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StemUp Model Solution

1 Here is a number machine.
Theinput is 25. Work out the output.

Input |[—»| +11 |—>| Output

25 + 1l = 36

2 Here is a number machine.
Theinput is 3. Work out the output.

Input |[—»| -15 |—>| Output

3-15=-12

3 Hereis a number machine.
Theinput is 21. Work out the output.

Input |[—»| —-11 |—>| Output

21 =1 =10
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4 Here is a number machine.
Theinput is 22. Work out the output.

Input +3 Output

22 +3 =25

5 Here is a number machine.
Theinput is 6. Work out the output.

Function Machines

x5 -11

Input

Output

6xS5=23030-1 =19

6 Hereis a number machine.
Theinput is24. Work out the output.

-18 +23

Input

Output

26— 13 =66 +23 =29
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7

8

9

Here is a number machine.

The output is41. Work out the input.

Input

+11

Output

Work backwards using inverse operations: 4l —

= 30

Here is a number machine.

Theinput is 26. Work out the output.

Function Machines

Input

+7

x 8

Output

26 +7 =33, 33x8 =264

Here is a number machine.

Theinput is 23. Work out the output.

Input

x9

-9

Output

23 x 9 = 207,207 — 9 =198

stemup.co.uk


https://stemup.co.uk

StemUp Model Solution

10 Hereisanumber machine.

The output is 38. Work out the input.

Input [—»

+22

Output

Work backwards using inverse operations: 38 —

22 =16

Function Machines

........................... 16
L1 i
11  Hereisanumber machine.
Theinput is 25. Work out the output.
Input |[— x5 -7 Output
25 x5 =125,125 -7 =118
........................... g
Lo i
12 Hereisanumber machine.
Theinput is 6. Work out the output.
Input [—»| +24 x4 Output
6 +24 =30 30 x4 =120
120
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13  Hereisanumber machine.

The output is 17. Work out the input.

Input

+7

Output

Work backwards using inverse operations: 17 — 7

=10

Function Machines

0
L1 i
14  Hereisanumber machine.
Theinput is 26. Work out the output.
Input -16 +17 Output
26 =16 =10, 10 +17 = 27
........................... 27
Lo i
15  Hereisanumber machine.
Theinput is 12. Work out the output.
Input x9 -6 Output
12 x 9 =108, 108 — 6 =102
102

stemup.co.uk


https://stemup.co.uk

StemUp Model Solution

16  Hereisanumber machine.
The output is 8. Work out the input.

Input  |—»f -9 |—>| Output

Work backwards using inverse operations: 8 + 9
=17

17  Hereisanumber machine.
When the input is 11 the output is 66.
Work out the missing operation.

Function Machines

Input |—» x5 [|—>» —>| Output

Work out what happens at the missing step: S
becomes 66

18 Hereisanumber machine.
Theinput is29. Work out the output.

Input |[—> x4 |—»| —-13 |—>| Output

29 x4 =116,116 —13 =103
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19 Hereisanumber machine.
The output is 12. Work out the input.

Input |[— x2 |—»| Output

Work backwards using inverse operations: 12 +
2=56

20  Hereisanumber machine.
When the input is 28 the output is 25.
Work out the missing operation.

Function Machines

Input |[—»| -19 |—>» —>| Output

Work out what happens at the missing step: 9
becomes 25

21 Hereisanumber machine.
Theinput is 18. Work out the output.

Input  |—» -8 [|—> x2 |[—»| Output

18 -8 =10,10x2 =20
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22  Hereisanumber machine.
The output is 51. Work out the input.

Input |—» +24 |—>| Output

Work backwards using inverse operations: S| —
24 = 27

23 Hereisanumber machine.
When the input is 7 the output is 16.
Work out the missing operation.

Function Machines

Input |[—»| +18 |—>» —>| Output

Work out what happens at the missing step: 25
becomes 16

24 Hereisanumber machine.
Theinput is 18. Work out the output.

Input |—» -16 |[—> x3 |[—»| Output

18 —16 =2, 2x3=6

stemup.co.uk


https://stemup.co.uk

StemUp Model Solution

25  Hereisanumber machine.
The output is 5. Work out the input.

Input |[— +4 |—>| Output

Work backwards using inverse operations: S x ¢
=20

26 Hereisanumber machine.
When the input is 17 the output is 23.
Work out the missing operation.

Function Machines

Input |[—»| -15 |—>» —>| Output

Work out what happens at the missing step: 2
becomes 23

27  Hereisanumber machine.
Theinput is 30. Work out the output.

Input |[—> x4 |—> +6 |—>| Output

30 x4 =120,120 + 6 = 126
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28  Hereisanumber machine.
The output is 175. Work out the inpuit.

Input |[— x7 —| Output

Work backwards using inverse operations: 17§ =+
7=2S8

29  Hereisanumber machine.
When the input is 18 the output is 9.
Work out the missing operation.

Function Machines

Input |—» +2 |—> —>| Output

Work out what happens at the missing step: 20
becomes 9

30 Hereisanumber machine.
Theinput is 26. Work out the output.

Input |—» -20 |—> x4  [—»| Output

26 — 20 =6,6 x4 =24
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31 Hereisanumber machine.
The output is 77. Work out the input.

Input |[— x4 |—»| =23 |—>| Output

Work backwards using inverse operations: 77 +
23 =100, 100 +~ 4 = 25

Function Machines

32  Hereisanumber machine.
When the input is 23 the output is 78.
Work out the missing operation.

Input |—» x4 |—> —| Output

Work out what happens at the missing step: 92
becomes 78

33  Hereisanumber machine.
Theinput is 2. Work out the output.

Input —> x 4 —> +4 — +9 —

Output

2x49=88+4=22+9=1
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34  Hereisanumber machine.
The output is 36. Work out the input.

Input |[— x4 |—»| =16 |—>| Output

Work backwards using inverse operations: 36 +
16 = 52,852+ ¢4 =13

35  Hereisanumber machine.
When the input is 8 the output is 34.
Work out the missing operation.

Input |[—> +9 |—> —>| Output

Work out what happens at the missing step: 17
becomes 34

36  Hereisanumber machine.
Theinput is 28. Work out the output.

Function Machines

Input |—» -25 |—» +16 |—»| +18 |[—>

28 -25=3,3+16=19,19 +18 = 37

........................... 13
L1 i
____________________ tl7orx2
L1 i
Output
37

stemup.co.uk


https://stemup.co.uk

StemUp Model Solution

37  Hereisanumber machine.
The output is 152. Work out the inpuit.

Function Machines

Input |[—»| +17 |—> x4 —| Output

Work backwards using inverse operations: 152 +
4 =38,38-17=2

38  Hereisanumber machine.
When the input is 3 the output is 16.
Work out the missing operation.

Input |—» +22 |—> —| Output

Work out what happens at the missing step: 25
becomes 16

39  Hereisanumber machine.
() What is the output when the input is 29?
(b) What is the input when the output is 1137

Input |[—> x4 |—»| +13 [—»| Output

(a) Follow the machine forwards. (b) Work
backwards: 113 — 13 = 100, 100 =~ ¢ = 25

stemup.co.uk
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40  Hereisanumber machine.
The output is 43. Work out the input.

Function Machines

Input  |—» -4 |—»| +22 |—>| Output

Work backwards using inverse operations: 43 —
22 =212l + 4 =25

41  Hereisanumber machine.
When the input is 11 the output is 41.
Work out the missing operation.

Input |—» x5 [|—>» —>| Output

Work out what happens at the missing step: S
becomes 4l

42  Hereisanumber machine.
() What is the output when the input is 23?
(b) What is the input when the output is 43?

Input |[—> x8 |—> +3 |—>| Output

(a) Follow the machine forwards. (b) Work
backwards: 43 — 3 =40, 90 ~+ 8 = S

stemup.co.uk
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43  Hereisanumber machine.
The output is 168. Work out the inpuit.

Function Machines

Input |—» +18 |[—> x8 |[—»| Output

Work backwards using inverse operations: 168 +
=22 -18=3

44 Hereisanumber machine.
When the input is 19 the output is 78.
Work out the missing operation.

Input |—» +20 |—> —| Output

Work out what happens at the missing step: 39
becomes 78

45  Hereisanumber machine.
() What is the output when the input is 5?
(b) What is the input when the output is 1097

+ 39 or x 2

Input |[—> x4 |—> +5 |—>»| Output

(a) Follow the machine forwards. (b) Work
backwards: 103 — S = 104, 104 ~ § = 26

stemup.co.uk
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46  Hereisanumber machine.
The output is 63. Work out the input.

Function Machines

Input |—» -18 |[—> x9 [—»| Output

Work backwards using inverse operations: 63 <+
9=7,7+18=2§

47  Hereisanumber machine.
When the input is 30 the output is 133.
Work out the missing operation.

Input |— -11 |—> —| Output

Work out what happens at the missing step: 19
becomes 133

48  Hereisanumber machine.
() What is the output when the input is 3?
(b) What is the input when the output is 72?

Input |[—> +3 |—> x8 |—»| Output

(a) Follow the machine forwards. (b) Work
backwards: 72 + 8 =9, 9 -3 =6

stemup.co.uk

28
L2 ]2
.......................... oA
L2 ]2

(a) 48 (b) 6


https://stemup.co.uk

StemUp Model Solution

49  Hereisanumber machine.
The output is 211. Work out the inpuit.

Function Machines

Input |[— x8 |—»| -5 —| Output

Work backwards using inverse operations: 211 +
§=216 216 +8 =27

50  Hereisanumber machine.
When the input is 10 the output is 97.
Work out the missing operation.

Input |[—> —> +7 |—>| Output

Work out what happens at the missing step: 10
becomes 90

51  Hereisanumber machine.
() What is the output when the input is 2?
(b) What is the input when the output is 15?

Input |[—»| +12 |—>» —-13 |—| Output

(a) Follow the machine forwards. (b) Work
backwards: 1S + 13 = 28, 28 — 12 = 16

stemup.co.uk
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52  Hereisanumber machine.
The output is 252. Work out the inpuit.

Input |—» +22 |—> x7 |—»| Output

Work backwards using inverse operations: 252 ~+
7=36,36—-22 =14

........................... 9
L2 ]2
53  Hereisanumber machine.
When the input is 22 the output is 19.
Work out the missing operation.
Input |—» -13 |[—» -2 [—> —| Output
Work out what happens at the missing step: 7
becomes 19
......................... 2
L2 ]2
54 Hereisanumber machine.
() What is the output when the input is 7?
(b) What is the input when the output is 32?
Input |[—»| +11 |—>» x2 |—»| Output
(a) Follow the machine forwards. (b) Work
backwards: 32 ~2 =16,16 =1l = §
(a) 36 (b) S
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55  Hereisanumber machine.
Theinput isy. Write an expression, in terms of y, for the output.

y —> x5 —| Output

Apply each step to y in turn

___________________________ Yo
L2 ]2
56  Hereisanumber machine.
When the input is 20 the output is 128.
Work out the missing operation.
Input  |—» x3 |[—» +4 |[—> —| Output
Work out what happens at the missing step: 64
becomes 128
.......................... X2
L2 ]2
57  Hereisanumber machine.
() What is the output when the input is 8?
(b) What is the input when the output is 19?
Input |[—> +2 |/ -9 —| Output
(a) Follow the machine forwards. (b) Work
backwards: 19 + 9 = 28, 28 — 2 = 26
(a) | (b) 26
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58  Hereisanumber machine.
Theinput is x. Write an expression, in terms of x, for the output.

X —»| +10 |[—>| Output

Apply each step to x in turn

________________________ x+10
L2 ]r2
59  Hereisanumber machine.
When the input is 13 the output is 43.
Work out the missing operation.
Input |—» -4 |—» x7 [—> —| Output
Work out what happens at the missing step: 63
becomes 43
......................... =20
L2 ]r2
60  Hereisanumber machine.
The output is 14. Work out the input.
Input |[—> +4 |/ =11 |—» =2 —| Output
Work backwards using inverse operations: 19 +
2=16,16 +11 =27 27 -4 =23
23
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61  Hereisanumber machine.
Theinput isy. Write an expression, in terms of y, for the output.

y —> +3 —| Output

Apply each step to y in turn

4
............................ 3
L2 ]r2
62  Hereisanumber machine.
When the input is 23 the output is 52.
Work out the missing operation.
Input |[—»| +13 |—» -10 |—> —>| Output
Work out what happens at the missing step: 26
becomes 52
___________________ t26o0rx2
L2 ]r2
63  Hereisanumber machine.
The output is 16. Work out the input.
Input |[—> x3 |—»| +10 |—»| -6 |—>| Output
Work backwards using inverse operations: 16 +
6=22,22-10=12,12 +3=4
4
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64  Hereisanumber machine.
Theinput isy. Write an expression, in terms of y, for the output.

y —> +5 —| Output

Apply each step to y in turn

________________________ y*rs o
L2 ]r2
65  Hereisanumber machine.
When the input is 28 the output is 165.
Work out the missing operation.
Input  |—» -3 |[—» +8 [—> —| Output
Work out what happens at the missing step: 33
becomes 16S
.......................... XS
L2 ]r2
66  Hereisanumber machine.
The output is 51. Work out the input.
Input |—» -7 |—> +8 |—»| +21 [—>| Output
Work backwards using inverse operations: S| —
2l = 30,30 -8=22,22+7=29
29

stemup.co.uk


https://stemup.co.uk

StemUp Model Solution

67  Hereisanumber machine.
(a) What is the output when the input is 277
(b) What is the input when the output is 1847

Function Machines

Input —>| +14 |[—»| +24 |—>» x 4 —

Output

(a) Follow the machine forwards. (b) Work
backwards: 184 ~ g = 46, 96 — 29 = 22, 22 —
19 = &

68  Hereisanumber machine.
When the input is 25 the output is 275.
Work out the missing operation.

(a) 260 (b) 8

Input |—» +12 |[—» x7 [—> —| Output
Work out what happens at the missing step:
259 becomes 275
......................... 16
L2 ]2
69  Hereisanumber machine.
The output is 101. Work out the input.
Input |[—> x8 |—» +7 |—» -—-18 [—>| Output

Work backwards using inverse operations: 101 +
18=19,19-7=12112+38=14
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70  Hereisanumber machine.
(a) What is the output when the input is 15?
(b) What is the input when the output is 23?

Function Machines

Input |[—> +7 |/ +12 |—>| =<2 |—>

Output

(a) Follow the machine forwards. (b) Work
backwards: 23 x 2 = 46, 96 — 12 = 34, 34 —
7 =27

71  Hereisanumber machine.
When the input is 17 the output is 138.
Work out the missing operation.

(a) 17 (b) 27

Input |—> —» +9 [—»| x3 [—>| Output
Work out what happens at the missing step: 17
becomes 37
......................... +20
L2 ]2
72 Hereisanumber machine.
The output is 128. Work out the input.
Input |[—> +8 |—> x5 |—»| =17 |—>| Output

Work backwards using inverse operations: 128 +
17 = 145, 145 + § = 29 29 — 8 = 2|
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73 Hereisanumber machine.
(a) What is the output when the input is 267
(b) What is the input when the output is 77?

Function Machines

Inpu  |—» x9 |—» -10 |—»| +15 |—>»

Output

(a) Follow the machine forwards. (b) Work
backwards: 77 — 1S = 62, 62 + 10 = 72, 72 +
9 =138

74 Hereisanumber machine.
When the input is 16 the output is 207.
Work out the missing operation.

(a) 239 (b) 8

Input |—> —» -4 [—» x9 [—>»| Output
Work out what happens at the missing step: 16
becomes 27
.......................... L
L2 ]2
75  Hereisanumber machine.
The output is 275. Work out the input.
Input |[—> x2 |—> x5 |—»| =15 |—»| Output

Work backwards using inverse operations: 275 +
IS =290, 290 + S = $3, 58 + 2 = 29
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76  Hereisanumber machine.
Theinput isy. Write an expression, in terms of y, for the output.

y —> +8 —> x7 —| Output

Apply each step to y in turn

7y
............................ 8
B
77  Hereisanumber machine.
When the input is 23 the output is 13.
Work out the missing operation.
Input |[—»| -13 |—>» —> +12 |—»| Output
Work out what happens at the missing step: 10
becomes |
T dor=do
N
78  Hereisanumber machine.
The output is 60. Work out the input.
Input |[—> x2 |—»| =18 |—» x5 |—»| Output
Work backwards using inverse operations: 60 <+
S=12,12+18=30,30+2=1S
1S
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79  Hereisanumber machine.

Theinput isy. Write an expression, in terms of y, for the outpuit.

y —> +4 |—>

-4

Output

Apply each step to y in turn

80  Here are two number machines.

The same input, n, gives the same output in both machines.

Work out the value of n.

n —> X 2 —_—

+14

Output A

n —> x 3 —

+4

Output B

2n + 19 =3n+4,son =10

81 Hereisanumber machine.

Theinput is x. Write an expression, in terms of x, for the output.

X —> +3 |—>

x 8

Output

Apply each step to x in turn

stemup.co.uk
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82  Hereisanumber machine.
Theinput is x. Write an expression, in terms of x, for the outpuit.

X — =17 |—> x5 |—»| Output

Apply each step to x in turn

...................... SX T8
EE
83  Hereare two number machines.
The same input, n, gives the same output in both machines.
Work out the value of n.
n —> x4 |—> +3 |[—>| Output A
n —> x3 |—» +12 |[—»| OutputB
Gn + 3 =3n+12,son =9
............................ KA
BN
84  Hereisanumber machine.
Theinputisy. Write an expression, in terms of y, for the output.
y — 2 |[—> +6 |—>| Output
Apply each step to y in turn
% +6
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85  Hereisanumber machine.
Theinput is p. Write an expression, in terms of p, for the outpuit.

p —» +20 |[—»| -9 [—>| Output

Apply each step to p in turm

86  Hereare two number machines.
The same input, n, gives the same output in both machines.
Work out the value of n.

n —> x3 |—> +7 |[—>| Output A

n —> x4 |—> +6 |—>| OutputB

n+7=4n+6,son =1

87  Hereisanumber machine.
Theinput is p. Write an expression, in terms of p, for the output.

p —» +3 |[—» +9 [—>| Output

Apply each step to p in turm
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88  Hereisanumber machine.
Theinput is x. Write an expression, in terms of x, for the outpuit.

X —> -6

x 6

Output

Apply each step to x in turn

89  Hereare two number machines.
The same input, n, gives the same output in both machines.
Work out the value of n.

n —> X 2

+ 16

Output A

n —> X 6

+8

Output B

2n + 16 = én + 8, son =2

90  Hereisanumber machine.
Theinput is x. Write an expression, in terms of x, for the output.

X —>| -14

x5

Output

Apply each step to x in turn

stemup.co.uk
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91  Hereisanumber machine.
Theinput isa Write an expression, in terms of & for the outpuit.

a — =7 |—> x9 [—»| Output

Apply each step to a in turn

9a
............................ A
EE
92  Here are two number machines.
The same input, n, gives the same output in both machines.
Work out the value of n.
n —> x3 |—» +19 [—>| Output A
n —> x4 |—»| +10 [—»| Output B
3n+19=4n + 10, son = 9
............................ KA
BN
93  Hereisanumber machine.
Theinput isn. Write an expression, in terms of n, for the output.
n —» -23 |—»| +6 [—»| Output
Apply each step to n in turn
n _ 23
6 6

stemup.co.uk


https://stemup.co.uk

StemUp Model Solution

94  Here are two number machines.
The sameinput, n, gives the same output in both machines.
Work out the value of n.

n —> x4 |—» +14 [—>| Output A

n —> x6 |—»| +12 |—»| OutputB

Gn + 149 = 6n + 12, so n = |

95  Here are two number machines.
The same input, n, gives the same output in both machines.
Work out the value of n.

n —> x6 |—» +11 [—>| Output A

n —> x5 |—»| +14 |[—»| OutputB

én + 1l = Sn + 14, son =3

96  Hereisanumber machine.
Theinput is p. Write an expression, in terms of p, for the output.

p —> +21 |—> x2 |—» =12 [—>| Output

Apply each step to p in turm
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97  Here are two number machines.
The sameinput, n, gives the same output in both machines.
Work out the value of n.

n —> x3 |—»| +16 |—>| Output A

n —> x7 |/ +8 |[—>| OutputB

3n+16=7n+38 son=2

............................ 2
B
98 Hereisanumber machine.
Theinput isy. Write an expression, in terms of y, for the output.
y —> -6 —| —-15 |—» x 2 —| Output
Apply each step to y in turn
...................... y-492
N
99  Hereisanumber machine.
Theinput isn. Write an expression, in terms of n, for the output.
n —> -23 |—> +12 |—> +9 |[—>| Output
Apply each step to n in turn
n-2
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100 Hereisanumber machine.

Theinput isa Write an expression, in terms of a, for the output.

a —> -24 |—>

-2

—> +4

Output

Apply each step to a in turn
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