑠
2 𝑢

3𝑠
𝑡𝑢

×
13

)
30

𝑣3
𝑤

4 𝑥
3

6𝑣
2 𝑤

2 𝑥
×

14
)
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A
L

L
 P

ro
d

u
ct

 P
ai

r 
P

o
ss

ib
il

it
ie

s!
2𝑎

2 ×
𝑎

×
2

𝑎2
𝑏2 ×

𝑎

×
𝑏2

×
𝑎2
𝑏

3𝑎
3 𝑏 ×

𝑎3
𝑏

×
3𝑎

×
3𝑎

2

×
𝑏

×
𝑎

×
3𝑎

𝑏

×

8𝑎
2 𝑏

2

×
𝑎2
𝑏2

×
2𝑎

2 𝑏
2

×
2

×
8𝑎

2

×
4𝑎

2

×
4𝑏

2

×
8𝑎

×
2𝑎

𝑏2
×

2𝑎

×
𝑏

×
2𝑏

×
2𝑎

2 𝑏

×
𝑎2
𝑏

×
4𝑏

×
2𝑏

×
8𝑏

2

×
2𝑎

2

×

3𝑎
2 𝑏 ×

3

×
3𝑎

×
𝑏

×
𝑎2

×2𝑎
𝑏 ×

2𝑎

×
𝑎

×
2

8𝑎
2 ×

4𝑎

×
𝑎

××
4

×
4𝑎

2
4𝑎

𝑏 ×
4𝑎

×
4𝑏

×
2𝑎

×
2

×
4

6𝑎
𝑏 ×

3𝑎

×
𝑎𝑏

×
2

××
𝑎

×
2𝑎

𝑏

×
2𝑎

Ea
ch

 e
xp

re
ss

io
n 

is 
th

e 
pr

od
uc

t o
f t

w
o 

te
rm

s.
Co

m
pl

et
e 

ea
ch

 p
ai

r o
f t

er
m

s.

9𝑎
2 ×

3

×
9

×
9𝑎

×

×
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A
L

L
 P

ro
d

u
ct

 P
ai

r 
P

o
ss

ib
il

it
ie

s!
2𝑎

2 ××

𝑎2
𝑏2 × ××

3𝑎
3 𝑏 × ×× ××× ×

8𝑎
2 𝑏

2

×

×

×

× × ×

× ×
×

×
×

×

×

×

×

×

×

×

3𝑎
2 𝑏 × ××× ×2𝑎
𝑏 × ×

8𝑎
2 × × ×××

4𝑎
𝑏 ×× ××

6𝑎
𝑏 × ×× ×× ××

If 
ea

ch
 e

xp
re

ss
io

n 
is 

th
e 

pr
od

uc
t o

f t
w

o 
te

rm
s,

fin
d

ev
er

y 
po

ss
ib

le
 p

ro
du

ct
 p

ai
r!

9𝑎
2 × ×× ×

×

×
𝑏

2𝑎
×

2𝑎
𝑏

2
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Fill In The Blanks…  
Simplifying Expressions by Multiplication 

 

Question Write Each Term 
Separately as a Product 

Simplify Each 
Variable  Answer 

2𝑎 × 3𝑎  2 × 𝑎 × 3 × 𝑎  6 × 𝑎2 6𝑎2 

5𝑎 × 2𝑏 5 × 𝑎 × 2 × 𝑏   

3𝑎𝑏 × 4𝑎 3 × 𝑎 × 𝑏 × 4 × 𝑎   

5𝑏2 × 𝑏    

3𝑎 × 2𝑎 × 𝑎    

8𝑏3 × 2𝑏2    

𝑎4 × 3𝑎2    

7𝑎 × 2𝑎6    

𝑏3 × 2𝑏2 × 4𝑏4    

3𝑎3 × 4𝑎2𝑏2  3 × 𝑎3 × 4 × 𝑎2 × 𝑏2  12 × 𝑎5 × 𝑏2  

2𝑎2𝑏2 × 5𝑎𝑏 2 × 𝑎2 × 𝑏2 × 5 × 𝑎 × 𝑏   

1
2

𝑎𝑏 × 6𝑎2𝑏    

𝑎𝑏2 × 4𝑎𝑏 × 5𝑏3    

4𝑎3𝑏2 × 6𝑎4𝑏    

𝑎𝑏 × 2𝑏2𝑐 × 𝑎3    

2
3

𝑏𝑐3 × 6𝑎2𝑐2 × 𝑏    
 



Fluency Practice
Simplify:

1) $!
!

2) '!,
,

3) !
!

4) %!,
,

5) ',
,

6) %!,
!

7) !,
!

8) (!,
!

9) *!
!

10) *,
,
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Fluency Practice
Simplify:

1) '!0,1
!2,0

2) *!1,3
$!4,4

3) '!0,5
'!3,2

4) "#!0,0
%!5,2

5) "'!1,5
(!5,2

6) '$!1,0
*!6,5

7) $!1,1
'!6,6

8) '!0,0
'!3,

9) "$!5,6
)!3,2

10) !3,5
!4,3
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Extension
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F
il

l 
In

 T
h

e 
B

la
n

k
s…

  
S

im
p

lif
yi

n
g

 E
xp

re
ss

io
n

s 
b

y 
D

iv
id

in
g
 

 Q
u

es
ti

on
 

W
ri

te
 E

ac
h

 T
er

m
 

S
ep

ar
at

el
y 

 
S

im
p

lif
y 

Ea
ch

 
V

ar
ia

b
le

  
A

n
sw

er
 

 
Q

u
es

ti
on

 
W

ri
te

 E
ac

h
 T

er
m

 
S

ep
ar

at
el

y 
 

S
im

p
lif

y 
Ea

ch
 

V
ar

ia
b

le
  

A
n

sw
er

 

10
𝑎2

2𝑎
 

10
×

𝑎2

2
×

𝑎
 

  5
×

𝑎 
5𝑎

 
 

4𝑎
7

2𝑎
3 

 4
×

𝑎7

 2
×

𝑎3 
 2

×
𝑎4  

 

9𝑏 3𝑏
 

 9
×

𝑏
 3

×
𝑏 

 
 

 
16

𝑏5

2𝑏
2

 
 

 
 

2𝑎 4𝑏
 

 2
×

𝑎
 4

×
𝑏 

 
 

 
2𝑎

9

10
𝑎2 

 
 

 

12
𝑎3

3𝑎
 

 
 

 
 

5𝑎
6

2𝑎
 

 
 

 

5𝑎
𝑏 𝑎
 

 
 

 
 

25
𝑎𝑏

7

5𝑏
2

 
 2

5
×

𝑎
×

𝑏7

 5
×

𝑏2
 

 
 

15
𝑎2

5𝑎
𝑏

 
 

 
 

 
14

𝑎4 𝑏8

2𝑎
3 𝑏

6
 

 
 

 

24
𝑎𝑏

4𝑏
𝑐

 
 2

4
×

𝑎
×

𝑏
 4

×
𝑏

×
𝑐

 
 

 
 

9𝑎
𝑏5

3𝑎
2 𝑏

3 
 

 
 

6𝑎
𝑏2

3𝑎
2 𝑏

 
 

 
 

 
15

𝑎4 𝑏
25

𝑎2 𝑏
2 

 
 

 
 



Fluency Practice
1) Calculate &' + '#

, when & = 10

2) Work out &' + 3& when & = 3

3) Evaluate /'+ (
- when / = 2

4) Calculate /'+ '#
- when / = 5

5) Evaluate '$! +"
' when " = 6

6) Calculate '-.&$ when / = 8

7) Work out &'−5& when & = 5

8) Work out &'+4& when & = 4

9) Evaluate &(- +/
' when / = 9

10) Calculate $,/'' when & = 4

Page 213



Fluency Practice
1) Evaluate $#0 +5

' when 4 = 10 and 5 = 8

2) Calculate 3' − 32	when 3 = 2 and 2 = 4

3) Calculate 34 + 25 '	when 4 = 9 and 5 = 8

4) Calculate 3' + ')
1 	 when 3 = 1 and 2 = 9

5) Evaluate 44 + 55 '	 when 4 = 3 and 5 = 3

6) Work out &0/2' 	 when 4 = 9 and 5 = 9

7) Evaluate "' + 3&	 when " = 9 and & = 5

8) Evaluate $0 +5
'	 when 4 = 2 and 5 = 2

9) Work out 3' − 32	 when 3 = 5 and 2 = 9

10) Evaluate "' + &(
, 	 when " = 7 and & = 9
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Fluency Practice
1) Calculate '3/%1$ when 3 = −8 and 2 = 1

2) Calculate "' − 5& when " = 3 and & = −7

3) Work out /'#! +&' when " = −5 and & = 4

4) Work out /"(3 +2' when 3 = −4 and 2 = −3

5) Work out $0/$2' when 4 = −3 and 5 = 1

6) Work out /"$0 +5' when 4 = −7 and 5 = 8

7) Evaluate 3' + 42 when 3 = −8 and 2 = 4

8) Calculate $3 +2
' when 3 = 1 and 2 = −1

9) Evaluate /"'3 +2' when 3 = −6 and 2 = 4

1) Evaluate 4' + 25 when 4 = −8 and 5 = −8
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What’s z? 

Use the clues to work out the value of z. 

Write down the values of the letters as you go.   

A + 6 = -2 

B = a + 2 

Start 
here 

B - 1 = c  

d = A - c 

D + -3 = e 

E - 5 = f 

g = f + e 

h - -4 = i 

h = g + G 

i - 6  = j 

j - e = k 

l = k + 10  

-4 + l = m  

n + 8 = m 

o = n + -3 

o + p = 0  

q = p - a 

q - -8 = r 

r - h = s 

100 -t = s 

u - t = v 

u = t + -8 

v - 6  = w 

w - j = x 

y = -x  

-4 + y = z  
www.MathsPad.co.uk 
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w
w

w
.m

at
hs

pa
d.

co
.u

k 

S
ub

st
itu

te
 th

e 
nu

m
be

r 6
 in

to
 e

ac
h 

of
 th

es
e 

ex
pr

es
si

on
s.

 
Th

e 
va

lu
e 

of
 th

e 
ex

pr
es

si
on

 w
ill 

th
en

 g
iv

e 
yo

u 
a 

le
tte

r i
n 

th
e 

co
de

 b
ox

.  
W

rit
e 

th
e 

le
tte

r i
n 

th
e 

bo
x.

 T
he

y 
sp

el
l a

 s
ec

re
t m

es
sa

ge
 –

 c
an

 y
ou

 c
ra

ck
 it

? 
 

 

a.
 2

n + 
4 

  g
iv

es
   
…
…

.. 

 

b.
 3

n 
- 5

   
gi

ve
s 

  …
…

.. 

 

c.
 

16
 –

 2
n 

 g
iv

es
   
…
…

.. 

 

d.
 n

2 
-1

0    
gi

ve
s 

  …
…

.. 

 

e.
 n

 ÷
 2

  g
iv

es
   
…
…

.. 

 

f. 
4n

 ÷
 2

  g
iv

es
   
…
…

.. 

 

g.
 3

(2
n 

- 4
) g

iv
es

   
…
…

.. 

 

h.
 3

n 
+ 

8 
  g

iv
es

   
…
…

.. 

 

i. 
   

   
   

  g
iv

es
   
…
…

.. 

 

j. 
20

 - 
n 

  g
iv

es
   
…
…

.. 

 

k.
 

(n
+1

)(
n-

2)
 g

iv
es

  …
…

.. 

 

l. 
4n

 +
 4

   
gi

ve
s 

  …
…

.. 

 

m
. 2

0 
– 

n 
- 1

 g
iv

es
   
…
…

.. 

 

n.
 n

 - 
2 

  g
iv

es
   
…
…

.. 

 

o.
 2

n + 
4 

  g
iv

es
   
…
…

.. 

 

p.
 n

2  - 
12

   
gi

ve
s 

  …
…

.. 

 

q.
 2

(n
 +

 3
)  

 g
iv

es
   
…
…

.. 

 

r. 
4n

   
gi

ve
s 

  …
…

.. 

 

   

s.
 

   
   

   
   

gi
ve

s 
  …

…
.. 

 

t. 
n 

- 1
   

gi
ve

s 
  …

…
.. 

  

1 
= 

J 
8 

= 
A

 
15

 =
 Z

 
22

 =
 C

 

2 
= 

B
 

9 
= 

N
 

16
 =

 T
 

23
 =

 U
 

3 
= 

K
 

10
 =

 D
 

17
 =

 X
 

24
 =

 I 

4 
= 

E
 

11
 =

 F
 

18
 =

 M
 

25
 =

 W
 

5 
= 

! 
12

 =
 Y

 
19

 =
 Y

 
26

 =
 S

 

6 
= 

G
 

13
 =

 H
 

20
 =

 L
 

27
 =

 P
 

7 
= 

? 
14

 =
 O

 
21

 =
 Q

 
28

 =
 T

 

C
o
d
e
 B

o
x 

T 
16

 

6n
 

 4
 

6n
 +

 4
  

   
 2

 

9n
 +

 2
  

   
 2
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w
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at
hs
pa
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e 

Nu
m

be
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 S
ub

st
itu

tio
n 

Co
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 B
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! 
Su
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u 
a 
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n 
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e 
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ox

.  
W
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e 
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e 
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w
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ll 
a 

se
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et
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es
sa

ge
 –
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an

 y
ou

 c
ra

ck
 it

? 
 

 

a.
 2

n + 
4 

  g
iv

es
   

…
…

.. 

 

b.
 3

n 
+ 

5 
  g

iv
es

   
…

…
.. 

 

c.
 

15
 –

 2
n 

 g
iv

es
   

…
…

.. 

 

d.
 n

2 
-1

0    
gi

ve
s 

  …
…

.. 

 

e.
 1

 - 
9n

  g
iv

es
   

…
…

.. 

 

f. 
3n

 -1
  g

iv
es

   
…

…
.. 

 

g.
 3

(2
n 

+ 
3)

 g
iv

es
   

…
…

.. 

 

h.
 3

n 
+ 

8 
  g

iv
es

   
…

…
.. 

 

i. 
n 

+ 
2 

   
  g

iv
es

   
…

…
.. 

 

j. 
20

 - 
n 

  g
iv

es
   

…
…

.. 

 

k.
 

n(
n+

1)
 g

iv
es

  …
…

.. 

 

l. 
4n

 +
 1

   
gi

ve
s 

  …
…

.. 

 

m
. -

5n
  g

iv
es

   
…

…
.. 

 

n.
 2

1 
+ 

n 
  g

iv
es

   
…

…
.. 

 

o.
 2

n + 
4 

  g
iv

es
   

…
…

.. 

 

p.
 n

2   -
 1

0 
  g

iv
es

   
…

…
.. 

 

q.
 3

(n
 +

1)
   

gi
ve

s 
  …

…
.. 

 

r. 
n2 

- 4
   

gi
ve

s 
  …

…
.. 

 

  

s.
 

   
   

   
   

  g
iv

es
   

…
…

.. 

 

t. 
-5

 +
 n

   
gi

ve
s 

  …
…

.. 

 

u.
 (

n+
3)

(n
+3

)  
 g

iv
es

 …
…

.. 

  

 

-8
 =

 K
 

-1
 =

 K
 

6 
= 

J 
13

 =
 B

 

-7
 =

 T
 

0 
= 

S 
7 

= 
P 

14
 =

 A
 

-6
 =

 L
 

1 
= 

! 
8 

= 
F 

15
 =

 ?
 

-5
 =

 U
 

2 
= 

N
 

9 
= 

Q
 

16
 =

 U
 

-4
  =

 I 
3 

= 
X 

10
 =

 H
 

17
 =

 R
  

-3
 =

 O
 

4 
= 

D
 

11
 =

 Z
 

18
 =

 W
  

-2
 =

 C
 

5 
= 

Y 
12

 =
 M

19
 =

 E
  

C
o
d
e
 B

o
x 

S
0 

6n
 

 3
 

6n
 +

 4
 

   
 4

 

8 
–1

5n
 

   
 2
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Su
bs
ti
tu
ti
on
 
in
v
ol
v
in
g 
ne
ga
ti
v
es
 
1

1 2
	

2
	

3

a 
= 

-4
b 

= 
3

3

	
3

3
	 2

2

	
	

a 
= 

-5
b 

= 
-2

2

2
	

3
1

1 2
10

w
w

w.
M

at
hs

Pa
d.

co
.u

k

1.
 If

 a
 =

 -9
, w

ha
t i

s 
th

e 
pr

ob
le

m
 w

ith
 c

al
cu

la
tin

g 
	?

2.
 If

 a
2

= 
9,

 w
ha

t a
re

 th
e 

tw
o 

po
ss

ib
le

 v
al

ue
s 

of
 a

?

3.
 If

 a
 =

 -3
, w

ha
t i

s 
th

e 
di

ffe
re

nc
e 

be
tw

ee
n 

an
d 

?

4.
 If

 a
 =

 -2
, w

hy
 is

 3
no

t e
qu

al
 to

 3
6?

Th
in
k!

ch
al
le
ng
e

If 
a 

= 
-2

, b
 =

 3
 &

 
c 

= 
-1

, c
al

cu
la

te
:

	
2
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Su
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1 3
	

9
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6
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= 
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1 2
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2
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6	

1 2
2
	

3
3 2
	

3
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=
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2 3

	
1 4
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2.
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?

3.
 If

 a
 =

 -3
, w
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 is

 5
 –

a 
eq

ua
l t

o 
8?

 

4.
 If

 a
 =

 -4
 a

nd
 b

 =
 -3

, w
hy

 is
 1

0 
–

(a
 -

b)
 e

qu
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 to
 1

1?

Th
in
k!

ch
al
le
ng
e

If 
a 

= 
-2

, b
 =

 3
 &

 
c 

= 
-1

, c
al

cu
la

te
: 3

1
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 Negative Substitution startingpointsmaths.com

Evaluate each expression using the values, a = -3 and b = -1.

1 2 3 4

5

a2 2b2 b3

a + b a − b −a − b ab

a2 + b2 a2 − b2 a3 + b3 a3 − b3

2a2 + b 2a2 − b 2a2 − 2b 2a2 − 2b2

2a2 − 2b3 2b3 − 2a3 2(a + b) 2(a − b)

3(b − a) a(a − b) b(b − a) b(a − 2b)

a2(a + b2) b2(a2 − b) (a + b)2 (a − b)2

(2a − b)2 (a − b)3 a(a + b)2 (2a2 − 2b)2

a
b

a + b
b

a − b
b

a + b
a − b

a2 + b
a − b

a2 + b
(a − b)2

2(a + b)
2(a + b)2

2(b − a)
2(a − b)2

(−b)3

6 7 8

9 A B C

D E F G

H I J K

L M N O

P Q R S

T U V W

X Y Z α

β γ Δ ϵ
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Substitution into Formulae 
 

Using the formula 𝐴 = 𝐿 × 𝑊, find the 

value of 𝐴 when: 

(a) 𝐿 = 10 and 𝑊 = 6 

(b) 𝐿 = 2.5 and 𝑊 = 8 

(c) 𝐿 = 3.5 and 𝑊 = 4 
 
 

Using the formula 𝑠 = 𝑑
𝑡
 , find the value 

of 𝑠 when: 

(a) 𝑑 = 10 and 𝑡 = 2 

(b) 𝑑 = 450 and 𝑡 = 9 

(c) 𝑑 = 20 and 𝑡 = 2.5 

 

Using the formula 𝐴 = 𝑏×ℎ
2

 , find the 

value of 𝐴 when: 

(a) 𝑏 = 10 and ℎ = 12 

(b) 𝑏 = 5 and ℎ = 7 

(c) 𝑏 = 2.5 and ℎ = 10 
 

 

Using the formula 𝑉 = 𝐿 × 𝑊 × 𝐻 , find 

the value of 𝑉 when: 

(a) 𝐿 = 10, 𝑊 = 5 and 𝐻 = 2 

(b) 𝐿 = 8, 𝑊 = 6 and 𝐻 = 4 

(c) 𝐿 = 3, 𝑊 = 4 and 𝐻 = 2.5 
 

 

Using the formula 𝐹 = 𝑚 × 𝑎, find the 

value of 𝑉 when: 

(a) 𝑚 = 4 and 𝑎 = −6 

(b) 𝑚 = 7.5, and 𝑎 = −10 

 

Using the formula 𝐸 = 𝑚×𝑣2

2
 , find the 

value of 𝐸 when: 

(a) 𝑚 = 5 and 𝑣 = 2 

(b) 𝑚 = 20, and 𝑣 = 4 

Substitution into Formulae 
 

Using the formula 𝐴 = 𝐿 × 𝑊, find the 

value of 𝐴 when: 

(a) 𝐿 = 10 and 𝑊 = 6 

(b) 𝐿 = 2.5 and 𝑊 = 8 

(c) 𝐿 = 3.5 and 𝑊 = 4 
 
 

Using the formula 𝑠 = 𝑑
𝑡
 , find the value 

of 𝑠 when: 

(a) 𝑑 = 10 and 𝑡 = 2 

(b) 𝑑 = 450 and 𝑡 = 9 

(c) 𝑑 = 20 and 𝑡 = 2.5 

 

Using the formula 𝐴 = 𝑏×ℎ
2

 , find the 

value of 𝐴 when: 

(a) 𝑏 = 10 and ℎ = 12 

(b) 𝑏 = 5 and ℎ = 7 

(c) 𝑏 = 2.5 and ℎ = 10 
 

 

Using the formula 𝑉 = 𝐿 × 𝑊 × 𝐻 , find 

the value of 𝑉 when: 

(a) 𝐿 = 10, 𝑊 = 5 and 𝐻 = 2 

(b) 𝐿 = 8, 𝑊 = 6 and 𝐻 = 4 

(c) 𝐿 = 3, 𝑊 = 4 and 𝐻 = 2.5 
 

 

Using the formula 𝐹 = 𝑚 × 𝑎, find the 

value of 𝑉 when: 

(a) 𝑚 = 4 and 𝑎 = −6 

(b) 𝑚 = 7.5, and 𝑎 = −10 

 

Using the formula 𝐸 = 𝑚×𝑣2

2
 , find the 

value of 𝐸 when: 

(a) 𝑚 = 5 and 𝑣 = 2 

(b) 𝑚 = 20, and 𝑣 = 4 
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SU
B

ST
IT

U
TI

O
N

 
N

EG
A

TI
VE

S 
O

F 
N

EG
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M
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Q
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 E
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 S
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A
1 
a 

= 
3,

 b
 =

 2
, c

 =
 5

 
Ev

al
ua

te
 

  3a
+

bc
 

A
2 
d 

= 
7,

 e
 =

 4
, f

 =
 1

3 
Ev

al
ua

te
 

  e(
f−

d)
 

A
3 
x 

= 
5,

 y
 =

 3
, z

 =
 6

 
Ev

al
ua

te
 

  x2
−

y z
 

A
4 
m

 =
 1

0,
 t 

= 
2 

G
iv

en
 th

at
 

  G
=

m t2
−

1
 

Fi
nd

 G
 

B
1 
a 

= 
2,

 b
 =

 6
, c

 =
 –

3 
Ev

al
ua

te
 

  a
b+

2c
 

B
2 
e 

= 
–1

, f
 =

 4
 

Ev
al

ua
te

 

  7(
f−

e)
  

B
3 
p 

= 
–3

, q
 =

 2
, r

 =
 7

 
Ev

al
ua

te
   p2

+
2q

−
pr

 

B
4 
p 

= 
2,

 q
 =

 8
, r

 =
 –

7 
G

iv
en

 th
at

 

 t=
pq

+
r 

Fi
nd

 t 

C
1 
a 

= 
–3

, b
 =

 5
, c

 =
 –

2 
Ev

al
ua

te
 

  a
2
−

bc
  

C
2 
a 

= 
3,

 b
 =

 –
4,

 c
 =

 –
1 

Ev
al

ua
te

  a
b+

bc
−

ac
  

C
3 
p 

= 
–5

, q
 =

 –
4 

Ev
al

ua
te

 

 pq
−

p q
 

C
4 
a 

= 
–3

, b
 =

 –
8,

 c
 =

 –
5 

G
iv

en
 th

at
   M
=

a2
+

4b
−

c
a

 

Fi
nd

 M
 

D
1 
s =

 –
2,

 t 
= 

11
 

G
iv

en
 th

at
  

  H
=

(t
−

3)
2

s3
+

20
 

Fi
nd

 H
 

D
2 
a 

= 
–7

, d
 =

 4
, n

 =
 2

1 
G

iv
en

 th
at

 

  S
=

n 2[2
a
+

(n
−

1)
d]

 

Fi
nd

 S
 

D
3 
a 

= 
–1

0,
 u

 =
 3

5,
 t 

= 
3 

G
iv

en
 th

at
   s=

ut
+

1 2
at

2
 

Fi
nd

 s 

D
4 
a 

= 
–3

, b
 =

 7
, c

 =
 –

2 
G

iv
en

 th
at

 

  x
=
−b

−
b2

−
4a

c
2a

 

Fi
nd

 x
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S
u

b
st

it
u

ti
on

 in
to

 E
xp

re
ss

io
n

s 
an

d
 F

or
m

u
la

e 
In

 t
hi

s 
co

lu
m

n:
 

𝑎
=

3,
𝑏

=
7 

an
d 

𝑐
=

2 
In

 t
hi

s 
co

lu
m

n:
 

𝑑
=

4,
𝑒

=
−

2 
an

d 
𝑓

=
9 

 
In

 t
hi

s 
co

lu
m

n:
 

𝑢
=

5,
𝑎

=
−

10
,𝑡

=
2.

5 
In

 t
hi

s 
co

lu
m

n:
 

ℎ
=

6,
𝑤

=
3.

5 
an

d 
𝑙=

20
 

Fi
nd

 
𝑎2

+
𝑏

−
𝑐 

Fi
nd

 
2𝑑

2
−

𝑓 
Fi

nd
  

𝑢2
−

𝑎𝑡
 

Fi
nd

 𝐴
, 

w
he

re
 

𝐴
=

𝑙×
𝑤

 

Fi
nd

 
𝑎𝑏

+
2𝑐

 
Fi

nd
 

𝑑(
𝑓

−
𝑒)

 
Fi

nd
  

√2
𝑎2

+
𝑢2

𝑡
 

Fi
nd

 𝑃
, 

w
he

re
 

𝑃
=

2𝑙
+

2𝑤
 

Fi
nd

 
𝑎𝑏

+
𝑏𝑐

𝑐
 

Fi
nd

 
𝑒2

+
𝑑𝑓

 
Fi

nd
 𝑣

, 
w

he
re

 
𝑣

=
𝑢

+
𝑎𝑡

 
Fi

nd
 𝑉

, 
w

he
re

 
𝑉

=
𝑙×

𝑤
×

ℎ 

Fi
nd

 
−

𝑏
+

√𝑏
2

−
4𝑎

𝑐
2𝑎

 

Fi
nd

 

𝑑𝑒
−

𝑓 𝑒 

Fi
nd

 𝑠
, 

w
he

re
 

𝑠
=

𝑢𝑡
+

1 2
𝑎𝑡

2  

Fi
nd

 𝑉
, 

w
he

re
 

𝑉
=

1 3
𝑤

2 ℎ 
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50 to 100!

50 = _____________ 75 = _____________
51 = _____________ 76 = _____________
52 = _____________ 77 = _____________
53 = _____________ 78 = _____________
54 = _____________ 79 = _____________
55 = _____________ 80 = _____________
56 = _____________ 81 = _____________
57 = _____________ 82 = _____________
58 = _____________ 83 = _____________
59 = _____________ 84 = _____________
60 = _____________ 85 = _____________
61 = _____________ 86 = _____________
62 = _____________ 87 = _____________
63 = _____________ 88 = _____________
64 = _____________ 89 = _____________
65 = _____________ 90 = _____________
66 = _____________ 91 = _____________
67 = _____________ 92 = _____________
68 = _____________ 93 = _____________
69 = _____________ 94 = _____________
70 = _____________ 95 = _____________
71 = _____________ 96 = _____________
72 = _____________ 97 = _____________
73 = _____________ 98 = _____________
74 = _____________ 99 = _____________

100: _____________

= 2 = 3
= 5

= 1
= 4

Use the variables to form expressions that equal each number.
You can only use each variable once.

50 to 100!

50 = _____________ 75 = _____________
51 = _____________ 76 = _____________
52 = _____________ 77 = _____________
53 = _____________ 78 = _____________
54 = _____________ 79 = _____________
55 = _____________ 80 = _____________
56 = _____________ 81 = _____________
57 = _____________ 82 = _____________
58 = _____________ 83 = _____________
59 = _____________ 84 = _____________
60 = _____________ 85 = _____________
61 = _____________ 86 = _____________
62 = _____________ 87 = _____________
63 = _____________ 88 = _____________
64 = _____________ 89 = _____________
65 = _____________ 90 = _____________
66 = _____________ 91 = _____________
67 = _____________ 92 = _____________
68 = _____________ 93 = _____________
69 = _____________ 94 = _____________
70 = _____________ 95 = _____________
71 = _____________ 96 = _____________
72 = _____________ 97 = _____________
73 = _____________ 98 = _____________
74 = _____________ 99 = _____________

100: _____________

= 2 = 3
= 5

= 1
= 4

Use the variables to form expressions that equal each number.
You can only use each variable once.
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If 
!=

5a
nd

 $
=
(−
1)

1.
 P

ut
 th

e 
fo

llo
w

in
g 

in
 o

rd
er

 fr
om

 sm
al

le
st

 to
 b

ig
ge

st
. 

2"
+
10

15
+
'

2'
+
3"

"!
−
10

6'
+
4"

5'
+
3"

2.
 C

om
e 

up
 w

ith
 a

n 
ex

pr
es

sio
n 

th
at

 w
ou

ld
 b

e 
3r

d
in

 th
e 

or
de

r. 

3.
 C

om
e 

up
 w

ith
 n

ew
 va

lu
es

 o
f "
an
d'

th
at

 w
ou

ld
 ch

an
ge

 th
e 

or
de

r o
f t

he
 ca

rd
s. 
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Co
m

e 
up

 w
ith

 yo
ur

 o
w

n 
ex

pr
es

sio
ns

 o
n 

th
es

e 
ca

rd
s u

sin
g 
!, 

an
d/

or
 ".

 
If 
!=

2a
nd

 "
=
3p

ut
 th

em
 in

 a
sc

en
di

ng
 o

rd
er

. 

Ch
an

ge
 o

ne
 th

in
g 

on
ly

 a
bo

ut
 o

ne
 o

f t
he

 e
xp

re
ss

io
ns

 so
 th

at
 th

is 
ex

pr
es

sio
n 

no
w

 h
as

 th
e 

bi
gg

es
t v

al
ue

.  

Ch
an

ge
 o

ne
 th

in
g 

on
ly

 a
bo

ut
 a

no
th

er
 o

f t
he

 e
xp

re
ss

io
ns

 so
 th

at
 it

 h
as

 th
e 

se
co

nd
 sm

al
le

st
 va

lu
e.

Ch
al

le
ng

e.
 C

om
e 

up
 w

ith
 6

 e
xp

re
ss

io
ns

 so
 th

at
 yo

ur
 m

ea
n 

av
er

ag
e 

of
 th

e 
va

lu
es

 is
 b

et
w

ee
n 

8 
an

d 
10

.
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Le
ss

Sa
m

e 
M

or
e

More
3"

+
2%

"=
,%
=

3"
+
2%

"=
,%
=

3"
+
2%

"=
,%
=

Same

3"
+
2%

"=
,%
=

3"
+
2%

"=
3,
%
=
2

3"
+
2%

"=
,%
=

Less

3"
+
2%

"=
,%
=

3"
+
2%

"=
,%
=

3"
+
2%

"=
,%
=

Value of x

Va
lu

e 
of

 th
e 

ex
pr

es
sio

n

In
st

ru
ct

io
ns

: C
om

pl
et

e 
th

e 
re

m
ai

ni
ng

 b
ox

es
 w

ith
 d

iff
er

en
t v

al
ue

s o
f x

by
 m

ak
in

g 
th

e 
m

in
im

um
 ch

an
ge

 p
os

sib
le

 to
 th

e 
ce

nt
re

 
bo

x.
 If

 th
er

e 
ar

e 
bo

xe
s t

ha
t c

an
no

t b
e 

fil
le

d 
in

, s
ay

 w
hy

.
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algebraic multiplication & division 

a3 ×  ab =   

2a ×  3ab =   

x2y ×   =  2x2y3 

3d4 ×   =  6a2d5 

6ab ÷ 2 =   

a2b ÷ a2 =   

ab3 ÷ ab =   

4a2b ÷  =  2a2 

 
6a3b2 

 ×  3a2b2 

 ×  a3 

3b ×   

6ab ×   

a2 ×    ×  ab2 

=    

=    

=    

=    

=    

=    

=    

=    

=   

     

     

     

2ab 

b 

ab3 

ab 

12a3b3 

3ab2 

6a2b 

3a 

9a2b3 

3ab2 

7a2b 

7b 

10a3b 

2a2 

8ab5 

2b2 

2a2 × 3b 

6a 

Complete the missing parts of each of these calculations: 

2a2b ×    ×  6a 

Show 8 different ways of multiplying to make 6a3b2 : 

Simplify these divisions: 

www.MathsPad.co.uk 
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S
im

p
lif

yi
n

g
 E

xp
re

ss
io

n
s 

S
im

pl
ify

 
4𝑥

+
2𝑥

−
𝑥 

S
im

pl
ify

 2
×
𝑑 

S
im

pl
ify

 10
𝑎 5
 

S
im

pl
ify

 𝑎
×
2𝑏

 
S
im

pl
ify

 
2𝑘

−
5𝑘

 
S
im

pl
ify

 (
𝑥𝑦
)2

 

S
im

pl
ify

 30
𝑎3 6𝑎

 
S
im

pl
ify

 
3𝑥

+
𝑦
−
2𝑥

+
4𝑦

 
S
im

pl
ify

 4
𝑐
×
2𝑑

 
S
im

pl
ify

 𝑎
×
𝑎
×
𝑎 

S
im

pl
ify

 (
2𝑎
)3

 
S
im

pl
ify

 
9𝑥

+
7𝑦

−
2𝑥

−
8𝑦

 

S
im

pl
ify

 40
𝑥5

𝑦
2

5𝑥
2 𝑦

 
S
im

pl
ify

 𝑎
2
×
𝑎3

 
S
im

pl
ify

 
7𝑎

+
5𝑏

−
2𝑎

−
2𝑏

 
S
im

pl
ify

 
4𝑥

2 𝑦
×
3𝑥

2  
S
im

pl
ify

 
3𝑥

+
𝑥2

+
4𝑥

−
𝑥2

 
S
im

pl
ify

 2
𝑥
×
𝑥2

 

S
im

pl
ify

 
7
+
𝑥
−
3
+
4𝑥

 
S
im

pl
ify

 (
3𝑏

2 )
3  

S
im

pl
ify

 3
𝑥2

×
4𝑥

 
S
im

pl
ify

 
6𝑥

2
−
8𝑥

2
+
3𝑥

2  
S
im

pl
ify

 (
2𝑥
𝑦)

4  
S
im

pl
ify

 
5
×
𝑑
×
𝑑
×
𝑑 

S
im

pl
ify

 
5𝑎
𝑏
×
3𝑎

4 𝑏
 

S
im

pl
ify

 
2𝑎

+
6𝑏

−
𝑎
−
𝑏 

S
im

pl
ify

 (
2𝑎
𝑏2
)3

 
S
im

pl
ify

 3
𝑎
×
7𝑏

 
S
im

pl
ify

 
8𝑎

2

16
𝑎𝑏

 
S
im

pl
ify

 
 3
𝑎3
𝑏
×
5𝑏
𝑐
×
2𝑎
𝑐2
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Fill In The Blanks…  
Algebraic Multiplication and Division 

 

Algebraic 
Multiplication 

Simplified 
Expression  Algebraic 

Division 
Simplified 
Expression 

5𝑎 × 3   
14𝑎
2𝑎

  

2𝑏 × 7𝑏   18𝑎 ÷ 3  

1
2

𝑎 × 10𝑎   
3𝑎
𝑎𝑏

  

2𝑎 × 3𝑏   
22𝑎𝑏

2𝑎
  

3𝑎 × 𝑏 × 4𝑐   15𝑏2

3𝑏
  

6𝑎 × 2𝑎 × 𝑎   40𝑎𝑏𝑐 ÷ 8𝑏  

1
2

𝑏 × 4𝑏 × 6𝑎   
21𝑎
3𝑎2  

3𝑏2 × 2𝑏 × 𝑐2   50𝑎2𝑏2

2𝑎𝑏
  

8𝑎 × 2𝑏2 × 𝑎   
9𝑎

36𝑎𝑏𝑐
  

5𝑎2 ×           20𝑎2𝑏  18𝑎2 ÷              3𝑎 

              × 2𝑎 × 4𝑏 16𝑎2𝑏2  16𝑏2 ÷               4𝑏
𝑎

 

6𝑏 ×                ×
1
3

𝑏 12𝑎2𝑏3              ÷ 4𝑎𝑏 
5𝑏𝑐
2𝑎
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Algebraic Order of Operations 

Example 

Simplify          

Multiplication first:                     
Addition second:                       
 

 

Simplify these expressions 

1.          2.         

3.          4.        

5.         6.        

7.          8.          

9.             10.          

11.               12.              

13.              14.            

15.              16.            

17.               18.            

19.          20.           

21.                   22.          

23.              24. 
         
     

 

25. 
       

            
  26.                   
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Where required, insert brackets to make these identities true. 

Example                     9 

1.                     

2.                        

3.                      

4.                        

5.                         

6.                   

7.                           

8.                                    
 

 

Spot the mistake 

Identify the errors in these solutions. Can you see how they arrived at their answers? Which one is 

correct? 

 

 

 

 

 

 

 

 

 

 

 

 

 

4a + 2a x 7 – 4 

= 6a x 3 

= 18a 
4a + 2a x 7 – 4 

= 6a x 7 - 4 

= 42a – 4 

4a + 2a x 7 – 4 

= 4a + 14a – 4 

= 18a – 4 

= 14a 

4a + 2a x 7 – 4 

= 4a + 2a x 3 

= 4a + 6a 

= 10a 

4a + 2a x 7 – 4 

= 4a + 14a – 4 

= 18a - 4 
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Sum

Product
2𝑎 4

8𝑎

2𝑎 + 4

×

+
EXAMPLE

SUM
PRODUCT

1

3𝑐 4
×

+
A)

4𝑔 5
×

+
B)

3 3ℎ
×

+
C)

6
18𝑏×

+
D)

−3
4𝑑 − 3

×

+
E)

5
5 − 3𝑐

×

+
F)

3𝑒
3𝑒2×

+
G)

𝑡
6𝑡

×

+
H)

6𝑤2

5𝑤

×

+
I)

15ℎ2

8ℎ

×

+
J)

−2𝑓
2𝑓

×

+
K)

7𝑑
3𝑑

×

+
L)

−2𝑐 −6𝑐
×

+
M)

2𝑏 𝑎
×

+
N)

3𝑡
4𝑘 + 3𝑡

×

+
O)

3𝑥 4𝑥𝑦
×

+
P)

Top Box = Middle boxes added.
Bottom Box = Middle boxes multiplied

Sum

Product
2𝑎 4

8𝑎

2𝑎 + 4

×

+
EXAMPLE

SUM
PRODUCT

1

3𝑐 4
×

+
A)

4𝑔 5
×

+
B)

3 3ℎ
×

+
C)

6
18𝑏×

+
D)

−3
4𝑑 − 3

×

+
E)

5
5 − 3𝑐

×

+
F)

3𝑒
3𝑒2×

+
G)

𝑡
6𝑡

×

+
H)

6𝑤2

5𝑤

×

+
I)

15ℎ2

8ℎ

×

+
J)

−2𝑓
2𝑓

×

+
K)

7𝑑
3𝑑

×

+
L)

−2𝑐 −6𝑐
×

+
M)

2𝑏 𝑎
×

+
N)

3𝑡
4𝑘 + 3𝑡

×

+
O)

3𝑥 4𝑥𝑦
×

+
P)

Top Box = Middle boxes added.
Bottom Box = Middle boxes multiplied
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Sum

Product
2𝑎 3𝑑

6𝑎𝑑

2𝑎 + 3𝑑

×

+
EXAMPLE

SUM
PRODUCT

2 Top Box = Middle boxes added.
Bottom Box = Middle boxes multiplied

3𝑐 5𝑡
×

+
A)

3𝑔 2𝑟
×

+
B)

4𝑓 −3ℎ
×

+
C)

−5𝑛
3𝑒 − 5𝑛

×

+
D)

−3𝑓
−2𝑑 − 3𝑓

×

+
E)

2𝑎𝑏 3𝑎
×

+
F)

2𝑑
2𝑑 + 3𝑑𝑡

×

+
G)

3𝑒𝑓
7𝑒𝑓

×

+
H)

3𝑞𝑘 2𝑘
×

+
I)

3𝑥2 2𝑥2𝑦
×

+
J)

3𝑓 + 2
12𝑓 + 8×

+
K)

2𝑒 − 4
2𝑒 + 1

×

+
L)

4𝑑 + 5 −2𝑑
×

+
N)

3𝑐
𝑐 + 5

×

+
O)

4𝑦 − 3 2𝑥𝑦
×

+
P)

3𝑒 + 4
9𝑒2 + 12𝑒×

+
M)

Sum

Product
2𝑎 3𝑑

6𝑎𝑑

2𝑎 + 3𝑑

×

+
EXAMPLE

SUM
PRODUCT

2 Top Box = Middle boxes added.
Bottom Box = Middle boxes multiplied

3𝑐 5𝑡
×

+
A)

3𝑔 2𝑟
×

+
B)

4𝑓 −3ℎ
×

+
C)

−5𝑛
3𝑒 − 5𝑛

×

+
D)

−3𝑓
−2𝑑 − 3𝑓

×

+
E)

2𝑎𝑏 3𝑎
×

+
F)

2𝑑
2𝑑 + 3𝑑𝑡

×

+
G)

3𝑒𝑓
7𝑒𝑓

×

+
H)

3𝑞𝑘 2𝑘
×

+
I)

3𝑥2 2𝑥2𝑦
×

+
J)

3𝑓 + 2
12𝑓 + 8×

+
K)

2𝑒 − 4
2𝑒 + 1

×

+
L)

4𝑑 + 5 −2𝑑
×

+
N)

3𝑐
𝑐 + 5

×

+
O)

4𝑦 − 3 2𝑥𝑦
×

+
P)

3𝑒 + 4
9𝑒2 + 12𝑒×

+
M)


