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Fluency Practice

Question 1:

(a) 3°

Question 2:

(a) 2x2

Question 3:

(a) 52

(h) 12

Question 4:

Question 5:

(a) 142

(h) 432

Question 6:

(a) 737

(h) 0.72

Write each of the following as multiplications
e.g.52=5x5

(b) 12 (c) 62 (d) 92 (e) 107 (f) 42

Write each of the following using the “squared” symbol
e.g. 8x8=82

(b) 5x5 (c) 11x11 (d) 35x35 (e) 20x20 (f) 13x13
Work out each of the following

(b) 32 (c) 82 (d) 92 (e) 22 (f) 102

(i) 42 (j) 62 (k) 112 () 202 (m) 122
Write down the first 10 square numbers

Work out each of the following.

You may not use a calculator

(b) 182 (c) 212 (d) 272 (e) 35° (f) 192

(i) 562 (j) 812 (k) 922 () 992 (m) 1207
Work out each of the following.

You may use a calculator

(b) 592 (c) 2082 (d) 1992 (e) 6.5% (f) 8.22

(i) 27.6% (j) 0.452 (k) 19.11* (1) 8007 (m) 10002

(g) 122

(g) 7x7

(g) 7*

(n) 502

(g) 282

(n) 1632

(g) 7.82

(n) 11112
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Extension

Question 1:

Question 2:

Question 3:

Question 4:

Question 5:

Question 6:

Question 7:

Write down the square numbers from the list below

91 101 10 2 4 81 200 16 90 121

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

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

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

James is adding up consecutive triangular numbers

(a) Write down the first 10 triangular numbers (you may research this)
(b) Add together the first 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?

Rebecca says “when you add three consecutive square numbers, the answer is
always odd.”
[s Rebecca right? Explain your answer.

Duncan has answered the questions below.
Can you spot any mistakes?

Write down the value of

(a) 32

3x2=6 6

(b) seven squared

7x2=14 e

8x2=16 .. 16 .........
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Problem Solving

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?
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Fluency Practice

Question 1: Work out each of the following

(a) Vo (b) V25 (c) V100  (d) V4 (e) V36

(g) V16 (h) V81 (i) V144 () V121 (k) V1

Question 2: Below is a list of numbers.
0 1 4 7 8 9 11 15
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

20

(f) V64
) Vo

25 29

(a) V324  (b) V1444 (c) V841  (d) V4225 (e) V21316 (f) V652864

(g) ¥v29.16 (h) V53.29 (i) V0.16  (j) Vv216.09 (k) V123.21 (1) V13.1044
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Extension

Question 1:

Question 2:

Question 3:

Harriet thinks of a number.

She squares it and then adds 11.
Harriet’s answer is 36.

What was her original number?

A square has an area of 225cm?.
Work out the perimeter of the square.

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

ARV :

V32.42.122 = 32,42 + 2

1
Question 4: Can you spot any mistakes?
Write down the value of
@ 16
® 1100
Question 5:  x1s 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?
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Fluency Practice

Question 1:

(@) 5°

Question 2:

(a) 4x4x4

(e) 0.5x0.5x%x0.5

Question 3:

(a) 23

(h) 4°

Question 4:

Question 5:

(a) 53°

(h) 0.7

Write each of the following as multiplications
eg 4’=4x4x4
(b) 23 (c) 9° (d) 103

(e) 7° (f) 0.23

Write each of the following using the “cubed” symbol
eg. 8x8x8=83
(b) 1x1x1

(c) 6x6x6 (d) 11 x11x11

(f) 27x27x27  (g) 500 x 500 x 500

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

(b) 13 (c) 53 (d) 63 (e) 93 (f) 103

(i) 8° () 33 (k) 503 () 153 (m) 123
Write down the first 10 cube numbers

Work out each of the following.

You may use a calculator

(b) 393 (c) 1083 (d) 993 (e) 3.53 (f) 7.23
(i) 12.6° (j) 0.45° (k) 8.11* (1) 600° (m) 10003

(g) 15°

(g) 20°

(n) 213

(g) 6.8°

(n) 11113
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Extension

Question 1:

Question 2:

Question 3:

@ (-2)°

Question 4:

Question 5:

Question 6:

James says the sum of the first two cube numbers is a square number.

(a) Is he correct?
(b) What about the first three cube numbers?
(c) What about the first four cube numbers?

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

Work out the following

) (-1)° ©  (-10)° @ (-5°

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

Work out the volume of this cube.

7cm

Find three numbers that are square numbers and cube numbers
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Problem Solving

Can you complete this cross-number?

Across Down

1. A cube 1. One less than a cube

2. A cube
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Fluency Practice

Question 1:
(a) V8

(g) V512

Question 2:

0

Work out each of the following
(b) V1 (c) Yo (d) Y125  (e) ¥1000
(h) V64 (i) ¥343  (j) Y729 (k) V216

Below is a list of numbers.
1 4 7 8 9 11 15 20

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:

(a) ¥1331

(g) ¥/0.125

Work out each of the following
You may use a calculator

(b) ¥13824 (c) ¥1728 (d) V3375 (e) V2744

(f) 27

(1) V8000

27 30

(f) ¥/125000

(h) V42.875 (i) ¥0.064 (j) ¥1.728 (k) ¥17.576 (1) ¥1.953125
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Extension

Question 1: James says the cube root of 64 is 8. \3/ 64
Explain his mistake.

Question 2: Megan says the cube root of 27 is 9. 3 /27
Explain her mistake.

Question 3: The cube root of 1is 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

(2 (b) (© (@)
v —_8 v—1 Vv —27 v/—1000

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

Volume = 8000cm ?
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Fluency Practice
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Fluency Practice
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Fluency Practice

Question 1:

(a) 92

(h) 6’

Question 2:

Question 3:

(a) 4x4x4
(d) 8x8x8x8

(g) 09x0.9x0.9

Write out in full.
eg 7*=7x7x7x7
b) 10° (o) 2° (d) 3°

(e) 5° (f) 4°

(i) 12° () 50° (k) 1° m 8 (m) 9°

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

Write the following in index notation.
eg. 5x5x5=53

(b) 7x7x7x7x7x7x7x7

(e) 10x10x10x10x10

() 2x2x2x2X2Xx2X2X2X2X2X2X2X2Xx2x2%x2x2x%x2

Question 4:

Question 5:
(a) 102

(h) 27

Question 6:

(a) 22

Question 7:

(a) 102

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

Without using a calculator, find the values of the following

(b) 33 (c) 2° (d) 53 (e) 103 (f) 43
(i) 18 (j) 10° (k) 142 (1) 5* (m) 10°
Find the values of

(b) 23 (c) 2* (d) 2° (e) 2° (f) 27
Find the values of

(b) 103 (c) 10* (d) 10° (e) 10° (f) 107

(g) 1°

(0) 0.53

(c) 2x2x2x2x2x2
(f) 3x3x3x3x3x3x3x3

(h) 5x5x5x5x5x5x5x5x5 (i) 120x120x120x 120

(g) 1°

(n) 9°

(g) 2°

(g) 10°
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Fluency Practice

Question 3:

@ (-3)*
(e) (-10)*

Question 4:

@ (-2)°
(e) (-1

Work out each of the following
(b) (-6)* (©) (-2)°
() (-8)* (8) (-12)°

Work out each of the following
(b) (-3)° (©) (-1)°
(f) (-10)* (8) (-2)*

d (-1)?

(h) (-20)°

(d) (-5)°
(h) (-3)*
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Fluency Practice

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

1. Write down:

a) The powers of 2, from 21 to 210

b) The powers of 10, from 10" to 108

2. Fill the blanks: 3. Evaluate: 4. Fill the blanks:
3x3x3x3=3
? 0 a)3*=[_] o) 2M- 128
b) 5x5x5=5
o) TxTxTxTxT =7 by 4°=[ ] f 5 125

4)10x10 =108
o ot=[ ] 9) 371 243
€) WXWXWXWXWXW=W

) 2x2x2=(2) d) 6°=[ ] my [ ] =49

Section B: Use a calculator to answer these questions

1. Evaluate:

a)ll1% = o) 30+1= [ ] o4 +20= ]

2. Which is bigger, 67 or 76?

3. Evaluate:

a) 2= b)64 :: ) 8= d)16° =

4. Evaluate 39, 89, 250 and a few more numbers to the power of 0. What do you find?

5. Evaluate 2-1, 51, 12" and a few more numbers to the power of -1. What do you find?
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Extension

Question 1: Can you spot any mistakes?

62 =12 1/ =7

104 = 40 56 = 39

Question 2: Fill in the boxes with possible integers.

= 81 = 81

Question 3: Fill in the boxes with possible integers.

= 64 = 64
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Problem Solving

.................................................................................................................................................................
.
e,

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

215 = 32768 45 = 1024 310 = 59049 56 =

|
—
(o)
(©)]
N
(9)]

..................................................................................................................................................................

o 0

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

i a) as large as possible

i b) assmall as possible + +

:, ¢) have a total of 122
3. Can you find two integers to fill the blanks? ]

i How many different answers are there?!

- =64

i 4. Arrange the digits 1 to 6 D D

i to make the sum true: + —

.....................................................................................................................................................................

5a) Complete the table:
2° 2! 2? 23 2 | 2° 2° 2’ 28 2°
1 2 4

b) Work out the following:

Sum Answer
20
2042
2°0+2'+2°
242" 427 42°
2042422427 4 2°
2042' 422427 42442

2042' 422427 424 427 420

2042M 422423 424 425 426 427

c) Use your answers to 1 and 2 to calculate 2° +2' +.....+2°" + 2%

Page 39




Fluency Practice

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

1. Evaluate: 2. Complete the table
a) \/6_4 f V729 Power Root

V169 =13
b) V121 9)4/1296 10* =10000

5% =125
332 =2
c) Y27 h)+/289 :
X =y

e =a+b

d) 416 iy 42401

3. Fill the blanks:

O
&) 81 D512 V=2

How many different
answers can you find?

Section B: Use a calculator to answer these questions

1. Evaluate:

a) V15129

b)v/103041

c) 310941048

d) V14641

3. John says “ the square root of a number is

S AnraAa always smaller than the number”.
©) V6436343 Give an example that shows John is wrong.

f) /104060401
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Fluency Practice

= TZT0'0M = 000096 TN

= 000 000 69T = 9610°0)
=69 TN =96TN

= 9£0000°0 = 000 000 SZN

= 1000 = 0000TH

= 000 08\ = 6%'0)
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Find the Quote — Squares, Cubes and Roots
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Powers PMP
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Fluency Practice

uﬁ = ,0TX,0TX,0T

= ¢V XzL

= zeX¢g€

= ¢zIl1 + zC1

I
™
N

I
N
(S

L
[ J=or+o+e

|
™M
N

I
™M
LN

”mM:TmN

=C+¢C

”M+mm

Page 51



Powers and Roots Crossword

12.
14.

15.
17.
19.
21.
22.

23.

N O A =

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
Smallest 3-digit cube 1. A palindromic square number
982081 2. 24
36 3. 2x103- 2!
Largest square number below 200 4. Biggest 3-digit square number
First 3 digits of /179 854 921 5. (V2 x+72)?
V5929 741 9. Last three digits of 24
210 + 27 10. A power of 2
\2.25 x 163 11. Rearrange the digits of 142 to form

another square number

Answer to 6 across plus 102 13. Mean of 1 across and 11 down
A palindromic square number 16. A 7t power
A square, and each digit is square 17. 10x 8%+ 32
54 + 44 18. 5 squared squared
(+/905)2 19. 72511713
3 squared, cubed 20. 11 down plus v/900
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Two Lies and a Truth

10

11

12

13

In each row, two statements are false and one is true.

Can you find the true statement?

B C
2x2x%x2=6 2x2x%x2=8 2x2x2=10
B C
3’ means 3 x 3 3°means 3 + 3 3’ means 3-3
B C
(32 = 6 (-3 = -9 (32 =9
B C
2 =6 2 =8 2° = -8
B C
(-10)2 = -20 (-10)2 = 20 (-10)2 = 100
B C
1° = 1 1° =5 1° =1
B C
F¥=9 3 =27 F¥=6
B C
6' = 36 6 =< 6' =6
B C
(-2° =-8 (-2° = 6 (-2)° = -6
B C
(-3 = -9 (-3 = 9 (-3 = -27
B C
1400 = 1,400 1400 = 1 1400 = 400
B C
52 =10 52 =7 52 = 25
B C
(-3)* = -12 (-3)* = -81 (-3)* = 81
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Using a Calculator
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Powers and Roots

X 2

15 + 31
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2 Order of Operations
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Fluency Practice

2. Highlight all the calculations on the right which will have the same value as the one on the left.
Do not work any of them out; use what you have learnt about order.

a. 14+ 320+ 65-121-97 14 + 65 + 320 -121-97
65+ 320-121+14-97
121+ 320 + 65-14-97
14 + 97 + 65-121-320
65-121+320-97 + 14

b. 14 X320 X 65+ 121+ 97 14 X 65 + 121+ 97 X 320
14 + 121X 65 =+ 97 X 320
65 X 320 + 97 X 14 + 121
97 X 320 X 65+ 121+ 14
97 X 320 X 65 + 121 X 14

. 24-51+65+126-38 510—-24+126+65—-38
6.5+24+126—-51-38
24—-38+65+12.6+51
38—-51+65+126—-24
24—-51+126—-38+65

d 13=11X15X21~4 11-15-21 13-15-21 21-15-13
4-13 4-11 4-11
13-15-21 15-21-11 13+11-15
11-4 13-4 21+4
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Fluency Practice
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Fluency Practice

3. Work out the value of these calculations.

Don't forget you can rewrite X as -, and + as — to make it clearer.

a. 5+4x3 j. 4-3+49-5

b. 7x2-10 k. 10-2+11-3—-8-5

c. 10-8+4 . 8X7+7%x2-15+5

d 5+2-2x3 m. 25+5+30+3-60+-6+50=+5
e. 5—-2X3+2 n. 18x3—-9x2+16+4

. 10+12+4-9 0. 100+5—-15+3-10+2—-150+15
g 6X5—-3x%x2 p. 48+-8+36+6+25X%X4

h. 15+3—-14+7 g 4X10+12Xx5-7%9

L T+T o 2—5-24+=2+421-2

4, Work out the value of these calculations.

Don't forget you can rewrite X as -, and + as —, to make it clearer.

2 6X4+-2X5+4%X6=12 e. %§—2+2x3
b 2422 ¢ 182, 90
2 12 © 325 @ 335
C 6X5X4+2+6X4+12 g 11X5X2-8Xx4+2+6X5x3

d 5+5+5X5+5X5X5 h 12x05x4+%-9+3x38

5. How many calculations, using a mixture of operations from the multiplication and addition groups, can you
make that have a value of 17
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Fluency Practice
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Fluency Practice
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Fluency Practice

4. Here is a calculation.
2 x 52
Pupil A says the answer is 50.
Pupil B says the answer is 100.

Which pupil is correct? Why? What mistake has the other one made?

5. Match the calculations on the right with their correct value on the left.
One of the values does not match up with a calculation. Circle it and write a calculation that will match it.

9 5-22

100 34+ 9
50 82 + 62
48 72 -1
20

6. Write some calculations of your own, along with the answers, for a friend to work out. See how complex you
can make them.
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Fluency Practice

1.  Work out the value of these calculations.

a. 12-5-3 g. 3-(6—2)+8

b. 12— (5—3) h. 5-(9+1)+6-(8+2)
. 9+2x3 . 20-10—6

d (9+2)x3 j. 20+ (10-6)

e. 4-5+1 k. 6+3-5—4

f. 4-(5+1) . (64+3)-(5—4)

2. Work out the value of these calculations.

a. 100+10=10 g. 3-42

b. 100+ (10 = 10) h. (3-4)?

c. 120+12-=2 . 10+ 32

d. 120+ (12+2) j. (10 +3)2

e. 5x23 k. 6+42-10—2

f. (5x2)3 . (6+4)?-(10-2)
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Fluency Practice

State whether each one of the statements below is 7rue or false. Calculate
the correct answer for those that are false.

(a) 6x7-2=40 (b) 8x(6-2)+3=56
(c) 35-7x2=56 (d) 3+7x3=30

(e) 18-(4+7)=21 () 43-3+2=42
(g0 80+2+6=10 (h)y 64-10+2=352

A pupil writes down:
4XxX7+2%x3=90

a. Explain why this answer is incorrect and calculate the correct answer.
b. Use brackets to make the pupil’s calculation correct.

Two pupils, A and B, are given this problem:

30-6—-3+1
Pupil A says the answer is 1.
Pupil B says the answer is 11.

a. Neither pupil is correct. What is the correct answer?
b. Use brackets to get Pupil A’s answer.
C. Use brackets to get Pupil B's answer.

Put brackets into each of the calculations below to make it correct:
(@ 13-4-1=10
(b) 30-9+2=19
c) 60+6+3=30
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Fluency Practice
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Fluency Practice

8. Work out the value of these calculations, all of which contain hidden brackets.

2+6 3
a. = 20—-4
2 h. (10—2)
b 10-5 ]
© T . V11+5
C. i& j. V2-25+60+5-3
q 20 k. V32442
" 10-6
300 | 10%*3
— 102+50 m. 210+2
(2+3)2
f. —6—1 N (‘/132_52)5_2
’ 8+2

9. Here is a calculation.
5 x 32

Pupil A says the answer is 225.
Pupil B says the answer is 45.

a. Which pupil is correct? Why?
b. Use brackets to create a calculation that would make the other pupil’'s answer correct.
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Fluency Practice
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Fluency Practice
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Fluency Practice

Put brackets into each of the statements below to make it correct:

@@ 3x6+1=21 (b) 5+6x2=22
() 45+6+3=5 d 49-3+2=44
() 7x3+2=35 H 13-4%2=18

Write out each of the calculations below, filling in the missing numbers:

@ 3x?2+2=17 ) 2 XS5=8=22
c) (4+?2)x2=20 d 6-?2%x2=0
e (7-?)x4=20 ® ?2+3+4=8

State whether each one of the statements below i1s frue or false:
@ (3x6)x2=3x%x(6x2) b)) (4+2)+7=4+(2+7)

© (8-2)-1=8-(2-1) @ (B8+2)+2=8+(2+2)
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Fluency Practice

5. Work out the value of these calculations.

3x3+33
3

3X3

343
—— +33

3+3x33

33 4+3
+3

3+3

33

33-3+3

Page 79




Fluency Practice

6. Work out the value of these calculations.

V16 +9 v
3 81 — V64
JIETs 60 + V16 \/ﬁ+\/ 0
V9 + 16 V81 - V16 2
V36 + V64 N
_3 ; 81 — V64
V36 + 64 \/‘/6_4 Ves \/m+j—(%)z +2
(V100 + V25)?2 \/6_4—,/’{@
V100 + 25)? _
( " s e \/ﬁs_ﬁ‘;— Vot ys
- (V1)?
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Fluency Practice

2. Work out the value of each calculation.

5 —5+v52-4-1-6 c —7+V72-4-1-12
' 2 ' 2

b -5—/52-4-1-6 q —7—7-4-1-12
’ 2 ' 2

3. Calculate the value of

(a) 82+02-0.1 b) 3.6x02-0.1
(c) 82x(6-54) (d 22-07x02

4. Copy out each calculation and fill in the missing numbers.

(a) 08+ ?2x06=32 b) ?2x05+6x04=39
(¢) 09+48+?7=06.9 (d 27+?2-14=16
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Insert the Signs

Insert + — x + and () signs in between the numbers to make the sums correct.

e.g., 6 6 3 =28 insert + and +

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=236 insertxand—
12x(5-2)= 36

Try these.

1 41=3 536 7=1
4 2 7=26 875 5= 4
562=9 6 422=20
8 2 8= 12 391 7= 16
6 4 9=15 939 4= 25
8 4 6 =18 27 4 3= 36
51 6=21 4 9 4 2= 49
9 6 4=24 6 4 5 8= 64
74 9=27 1 85 2= 81
2 4 7=30 6 8 5 2= 100
1 55 4= 101 849 7=20
235 6=102 6 8 4 6= 11
6 9 2 5 =103 579 3= 22
2 6 7 8= 104 1 49 3= 33
8 1 2 9= 105 352 8= 44
95 6 7= 106 1 6 2 8= 55
9 6 8 7= 107 27 4 3= 66
6 7 4 7= 108 374 7=17T7
8 56 9= 109 4 1 4 8= 88
557 3=110 813 5=99
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Fluency Practice

Work out:
(@ 5+4x3
(b) 4%x3+5

(c) 6+10-+2
(d) 17+20+4
(e) 30—-10x2
(fl 30—20+4

Work out:
(a) 4+ 3?
(by 5%2-3

(c) 62+3x4
(d) 43-30+6

(e) 2 %52
(f) 10-23
Work out:

(@) (b+2)x4

(b) 100+=3+7)

© (12+4)x3-10
(d 35+(7—-2)+10
(e) (42+7)—2%2+8
H  (6x3)—(16+4)

Work out:

(@) 10+5x4—52

(b) 72+9—4+(9-6)>
(© 16—=vV9+5x7

(d) 10>—-+/81+3x4

Add brackets so each calculation is true:
(@) 20—5x%x3 =45

(b) 54+44-2%x6=17

(¢ 12436+-6-2=21
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Fluency Practice

Question 1:  Work out
(a) 7+2x3
(e) 20-5x2
(i) 16+1-3
(m) 9+3-2
(@ (7+7)+2
(W) 15+ (3+2)

(y) 10+5+3x3

Question 2:  Work out
(a) 5- 22
(e) (7-2)°

(i) 10 -V16

Question 3:  Work out

(a) 5x3+2x6

(b) 9+4x2
(f) 8-2x3
() 5+5x5
(n) 20-5+6
(r) 35-(9 +3)

(v) 9x(7+4)

(b) 7 + 32
(f) (4 +3)?

() V(2 +14)

(b) 9+3+15x2

(€) 10 +2x2
(g) 21-9+3
(k) 13-7+1
(0) 21-17+4
(s) 40x (2 +3)

(w) 90 = (52-7)

(z) 100-6+2x3

(c) 92 +1

(8) (1+2)°

(k) V4 + 32

() 10-2-2x1

(e)8+(5-1)x3 (f) 50-(1+4)x4 (g) 19x2+5?

(i) 7x (8 + 4)?

() 11+11-62=+2

(d) 18+4+2
(h) 100 - 40 x 2
1) 7x6-4
(p) 30x4+2
(t) 60+ (1+5)

x)(8+9)x3

(d) 6% - 52
(h) (2+8)°

(1) 2x5-V4

(d) 5x(2+1)+4

(h) 82+ 2 x 32

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

(a) 10x2+6=80

(d) 5+2x3+1=13

(b) 545+5=2

(e) 2x7+1x3=48

(c) 18-6+2=6

(f) 9+32x10+2=90
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Extension

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?

A B C
n+2x3 3n+2 (n+2)x3

Question 5:  Can you spot any mistakes?

Workout 9+4x3+2

= 13X 3+
- 39+
=4l

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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Order of Operating
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Order of Operating
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Order of Operating
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Order of Operating
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Fluency Practice
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Fluency Practice
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Word Problems

@ Example 1

Sylvia bought 4 bananas for 50 pence each and 2 apples for 80 pence each.

How much did she spend? Show working.

4x50+2x80
=200 + 160

=360 She spent 360p or £3.60

Example 2
The price of rice is £2 per bag. Gary buys 6 bags. He pays using a £20 note.

How much change will he get?

Example 3

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?

4x5(2.50 +1.50)
=4x5x4

=4x20
=80 He will spend £80.

Calculate each of the following, showing full working.

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

(b) 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?

(c) The price of a shirtis £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?

(d) ' 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?

(e) On aschool 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?

(f) 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?

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

(@) 3x2+4x5 (b) 12-5x2 () 3x2(4+7) (d) 52-42

Page 100




Order of Operations using Contexts

o 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:

a) how much Jill pays.
b) how much Kate pays.
C) how much Kate and Jill pay altogether.
Billy
d) how much Jim and Jill pay altogether. £10
e) how much Sarah and Phoebe pay altogether.
f) how much Pia, Kate and Jim pay altogether.
Q) Jim's change if he pays with s £10 note. £8.50
h) Kate's change if she pays with s £20 note.

Ji Pi
i) the diffference between Phoebe's bill and Jim's bill. m @

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

On Tuesday Niall went for a quick b) On Saturday Leela went for a quick c) On Wednesday Caitlin went for lunch
lunch with five other friends. The bill lunch with two other friends. The bill with four other friends. The bill came
came to £42 and they split the cost came to £27 and they split the cost to £46 and they split the cost equally.
equally. equally.

On Thursday she went for a quick
On Wednesday he went for a quick On Sunday she went for a quick lunch with three other friends. The bill
lunch with three other friends. The bill lunch with four other friends. The bill came to £28 and they split the cost
came to £24 and they split the cost came to £35 and they split the cost equally.
equally. equally.

How much less did Caitlin spend on
How much did Niall spend in total? How much did Leela spend in total? Thursday?

On Saturday Zak went for lunch with  e)  On Tuesday Lucy went for lunch with f)  On Sunday Aaron went for lunch with

three other friends. The bill came to two other friends. The bill came to five other friends. The bill came to £72

£32 and they split the cost equally. £36 and they split the cost equally. and they split the cost equally.

He paid his share with a £10 note. She paid her share with a £20 note. He paid her share with a £10 note and
a £5 note.

How much change did Zak receive? How much change Lucy receive?

How much change did Aaron receive?

Jamie lives in a flat with three others.  h)  Maddie lives in a flat with two others. i) Rosie lives in a flat with four others.

At the end of March one person At the end of October one person At the end of January another person

moved out. They split their utility bills moved out. They split their utility bills moves in. They split their utility bills

equally. equally. equally.

Their March electricity bill was £120. Their October gas bill was £60 Their January water bill was £51.

Their April electricity bill was £90 Their November gas bill was £80 Their February water bill was £54

How much as Jamie paid in total? How much more did Maddie pay in How much less did Rosie pay in
November than in October? February than in January?

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

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

Evalaute these expressions and calculate their value.
a) 24+8+30+6 b) 46+5-32+4 c) 283-15+5 d 32+18+3

e) 42 +7+42 fy 362-7+7 g 2x3+16+4+8x2 h) 100-35+7-32
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Missing Operators

Task 1 - Missing operators

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

oooooooooo

----------

ooooooooo

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.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

1

3 4
5 6
6 9
6 7
36
9 9
8 9
35
7 9
7 7

3=11 6. 6 ......... 2 ... 3=5
2=5 7. 12 ......... 4 ......... 2=4
2=14 8. 5 ... 9 i 2=123
3=21 9. 2 ... 6 .oinnns 12 =
2=3 10. 6 ......... 3 2=0

...................................................

ooooooooooooooooooooooooooooooooooooooooooooooooooo

ooooooooooooooooooooooooooooooooooooooooooooooooooo

...................................................

...................................................

...................................................
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Missing Number

¢ =0l
8¢ — 0
c+¢€
(L +6

0c=C+¢—9x%x01

(‘gL

(‘v1

‘el

(‘21

L

("ol

oL=€=+¢é¢+. (6
v=¢x¢-2h (8
8=¢+¢+9 (L
GL=gxé+e (9
GL=¢+¢—Gxv (g
OL=g+¢+s (¥
vp=¢x ¢—0L (¢
8=2+¢+S (T
gL=¢xé+v (1

Jaqwinu Buissiw ay) puly

Bunesado Jo Jepio
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Power Puzzles

Positive Integers

B+ __) =25 4+ _ *=73 100 - _ % =36
(D (E \ rF
_ P+ __*=10 7-__ P =27 2.3x4=13
C o ) (]
2] + 32 — 25 _2 . 52 — 4 4 % _2 — 64
; = :
(12 - )? = 81 (__ x 2)* = 1000 B3+ ) =64
Positive and Negative Integers
(A (B N rC
_*+2=-6 (22 + =12 @ - P = -1
o ~ .
_ P+ (2 = 16| (4 -2x3F = 5x 3 = -40
v v 1
('1 X _)3 = 27 (_5)2 + _3 = 26 (_8)2 T — 32
[J K L
(_+1) = -32 (-10)" = -1000 (32 x __3=-72
7 = >
_’-4=4 ___-102=-100 || 10°-(-10)* =
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Directed Number Gaps

L— pue ¢ ‘G—"¢—

9 pue | ‘6 ‘¢-

L— pue g ‘Z-"6-

osn

+

asn

asn

+

(LL)

(01)

(2)

€9 —

ve

04—

oy —

Gl -

8¢

€ pue L—-"9-

|

X

v— pue g-"g-

|

X

G— pue g“9-

E
‘0L
N

Z— pue G-
;
+ X
. /
9 pue £-'G-
A ~
+ X
. J
Z pue 9—' /-
+ X

osn

osn

asn

osn

o2snhn

osnh

(9)

(¥)

(1)

(1) sdeb Jaqunu pajoauIp
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Directed Number Gaps

9c -

ve

6l —

Ll

6l —

€l

¥ pue 9—°‘g— @sn
— X

9— pue -/, — asn
- X

g— pue ¢ ‘g— 8sn
- X

9— pue g—‘ gZ— osn
—_— X

G pue ¢—‘p  8sn
— X

€— pue g ‘g— 8sn
— X

(Z1)

(0L)

LC—

Ll

€~

4

159 T

X

X

X

€ pue ,—-"9-
+

p— pue ¢-"G-—
-+

G— pue 9°¢-
+

osn

asn

asnhn

G— pue ¢—"‘4 @sn
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X

€ pue g—-"'G-—
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X

G pue g-"¢-

+

X
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(1) sdeb Jequinu pajoauIp
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Inserting Brackets

uoIN|os auo uey} iy (U)
2I0W S9ABY SWOS A
9l ()

el (9)

0 (p)

L (o)

g (a)

9 (e)

:slomsue 106 0]

Z- y8xE+]

ul s}oxoelq 1ind noA aleym moys

suoinn|os suonn|os
om} puly 0} Aiy oM} pulj 0} A1y

¢0P 93ew o0} ¢Cl 9jew o0}

X0q 8y} ul X0q 8y} ul

so0b Joqwinu jeym pue so0b Joqwinu jJeym pue
x¢ +v Vvl xL+¥+02

ul sjayoelq ul sjayoelq

ind noA ueod ateym (y) ind noA ueod aiaym

(9)

(€)

uonn|os auo uey) %9 (u)
alow aAeY BWOS g1z (D)

%l ()

0s (d)

6L (p)

62 (9)

g ()

oz (e)
:sJamsue 106 0

l—€xZ2+¥+09

ui s}ayoelq ind nok asaym moys  (g)

v, (P)
9l (9)
v (9)
L (e)
:sJamsue 106 0)

Z+v+8+9l

ul sjeyoelq
ind noA ataym moys (Z)

gl (p)
L (9)
v (a)
vl (e)
:slamsue 106 0)

¢xG+G+0¢

ul s}eyoelIq
ind noA azeym moys ()

(1) sy9yoeIq Buipasul
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Inserting Brackets

=%+ 0-[_]x¢g 08L = ¥ + 02L+ x 2

0c=1tv+0-[ ]xGg 08 = ¥ = 02+ x Z

=%+ 0-[_]x¢g 08 = ¥+ 02b+[_|xz

0c=tv+ 0—-[_]xG§ 8L =¥+ 0Zb+[_|x¢

(8) (2)
= [ |xe+2L+12 oc=[ ]xs—-o0oL+00L 8 =[ |xz+¢€+o0¢
= [ ]xe+L+12 oc=[_]xs—-o0L+00L 8r=[_]xz+¢=+o0¢
= [ ]xe+1+12 0c=[ ]xg-0L+00L 8r=[ ]xzZ+¢+0¢
(9) (s) (¥)
oze = [ ] xz+ ¥+ o0z gy = [ |+ 2 x¢€~+ 9 09=[_]xz+9~+s8p
oce = [ ] x2+ ¥+ 02k gy = [ ]+cx¢€~+o9¢ 09=[_]x2+9+8p
oce = [ Jxec+vr0ek gp=[ J+zxe+9 09=[_]x2+9=8y

(€) (2)

anJ) sjuswiale)s 8say) ayew 0} Xog 8y} Ul seob Jaquinu Jeym aplosp pue sjeyoelq aoe|d

(1)

(1) syaxoeIq Bunuasul
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4 Fours!

-

Using exactly 4, 4, 4, 4 and any operation,\

4 Fou rs! can you make a calculation for

each number from 0 to 307

0: 16:
1: 17:
2: 18:
3: 19:
4 20:
5:

21:
6:

22:
7:
g d+4+4—4 23

24
0.

25:
10:
11: 26:
12: 27:
13: 28:
14 29:

\15: 30: /
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50 to 100!

(50 to 100] e n s ¢k sonce.
each number from 50 to 100?
50: 75:
51: 76:
52: (5x2+3)x4 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:
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More-Same-Less — Order of Operations

SS37 UaA]

ssa

9 -(5-¥)-(e+2)+1

awes

3JON

3J0W U3AJ

310\ UBAJ

Y

awes

ssa

SS97 USA]

anjea

S}93)oeiq JO JaquinN
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3 Introduction to Algebra
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Intelligent Practice

Write an algebraic expression for each of the following:

1)
2)
3)
4)
5)
6)
7)
8)

9)

7 more than x

7 less than x

9 less than x

9 lots of x

19 lots of x

x divided by 19

x shared between 19
x less than 19

x less than 3

10) x less than y

11) x more thany

12) x multiplied by y

13) x divided by y

14) x divided by 3

15) x divided by 3 and then add 2

16) x divided by 3 and then subtract 2
17) x lots of 3 and then subtract 2

18) x lots of 3 and then squared

19) x lots of 3 squared

20) x squared and then multiply by 3
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Fluency Practice

Question 1: Write an algebraic expression for each of the following

(a) 4 more thanc (b) 2lotsofa (c) 3lessthanb (d) mdivided by 5
(e) 7 multiplied by s (f) wsubtract1l (g) esquared (h) yadd 9
(i) m shared between3  (j) 10 timesx (k) klessthan 8 (1) 12lessthang

Question 2: Write an algebraic expression for each of the following
(@) caddp (b) fminus m (c) atimesb (d) p divided by z
(e) btakenaway fromu (f) kaddnaddr (g) wlessthanc (h) | 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) hdivided by 4 and then add 7

(c) psquared and then add 10 (d) tadd 2 and then multiplied by 5
(e) 9times e andthenadd 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
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Fluency Practice

(@+e)+(q+e)+(qa+8)
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mm { e (v

'9|ge1 9Y3 Ul SJIamsue JnoA pJoday “1ySii ay3 uo
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Fluency Practice

9 + wg
(0L +3)2
(oz + a)s

e+

AA¢g)

az

g+ u

9
Bz + 15

(0L +P)
(9 +M)g

£UoIyM yyim $906 yoiym
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aAl} ppe Jaquinu Aue
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Extension

a b C ® Match the words with the algebra.

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

13

Multiply a by ¢ then divide into b.”

r ]
: a(b-c) :
]
| a_p
¢ 1
o ab
L C
=S
__a*b
: abc :
b 1
: b(a-c) :
= — 1
: a-2b :
b
| _ac
: a+b :
. __<C_ _ 1
T e |
| — Xa |
|___b____J
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Extension

Words won’t fail me!

1 Join the expressions in words to the equivalent algebraic expressions.

The product of a and c is divided by b.

Divide a by ¢ then subtract b.

Subtract b from a and then divide into c. prd

Multiply a by ¢ then divide into b.

Subtract b from a then divide by c.

Divide the sum of a and ¢ into b.

2 Write algebraic expressions equivalent to these expressions in words.

The sum of a and b is divided by the sum of ¢ and d.  ——

a is added to b then divided into the productofcand d. | ——»

Add a to b and divide by the product of ¢ and d. —

The sum of a divided by ¢ and b divided by d. —

3 Write expressions in words equivalent to these algebraic expressions.

/:

a+b

c

c+d

a+b

cd | __,
a

¢ —_—
a+t+b
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Fluency Practice

1) Albertis x years old.
Lucy is 15 years younger than Albert.
Write down an expression, in terms of x , for Lucy's age.

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

3) zisavariable.
Find an expression to represent z divided by 10 .

4) zisavariable.
Find an expression to represent 13 more than z .

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

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

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

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

9) zisavariable.
Find an expression to represent 6 less than z .

10) Calculators cost x pence each.
Write down an expression for the total cost, in pence, of 7 calculators.
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Fluency Practice

1)

2)

3)

4)

5)

Ahmed has y 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 y, for the number of
pens James has.

Ahmed has x sweets.

Lottie has 8 less sweets than Ahmed.

Jake has twice as many sweets as Lottie.

Write down an expression, in terms of x , for the number of
sweets Jake has.

Alfred is y years old.

Lacey is 3 times as old as Alfred.

Jack is 30 years older than Lacey.

Write down an expression, in terms of y , for Jack's age.

Alex has z chocolates.

Latika has 5 times as many chocolates as Alex.

Jack has 10 more chocolates than Latika.

Write down an expression, in terms of z, for the number of
chocolates Jack has.

Ahmed has y pens.

Lucy has 11 more pens than Ahmed.

James has twice as many pens as Lucy.

Write down an expression, in terms of y, for the number of
pens James has.
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Fluency Practice

Write the calculation in numbers

Write the expression in algebra

Ex | Becky begins a game with 12 marbles. She wins 3 and Becky begins a game with x marbles. She wins y and
loses 5. How many marbles does she have at the end of loses z. How many marbles does she have at the end of
the game? the game?

12+3-5=10 xXt+ty—z

1 In a class of 30 children, 10 have a sister. How many In a class of a children, b have a sister. How many
children don't have a sister? children don't have a sister?

2 | There were 30 questions in a spelling test. Megan got There were x questions in a spelling test. Megan got y
25 correct. How many did she get wrong? correct. How many did she get wrong?

3 | Lucy went on a journey, going 65 miles by train, 4 miles Lucy went on a journey, going x miles by train, y miles
by bus, and 3 miles on foot. How far did she travel? by bus, and z miles on foot. How far did she travel?

4 | Mark buys 3 chocolates bars, each costing 25p. How Mark buys a chocolates bars, each costing b pence.
much does he spend on chocolate bars? How much does he spend on chocolate bars, in pence?

5 | Nihal is 11 years old. His sister is 5 years older. How old Nihal is x years old. His sister is y years older. How old
is his sister? is his sister?

6 | Maddie has 4 cards. Emma has 10 times as many. How Maddie has a cards. Emma has b times as many. How
many cards does Emma have? many cards does Emma have?

7 | Aisha went shopping with £5. She spent £2.50 on a toy Aisha went shopping with x pounds. She spent y
and £1 on a bag of sweets. How much did she have pounds on a toy and z pounds on a bag of sweets.
left? How much did she have left, in pounds?

8 | Apples cost 15p and bananas cost 10p. Jacob buys 2 Apples cost a pence and bananas cost b pence. Jacob
apples and 3 bananas. How much does he spend? 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. Daniel is d years old. Anna is ¢ times as old as Daniel.

Grace is three years younger than Anna. How old is

Grace?

Grace is b years younger than Anna. How old is Grace?
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Fluency Practice
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Fluency Practice
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Extension

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) 5apples (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

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.

(@) m (b) d (©)

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) Clarais 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) Ajoblasting 3 hours (b) Ajoblasting 8 hours (c) Ajob lasting n hours
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Intelligent Practice

Question Variables | Coefficients | Constant Terms

3x—9

3x+4y -9

3x—4y—9

3x—4y+9

—-3x—4y+9

9—3x—4y

9—3a—4b

3a%? — 4b% +9

3a®> —4a+9

3a% — 4a

3a2 -4

3ab — 4

3ab — 4a

3ab —4a —5b

3a’b — 4a — 5b

3ab? — 4a — 5b

3ab? — 4ab — 5b

3ab? — 4a*b — 5b

3ab? — 4a?b — 5ab

3ab? — 4a*b — 5ab — 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 b%* 2x 4a® a* 2a* 7a®* —-a* ab y* 3b T7x xy
3y —x x?* 7a 6b 3ab 9a 5x 5b®> 5y -—x 4x? —2a y? 2ab
—2b 3xy 7x —a* -9y —x? 3y* —-7b 2la -b 5xy 4b* 3x 3b*> 9ab
4b?> 8y? 12a 2x 8b* 7b 9a 4a®* -y —4x xy x?> 7a* 5b -—ab
9a 5a® 9y x? —5x 4a? 3y?* 7y 10a 3b?* 9xy -5n 8b%* 3a 3ab
4n®> —7n 4ab 7a 17n —9b -3y 9a -n 12x —-xy —8a -3y 4y? -—a
15a -b%? 18b y? —6x 15y 3b? 13b 2xy 5a? 9y 3a®? —x? 12n 7x
5a> 2x? 4x? —x? 7x* 12a 8a® 22y -n? 2ab 1la 5n 25a 7b* 2b
17y 3xy 9a —b 18x 6b%? —8x 9n? —2x 9y 23x 14b -9n 3xy 7a?
—b? ab —a? 25y —a? n 3n® 3b® 5xy 2ab 15n 4a? 10a 12n —4y
4a> —2a 7xy 1lla 9ab n? 7xy —x? —y? 6y? 3y? 5xy 1ly 7ab n
2x 5ab -n —8a 13x 2b 8a? 3b —b? 8a®? 9y —x 6x* 6xy 3n?
8 'y 4a® 4a -7mn —-a 10n 14y 6a 3x*> 5a -b 7a ab —b?
—xy 3y?> -9x a 3b 21x 5xy x? 9ab 9a®> 7b 7b* —-3n 4a® 5n?
7x* 14b 27n 23a a* 6b 8n 13x 22a -3b 12x 4a 8xy 8x®> 7n
n? 14b 5ab -n 5y? 3ab 6x —3a

5b? 9b%> —b? 3b%> 4a* 5ab —-7x b 3a® 7y 20a 8n* 9b n? 5y
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Fluency Practice

Simplify:

1)
2)
3)
4)
5)
6)
7)
8)

9)

5y + 3y + 5y

3q + 2q — 5q

22+ 5z—2z+3z— 2z
5y +5y—-5y+y+y
zZ—z—2z2+2z+ 2z
2p—p—p

5y —4y + 5y — 3y

4y =2y + 2y + 2y +y

2p+2p—p—>5p

10) y—y—4y+y+ 3y
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Fluency Practice

Question 1:  Simplify each of the following

(a) y+y+y+y

(b)) w+w+w+w+w

(e) n+n (f) g+g+g+g-g

(i) 3y + 2y (j) 4a+3a

(m) 15c+ 20c (n) 6w - 3w

(@) 7x-3x-x (r) 8k-8k

(u) y? +y? (v) a%+a%+a?

(y) 2w? + 4w? + 8w? (z) 6y? - 2y* + 3y?

Question 2: Simplify the following expressions

(a) 4u - 6u

(e) -3g-2g

(i) 6a% + 2a% - 9a*

(b) 8w - 9w
(f) —4f+9f

(j) ab+ab+ab

(c) a+a+a+a+a+a
(B)y+y+y+y-y-y
(k) 9k + 5k

(o) 10y + 3y - 5y

(s) 7y-2y+y

(W) 2+c?+c?+c%+c?

(c) 4a+2a-9a

(g) -m-7m

(d) s+s+s
(hp+p-p-p
(I) 7m+m

(p) 20t - 14t
(t) Su - 4u

(x) 7y? + 3y?

(d) 2y -9y

(h) Sy?-7y?

Page 145




Fluency Practice

Simplify:

1) —a+ 2b+ 4b + 9a
2) 10g +3qg +9p —q

3) —8y+5x—3x—"7x
4) 6a+6a+7b+ 12

5 —-8x+6y+y—10y
6) 10x — 2y —x + 12

7) 6gq+p+q+1

8 —10p+8qg+7q+7
9) 9q+7p—7p+6

10) 3y —5x + 7y + 9x
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Fluency Practice

Question 3: Simplify the following expressions
(a) 3a+2b+4a+b (b) 7y + 5y + 2h + 2h

(d 7m+7p+8m+p+2p (e) 9e+2+e+2

(8) 2y +4+3y-1 (h) 8+3w-w-3
(j) 3x+ 6y + 5x - 2y (k) 6m-2s+ 11s+m
(m) 3a-2b+a-"5b (n) 2x -2y - 6x + 5y

(p) 7p-2q-q+3r+4r (q) 11c+8d-6c-11d

(c) g+8a+2a+g
(f) 4+3a+2a+8
(i) 5-4s-2+10s
() 2a+3b-2+a+3b+4

(0) y-4m -3y -5m
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Extension

£9q Iaqunu SuISSIW 3y} p[noa jeym X7 =

(9Q SsIaquinu SuISSIW 3} p(nod 1eym ¥ +Z + A¢ =

(9Q sIaqunu SuISSIW a1} P[Nod 1JeYM ¥ + X8-

£9( SIaquinu SUISSIW 3] p(nod Jeym 49 + X/ =

Xg - X} - X{+ X-

Z7+ b+ Zi+KL- ¢+ 26+ K¢

¢tXZ+ §-X

A; + X9 - G + X;
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Problem Solving

€ —9l 3¢ —0l1
9+ 0¢G
= = (8)
Ll d-g
0l +dy
(2)
€ —PpPg I —P
L+ PG
(9)
v + Ug ¢+ u
G+ ug

9 +/V_N \r - v_/ \v
= (%)
n/ \v + o_/ N\+ q
B (€)
p+ W W z
B @
N | N

spiwelAd uonippe ayj 819|dwoo

(1)

|l spiwelAd uoissaidxa
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Problem Solving

¢— Uy 9+ ugl
¥ + UG
— = (8)
¢ + ug 8 —ucl
G+Uu
(2)
¥ + Ug ug — ¢
| + U/
(9)
14 ¥ —ug
V—u/s

oL—ug J[z+ug |[ u9-9
= <= (%)
vﬂhm AMIcM Jﬂor
B = (€)
Nl/C \m+Cm m”\IC.V
- @)
LN BTN | T

spiwelAd uonippe ay} 819|dwod

(1)

Z spiwelAd uoissaidxa
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Problem Solving

- — “UMO InOoA
dn eyew
~ =z
(8)
ucl
¥ —ug
S~ —~
:UMO InoA
~— — dn ayew
uzli (2)
¥ —uc
< — JUMO InOoA
dn ayew
~ =
uzl (9)
¥ —uc
< ~
:UMO JNOA
~ = dn eyew
uzi

(S)

(¥)

(€)

€+ Ug

(1)

spiwesAd uonippe sy} ejeidwos ¢ spruelAd uoissaidxa
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Problem Solving

v_mﬂv _ v_Wlm
/v_m\ (8)

c¢|/om _ cm\lor
/cm\ (2)

m+/m¢ - mMmm
/N+mm\ (9)

Ob+de || _ N\lv_m
6L+

spiwelAd ay) 8)9|dwod

(g)

AE +/N _ v_W+ |
/v_m " r\ (¥)

s+wg |[[ J[G+ug
0z + WL (©)

pz [ _J[e+wpe
TG+p9 @

Z+ /Qm _ L+ dg
£+l ()

y spiwelAd uoissaidxa

Page 155



Problem Solving

P—PE—P

P—P+zP

¢ +PC +zPC

(8)

€ +93C +29¢C

< ~

prd

TN ”

G +9G +299

(1)

zd—4q¢

av + 9

P

(9)

v+ B¢

| + z8¢

TN o

l+ B¢

spiwelAd ay) a10|dwoo

(S)

We§ + Uz ug — Wy
y z ~ e
N~ <z
U — We (v)
90 + p 9¢ + PG
TN z N <z
N =
9+ pg (€)
p+dg pg —dz
TN < N <
N z
de ()
q¢ + e9 qc + ey
TN z ~ z
T~ P
qcgl + ecl (1)

G spiwelAd uoissaidxa
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Problem Solving

Algebra Pyramids

Each brick is the two bricks below it added together.

A) B)
a+ 2 2 a a+3 a 2a
C) D)
2a+7 | 3a+8
a+3 a—1 3 2a+ 3
E) F)
3b—2
b—5 3 b—5 1
G) 4p H)
2b— 2
b—5 7—0Db 2b
1) J)
9
c+4 | 3—2c 2c+3 | 14+c | 7—3c
K) L) 12 — 2¢
14 —6¢c| c+5 1—c
8 — 3c c+5
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Problem Solving

/ MA @H@ diagIn each square, the rows, columns and \

onals all total the same MAGIC expression!
S@/y Can you complete the squares?
A B C
8a | a | 6a 5x —2t| 5t | O
9x t
9a 13x|11x
MAGIC Exp. =15a MAGIC Exp. = MAGIC Exp. =3t
D E F
a+ 8b
c 5d | 2d | —d a+5b
7c |—3c 6.5d a+9b|a+2b
MAGIC Exp. = 3¢ MAGIC Exp. = MAGIC Exp. =
G H
d—5e|d—4e 5a —3b 4a — 2b|9b — 7a
d + 4e d+e 4b — 2a|7a — 5b
d+ 2e d—e 8b—6al3a—0>b
d—3e|d+7e|d+8e|d—6e| |8Ba—6b 6b — 4a
k 1 MAGIC Exp. = MAGIC Exp. = /
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Problem Solving

(" HAGIC

In each grid, the rows, columns and

~

nals all total the same MAGIC expression!
S% Can you complete them?
A& B
3d —c
a+b 2¢
a a—2b 5¢—3d 2d
MAGIC Exp. =3a + 3b MAGIC Exp. =
C D
7+ 4x — 6y —5.55 —2t —5s
10t — 8s
3—2y [84+5x—7y| 1-2x
MAGIC Exp. = MAGIC Exp. = 6t — 18s
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 =
4a — 2b — 2c 11a — 9b + 5¢
F 9a — 7b + 3¢ 6a — 4b 5b —3a—9c
10a —8b+4c| a+b—5c | 5a—3b—c |4b— 2a—8c
K 2 MAGIC Expression = /
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Problem Solving

—az +

v |4 [ nZ

ﬁ

w (st

6 — q¥ + »Z
— +m,
Jz — bg — b7
+ — vy

oL + oz-

31 ds (u, dnoad

qdey 1+ 245

— 4z + x01 + —
ﬁ w (v1
—| ¥ 4+ 4 — 9 + *¥
— + 9z + 19
] =
q |—|PC |+ 99 |+| PC
+ vz
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Problem Solving

— 9= i S—
+ | c-ov-vg—q +

ﬁ g (82 ﬁ g

2—-(qy—) —vS—8+(qZz —vL) + 9y — 2% + vZ—

(LT

(A£G + x7) — xg —z — Ag — x9

+ w-l-1z-
| 2ty -x + qz-o+vg

ﬁ g e ﬁ g (st ﬁ g (ve

NS+ (7 —16—[L+1G + yp—

&y —x + 27 — A7 + xy — 29 DG J— gk 97— D%

+ [gg=e=
+ fizzi="1 +|z-» + (77
ﬁ Q (€2

q+ 97— 06— 2%+ q¥ — v9 ﬁ g “ ﬁ g " D (02

(GFr s = = = D — € — Q% + DE + q7—

£9 + xg — G — x7

[ w
vs+05 -0 0¢ L Jw [ J

oy —7+2-29+/
311ds u, dnoas xg + £7 +x8 — xZ qz +v —q€ + vy
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Problem Solving

(1)

(2)

5x

zx 1.

2.

(3)

(@)

-3X

()

(6)

2y

7)

)

©)

(10)

-7/

Pupil task two

1.

2.

Which cards do | require to make x ?

Which cards do | require to make —2x?

Which cards do | require to make 0?

Which cards do | require to make 7x + 3y +4 ?

10.

11.

12.

13.

Pupil task -

What do cards 1 and 2 make?
What do cards 3 and 4 make?
What do cards 1, 2, 3 and 4 make?
What do cards 1 and 8 make?
What do cards 1, 2 and 8 make?
What do cards 1 and make?

What do cards 1, 3 and 8 make?
What do cards 1, 4 and 9 make?
What do cards 2, 4, 7 and 9 make?
What do cards 1 and 7 make?
What do cards 1, 2, 7 and 6 make?
What do cards 3, 4, 5 and 6 make?

What do cards 5, 6, 7, 8 and 9 make?

Which cards do | require to make an expression with 3 negative terms?

Pupil task three

1.

2.

Lucy says it is possible to combine cards to make 3x + 3y + 3.

Fill in the blank card so that you can make Lucy’s expression.

Now we have this extra card is it possible to combine cards to make

i.) -x -2y -8 - if so, which cards do you need?
ii.) -4x-3y-4 - if so, which cards do you need?
iii.) -3x+4y-9 - if so, which cards do you need?

Is she correct?
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Fluency Practice

Simplify:

1) 5p—3p+3y+3p
2) 4z* +2p* +4z* +22*
3) p*+2y°> —5y* —2y*
4) z3—-3z3 —z3 —-5p3

5) 3q +3q + 2q*

6) 2p3 —3y? —5p3

7) 5p—3z+ 3z

8) y° +4y’ —4y?

9) 2y3 +2y3 +4y?% +3y3

10) 5p* —5q° —¢q°
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Fluency Practice

Question 4:  Simplify the following

(a) 3y®+4ab + 7y*+ab

(b) 9x* - 2x-11x*+5x  (c) 7ac- 3ab + 9ab - 7ac
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Extension

AGT —9T 4+ A9 + 7 —XZ+ 0T + ;XL — 8+ AST — XHT + ,XST

(o1)

Xy + £0T — XAy — xQT + AxzT + A11—

(6)

X + A6 — £x — ,Ag + xAQT + ,ATT — Axg + ,XT

(8)

1 —AIT+ X6+ 4 —xp — €—

(L)

Ay + X€ + X7+ X7 — ;x — A8 — X/ + ,x€ + Ag—

(9)

XL — G+ XE—XB8+ X9+ ¥

(s)

Z7 4+ L7+ x5 — A 4+ 28 — £ + x¢§

(%)

A8 — x7 — ,x — S + xp + ,xT

(¢)

SuLIa) 9y1] dunoaf[od Aq Ajridwis
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Intelligent Practice

Explain what the following mean:

1) 3x 10) (5ab)?
2) 3b 11) Sab3

3) ab 12) 5a®b3
4) ab? 13) (5a%b)3
5) a®b? 14) (5a?*b?)3
6) a2b 15) (5ab?)?
7) 5a? 16) (10ab?)3
8) (5a)*

9) (5ab)?
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Fluency Practice

Note the order of operations when aXb=ab
creating algebraic expressions! a+b=a+b

Calculation Algebraic Expression

3Xa

44+ 3Xa

2+4+3Xa

2+4+bXa

24+4—bXa

a+4—bXa

a+c—bXxXa

aXc—bXa

aXc—2XbXa

c—2XbXa

cCX2XbXa

2XaXcXb

2XaXc+b

b+2XxXaXc+b>b

bX2XaXc+b

bX24+aXc+b

Page 175




Fluency Practice

Simplify:

1)
2)
3)
4)
5)
6)
7)
8)

9)

3x X z
5p X 6y
3y X 3y
4p X 4x
7x X 62
7x X 8x
8y X 8z
qX7z

4p X 5x

10) 5y X 3z
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Fluency Practice

Question 1: Simplify the following expressions.

(@) 3xy
(e) axc
(i) txt
(m) 4xfxg

(@) txcxw

(b) wx3 (c) 7 xx
(f) fxg (g) hxd
G) pxp (k) axaxa
(n) 3xwxy (0) px5xs
(r) yxxxw (s) Sxaxa

Question 2: Simplify the following expressions.

(a) 5x 3w
(e) 4x2xy
(i) 3axc
(m) 2ax 3y
(@) 2y xy
(u) 4tx 2t

(y) 2ax3p x 5w

(b) 4y x 2 (c) 3% 3m
(f) 3x2x2p (g) 5 x 2y x 3
() 4y x z (k) 5cxb
(n) 6¢x 3t (0) 9w x 3a
(r) Swxw (s) mx3m
(v) 6y x 3y (w) 9a x 9a

(z) 10y x2p x 3cxm

(d) ax4
(h) axyxm
() mxmxm

(p) nxcx7

(t) yx3xy

(d) 10gx 3
(h) 9ax2x2
(1) cx 6y

(p) 2y = 2g
(t) xx 2x

(x) 12y x 10y
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Fluency Practice

Simplify:

1) x%y X 4x*y

2) 6xy° X 6x%y7
3) 4y x 5x8y3

4) y8 x x8

5) 7x°y? x 3x*y*
6) 6x*y? x 7x*
7) 2x%y3 x 2x3y?
8) xy X 6xy’

9) 6x3y> X 4x2y

10) 2x8y* x x°y°
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Fluency Practice

Question 3: Simplify the following expressions

(a) a®xa

(e) 2t? x t

(i) 3p*x 2p
(m) 7a3 x 4a3
(q) ay xay
(u) 4ab x 2ab

(y) 2ad?e x a’c

(b) y xy*

(f) 4m x m?

(j) 2v? x 7v?
(n) 6c* x 5¢3

r) cfxf

(v) 3m?n? x 4mn

(z) 8m?n x 3no°®

(c) w? x w?

(8) gx2g°

(k) 9p? x 7p?

(0) aw x w
(s) dg x d?

(w) 2cd? x d?

(d) m? x m?
(h) p* x 3p?
() 5w? x 2w?
(p)rxry

(t) 3x%y x 2x

(x) 4a’bc? x a®b
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Extension

) 4 3a° 2a ab
a3
ab®
3ab
X (ab)® | ab®
4ab® | 8a’b?
bc
Vsa’h®
X 3a’
a’ 2 | ¥%a’bc’
6ab 2a'b’c’
3abc” 18bc® | 3a’b?

X 3ab | (2a)* | “bc®
C2
3b™
6
X | (2% abc’
3ac
ab 6ab

2ab%c™
) ¢ 4ab
6a’'b
4a 2a’b | 8a’b

2a°
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Extension

N /7 ~N
Axy Axy
X8 X8

Az A7
X X “ X x ”

Ag xy | A ¥ | xg | X Ag xy | A ¥ | x¢ | X
\ AN J
e N )

X X

Axg A7 Ax7 A7
Axg | xZ1 a Axe | x771 a

X01 0¢ S x0T 02 G

xz | £ ¥ X xz | £ b X
J
N\

Ax A Ax A

¢t | 9 Z1 | 9

x x ¥

A X 14 4 X A X ¥ 7 X
Z Ay vonendninn 1 Z AU voneoudninn T
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Extension

Zalygd vonedydininn

Zardd vonedndniniy

N [ )
Z,Ag Z.Ay Z,Ag Ze Ay
yZeX9 vZeX9
eAXT1 eAeXT1
z£,x £,X8 Aex9 | £7x7 3 z£,x £,X8 Aex9 | ;X7 ?
ZAx ZAx
ZAg | Ay 7Z7XZ X ZAg | Ay 2ZXT X
N AN J
e N N
9zP€ PE 9P€ PE
2,0% 2,9%
9296 2t 9 9296 2ot | 9
ePo¥ eP2¥
Po¥ | 225 | 293¢ X PO | 229 | 29¢C X
\ J J
4 N\ N\
1fer 1fer
At
v v
P9 | IP6 . P9 | 1P6
S @)
17 | JPS 1€ | x © g | Jrs 1€ | X
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Problem Solving

ﬁ AS4p | %

)
=
o™
X

s3nds
J1eaqasIy

M
N
=
o
X

)
X
N
~
S
o
~—

T
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Problem Solving

3qr?
4r

4r

.%X K —> X Rl *x — X
X X

—> X ™ > X

S ~ S ~ 5

)
S N & &
I> X
X o X —> X
X Q
S ox — X
— =

o

2n

1

o

™~

™
— X =
o~ X
X —= X ™
X BN —> X
o =
— X & = £

o

Algebraic
Ladders

o~
—> X ™ X =
X x S, X —> X
x .
—> ~ C‘? ~
= . —
o

n

N

X

X

Svw2x?

14)

3stu

13)
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Problem Solving

8)

3)

Algebraic
Ladders

6)

1)

o
~
S
on
x )
™ X —
X — X
— X
o —
N o S
S
N
e
[9\]
— X
X —>
X <
— X
= Q
— e
mn
> x| ®
X
X — X
—> X
<
S
—
(S}
o
- X —> X
x NU X %
&

9)
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Problem Solving

qv

470

s q

qy

P8 qovg
qeb

X X | g7v2
X 48 X 14
qz | X X qz
X vg 9PC | X
24zPC | X AR
qzp X X g
X
X X 6
14 X X 6
DY X X €
o[ —Ce >
X | Dy D X
—C w8 >—! x|

DEg

4 X
D X

ZPE

X

X qog

X ve
D X

X qo

X | Dpg
4 X

X

*'SwJ9)} Jo Jied yoea a19|dwo)
*SWJ9)} OM} 4O 3npoud ay3 SI uoissaldxa yoeg
e

isanIqIssod Jied 3onpoid TIV
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Problem Solving

X
X X X X
x
X X X X x
X
X X X X %
x
x x x x y
X
X X X X %
X X X X él_ -
_ (48 ;o @L
(178
X
X X
X
X X X
X
X
x x X
x
X
X X X

j41ed 1onpoud a/qissod A1ana puly
‘SwJ9) om} Jo 3onpoad ay3 Si uoissaudxs yoes J|

—
reL é'. isanqIssod Jred 31onpoad TIV

Page 198



Fill in the Gaps

Question Write Each Term Simpli_fy Each Answer
Separately as a Product Variable

2a X 3a 2x@Ax3x@ 6 x la? 6a*
S5a X 2b S5Xax2xb

3ab X 4a 3XaXbX4xa

5b% X b

3aX2aXa

8b3 X 2b?

a* x 3a?

7a X 2a°

b3 x 2b?% x 4b*

3a3 X 4a?b? 3x a3 x4 xa?xh? 12 X a° x B2
2a%b? x 5ab 2Xa:xb2x5xaxbhb

1 b X 6a*b

Za a

ab? X 4ab X 5b3

4a3b? x 6a*b

ab X 2b%c x a3

2
§bc3 X 6a%c® X b
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Fluency Practice

Simplify:

1) =
2) X
3)

g) XY

5) 2
6) —
7) 2
8) —
9) —

10) &
y
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Fluency Practice

Question 1: Simplify the following expressions.

(@) 12x+2 (b) 9y +3 (c) 15a+5
(e) 8m +2m () 10c+ 2c (g) 18d + 3d
(i) Sac+a (j) 6xy+y (k) 7mn+ n

(m) 25xy + Sy (n) 80gh +10h (o) 27xy + 3xy

Question 2: Simplify the following expressions.

14c 56w 45a
(@) £ (b) ER (c) Sa
() W o 8o 0 1
m c 3x
o 30ef o 20cde k) 429hk
0 b6ef 0) S5cde () 6gh

(d) 28c+7
(h) 35m + 5m
(1) 20ab + 2a

(p) 32abc + 8ac

(h) 70ab
2a
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Fluency Practice

Simplify:
2%7v8
1) 55
xX°y
8x8 4
2) 7.
4x2y
2x7y6
3) S
2xty
10x”y7
4) —
5x°y
5) 12x8y0
6) 24x8y7
4x 818
7) 5y5
2x5y
2x7y7
8) y
2xty
9) 14x06y>
7x%y3
4.,6
X
10) ==
Xy
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Fluency Practice

Question 3: Simplify the following expressions.

(a) h?+h b) =&+ x © 7y2 +y
(e) 16c¢%+4c (f) 20g% + g* (g) 45x3 +x
(i) 9h3+ 3h? (j) 10x3 + 5x° (k) 24m?+3

Question 4: Simplify the following expressions.

2 3
@ S B) 2= (© 3a°
g w a
(e) 35° () 52¢° (g) 100w’
7¢2 13¢ 10w

Question 5:  Simplify the following expressions

(a) a’b? + ab (b) xy? +x (c) 4ab? + 2ab?

(e) 16x*y°® + 4x?y* (f) 10c*de® + 2cde (g) 15abc* +bc®

Question 6: Simplify the following expressions.

(a) a3c3 (b) 10a4c3
2

ac 2ac 3802

©) 9abc3

(d) 40m? + 2m

(h) 30t3 + 3t

(d) Zﬁz
3e

(d) 25¢%d? + 5cd

(h) 24d%°f + 8d°f

(d) 4535b804

3a3b4c
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Extension

2ab x ?
120a%p*
> 3a%b x ?
48a%b% + ? @ 24a%h3 x ?
4a x 3b2 x ? 6ab x ?
8ab3 x ?
5p* x ?

10pqr x ?

80p*r2 x ?

4pr x 5q2 x ? 2pq x 4qr x ?
16p*q3re x ?

8a° x ?

120a8bbc?
?

12abc? x ?

48a%b5ct + ? a‘b? x ?

4abc x 2bc x ? 3ab x 4bc x ?

6atb3c x ?
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Fill in the Gaps

24795 qzve
q,PST 2419
£qP€ BX4XE 2qy
sdP6 XD XWe qovy¢
9q¢Pl qos
gq3P¥1 ZPS1
29 X § 248 D
AXDX8E | 90T qvs
D¢ Dg
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201 axu av
6Pl DX D¢
24¢ qXxg q€
491 qaxe a6
D X R'Y4 DX g D7
yD0 X @ ncﬂ nd|¢ (4 b X9 NdX|OH 001
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Fluency Practice

1)

2)

3)

4)

5)

6)

7)

8)

9)

20

Calculate y* + - Wheny =10

Work out y# + 3y wheny = 3

Evaluate Zz+gwhen z =2

Calculate z%+ ZZ—O whenz =5
24,

Evaluate ~ +x“whenx =6

Calculate % whenz = 8
Work out y2—5y wheny =5
Work out y2+4y wheny = 4

36
Evaluate — +z% whenz =9

10) Calculate % wheny = 4
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Fluency Practice

1)

2)

3)

4)

5)

6)

7)

8)

9)

Evaluate % +b*> whena =10and b =8

Calculate p? —3gwhenp =2andqg =4

Calculate (3a + 2b)?> whena =9and b = 8
5 27
Calculate p +; whenp =1landg =9
Evaluate (4a + 5b)% whena =3 and b =3
3a-b

Work out —— whena =9andb =9
Evaluate x2 + 3y whenx =9andy =5
Evaluate§+b2 whena =2and b = 2

Work out p? — 3q whenp =5andq =9

36
10) Evaluate x> + — whenx = 7and y = 9
y y
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Fluency Practice

1)

2)

3)

4)

5)

6)

7)

8)

9)

1)

2p-5q

Calculate whenp = —8andqg =1
Calculate x* — 5y whenx =3 andy = =7
Work out_Tzo +y%whenx =—-5andy = 4

Work out_T16 +g? whenp = —4and g = —3

ta-4b \vhena =—-3andb =1

Work out

Work out_T14 +b? whena = —7and b = 8
Evaluate p? + 4qg whenp = —8 and q = 4

Calculate % +q?whenp =1andgq = —1

Evaluate _pﬁ +q* whenp = —6and q = 4

Evaluate a? + 2b whena = —8and b = —8
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Fluency Practice

Question 1:

(@) a+5
(e) 2a

M b
2

(m) a?
(@ 2a+1
(u) 2a+3c

(y) 30-4a
Question 2:

(a) fg

(e) vh
Question 3:

(@) a+4
(e)d-c
(i) 2d +3c
(m) ac

a

(q) >

Question 4:

(@) 4(a+d)
(o) &

() br2
3

Question 5:

Question 6:

If a=7 b=10 c=3 d=8 and e=15
Find the value of each expression.

(b) b-4 (c) c+d de-d
(f) 4b (g) 3e (h) Sc
m% m% m%
() b? (© ¢ (p) o
(r) 3b-7 (s) 9c+11 (t) 4e - 45
(v) 4d-b (w) 5a+2d (x) e - 4c
(z) 15- 3c

If f=5 g=6 h=4 and i=2
Find the value of each expression.

() hi (c) fgh @ @

(f) 3f+2g (g) Sh+7i (h) 9h-7i

If a=-2 b=5 c¢=-6 d=10 and e=9
Find the value of each expression.

(b)b-8 (c) c+e (d) a-d
(f) 2c (g) 7a (h) -7b
()) 6e+3a (k) 5a+7 (1) 20 + 4a
(n) 40-d (o) 2e-a (p) bd+a
(r) % (s) Ve ® ¢

If a=15 b=4 c=6 d=05 and e=-3
Find the value of each expression.

(b) 5(c+b) (c) 3(10-¢) (d) abc
(f) a2 (g) 5b? (h) 8e*+3
0) 2¢c —e (k) 10d +4b

4 7

P=2L+2W, workoutPifL=8and W =3.

C=15h+ 30, workoutCifh=6.
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Fluency Practice

WHat’S z?

; to work out the value of z.
g.l.or.l. : Use the clues to work out the value of z

here ] Write down the values of the letters as you go.
a +6=-2 N+8=M
b=a+2 o =N+3
b-1=¢ O +P=0
d-a-¢ - a=P-a

d +-3=¢ Q-8=7¢

G=F+e 100-t=8§
H=6+6 é U=t+-8
H--4=1 é U-t-=V
1-6 =J V-6 =W
J-e=k W-J=X

4+L=M . 4+¥ =%
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Fluency Practice

M=G | WN=8l|d=11 | 3

| =v¢

X
]

N~

()
]

oL | M

nEe JEie

........ sonb Uy I s goNB TG
........ sonB (g +U)z b ces sonB g4 uUg U
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........ sonB FTUG ‘O coes soAB Z e Uy )
........ sonb Z-u U ces soMB Z4+U ‘O
........ Sonib | - U — 07 ‘W “ SONB QLU P
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........ SonB (z-U)(L4U) e soAB G-UE G
........ sonb u-0z .P g SoMB p +UZ B
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Fluency Practice

...... soAlb  (g+u)(g+u) 'n

........ m®>_m u + ml H.

6l |WN=¢l| A=G | O=¢

Ll
1

M=8lL|Z=1Lll | d=¥ O=¢-

¢=GL| d=8 | i=} [ 1=9
V=tl | d=. | S=0 | L=/
g=€l| r=9 | M=|-|M=¢

........ w®>_@ .VlNC J w®>_m Z+U

........ sonB (L+u)e b et o saAb @+ ug 'y
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Fluency Practice

substitute a value of n = 4 into these expressions:

(1) 2(2n-1)= 9) n2—-1=
(2) 4n—-2= (10) (n=1)(n+1)=
3) 5(2n-6)= 2n +121) _
(3) 5(2n-6) (11)10(”4 )_
(4) 10(n-13)=

(12) 5(n+6)=
(5) 2n +4 _

6 (13) (n+1)2-2n=

(6) n;—Z = (14) n2+1=
7 222 = (15) Vin—2 =
(8) in+4 = (16) 3(=90-9 _

12
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Fluency Practice

(v —q) + zoqp
(v —2)z— q|¢

:9)e|nojeo ‘|- =90

$9¢ 0} |enba jou ,ve sl Aym ‘g-=e | 'y

¢ m pue am usamjaq aoualaylp 8yl Sl leym ‘c- =B J| '¢

e Jo sanjeA 9|qissod om) 8y} ale Jeym ‘6 = ;B J| 2

RE€=QqC-=¢e} ¢, oM Bunenojes yum we|qoud sy} St jleym ‘- =e | °|
abusfoud U
&dm zqP 4
qrotp I I—-Dpg— qz q— v (v + Q¢ PE— 4
G-=z¢ V- =

Z+vq+qp —q) —q V€ qe — vg
Q+cm
NA,B + Qv MAGNV gD b—q q— 0 T
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Fluency Practice

o

£+4
) o),

:9)e|nojeD ‘|- =9

ilLorenba(g-e)—QL stAym ‘c-=qpue p-=eJ 'y

igo}enbae—gsiAym‘g-=ej ¢

72— X
¢—— Ol Z 8njiisans am Ji suaddey 1eym g

B€=097C-=¢€}l ¢)1 1004 81ENbS JOU JNg ‘$9- Joos agnd 0} 8|qissod )i sl AYM “|
abusjpyd DU
b A ¢ v 9+ 49
D— o D

1z 1| w=—p—- ,q -\qP¢ ¢ P+QP7— | @-9z-¢q
7Z-=@ £ ni| 9=¢ Abv

D — Q\B\(m NQ@ € I . qv

qz

e »Z A@ mV

DE — q7 - q—,q| 29— 97/ AT
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Fluency Practice

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

ONNG

(5) a+b
(@ a’+0b?
® 2a+b
H)  242-2p3
L 30b-a
®) aXa+b?

@ @a-by

@ a’+b

a—>b

2b?

a’ - b?

» ® @ ©

2a* - b
() 2v°-24°
M) a(a-b)
(@ b*a*-b)
© @-by

a+b
© =

a’+b
(a —b)?

b3

©

—a—>b

® ©

a’+ b3

2a%—=2b

© @

2(a + b)
@ bb-a
® (a+by

V) a(a + b

@ a—b

b

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

(=b)’

ab

2a? — 2b?

2a — b)

b(a — 2b)

(a — b)*

(2a* - 2b)?

a+b
a—>b

2(b —a)
2(a — b)?
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Fluency Practice

Using the formula A = L X W, find the
value of A when:

(@) L=10andW =6

(b) L=25andW =8

(¢ L=35andW =4

d
Using the formula s = T find the value

of S when:

(@) d=10andt =2
(b) d=450andt =9
(¢ d=20andt =25

Using the formula 4 = %, find the

value of A when:

(@ b=10andh =12
(b) b=5andh=7
(¢ b=25andh =10

Using the formula V = L X W X H , find
the value of I/ when:

(@ L=10,W =5and H =2

(b) L=8W=6andH =4

(¢ L=3,W=4andH =25

Using the formula F = m X a, find the
value of I/ when:

(@ m=4anda=—-6

(b) m=7.5anda=—-10

mxv?

Using the formula E = , find the

value of E when:
(@) m=5andv=2
(b) m=20,andv =4
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Fluency Practice

Wy — 4M—9q-

X purg
ng
=X
Je() UQALD)
T-=2°L=9‘c—=1 pa

s puld
z

w—+m=s
o

JBY) UOALD)
€=1'¢e=n°01-=7 €d

S purd
z
§T5+§muw
JeY) USAID)
[Z=Uuy=p‘L—=0 Td

H pulg
0C+5
-t

1R} UOAID)
[1=17-=5 1d

A putg

12

2—qy

+N~m”§

B} UOALD)
S—=2'8-=q¢c—=v D

i bd
==

renjeAq
r-=h‘s—=d ¢)

oD —0q +qp
ojen[eAq
[-=2%—=9°¢=v 7D

29— v
ojen[eAq
-=26=q¢-=v 1D

1 putg
4+bd = 4d —bg+ d CENO)) T +qp
Jey} UdALD) ojenjeAyq djenjeAy djeneAy
L—=49=b‘T=d pdq L=4T=b'¢—=d ¢4 r=/1-=2 d ¢-=29=q‘c=r 14
D puig
1= 5 .
w 4 ° (p—=1)r 29+ D¢
JeY) UDALD) drenjeaq Jjen[eAg JjenjeAq

T=101=uw pVv

9=z'¢=A'¢=x ¢V

cl=fv=2L=p TV

$=2CT=q°¢=p IV

Page 235



Fluency Practice

ymE =4 wE4m=s 25 cm>
4 I 4 1 .\ Nu oy — NQ + Q|
adaym ‘A puld aJaym ‘s puld pul4 puld
o)
YXxmxig=»4 w+n=a Jp+ ;9 2q + qo
alaym ‘A puid 91aym ‘a puid puld puid
-

mz+12=d e+ DTN (e—-Dp 2Z 1 40
alaym ‘g puid puld puld puld
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aJaym ‘y puld pul4 puld puld
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:uwn|od siy3 ug
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Problem Solving

50 to 100! ]

e=5

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

50 = 75 =
51 = 76 =
52 = 77 =
53 = 78 =
54 = 79 =
55 = 80 =
56 = 81 =
57 = 82 =
58 = 83 =
59 = 84 =
60 = cde 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:
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Problem Solving

@

I
O S~

0C =%%+q—DEg

I
S ©

It

Il
S5

()
Il
(@)

0T

ST =492+ XeE—11

61 =235 — €

$

8y =PC+%

6=m~—LE

>

L=q9q+D
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Problem Solving

Q)

8 =9C—-q—"0¢

()

PL=p—2

0= X¢+4qe—11

Il
> N

11 =2z + x¢§ — A¢

gz = (a2 + ¥

Il
o

0S4+ 87

6= 29 =39

i
VX

9=MZ + .12

LT = £g +x7

Il
<

(1=9+D

¢9|qissod san|eA Jo 13s auo Ajuo S|
*(uBIs snuiw 3y} 93s) aA13E33U 3¢ ISNW SI|elIBA dWOS
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‘uolssaldxa yoea Jo4
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Problem Solving

tE= s -=J €E=26+qz -7 —=¢q
= 2 )
I ﬁ .V|“ i N |”~&# 6
bg — U =D
f ;oﬁ
— =1
21 = (2 +120)¢ _ —=Y
=2 LE = 9T+ XE— 0C _
8 =4
L
G -—=g
0=—4S52
0 =0 —
9 6T = 47 — 2¢ s
S
— -—=P
geE=p—% _
v 8=q+0D -
— =M =D
0T = MZ + I€ _ ;
€ ¢3|qIssod san|eA Jo 13s auo Ajuo s|

‘aAeSau aq 3snwi 3|gelIeA puodas ay|

— =4 'anJ} 11 9)ewW ey} S3|qeleA 3y} 10} sanjeA 1a8ajul puly
- x ‘uoissaldxa yoea 1o
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Problem Solving

what values of ‘a’ and ‘b’ make the three expressions equal?

1) 3a+5 4b + 1) 8a —5b
2) | a+3b+2 2a+Db a+b+10
3) | 5b - 3a 2b + 5a 1M1a—-b+6

what values of ‘a’ and ‘b’ make the three expressions equal?

1) | a2+ b? 2(4b — a) 2(ab + 2)

2) |2a?+b+4 O9a + 2b ab + 2

3) | b2-a2 3(b + a) 7(b — a)
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Problem Solving

'SpJed 3y} JO JopJo ay3 a8ueyd pjnom eyl A pue x Jo sanjea mau yim dn sawo) '¢

X¢ + Ag
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Page 245



Problem Solving
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More-Same-Less — Substitution

= =x = =x =A =X _
A7 + x¢ A7 + x¢ A7 + x¢ S
=LA =x| 7=4A¢c=x =4 =x |, _
A7 + x¢ A7 + x¢ A7 + x¢ w “
= =x = =x = =x -
A7 + x¢ A7 + x¢ A7 + x¢ m
o s

uoissaidxa ay) Jo anjep
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Maths Venns
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Algebraic Multiplication and Division

Complete the missing parts of each of these calculations:

a® | x| ab | = 6ab 2 | =
2a | X [ 3ab | = a’b a’ | =
X%y | X = | 2x%° ab’ ab | =
3d* | x = | 6a%d° 4a’b = | 2a°
Show 8 different ways of multiplying to make 6a°b?:
a’ | X X | ab?
7~ -
3b x /—ﬂ X [3a‘b
6ab | x X | a
2a’b | X X | 6a
Simplify these divisions:
2ab ab> 12a’b®
b ab 3ab?
6a’b %9a’b® 7ab
3a 3ab? 7b
10a’b 8ab® 2a®x3b  _
2a° 2b? 6a
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Simplifying Expressions

qoot

29T X 249 X 4.0¢g Adwi q—v—4q49+1vg q;,0¢ X qvg
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Aydwis .08 q/ X g Adwis <(zqp7) Andwis Ayndwiis Ajdwis
PXPpXPpXS zX€ + ;X8 — ;X9 Xp+€—X+ L
Ayndwiis »(Ax7) Aduns Aydwis Xy X ,x¢ Adwis <(z9€) Andwis Ayndwiis
X — X + X + X€ 2XE X £, X% qz —pZ—qS + VL A2XS duwis
X X xz Ajudwis Adwis Anduwis Adwis ¢D X 0 Aiduis 2£sX0%
A8 —x7 — L1 + x6 Ay +x7 — L+ x¢g 22 Ayduwis
Ayndwiis c(07) Andunis D X D X D Aydwis pz X 2% Adwis Aydwis ¢DOE
¥S — ¢ S Andwis X—X2+ XYy
,(&x) Aydunis Anduns qz X v Aydwis oot p x 7 Aduis Ayndwis

suoissaidx3z bulAjdwis
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Fill in the Gaps

Algebraic Simplified Algebraic Simplified
Multiplication Expression Division Expression
5a x 3 14_a
2a
2b X 7b 18a + 3
1 X 10 5a
2 @ ¢ ab
2a X 3b 22ab
2a
2
3a X b X4c 15b
3b
6a X 2a X a 40abc + 8b
! bx4b X 6 21a
2 ¢ 3a2
252
3b% X 2b X c? >0a7h
2ab
8a X 2b? X a oa
36abc
5a? X D 20a’b 18a? + B 3a
4b
CJ X 2a X 4b 16a?b? 16b% = C] —
a
1 5bc
3 2a
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Algebraic Order of Operations

Example
Simplify 3a®? +axa
Multiplication first: 3a2+axa =3a?+ a?
Addition second: 3a% + a? = 4a?
Simplify these expressions
1. 5b+3bx2 2. 5b+2x3b
3. 3bx2+5b 4, 3bx2+5
5. 5+3bx2 6. 5+2x3b
7. 54+2bx3b 8. 5b + 2b x 3b
9. 5b% +2b X 3b 10. 2b X 3b — b?
11. 5b% + 2b X 3b — b? 12. 2b x 3b — b? + 5b?
13. 2b X3b—b X5b 14. 2b X 3b+bXx5b
15. 5b% + 2 x 3b — b? 16. 5b2+2%x3b—b
17. 5b% + 3b X b — 2b? 18. 2bx5b+3bXxb
19. 52 +axa 20. 2a+ 5b%* —a
21. b x 2b—5b?>+3axb—ab 22. b + 6b% =+ 3b
23. 8b x b + 6b? + 2b 24, 10a” +2a xa
3a X 2a

25 bat7x2a 6. 502+a- 82 +dax2a

8a X 2+ 20a? + 5a
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Algebraic Order of Operations

Where required, insert brackets to make these identities true.

Example (3a+2a) X 4a = 20a*> v
1. 5a + 4a X 2a = 18a?
2. 3 X a+ 4a X 2a = 30a?
3. 3X2a+4a +2a=9
4. 8 X 2a + 8a%?+ 2a = 20a
5. 4a X 2a + 5a* = 8a? + 20a3
6. 3a X b+ b = 6ab
7. 4a + b X 3a = 12a? + 3ab
8. 2%x2bx2b+3xb—b = 16b?

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

correct?

o+ 2ax 7 -4 o+ 20x7-4

=6ox3 =Ua+ 14a -4
_ 180 - 180 - 4

4o+ 20 x 7 - U = 140

=cox/ -4

=420 -4
o+ 2ax 7 -4

Yo+ 2ax 7 -4 =Ua+2ax3
=4o + 140 - 4 = 4o + Ga
=18 - 4 = 10a
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Sum and Product

K SUM 1 Top Box = Middle boxes added. \

PRODUCT Bottom Box = Middle boxes multiplied

EXAMPLE
Sum + | 2a+4 +
2a 4 A) 3c 4

Product X 8a X
B) Q) D)

+ + +

49 5 3 3h 6

X X X 18b
E) F) G)

+ | 4d -3 + | 5-3c +

-3 5 3e

X X X 3e?
H) 1) J)

+ 6t + 5w + 8h

t

X X 6wW? X 15h?
K) L) M)

+ | 2f + | 3d +

—2f 7d —2cC —6¢

X X X
N) 0O) P)

+ + | 4k + 3t +

2b a 3t 3x 4xy
X X
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Sum and Product

/ SUM 2 Top Box = Middle boxes added. \
PRODUCT Bottom Box = Middle boxes multiplied
EXAMPLE
Sum + [2a+3d +
2a 3d A) 3c 5t
Product X | 6ad X
B) C) D)
+ + + |3e—-5n
39 2r 4f —3h —5n
X X X
E) F) G)
+ |-2d-3f + + |2d + 34t
—3f 2ab 3a 2d
X X X
H) 1) J)
+ Tef + +
3ef 3qk 2k 3x? 2x%y
X X X
K) L) M)
+ + | 2e+1 +
3f+2 | [2e—4 3¢ + 4
X |12f + 8 X X |9e%+ 12e
N) 0) P)
+ + | c+5 +
4d+5 | —2d 3c 4y — 3 2xy
X X
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