5 on a Clock Solution

By Jack Arrowsmith Edmonton County School.
Part one: 24 Hour Digital Clock

When I first saw this problem I thought of all the number of times the number 5 would come up in the hour column, I figured out that there we on two times:

05

15

I then started to work out the number of times 5 came up in the minutes column, this worked out to be 16 times:

05

15

25

35

45

50

51

52

53

54

55 (two 5’s)

56

57

58

59

After this I worked out how many times these numbers occur in 24 hours, I did this using multiplication:

24 x 16 = 384

I then remembered that every minute the number of hours appears, therefore in an hour the number of hours appears 60 times. So I then worked this out.

There are two different values in which 5 occurs in the hour column in 24 hours, these are 05 and 15, therefore I used multiplication again to solve this:
60 x 2 = 120

Finally to work out the number of times “5” appears, I simply added the number of times it appears in the hour column and the number of times it appears in the minute column:

120 + 384 = 504

Therefore the “5” appears:

504 times

Part two: 12 Hour Digital Clock

By having a 12 hour digital clock you have half the amount of hour digits, therefore you simply have to subtract the number of times (x60) that “5” appears in the hour column of a 24 hour clock, from the number of times that “5” appears in 24 hours on a 24 hours clock:

504 – (1 x 60) = 444

However, because it is a 12 hour clock, it simply repeats itself twice in a day, therefore the number of times (x60) the “5” appears in the hour column of a 12 hour clock should be added to “444”:
444 + (1 x 60) = 504

Therefore, there is no difference in the number of times that “5” appears on a 12 hour digital clock and a 24 hour digital clock.

EXTENTION (PLEASE READ ALSO)

Part three: Personal Conjecture

Whilst writing this up, I realised that the number “5” on a digital clock appears in the following numbers:

5

6

8

9

Therefore, I believe that the number “5” appears many more times than just “504” on a digital clock.

Part four: Personal Proof

Firstly, I worked out all the number of times that “5”, “6”, “8” and “9” appear on the hour column of a 24 hour clock:
05

06

08

09

15

16

18

19

I then worked out the number of times that it appears on the minute column of a digital clock, 34:

05

06

08

09

15

16

18

19

25

26

28

29

35

36

38

39

45

46

47

48

50

51

52

53

54

55 (2 times)

56 (2 times)

57

58 (2 times)

59 (2 times)

I then worked out how many times these appear in 24 hours:

34 x 24 = 816

I then worked out how many times “5”, “6”, “8” and “9” occur in a 24 hours:

8 x 60 = 480

Finally, I added the two figures together to give me the number of times “5”, “6”, “8” and “9” occur in 24 hours:

816 + 480 = 1296

Therefore, my conjecture is that the number “5” occurs “1296” times in a Digital clock.

Please consider my conjecture and get back to me with your answer on my e-mail address which I have giving to you prior to attending the Higher Education School.
