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14. Number Ninja 3 
 
1. For the sequence of operations below, if you start with 10 you end with 38. 
 
 
 
 
 
 
a. If you start with 16, you end with  b. If you end with 14, you start with 
what number?     what number? 
 
 
 
 
 
 
2. For the sequence of operations below, if you start with 41 you end with 15. 
 
 
 
 
 
 
a. If you start with 77, you end with  b. If you end with 5, you start with 
what number?     what number?  
 
 
 
 
 
3. For the sequence of operations below, if you start with 30 you end with 24. 
 
 
 
 
 
 
a. If you start with 70, you end with  b. If you end with 32, you start with 
what number?     what number? 
 
 
 
 
 
 

Start End    double     add 6  divide 
  by 5 

End Start add 8      triple  
 

End Start  divide 
   by 2 

subtract 11 
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Answers

The time increases by 1 hour, 15 minutes from one stage to the next.

A time increase of 1 hour, 15 minutes over 1 stage corresponds to a time increase of 
5 hours over 4 stages.

The stage 13 time is 5:35, so the stage 17 time is 5 hours later, or 10:35.

The stage 17 time is 10:35 and time increases by 5 hours for every 4 stages.  So the 
stage 21 time is 3:35, the stage 25 time is 8:35, and the stage 29 time is 1:35. 

The stage 2 time is 3:50 and time increases by 5 hours for every 4 stages. 

The stage 14 time is 6:50 and time increases by 5 hours for every 4 stages. So the stage 
18 time is 11:50 and the stage 22 time is 4:50.   

14. Number Ninja 3 (p. 17)

Tripling 16 gives 48. Adding 8 to 48 gives 56.

Work backwards from end to start.  If adding 8 to a number gives 14, then the number is 
14 – 8 = 6. Continuing to work backwards, if tripling a number gives 6 then the number 
must be 6 ÷ 3 = 2.  So the starting number is 2. Confirm this by moving from start to end: 
tripling 2 gives 6, and adding 8 to 6 gives 14.

2. The stage 1 time is 2:35, the stage 5 time is 7:35, the stage 9 time is 
12:35, and the stage 13 time is 5:35. The stage numbers increase by 
4 and the times increase by 5 hours.

3a. 10:35 

3b. 1:35 

4. The stage 2 time is 3:50, the stage 6 time is 8:50, the stage 10 time is
1:50, and the stage 14 time is 6:50.

5. 4:50

1a. 56

1b. 2

Subtracting 11 from 77 gives 66. Dividing 66 by 2 gives 33.

Work backwards from end to start.  If dividing a number by 2 gives 5, then the number is 
5 x 2 = 10. Continuing to work backwards, if subtracting 11 from a number gives 10 then 
the number must be 10 + 11 = 21. So the starting number is 21.  Confirm this by moving 
from start to end: subtracting 11 from 21 gives 10, and dividing 10 by 2 gives 5.

Dividing 70 by 5 gives 14. Adding 6 to 14 gives 20. Doubling 20 gives 40.

Work backwards from end to start. If doubling a number gives 32, then the number must 
be 16. Continuing to work backwards, if the adding 6 to a number gives 16 then the 
number must be 16 – 6 = 10. Going backwards one more time, if dividing by 5 gives 10 
then the number must be 10 x 5 = 50.  Confirm this by moving from start to end:  dividing 
50 by 5 gives 10.  Adding 6 to 10 gives 16. Doubling 16 gives 32.

15. Function Finder 3 (p. 18)

The secret operation is to multiply the two numbers and then add 1.  
For the examples given: 6 ♥ 7 = 6 x 7 + 1 = 42 + 1 = 43, 9 ♥ 10 = 9 x 10 + 1 = 90 + 1 = 
91, 7 ♥ 4 = 7 x 4 + 1 = 28 + 1 = 29, 8 ♥ 3 = 8 x 3 + 1 = 24 + 1 = 25, 2 ♥ 5 = 2 x 5 + 1 = 10
+ 1 = 11, and 3 ♥ 10 = 3 x 10 + 1 = 30 + 1 = 31.
For the questions:  (a) 5 ♥ 9 = 5 x 9 + 1 = 45 + 1 = 46, (b) 16 ♥ 3 = 16 x 3 + 1 = 48 + 1 = 
49, (c) 4 ♥ 8 = 4 x 8 + 1 = 32 + 1 = 33, (d) 5 ♥ 20 = 5 x 20 + 1 = 100 + 1 = 101, (e) 6 ♥ 3 = 
6 x 3 + 1 = 18 + 1 = 19, (f) 7 ♥ 11 = 7 x 11 + 1 = 77 + 1 = 78.

The secret operation is to add the two numbers and then divide the sum by 2. In other 
words, the secret operation finds the average of the two numbers.
For the examples given:  10 ♦ 20 = (10 + 20) ÷ 2 = 30 ÷ 2 = 15, 13 ♦ 1 = (13 + 1) ÷ 2 = 
14 ÷ 2 = 7, 25 ♦ 75 = (25 + 75) ÷ 2 = 100 ÷ 2 = 50, 14 ♦ 6 = (14 + 6) ÷ 2 = 20 ÷ 2 = 10, 
12 ♦ 14 = (12 + 14) ÷ 2 = 26 ÷ 2 = 13, 5 ♦ 9 = (5 + 9) ÷ 2 = 14 ÷ 2 = 7.
For the questions:  (a) 8 ♦ 12 = (8 + 12) ÷ 2 = 20 ÷ 2 = 10, (b) 3 ♦ 21 = (3 + 21) ÷ 2 = 
24 ÷ 2 = 12, (c) 17 ♦ 33 = (17 + 33) ÷ 2 = 50 ÷ 2 = 25, (d) 2 ♦ 8 = (2 + 8) ÷ 2 = 10 ÷ 2 = 5, 
(e) 15 ♦ 5 = (15 + 5) ÷ 2 = 20 ÷ 2 = 10, (f) 24 ♦ 30 = (24 + 30) ÷ 2 = 54 ÷ 2 = 27.

2a. 33

2b. 21

3a. 40

3b. 50

1a. 46    1b.  49        1c.  33 1d.  5    1e.  3     1f.  7

2a. 10    2b.  12        2c.  25      2d.  2    2e.  5   2f.  24 


