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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 —>

Row 2 —> 2

Row 3 —> 4

Row4 — | 7 8

Row 5 — | 11 12

13 14

15

Row6 —= | 16 | 17 | 18

Row7 — | 22 | 23 | 24

Row 8 —= | 29 | 30 | 31 | 32

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.

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

Complete the statements.

N(6,3)= oo
NG, e )=12
N[ ,4) =125

(¢) Complete the statement.

In row 8 the last number is written N(............... ,
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We write N(4,2) = 8.
We write N(4,3) = 9.

We write N(4,4) = 10.

............... ).

4.
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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 .........cccevvevieeiiiieenenne numbers. [1]

(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 = 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. =
'_
Example E
N(6, 4) is in row 6. &
The last number in row 5 is 15. =
N(6, 4) is in position 4. Q
So N(6,4) =15+4=19. 9
1
213 z
456 2
=
71819110 ®
SR I
Row 5— [ 11[12]13]14( 15 -
Row 6 = [16]17]18(19])20]21 =
N 1 m
22123 (2425(|26|27|28 =
o
29130(31(32|33|34(35(36 <
37(38| 40|41 45 °
Z
2
<
=
]
(a) Complete the statements. =
Zz
(i) N7 4) = o, +4=25 [1] §
=
(i) N y e )=45+ i =50 [1] §
o)
(b) This is a formula to find any number in row R. e
R(R—1
N RED
Z
k 1s the position of the number in row R. o
<
=
(i) Show that the formula is correct for N(6, 4). 2
z
=
o
=
[
2
8
Z
2
<
=
[1] T
z
E
o
=
'_
| I 2
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(ii) Find the 10th number in row 55.

(¢) (i) Calculate N(26, 26).

(i) N(R,k) =362
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Find the value of R and the value of k.
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................................................. 2]
................................................. 2]
R = oo
K= oo
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Numbers in the pyramid can be joined to make a diamond as shown. )
All diamonds in this investigation are similar. E
m
1 z
=
2y 3 o
7T\ 2,4, 5 and 8 make a diamond. S
SHE :
7 \8/ 9|10 The four numbers are always written in order from
smallest to largest.
11121131415 ~
1611711811920 21 This diamond has width 1 because 5—4 = 1. g
=
2223(2425(26|2728 We write D(2, 4, 5, 8) has width 1. 2
29(3031)32(33(34(35|36 E
L
3738 40 | 41 45 'g
[
o
P4
o
o
1
213
41516 5
VAR 6, 13, 15 and 26 make a diamond. g
718 /9 10\ =
11112 13i 14 1:5 This diamond has width 2 because 15—13 = 2. E
16]17] 18| 19|20 21 We write D(6, 13, 15, 26) has width 2. u
o
22(23]24|25]26]27] 28 =
o)
29130(31|32|33(34(35]|36 s
[a)]
37 (38 40 | 41 45
Z
2
/Il\ %
213 T
// \\ ;
41516 w
/ \ ,_
4 \ x
J181910 1, 11, 15 and 41 make a diamond. =
7 \
11]12(13[14]15 . g
- < D(1, 11, 15, 41) has width 4 because 15— 11 = 4. 0
16 lz 18119 ;O 21 e
22(23(24 |25(2627] 28
2913031 (3233343536 -
y; o
3738 40 | 41 45 Déf
)
=
z
E
o
=
'_
| I 2
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(a

)

QT —
1
2 3
4 5 6
7 8 9 10
I |12 | 13 | 14 | 15
16 | 17 | 18 | 19 | 20 | 21
22 | 23 1 24 | 25 | 26 | 27 | 28
29 | 30 | 31 | 32 | 33 | 34 | 35| 36
37 | 38 40 | 41 45
(i) Complete the statements.
D(C 5 , 8 y e , 13 ) haswidth..............
| DI (RPN , 18 , 200 s ) haswidth ...............
D( 2 s e R, e ) haswidth 4.
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(ii) Violetta draws diamond D(a, b, ¢, 33). %}
Her diamond has the largest possible width. E
Find the width and the values of a, b and c. E::
=
1 2
o)
[a)]
2 3
4 5 6 -
2
7 8 9 10 <
€D
T
11|12 [ 13 ] 14| 15 >
E
16 | 17 | 18 | 19 | 20 | 21 <
o
22 | 23 | 24 | 25| 26 | 27 | 28 5
o
29 | 30 | 31 | 32 | 33 | 34| 35| 36
37 | 38 40 | 41 45 z
£
<
=
width = ..o :’;’
Zz
[ Ll
z
D = e =
'_
9]
z
LGN (@)
[3] °
(iii) For D(a, b, ¢, d) write an expression for the width, w, in terms of b and c.
<
=
................................................. [1] 2
'—
P
E
4
=
[
2
8
Z
2
<
=
%
=
z
L
E
@
=
'_
| I 2
© UCLES 2025 @ 0607/53/M/J/25 Q



DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN

DO NOT WRITE IN THIS MARGIN

International _Mat@000800800800%* May/Jun - Paper 53 - QP - Cambridge

GradeMax

.

BT
(b) (i) Complete the table.
D(a, b, ¢, d) (a+d)— (b+c) wgm
DG, 8,9, 13) (5+13) - (8+9) = 1
D4, 11, 13, 24) (4+24) - (11+13) = 2
D(6, 18,21, 42) | ( — = 3
D@3, 17,21, 51) | ( - =

(ii) Complete this statement using an expression in terms of w.

| © UCLES 2025
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(¢) D(a, b, 147,182) has w = 2.
Find the value of a and the value of 5.
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