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INVESTIGATION

NUMBER PYRAMIDS

In this investigation you will look at the numbers in a pyramid of numbers.

The numbers are placed in order in rows.

Each row has one more number than the row above.

Row 1 — 1

Row2 — | 2 3

Row3 —= | 4 5 6

Row4 — | 7 8 9 10

Row 5 —

11 12 | 13 14 | 15

Row 6 —>

Row 7 — | 22

Row 8 — | 29

Row 9 — | 37 38

40 | 41 45

1 (a) Complete row 9 in the pyramid.

(b) Inrow 4 the 2nd number is 8.
In row 4 the 3rd number is 9.
In row 4 the last number is 10.

(i) Complete the statement.

We write N(4,2) = 8.
We write N(4,3) = 9.

We write N(4,4) = 10.

In row 3 the 1st number is 4.  We write N(............... s eeeeenaeeeas )=4.

(ii) Complete the statements.
N(6,3)= e
NS, oo )=12
A\ G ,4) =125

(¢) Complete the statement.
In row 8 the last number is written N(............... ) rrreeereeans ).
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The numbers at the end of the rows make this sequence.

1, 3, 6, 10, 15,

(a) Complete the statement.

This is the sequence of .........cccoevvevieniriiieenenne numbers.

(b) (i) Complete the table.

Use the pyramid of numbers and patterns to help you.

Row number Calculation Lians iﬁl;l ?;Efr
1 1 X 2 = 1
2 2 X 3 = 3
3 3 X = 6
4 X =
5 X =
6 6 X 7 = 42 21
10 X =

(ii) Show that the last number in row 50 is 1275.

(iii) Find an expression for the last number in row R.
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To find a number in the pyramid add its position in the row to the last number in the row above.

4

|

Example

N(6, 4) is in row 6.

The last number in row 5 is 15.
N(6, 4) is in position 4.

So N(6,4)=15+4=19.

1
213
4156
7189110
Row 5— [11]12]13] 14(15]
Row 6 — [16]17[18(19)20]21
22(23(24125|26(27|28
29(3031(32|33(34|35|36
37|38 40 (41 45
(a) Complete the statements.
i) N7, 4) = +4=25
(i) N(ooorrorene ) rrreeenreaens )=45+ i =50
(b) This is a formula to find any number in row R.
R(R—-1
N RED

k is the position of the number in row R.

(i) Show that the formula is correct for N(6, 4).
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(ii) Find the 10th number in row 55.

(¢) (i) Calculate N(26, 26).

(i) N(R,k) =362

Find the value of R and the value of k.
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Numbers in the pyramid can be joined to make a diamond as shown.
All diamonds in this investigation are similar.

1
/A3
7T\ 2,4, 5 and 8 make a diamond.
Y1216
7 \g/ 910 The four numbers are always written in order from
smallest to largest.
11112131415
1611711811920 21 This diamond has width 1 because 5—4 = 1.
22123124125(26|27|28 We write D(2, 4, 5, 8) has width 1.
29130(31(32|33|34|35|36
37138 40 | 41 45
1
213
41516
VAR 6, 13, 15 and 26 make a diamond.
718 /9 10\
11112 13i 14 1:5 This diamond has width 2 because 15—13 = 2.
16]17] 18| 19|20 21 We write D(6, 13, 15, 26) has width 2.
22 (23242526 27] 28
29130(31(32|33|34|35|36
37138 40 | 41 45
1
/\
7
213
/ \
V4 \
41516
// \\
J1819(10 1, 11, 15 and 41 make a diamond.
V4 \
111121131415 )
- < D(1, 11, 15, 41) has width 4 because 15—11 = 4.
16 lz 18119 %O 21
22(23(24 |25(26 2728
29 (30|31 \32\ ;?f 34 (3536
37038 [40|4i 45
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(a

(T —
1
2 3
4 5 6
7 8 9 10
I |12 | 13 | 14 | 15
17 1 18 | 19 | 20 | 21
22 | 23 | 24 | 25 | 26 | 27 | 28
29 31 | 32| 33 | 34 | 35| 36
37 | 38 40 | 41 45
(i) Complete the statements.
D( 5 , 8 , 13 ) haswidth.............
| D (RPN , 18 200 ) haswidth ...............
D( 2 s e e e ) haswidth 4.
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(ii) Violetta draws diamond D(a, b, ¢, 33).
Her diamond has the largest possible width.

Find the width and the values of a, b and c.

1
2 3
4 5 6
8 9 | 10
1|12 13| 14| 15
18 | 19 ] 20 | 21
22 | 23 | 24 | 25 | 26 | 27 | 28
29 32 | 33 | 34| 35| 36
37 | 38 40 | 41 45
Width = oo
A= et
D=
C o e
[3]
(iii) For D(a, b, ¢, d) write an expression for the width, w, in terms of b and c.
................................................. [1]
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(b) (i) Complete the table.

D(a, b, ¢, d) (a+d)—(b+0) wgm
DG, 8,9, 13) (5+13) _ (8+9) _ I
D@, 11,13,24) | (4+24) — +13) = 2
D(6, 18, 21,42) | ( ~ - 3
D@, 17,21, 51) | ( _ _

(ii) Complete this statement using an expression in terms of w.
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(¢) D(a, b, 147, 182) has w = 2.

Find the value of a and the value of b.
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