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Function Machines 1 (One Operation). Al Dd I

Draw the following function machines.
Write in the missing number.
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Output  Input Output

24).




Draw these function machines. Wy ||
Wnite in the missing number. :
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Function Machines 2 (One Operation).
Draw these function machines
Find how the function machine changes the numbers.
Write the answer in the function machine
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Function Machines 3 (One Operation). =/
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Function Tables. Qe
Draw these function tables.
Write, in words, what happens to the input to get the output for each function table.
3).

6

=1=8

=1=18

L. 12).
Ou
14 21 24 8
7 14 9 3
(o] [11]
13). 14). 15). P
Input Output Input Qutput Input Output
4 7 5 10 7 8
1 4 2 4 15 16
3 6 3 6 3 4
16). 17). 18).
Input Output Input Output Input Output
2 10 2 9 15
4 20 6 13 21
6 30 3 10 9




20). 21).
Input Output ln:)(l)lt
7 3
7 3
5 1 4
9 5 6
24).
22). 23). — o e
Input Output Input t-?ut = ut
8 12 3 12 ; ;
12 16 9 iﬂz : !
7 11 4
7
ya) 26) 27).
r T In Output
Input Output Input ()L:tput ;;ut ut
‘ B : ;-lt 3 14
4 13 8 :) 2 13
2 11 3 2
29) 30).
T Input Output
Input Output Input (motpm ! u
12 3 13 °
8- 2 23 16 8 .
6 1 3
24 6 9 2
31 32) 33). )
r T In Output
Input Output Input ()L;tﬁput ;::n .
12 9 5 35 ;;) i
31 28 2 14 ;5 :
17 14 9 63
36).
35).
M). |
Input Output lnl)m ()ux;pm n;())ut
I8 2 / M
3 36 3
21 3 3 -
I 7
9 1 5 &0
39).
38).
. :
Input Qutput Input ()J-tpm n;:m
9 4 18 7 3
7 2 31 20 9
: 4- 25 14 7
5 0 2
41) 42).
40). . - T
- put
Input Output Inf;n ( l:put >
19 11 27 o
— 23 15 34 118 .
00, 0 19 3
IES :? | -
/‘|I". .i-_-_',',: - ?—j
_'-',‘ ‘\:_1.;" ) LW




Function Di

Look at the function diagrams and fill in the function table below it.

1)

4).

5).

6).

7).

Function Machines 4 (One Operation).

rams and Tables.

Input +4 | Output
input 2 9 4 22 10 17 0 14 47
output

Input -5 Output
input 9 7 5 1023 6 19 32 16
output

Input x3 | Output
input 7 8 4 9 10 12 11 0O 13
output
Input +2 Output
input 10 20 16 24 40 18 30 28 50
output
Input +9 Output
input I1 7 4 10 22 15 43 47 113
output
Input x6 Qutput
input 3 4 10 7 11 5 8 6 12
output
Input - Output
input 12 32 40 48 28 16 36 24 8
output
e R Input 12 Output
w input 4 20 15 19 30 27 43 31 9
output




Input

+8

Output

input 32

16

40

8 48

24 B8 & 9%

output

For these diagrams, fill in any part of the function table left blank.

10).

).

14).

Input x3 Output

input 3 5 7 10

output 6 12 24 36 42
Input +7 Output

input 10 6 9 15

output 9 27 3 40 90
Input +5 Output

input 20 35 15 45

output > 2 10 12 ¥
Input -15 Output

input 21 17 15 37

output 4 101 25 43
Input x11 Output

input 7 10 2 6

output 33 88 121 99 132
Input +9 Output

input 27 45 81 18

output 4 8 6 10 12
Input -23 Output

input 24 33 49 S8

output 2 7 12 3
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1 (Two Operations).

Function Machines
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Draw the following function machines.

\.

Wnite in the missing numbers.
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Function Diagrams and Tables. , la\,
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Look at the function diagrams and fill in the function table below it.

). Input x3 > +1 > Output

input 79 4 20 10 2 0
outpu

2). Input +4 x6 >—>

) input S 7T 20 4 6 10
‘Iil m'tput

Input x4 -6 >—>

input 7 8 4 9 10 20 15 2 23
output

4). Input +5 > +3 > Oulput

input SO0 20 15 35 60 10 45 30 S5
output

5). Input -3 x4 >—{ Output

: %3:\
input 11 7 4 10 3 15 23 43 103 ({{ ¥
output

Input -3 > +4 > Outpul

input 23 43 15 27 11 35 51 3 7
output

Input +2 > +7 > Oulpul

input 12 33 5 47 75 19 68 26 82
output

Input x5 -8 > Output

input 9 6 5 15 20 7 3 30 10
output




Input +8 >» -2 > Output
input 32 56 40 16 48 24 88 64 9%
Gutput

For these diagrams fill in any part of the function table left blank.

10).

Input x2 >» -3 > Ouput | R
input 35 7 10 "\ Ly
output 5 13 I7 I ® \
Input +3 >—> +1 >—> Output

input N6 9 15

output S 7 2 9 12

Input -3 >—> x4 >—> Output

input 7 9 14 4

output 40 32 20 48 3%

Input +3 > +5 >» Output

input 2 17 12 37

output 2 7 I 5 13

Input 5 >» x2 >»{ Output

input 7 12 17 6

output 22 W § 6 40

Input +6 >—> -4 >—> Output

input n % T2 M

output 7 3 9 6 11

Input -6 > 23 Output

input 21 33 9 18

output 2 7 12 3 15




An operation isundone by an - +
Opposite operation. :

For example:-

To undo this function, we do the opposite

). What is the opposite function of:

a). add4, b). take2  c). muliplyby7. d). divide by 11,
c). take8, f). add6, g). divideby 3, h). multiply by 14 ?

In worksheet "Function Machines 2 (Two operations).” we saw if a function has 2 operations we

must undo them both.
7 —® x3 +2 >— 23

To undo this function diagram we work backwards with the opposite operations.

23—l -2 >p 43 > 7 . £

2). Dmaw out the function diagrams that undo these functions:

a—P X3 > 42 >—ee b —P +3 > 46 >—>
c): £5 > -3 >— ) —Pm X6 > -4 >
P +2 > 44 >—ee  [—Pm -3 B x7 —e-
g 45 > 24 —ee b +4 B x2
i): -2 w27 —Eee ). X3 >» -5 —f—

3).  What is the opposite function of:

a).  multiply 3 take 4, b). divide5add7, c). multiply 5add 9,
d). add4divide 11, c). multiply 7 take 4, f). divide 3 take 12,
g). take 6 divide 5, h). divide 6 take 3, 1). add2 multiply 8,
j).  take 3 multiply 7, k). mubkiply 2 take 9, 1). addSdivide 137

13



Worded Questions.
Example: [ think of a number. Then I divide itby 3 and add 5. The answer is 11.
i). Dmaw thisas a function diagram,

ii). Now draw the opposite function diagram,
iii). Hence find the number [ first thought of.

+3 +5 >— 11
The opposite function diagram is

11 -5 > X3 —P—

Therefore the number [ first thought of is 18.

4). Forcach of the following questions

i). Drmaw the function diagram,
ii). Dmaw the opposite function diagram,
iii). Find the number I first thought of.

a). Ithink of a number. Then I take 4 away from it and multiply it by 3. The answer is 15.
b). I'think of a number. Then I multiply it by 4 and add 6 to it. The answer is 14.

¢).  I'think of a number. Then [ divide itby 2 and add 7 to it. The answeris 12.

d). [I'think of a number. Then [ add 4 to it and then divide it by 5. The answer is 3.

¢).  Ithink of a number. Then I divide itby 4 and take 7 from it. The answer is 3.

f).  I'think of a number. Then I multiply it by 3 and take 6 from it. The answer is 15.

g). [think of a number. Then [ add £ to it and then divide it by 3. The answer is 6.

h). [Ithink of a number. Then I take 9 away from it and divide it by 2. The answer is 7.

i).  I'think of a number. Then I multiply it by 5 and add 3 to it. The answer is 33,

J).  I'think of a number. Then I divide itby 7 and add 9 to it. The answeris 13.

5).  Use function diagrams and their opposites to solve the following problems.

a). To gethis Mum's age Tom multiplicd his own age by 4 and then took 5 years off it.
His mum is 31, how old is Tom ?

b). Jenny says she spends three times as long plus an extra 10 minutes on her homework
than her sister.
If she does 55 minutes homework, how long does her sister spend on homework ?

¢). Grandpa George adds 14 years to his age then divides it by 9 to get his grandsons age.
His grandson is 10, how old is Grandpa George ?

d). To find the perimeter of this rectangle you multiply the
length by two and add on 6 cm. -
Find the length if the perimeter is pes
i). l6cm, i). 26cm, ii). 30cm.

¢). Towork out a very simple clectricity bill you multiply the number of units used by
£2 and then add on the £7 standing charge.
Find out how many units were used if the total bill was
). £23, ). £37, ii). £87.




Calculate the missing outputs from the function machines below.

Function Machines — What is the secret code?

For each of your answers, shade the corresponding number on the grid below to reveal the secret code.
The secret code only includes numbers.

TR i B T e i R TS Y e
LT I TS S R A TR Y
A TR S BT IFTR S  e IETH g IETH o W
s—{v6 > 1 s T TLXOLS
ol _» ......... N s _» --------- 8 =p x8 [~ +6 —>§:._._._._._._._:
S pee 6 = x7 =¥ -8 [P
6 —> —4 (> 3= +16 >
P e B B e
20— 5 T 8= 6
g 6 57— 23 i
TN ey I B N Tl
5] 6 > e —{—16 >
3= 8 > 4 => <11 _’
Pl =z
o — x5 >
6 = 7 >
73142 | 7 |22 |39 |24 |44 27 | 37 | 2 |41 | 18 | 23
40 |51 (14 | 26 | 52 120 |89 45| 50| 6 | 32 | 1 71
53 111 125|130 | 61|12 |1 33|29 | 62| 36 |48 | 17 | 54
60 | 0 | 21 4 563113 |34 38|70 16 | 28 | 63
35| 5 {43 10|46 |19 | 8 | 9 |55 | 3 | 15|47 | 49

15



Function Machines (Extension) — What is the secret code?

Calculate the missing outputs and inputs from the function machines below.
For each of your answers, shade the corresponding number on the grid below to reveal the secret code.
The secret code includes letters and numbers.

2 —[ x5 | 7= r28 > 7 =<0} +6 >
TR e Y i IR T LT
T ESTI o BRSPS T O o
14—>+7—>§ """"" 55—>—29—>§ _________ 9—>x4—>—12—>§ """""
SNl IR BT o B TS S
oo w—o e | n—laler |
—» x8 [=—p 72 —> +13 [=—p 82 —> x3 = +5 =29
_» 1 15 _» — 1 4 _» = el o6
_’ — s 100 _» — 1 & _» — b 6
_’ 1 4 _» —1 ., 3 _» g Ny
_» 1, - _» ——1 _» — ol o7
_’ ey _» —1 1 _» —
4 |1 39|24 | 57|73 | 41 5 O | 51|60 |76 |11 |45 | 6
331255316 |17 |80 |13 (12|20 |42 | 58 | 56 | 30 | 21
3513243 | 8 |52 | 9 (89| 7 | 50|48 |40 | 44 | 27 | 70
28 | 18 | 46 | 37 | 78 | 22 | 34 |19 | 26 | 55 1 69 | 14 | 31 | 15
29 |1 36 |59 |10 |1 90 | 54 | 38 | 47 | 65 | 3 1 49 | 23 | 2

16
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100-> >197
105 >
3> >13
115 >37
5-> >
4> >20
6-> >40

...... > >100




Solving Equations

a) x+3=5 fl x—4=7

k) x+5=236

X —| 43

-3

2

b) x+9=16

x —»| 49

Extension — solve for x
1) 4+x=6
2) 24+x=7
3) 84+x=11

7) 14+ x =23 10)8+x =72
8) 19+ x=32 11) 11+ x = 64
9) 74+x=140 12) 284+ x =90

© Miss Brookes Maths 2015




One-step equations with function machines

a)x+6=10

byx-5=1

C) Xx+9=13

d)x-8=14

—_—> —>
«— <«
—> —
<« <«
O —>
<« <«
o —>
«— <«

www.teachingmaths.net
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Solving equations using function machines

Examble 1 - Solve 4x - 3 = 29

=3

+3

(o]

So x =

Example 2 - Solveg +9 =13

So x = 20

2) Solve Bx + 3 = 23

So x = ..

1) Solve2x -1 =9

So x = ..

4) Solve 8pb - 6 = 18

So x = ..

3) Solveg +7=9

So x = ...

X
6) Solveﬁ -4:=1

;

So x = ..

n
]
—

X
5) Solve — - 4

So x = ..

8) Solve 7p + 6 = 20

7) Solveg -11 =4

So x = ..



Simple Equations

Fill in the blanks to solve the equation.

20

11

15

24

17

1) +3=5 1) 14+ =
2) +5=9 12) 4+ -
3) +2=8 13) 7+ -
4) +3=9 14) 9+ =
5) +9=12 15) 11+ =
6) +4=11 16) 10- =4
7) -5=10 17)  15- =6
8) -7=13 18) 21- =7
9) -3=5 19) 19- =4
10) -6=14 20) 23- =8

www.teachingmaths.net




Wrnitmg 21[@@1 solving equations

Write and then solve these equations.
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Date:

Solving Simple Equations - The Balancing Method

a-4 = 10

O

?

b+6 14

'{:Fg'{:

e+3 = 27

S

?

22

.{:*g.{‘

10i =

100

.,gl‘“ @..g““




Solving One Step Equations - Addition/Subtraction

Look at these equations
and Five the vahe for
the promumeral

[T]&+8=10
[2]6+3=15
[3]d+4=0

[4]x+20=60
[5]t-10=5

[6]m-8=20
[T]h+5=30
[8]1-20="70
[9]w-15=104
10]s+12=13
[11]u-9=9

[12]g+7=23
[13] n - 100 = 40
[14] y+22=30
[15]a+ 16 =350
[16]e-7=6

[17]z-11=5

[18] - 10 =194
[19] j+3=101
[20]v+35=100
[21]7-4=24

-17=4
x—11=1|3[|

[26]x-9=34

[32]¢- 14=33

Mow sobve thega 4 3
equations showins YT
Workmg j’f 1'5-."I
Examples
b+ 15=85 g-9=27
=15 -1% ) s

h="T0 a=36

[24]e+15=22 [25]y+11=28

[27]¢-7=18

28]q-20=17 [9]6+10=11

[30]n+26=26 [31]d-20=T77

[33]a-11=55

[34]15+ =33 [35]w-9=8

 [EEx-12=38 [37]18+c=27

_ |#3]d-90=1

_'5'—?= 103 [39])i-56=11

_ |40]37+n=80 [41]k-8=100

[43]u-15=163

Ll The letter is on the right
i 5o these need an exirs line
N Find the value of the letter.

A7)
.

Examples

l6=5+¢ 15=g-7

l1=¢ 2=

— 11 Tlen smvene 4.|

the ajualion g

|-*EI =f - 11 .1; m =4

[28]83=r+16 [7[12=n-36

[2slss=19+% [8[11=m-17

|3?=u-:31 1|:n:|=g_g

[FZ]33=18+: []s6=d-24

[F3]75=p+55 [5[86=37=x

|11=.f-11 61=1r5—r

27




Solving equations

When two expressions are equal, this is called an equation.
Frasidl {Anemamanys] Nnnlmd-éadl-'
Anequation js in balance; Li‘-téfgl-‘  Pasan equals sign. side & the same JJ
To solvean equation adjust each side to find the valueof the variable.
¥ Fardrat 1 (Y 55 2
Subtract 9from eachside: =9 A -9 JIL
x=22
Example
Solve the equations (a) y + 13 = 52 Ib)p-18=5 (c) 7=4+x
y+13 = 92 p-18= 5 T=4 + x
=13 =18 +18 +I18 -4 -4
y =39 p=2 I =x
x =3
\ J
Exercise 15.1
Solve the equation:
1x412=23 2 y-6=1] dm=7=13 4 2l=y+6
5 15=t~-9 6 20+ y=5] 1 2-3=53 §r=8=|
9x-1=7 10 p+9=13 1 1-15=6 12 g-4=0
B U+x=A 14 33+y=10l 1B m-45=7 16 x-17=3
17 x~4=2 18 ¢~51=3 19 x-11=2 D 17+5=23
A ¥=v+7 2 13+ x=3] 2 m-3=19 24 23+y=46

28




Solving One Step Equations - Multiplication

Loak at these equations
and zive the value for
the promumeral

[1]4d=2
[2]6R=12
[3]5x=45
[4]9z=136
[5]10n=120
[6]7e=42
[7]8y=36
[8]5r=55
[9]11a=
[10] 9g = 18
[11] 3= =39
[12] 2 = 30
13|57 =15
15p =43
[15] 45 =28
[16] 6c = 36
17] 2k =48
[18] 9 =90
30u= 180
[20] 15x =60
[21]2v=34
3] 7=8
5;=:|

_"-._]L #'_ll' Solve these aquations
',:.' 1) 3 only this fme show your
W "-r"‘--hh working out.
1
q= Examples
fp=54 5d=3
+ & =& L] =5
p=9 d=
le=136 Ju=4

28]

28] 114=3

29| 17¢=7
—[30] 12¢=60 [31] 15x=13
m
2] 20m =29 Tr=42
[]
.'-_ These will have fraction
:.’? answers that can be
H*':ﬁﬂ:up]ued
B &= [35] 8d =6
1 —L
n
15k 20e=12

[38] 404 =123

—H
H

24f=6

— 1
1

1CIJ|—1"

i
=,

[39] 12v=10

[
—1
205 =16

—
0

1. 15x =28

A
=,

Thesa can be chansed
"-'|* from inproper fractions
”'T_Itn:lmu:edmlmah
[44] 4:=1 [45] 3e=11
[ [
—I —0
1 H
[46]8n=35 [4T]14d4=33
Hl []
—[ —[
Sn =
[48] 11z=50 [49] 4k=133

-2 —H
M —H

29




Find the value of x

Equations

5x = 30 X= N, 7x = 21 X =N
2x = 10 X= N, 3x =30 X= N
4x = 20 X= N, 6x = 24 X= N,
Find the value of x

X + 8 =20 X =N o, x-3=14 X= N,
X+5=12 X= N, x-12=6 X= N,
X+7=13 x=\ ............ X-9=4 x=\ ............
X+4=32 X= N Xx-3=18 X= N
X+6=25 X= N x-21=4 X= N,
X+ 11 =14 X= N X-32=6 X= N
| solve equations.

T HAVE FOUNA ThiS ...ttt e e e e e e e e e eeeeeeeaees

www.teachingmaths.net
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X+7=19 3x-9=24 4x-9=43
L L]
1 e
X = L L]
X =
X-13=12 9x +3 =39 5x-18=73
L L
1 e
X = L L]
X =
2x+4 =16 5+4x =37 8x+19=75
L L] L L]
_X=_ _X=_
L L] L L]
X= X=
3+2x=17 6x—5=67 6x + 13 =67
L L] L L]
_X=_ _X=_
L L] L L]
X= X =
2x-7=15 3x-7=-1 10x+7=11
L L] L L]
_X=_ _X=_
L L] L L]
X= X =
4x +7 =31 2x—-3=10 3x+14=17
] [ L]
X = e
X= X=

V
-
Y

=
(=
()
tog
(=
©
=
>
=
—
(A
()
(N
(=
l(
©
=
C <
?O
=
(o)
Q
=

©
=
E(D
=
<
?O
(S
=
v
e




Further equations

Exercise 15.2

Solve theequations

1 3p=1I

§ y-7=1
9 ¥Y=3+12
13 724+ 3=38
Was=12+x
2 12x+19=43
B 1lc-9=46
29 7y - =129
33 17=k+]

2 10mi =30

6 2x+6=14

10 7+4y=11

14 24+2=26

18 22+ 8x =38
22 40 = 8y

26 8m=2=22
30 120 =5y - 30
M 5z+3=48

3 Ty=42
75y-2=13
M Sm+d=44
15 x=-27=3
19 7x +6=62
3 £=-12=16
21 20+ 16t= 100
3 10p - 21 =39
B Ne=-7=53

4 x+3=9

8 19+2:=29
12 By =64

16 5¢ =35

20 59-% =0
M 61=12x+2
28 60 =3z + 24
32 7:s+18=46
36 32 +3z=4]

32



Name

Date

Solve these equations, showing full working

1) a+5=6

5a+7=3

9)2a+3=5

13) 3a+3=-6

17) 3a—-1=1

2M)3a—-4=4

2)b+7=12

6)b+4=2

10) 35 +5=20

14) 4b+ 6 =2

18) 4b—2=-3

22)4b—-5=6

3) c—4=8

NHec—6=3

1) de—4=12

15) 5¢ - 5=-20

19) 5c+6=38

23) 5c+4=10

4d—-11=5

8)d—-5=5

12)5d —10=20

16) 6d —3=3

20)6d+2=17

24) 6d +3=14

33



UNSURE

Can you find the missing weights?

(o)

/

2kg

10kg r

——-

{

1kg

/

g;@

r/

Each missing weight is .......c.ccc......

Each missing weight is .........c........

Each missing weight is .........c.......

Each missing weight is .......c.c.......

34



CONFIDENT

Can you find the missing weights?

2k \, \38kg 8kg \ 28kg/ \ ‘&IM‘QI
—

/ \ J

e

Each missing weight is .......c.cce...... Each missing weight is .......c.cce...... Each missing weight is .......ccce......

AT A
4T

—

Each missing weight is .........cc...... Each missing weight is .......c.ccc...... Each missing weight is .......c.ccc......
CHALLENGE
1 2
(&) o Q O 1)
30g 2109 309 2309
Each missing weight is .......c.cce...... Each missing weight is .........cc......

35



EXTRA CHALLENGE

4

(=]

5 O 6 ] O
/60 | | /9409 90g /2509\1

\

i

Each missing weight is .........ccc......

6kg

|

)

Each missing weight is .......ccce......

—=

|

Each missing weight is .......c.ccc......

9kg

1
(&)
m/
\

rs

Each missing weight is .......c.cce......

25kg

rs

|
Lo

;

Each missing weight is .......c.ccc......

Each missing weight is .......c.cce......

4 0 O > 0 ) 6 0 [
i é _{ /
= /e0o\ | | /540g\ | 2509

Each missing weight is .......c.ccc......

Each missing weight is ......cccc......

l e 0 5 2 a0

y

/

[\

33k9

1kg

6kg \
—

—

r_/—-"“

25kg

\O
o
o
~

—

3

&)

Each missing weight is .......ccce......

9kg

|

-

I

36



Solving Equations

For each picture, write an equation to describe it and then solve it. *****NOTE! The pictures are not drawn to scale******

Picture Picture Picture Picture

_ 20 | 20 | 2x [ 1 [ & | 3 | 8
_ 10x _ 8x || ] 20 _ 20

Equation Equation Equation Equation

Solution Solution Solution Solution
X =
Picture Picture Picture Picture

[ 3 | o9 [ 8 | [ 10x |

| 21 _ 14 _ _ 13 |
Equation Equation Equation Equation

2x+ 17 =27
Solution Solution Solution Solution
Jumbled Answers: < 0.5 1.5 1.5 2.5 5 2

www.MathsPad.co.uk
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Picture Picture Picture Picture
Equation Equation Equation Equation
8x+5=25 10x+2=12 5x-6=19 4x-2=8
Solution Solution Solution Solution
Picture Picture Picture Picture
[ 2x [ 2x | 16 | | 3 | 9
_ 40 | | Bx
Equation Equation Equation Equation
8x-7=9 ex-2=7
Solution Solution Solution Solution
Jumbled Answers: X= 1 2.5 2 2.5 3 ] 1.5 6
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Solving One Step Equations - Division

"._"_ Find the vahie for the Moy solve thess equatons .G i:':._.'r se the same method only
'};l letter that will make | | |showing working TS this time the questions
| these equations e | ~ ¥ | VT jimvolve decimals
d _ . q= Examples Examples
2 d_g Y3 kK _32 L=5
- T ., S N 21 .,
i d=56 =55 E=123 v=10.5
%=3 7 = _, (8] 2_; B3 2-3s [4]5-3
- | g 15 2 43
1] £ =3
BE :
— f 2oy BEeoy [Bl-s  Bi-s
?:.1. 1: - .'.]. 3
Pl
LI
(6] = . .
[[21 E_ys 22l w_, 1—=_'
BERE
6 . FE L] 14 & _ g 2 _. *
& 10 a7
5] £ <10 i -
5
Jo_ -
[10] L =9 23] m _,  [28] 4 _ 55
&£ -3 4 *
. 39 L =95
?=E 3 -
12| 2 =3 i:} 28] a _ap
12 3l 3
-
b_4
13] £ =4 o
o2 x
IR f_13
T2 I _¢ 4 10
k _ x
15] L =17 —=74
2 ——[31] i:g 32 i:jn 5 -
g &
16] Z =3 —
20

39



Solving Equations

2.

Exercise 1

Copy the equation and find the value of x by solving these equations :-

x+2:z6
x+7=20
x-20=0
x-8:z0
7-x=2
23+ x=60

W 3§ -~ W a o

b
e

h

9

Remember that 4x means 4 x x.

Three examples are shown opposite

of solving equations involving
multiplication.

Copy each equation and find the value of the letter :-

3x=15
7g=21
3b=33
2p=21
10x =955
20b=70

W Jj -~ W a o

b

x = 6

x+3:=z11 ¢ x+6:=13
x-1=6 f x-2:=21
x-30=20 i x+7=7
x+12:=13 I x-30:=%0
4+x=9 o 8-x=0
14-x=11 r 35+x=35
4x=40 Tx=121 9x =45
x=10 = X=2
4m=28 ¢ Op=40
6t= 36 f 8a-80
8d=56 i 2x=9
4p-18 | 6m=27
8t=12 o l4p=21
100¢ = 150 r 2n=19

40




Exercise 2

Find the value of x by solving these equations :-
Set down your working carefully.
a 2x+3:=5 b 3x+6:=21 c 4x+7:=23
d 5x+2:-42 e 2x-4:6 f 3x-3:-24
g 4x-1:=35 h 3x-6=0 i 6x-1=33
j Tx-2:=68 k Bx+4:-28 I 9x-2:6l
m 2x-12:=2 n 4x+10:-22 o Ix+20:=20
p 3x-5:=35 q 7x-7=0 r 2x-93:=0
s 9x-1:=24 t 4x+5:=19 u 6x-3:-24
Look at the picture showing 2 rods end to end -

| —

xcm 5cm

a  Write down an expression, in terms of x, for the total length of the 2 rods.
b Given that the total length of the rods is actually 14 centimetres :-

(i) make up an equation involving x.
(i) solve it to find the value of x.

I've got 30p and David told me he has x p. Together we have 42p.
a  Make up an equation using this information.
b Now solve it to determine how much David has.

There were x marbles in a bag. 7 were removed and I
found that there were then 14 left.

a  Make up an equation about the marbles.

b Now solve it to determine how many there
were to begin with.
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To find the area of a rectangle you multiply its length by its breadth.

a  Write down an expression for the
area of this rectangle in terms of x.

b If the actual area is 24 cm?,

(i) write down an equation involving x,
(i) solve it to find the value of x.

Find the value of x in each case :-

a Llx=7 b
2

d Llx=10 ¢

9 %x:ll h

j Lix+1:6 k

m Llx-2:1 n
2

x=9

vy

1lx=5
0

lx-4:-2
3

1v+1:3
b

4dom

xcm

42
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Solving Equations

Corbett Video 110 on Corbettmaths
mOotths
( Workout)
Question 1:  Solve the following equations
@w+5=7 ®mc+2=10 © a-1=6 @ x-4=5H
e X+4=13 (¢ 3w=12 (g) 2x = 18 (h) ﬂ:é
2

(i)%:7 0 By=30 ® x+10=40 O 2x =34
m - n m - (0] - -_— =
(my_9=7 ()6_8 ©w-15=35 ® 10 5
@ 1ly=55 © 2x=11 O b+6=4 © %:1.5
W4y=10 ®10g=37 ™a-7=-3 ® yv+2=-6
wW_.o7 @ b5=24

4
Question 2 Solve the following equations
@ 2x+3=9 ® 3w-1=14 @ 7y+2=30
@ 5x+ 20 =35 &) 6¢c - 12 =48 ® 8m-4=20
@ 7w+13=90 ® 12p-18=30 ® 9w-5=67
M 10a+40=100 ® 9x-24:=84 n 7w+1=1
m 6x-19=5 m 3w+ 4 =43 (o)§+1=5

i - - l - r ﬂ - -
® > 4=-6 (a) 1O+3 9 M 3 8=1
S i - i - u l - -
()4-7_14 (t)3+8_40 Ol 26 = 19
© CORBETTMATHS 2016
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mOtths

Solving Equations
Video 110 on Corbettmaths

]

Question 3:  Solve the following equations

@ 2m+ 8 =15 ® 10w - 3 =45
@ bw+11=19 © 8x+2 =30
@ 6bw+20=2 ) 2w -9 =-6
m%+6:1 (k)?w+8:3
(m)%x+3:15 (n)%m-7:2

Question 4:  Solve the following equations

(a)XZ;l:g (b)><4;3:8
@ 23—":6 (e)35_><:3o

®2X.2:12 ®8.9-7
U)%:é (k)2xT+5:7

Question 5:  Solve the following equations

@ 16 -y=5 ® 5 +x=13
d 38 -4m =14 ) 9+ 7x=Dhbl1
® 18-3a=6 () 21 =7 + 4f
© CORBETTMATHS 2016

© 4x+H=7
® 4x +11 =3
M 3c+8=-13
m _
(l)§+7--1
@ +x-2=-6
(c)m‘8
5 =3
® 9X _
4-20
M 3X _4 -
10 4:=-8
m 7x-5 _
10 -9
@ 10-3x=1
® 11 -bx =21
) 44 = 58 - 8¢g
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Equations: Forming and Solving
Video 115 on Corbettmaths

[ Workout )

Question 1:

Question 2:

Question 3:

Question 4:

Question 5:

I think of a number.
[ multiply the number by 3 and then add 5.
The answer is 29.

(a) Form an equation in terms of x.
(b) Solve the equation to find the original number.

I think of a number.
[ multiply the number by 5 and then subtract 2.
The answer is 58.

(a) Form an equation in terms of x.
(b) Solve the equation to find the original number.

I think of a number.
[ divide the number by 2 and then add 1.
The answer is 7.

(a) Form an equation in terms of x.
(b) Solve the equation to find the original number.

Gregory is x years old.
Daisy is 2 years older than Gregory
The sum of their ages is 40.

(a) Form an equation in terms of x
(b) Solve the equation and work out Gregory’s and Daisy’s ages.

Robert is x years old.
Hannah is 7 years younger than Robert
The sum of their ages is 61.

(a) Form an equation in terms of x
(b) Solve the equation and work out Robert’s and Hannah's ages.

© CORBETTMATHS 2014
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Question 6:

Question 7:

Question 8:

Question 9:

Question 10:

Equations: Forming and Solving
Video 115 on Corbettmaths

Michael is x years old.
Jenny is twice as old as Michael
The sum of their ages is 57.

(a) Form an equation in terms of x
(b) Solve the equation and work out Michael’s and Jenny’s ages.

Fiona is x years old.

Thomas is 3 years older than Fiona.
Cara is twice as old as Fiona.

The sum of their ages is 51.

(a) Form an equation in terms of x

(b) Solve the equation and work out Fiona's, Thomas’s and Cara’s ages.

Alan is x years old.

Barry is ten years younger than Alan.
Kevin is double Alan’s age.

The sum of their ages is 54.

(a) Form an equation in terms of x

(b) Solve the equation and work out Alan’s, Barry’s and Kevin’s ages.

Rebecca is x years old.

Mary is 8 years older than Rebecca.
Jill is three times older than Mary.
The sum of their ages is 67.

(a) Form an equation in terms of x

(b) Solve the equation and work out Rebecca’s, Mary’s and Jill’s ages.

Andy has x pence.

Kelly has 7 pence more than Andy.

Georgia has 9 pence less than Andy.

The total amount of money they have is £1.48

(a) Form an equation in terms of x
(b) Solve the equation and work out how much money each has.

© CORBETTMATHS 2014

47



Equations: Forming and Solving

Corbett Video 115 on Corbettmaths

mOtths

Question 11: Billy has x pounds.
Liam has twice as much money as Billy.
Nicola has three times as much money as Liam.
The total amount of money they have is £180

(a) Form an equation in terms of x
(b) Solve the equation and work out how much money each has.

Question 12: Farmer Jones has x sheep
Farmer Smith has 100 more sheep than Farmer Jones.
Farmer White has twice as many sheep as Farmer Jones.
In total there are 2500 sheep.

A

(a) Form an equation in terms of x
(b) Solve the equation and work out how many sheep each farmer has.

Question 13: The cost ofa TV is £x
The cost of a DVD player is £45 less than a TV.
The total cost of the TV and DVD player is £235

(a) Form an equation in terms of x
(b) Find the costofa TV

Question 14: The sum of three consecutive numbers is 51.

(a) Form an equation in terms of x
(b) Solve the equation and work out each number.

Question 15: The sum of five consecutive numbers is 110.

(a) Form an equation in terms of x
(b) Solve the equation and work out each number.

Question 16: A rectangular field is 7 metres longer than wide.
The perimeter of the field is 106m.

(a) Find the dimensions of the field.
(b) Find the area of the field.

Question 17: A rectangular field is 20 metres longer than wide.
The perimeter of the field is 280m.

(a) Find the dimensions of the field.
(b) Find the area of the field.

© CORBETTMATHS 2014



Using equations

Exercise 15.4

Express each problem as an equation. Solve the equation.
1 When 5 is added o pthe result is 19. Find p.
2 When 13 is subtracted fram xthe result is 5. Find x.
3 When 31 is subtracted from g this leaves 16. Find g.
4 The product of 8and xis 64. What number is 7 Multiply o find the producl.
5 The quotient of 28 and xis 7. Find x Divide to find |

the guotient. |
6 The quotient of 54 and z is 9. What number is 2

7 There are i passengers an a bus. 6 get off at a bus stop. :
If 25 passengers remain on the bus, what number is n?

8 When m is multiplied by itself theresult is 81. Find im.

9 Thesumof yand 13 is 52. What is the value of y?
10 The product of 9and zis 63. What & the value of 2
11 The quotient of 36 and x is 2. What is the value of x?

12 A teacher gives x coloured pencils each to & girls.
He gives away 56 pencils in total. How many pencils did each girl receive?

13 A rectangle is 8 centimetres long and y centimetres wide. If the area
of the rectangle is 40 square centimetres, find the width.

14 The area of a square & 121 square metres. Ilits length & x metres, find the value of x

15 Form anequation for each perimeter and solve it to find the missing dimension.

{a) i) (¢l £6m

i ]

2450m

Perimeter = 72cm Perimeter = 33cm

Perimeter = 22-3¢m

% Susan has 6 bags of marbles each containing y marbles.
She also has 3 loose marbles. In total she has 57 marbles.
How many are there in each bag?

17 Colin employs & workers each earning m pounds per week
He has extra payroll costs of £120 per week.
If his total pay costs each week are £2120, find the value of mr.
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Solving Equations
Video 110 on Corbettmaths

<

Question 1:

Question 2:

Question 3:

Question 4:

Question 5:

Question 6:

Question 7:

The equation 9x = 27 has an answer of x = 3.
Write down five different equations with an answer of x = 3.

Ronald is x years old.

His friend Colin is 3 years older than than Ronald.

Colin is 19 years old.
(a) Write down an equation for this information.
(b) Solve your equation to find how old Ronald is.

Hannah is n years old.

Her aunt Emily is three times older than Hannah.

Emily is 48 years old.
(a) Write down an equation for this information.
(b) Solve your equation to find how old Ronald is. S

Sam thinks of a number, n.
He multiplies his number by 7 and then adds 3 to the result.
His final answer is 45.

(a) Write down an equation for this information.

(b) Solve your equation to find the number, n.

A rectangular field has a perimeter of 150m.
The field is 15 metres longer than it is wide. -
The width of the field is x metres. o
(a) Write down an equation for this information.
(b) Solve your equation to find the width of the field
(c) Find the length of the field

Shown is a triangle.
The three angles add up to give 180°
(a) Write down an equation for this information
(b) Solve your equation to find x. 63°

The sum of each row is given.
Find a, b, c and d. 2x

24
28
29
31

olo|o|e
Clo|o|o
O|lO|o]S9
Q|0 |09

© CORBETTMATHS 2016
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Solving Equations

Answer the questions in your exercise book, writing out the question each time.

You must attempt at least 5 questions and the challenge question before moving on to the
next section.

Step 1: I can solve simple equations by looking at them

1.x+4=9 2.y+7=16 3.3+x=9 4.a-4=2 5.2w =44
6.9=g+7 7.10=d-3 8.32=18 9.1=k+2 10.11=x+23
11.c+8=7 12.¢c-3=7 13.7p =77 14.f+2=6 15.10=w=+3

CHALLENGE QUESTION: -30=2m

Step 2: |1 can understand and apply a method to solving equations.

1.3x+1=13 2.5a-3=27 3.2x—3=13 4.2y +4=10 5.3+ 2x=27
6.9+6x=33 7.44=5m+4 8.59=11a+4 9.51=6¢c-3 10.17 +7x =24
11.5t+13=78 12.112 =4+ 9f 13.92=9r-7 14.14d -20=50 15.5t+12=12
CHALLENGE QUESTION: r—-7=2

6

Step 3: 1 can confidently apply a method to solving equations when the answer
is not a positive integer.

1.2x+8=2 2.3=6p+21 3.3x+8=12 4.15=6v+7 5.7=9k+25
6.23=49-7x 7.2=3e+17 8.8=8-3h 9.14=7+3g 10.8=4n+5
11.6-3d =15 12.9-2a=17 13.20-2t =30 14.9-7j=22 15.5d+12=3

CHALLENGE QUESTION: 3r+9=2
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Step 4: | can form equations from a word problem and solve them.
Example:
A gardener plants m cabbages. He plants 5 more turnips than cabbages.

a) Write an expression for the number of turnips.
a. m+5
b) The gardener has planted 15 vegetables altogether. How many cabbages did he plant?

b. In total, he has m cabbages and m + 5 turnips. m+m+5 =15
2m+5=15
2m+5-5=15-5
2m =10
m =5

1. Sally has f bags of lego. Each bag contains 22 blocks.
a) Write an expression for the number of lego blocks Sally has.
b) John gives her 9 extra blocks. Write an expression for the number of blocks Sally now has.
c) Sally counts and has 119 blocks. Use this information to form an equation and work out how
many bags of lego Sally started with.

2. Michael gets paid £y per week for his paper round. After four weeks he gets paid, but £2 is
deducted for lateness.
a) Write an expression for the amount Michael gets paid.
b) When he opens his pay packet, he finds he has been paid £22. Write and solve an equation
to find out how much Michael is paid per week.

3. Asports team is taken to a competition in p cars. Each car contains 4 members of the team, except
for the last car which only contains 1 team member.
a) Write an expression for the number of people in the team.
b) The manager checks names off as car arrive and all 17 players arrive. Write an solve an
equation to find out how many cars were full.
c¢) How many cars were used in total?

4. Sarah thinks of a number, x. She doubles it and subtracts 5. She gets 27. What was her original
number?

5. Atriangular playground has its sides measured. They sides are f metres, f + 4 metresand f+5
metres.
a) Write an expression for the perimeter of the playground.

b) The perimeter is 51 metres. Form a suitable equation using this 1&
information.

f+5
c) What are the lengths of all three sides of the playground?
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Solving One-Step Equations

n+7=12  4n=28 n+4=20 13-n=7 8+n=15

www.teachingmaths.net
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Equations CrossNumber

ACross

1.2n =100
2.n—8=5
3.2+n =16
4.3n—1=17

10.2+3n =11

www.mathspad.co.uk
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Algebra — extension tasks

Exercise 1 : Match these worded expressions with the corresponded algebraic expression

1)
2)
3)
4)

12)
13)
14)
15)

any number add five
any number added to six and then times by three
a number divided by another

a number added to two times another number all
multiplied by five

a number add ten all squared

a number divided by six added to three
then all times by five

five times a number added to two times
another number

a number times by three then add six
a number times by three then all squared

a number add ten then multiply by two

one number divided by another number
then times by seven

a number times by itself then times by three
the difference between two square numbers
a number add three all divided into another number

three times a number then times by two

0)

k+3
5(b + 2c)

2(k + 10)

3m+6
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Algebra — extension tasks

Exercise 2 :

write these using letters (algebra) (a)
1) anumber add three
2) four times a number
3) five less than a number
4) add two different numbers
5) anumber minus two all multiplied by three
6) anumber times another number
7) anumber plus seven then times by two

8) a number divided by four

Exercise 3 :

write these relations using letters (algebra)

—

two numbers add up to 8

N

a number squared add another number equals 20

w

the difference between two numbers is 4

N

4 times a number plus 3 times another number equals 12

o O

a number divided by another number equals 3

-\l

)

)

)

)

) anumber times another number equals 10

)

) anumber times 2, add 4, equals another number
)

8) a number squared minus 3 equals a number add 1



www.mathspad.co.uk

Find the Mystery Number!

Rules

You must make both sides of the equals sign the same
You must use the same number in each box within a question, e.g.

5/+5/+|/5|+10 = |5|+20
A + + +2 = +8
B + +3 = + + + 2
C 6 + + 12 = + + 14
D + +19 = + 29
E +23 = + + + 15
F + +8 = + 14
+ 3 + = + 8
20+ 7 + = 17 + + +
42 + = + + 36
+ + + 10 = +

S7
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12 + = + 12
16 + + = 16 + + 2
+ + = 10 + + 3
+ = 18
12 - = + 2
+ + + 50 = + + 100
+ + = 13 + + 10
16 - = - 0
+ - = + 2
+ + + 2 = 17 -
+ + + 14 = + + 36
50 - = + 42
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The solution is...

www.mathspad.co.uk

Find a route through the maze where all the equations that you choose have the same solution.

Do not move diagonally.

Nm%unﬁﬁm 4(x+0.5)=24 ox—7=4 3(2x) = 30 ox +7 =2
ox = 18 4x +4 =7 3x—0.5 =16 5x— 0.5 = 25 3x+9 =35
3x-1 =11 Ox +2=17 4x +11 = 2 2(x+0.25) = 4 3x+3=7
4x +10 = 4 X—4=9 52x+1)=60 | (3x—=1)+05=31| 7x+5=12
3(x + 1) = 33 4x +12 = 2 3(x +2) = 11 1+x=65 5(x + 5) = 10
ox +2 =2 ox—3=3 7x—1=10 6x+11=3 Finish

59
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Think of two whole numbers under 10
Take one of them and add 1

Multiply by 5

Add 1 again

Double your answer

Subtract 1

Add your second number

Add 2

Double again

Subtract 8

Halve this number and tell me your answer

From your answer | can work out both
your numbers very quickly. How?

nrich.maths.org
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