Peachy Pyramids

Classy greengrocers and fruiterers often pile up their fruit and veg in beautiful pyramid arrangements.

Often these are in nice square arrangements, with each layer fitting into the ‘gaps ‘ in the layer below.

Hence each layer is a square, but one fruit shorter on each side than the layer below.
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Problem 1

How many layers are there in the ‘peachy’ pyramid shown above?

How many peaches would the pyramid contain altogether?

How many ‘invisible’ fruit inside the pyramid?

Problem 2

Use a Spreadsheet to complete a table showing the Total numbers of fruit, and the number of Hidden fruit in each square fruity pyramid from 1 by 1 up to 20 by 20.

	n
	n^2
	Total
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Problem 3

The formula for the total number of peaches depends on the width of the base layer, which we can call n.

If I tell you that the formula is of the form 
P = n x (n + 1) x ( … ?) ( 6,

can you finish it off? 

Use your previous results, and a new column in your Spreadsheet to try out your guesses.

Problem 4

Can you modify your Spreadsheet to give the answers for pyramids built up from a triangular base layer? Or, even better, find the formula…!

(As a hint, the formula for the Triangle numbers on each layer, as opposed to Square numbers, is 

n x (n + 1) ( 2, as opposed to n ^ 2.)

Solutions

1.
30
4
5

2.


	n
	n^2
	Total
	Hidden

	1
	1
	1
	0

	2
	4
	5
	0

	3
	9
	14
	1

	4
	16
	30
	5

	5
	25
	55
	14

	6
	36
	91
	30

	7
	49
	140
	55

	8
	64
	204
	91

	9
	81
	285
	140

	10
	100
	385
	204

	11
	121
	506
	285

	12
	144
	650
	385

	13
	169
	819
	506

	14
	196
	1015
	650

	15
	225
	1240
	819

	16
	256
	1496
	1015

	17
	289
	1785
	1240

	18
	324
	2109
	1496

	19
	361
	2470
	1785

	20
	400
	2870
	2109


3.
P = n x (n + 1) x (2n + 1) ( 6

or  n (n + 1)(n + () ( 3

N.B. This is very similar to the formula for the volume of a square-based pyramid of base width n and height n…

V = (n x n) x n (3, which is reassuring!
The Spreadsheet approach would be to calculate the missing factor by dividing P by the known factors, and then trying to work out the formula for this new factor.

	n
	n(n+1)/2
	Total
	Hidden

	1
	1
	1
	0

	2
	3
	4
	0

	3
	6
	10
	1

	4
	10
	20
	4

	5
	15
	35
	10

	6
	21
	56
	20

	7
	28
	84
	35

	8
	36
	120
	56

	9
	45
	165
	84

	10
	55
	220
	120

	11
	66
	286
	165

	12
	78
	364
	220

	13
	91
	455
	286

	14
	105
	560
	364

	15
	120
	680
	455

	16
	136
	816
	560

	17
	153
	969
	680

	18
	171
	1140
	816

	19
	190
	1330
	969

	20
	210
	1540
	1140


 4.


The formula for the Total is P = n x (n + 1) x (n + 2) (6, which you could prompt for by suggesting the first two factors, and the (6, as in the preceding Problem.











































