Large number investigation
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Using a calculator, we can easily find the value of 177 and obtain an exact answer of 6975757441.  From this we can see that the Single End Digit (SED) of 177 is 1 and the Double End Digits (DED) are 41.

But… can you work out what the SED and DED of 1729 are?  

If you try, you will quickly discover that any normal calculator will display the answer in standard form as 
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.  The problem with this is that the digits displayed are only the first dozen or so starting from the left.  The ones we want are at the other end, and have been rounded off and dropped!

How can we find them?  The answer, of course, is that we need to investigate in order to find patterns that we can use to predict the missing digits.

1. Let’s start with an easy one.  Using your calculator, evaluate each of the powers of five in the table below. 

	Power
	Value
	SED
	DED
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1



	5
	5
	05
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	25
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3



	125
	
	25
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2. Using the patterns you found in question 1, find the SEDs and DEDs for:





SED

DED


(a) 
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12


_________
___________

(b) 
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126


_________
___________

3. Does this pattern for 5 also work for 15, 25 & 35?  Check with your calculator whether the SEDs and DEDs patterns for 15, 25 & 35 match those for 5.

Conclusion:

4. Now try a harder one.  Evaluate each of the powers of seven in the table below.  What are the patterns in the SEDs and DEDs for 7?

	Power
	Value
	SED
	DED
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1



	7
	7
	07
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2



	49
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Patterns:

5. Using the patterns you found in question 4, find the SEDs and DEDs for:





SED

DED


(a) 
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13


_________
___________

(b) 
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26


_________
___________

(c) 
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500


_________
___________

6. Do your patterns for 7 also work for 17?  i.e. is the SED for 
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the same as the SED for 710? What about the DEDs?

7. Find the SEDs for:

(a) 
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1000


___________

(b) 
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511


___________

8. A common way of writing recurring decimals such as 
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 is as 
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×

.  Using this notation as a model, we write the pattern in the DEDs for 7 as 
[image: image27.wmf]07

49

43

01

,

,

,

 starting at 
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1

. Find the SED and DED patterns for the digits 0, 1, 2, 3, 4, 5, 6, 7, 8 and 9.  

Note:  In each case, check that if the pattern works for (say) 6, then it also works for numbers such as 16, 26 and 36.


Base




Patterns

  0

SED:  __________________________________



DED:  __________________________________

  1

SED:  __________________________________



DED:  __________________________________

  2

SED:  _________________________________________________________



DED: _________________________________________________________

  3

SED: _________________________________________________________



DED: _________________________________________________________

  4

SED: _________________________________________________________



DED: _________________________________________________________

  5

SED: _________________________________________________________



DED: _________________________________________________________

  6

SED: _________________________________________________________



DED: _________________________________________________________

  7

SED: _________________________________________________________



DED: _________________________________________________________

  8

SED: _________________________________________________________



DED: _________________________________________________________

  9

SED: _________________________________________________________



DED: _________________________________________________________

9. Using the patterns you have discovered, find the SED and DED (where possible) for each of the following.





SED

DED


(a) 
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11


_________
___________

(b) 
[image: image30.wmf]2

26


_________
___________

(c) 
[image: image31.wmf]3

333


_________
___________

(d) 
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100


_________

(e) 
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55


_________

(f) 
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51


_________

(g) 
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474


_________


10. If you look carefully at the SED and DED patterns for 2 and 4 you will see that they are related, as are the patterns for 2 and 8.  How are they related and why?  What other pair would you expect to be related in this way?

Try this!





What patterns can you see in the SEDs and DEDs?








Warning: The patterns for 2, 4 and 8 will need care!








1 - 1

_1010950208

_1011000459

_1011002084

_1011002104

_1011002130

_1011002144

_1011002156

_1011002116

_1011002096

_1011000505

_1011000518

_1011000484

_1010999877

_1011000071

_1011000099

_1011000167

_1011000022

_1010950325

_1010999739

_1010950233

_1010949692

_1010950106

_1010950124

_1010950131

_1010950113

_1010950003

_1010950098

_1010949723

_1010949133

_1010949148

_1010949157

_1010949141

_1010949052

_1010949125

_1010948365

