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2
Answer all the questions.
COMBINING TRIANGLE NUMBERS
This investigation looks at results when adding or subtracting triangle numbers.

Here is a table of the first 21 triangle numbers, T, to T,,.

Tl TZ T3 T4 T5 T6 T7 T8 T9 TIO Tll 12 13 14 15 16 17 18 19 20 21

1 |36 [10|15|21|28|36(45|55]|66/| 78|91 105/120{136{153(171/190|210|231

1  Find the next two triangle numbers.

a1k ax =85 ome

252422 =216 <

2 (a) Complete the table. &
1
2
&
L
5
6
n

A

*

(2]
(b) () 7,-7,_,=100.
Write down the value of ».
5 L I 1]
(i) Write down the difference between the 50th and the 49th triangle numbers.
50
................................................. [1]
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3

3 Complete the table for adding two consecutive triangle numbers.

T 1
I+ 4
I,+T, 9
T, +T, 16
ik 1‘5
Ty + T 36
T,+T, n*
o [2]
4 (a) Usc the last row of the table in Question 2(a) to complete the‘eqéqn— I = ﬂ' .....
Use the last row of the table in Question 3 to complete the &xn I+ 1 = oo ﬂ 9..

By adding these two equations together show that 7'

&\ﬂ_

Q’b

(b) Find T, ”

\QQQ\MOO

> 500500
:\omg 00-(. (BT | esseeneanous [2]

o 2
— 000600 ~+ 9w
s R
= §0Q,000 < So0
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5 (a) The table shows the difference of the squares of two consecutive triangle numbers.
Complete the table.

(T)? 1
(T2)2 e (T1)2 8
T- @ | 27

(T - (T, Cw
(T — (T, 125
(T,)? = (T, 216

(T)}—(T,_ ) n3

Q? [3]
(b) Calculate the difference between the squares of the 50th and Qe é—: le numbers.
Sa? ¢ ‘
0 7 Slo o0

................................................ [2]
6  The sum of two different triangle numbers somgtif als another triangle number.

When this happens, we have a triangle triple.b
Example ﬁ

*  Start with the trj ber T, =6.

. stion 2(a) 7, —T7, = 6.

So¢ T ~T,=T,.
. 1w, = L.
s (3, 5 6).
9 5
The @:e di umbers must be written in order of increasing size.
(a) Start with triangle number 7, = 15 and complete the method of the Example to find another
triangle triple.
i ¥
Lo - ak = \S
T %
So.M5. - MWw - 1,
T T
T, + ..M o= 1S
The triangle triple is (5, ........ “+ s e ‘ 5) [4]
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(b) In the table, each row is a triangle triple.
Use your answer to part (a) and any patterns you notice to complete the table.

Triangle triple
3 5 6
4 9 10
; I+ | ‘s
6 20 | 2l
7 A7 D

[5]

o’&
Q’b

page 2 to check the triangle triple beginning with 6.

(¢) Use the list of triangl

210 = 23|
“., 2\ X

[1]
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6

7 (a) The triangle numbers 7, and 7, are not consecutive. They are two apart.
Complete the table for subtracting triangle numbers that are two apart.

Ty= 1, 5

I,- T, —l

I — T, ﬁ

I.—T, U

T,-T, 13

Tn— Tn—2 1(\ _— ‘

O\i }
o [4]
(b) Use the triangle number 7, = 45 a triangle triple where

een the other two numbers is 2.

t row of the table in part (a).
thod similar to that in the Example in Question 6.

‘\—\T_%‘S‘)\ N <

23—‘A\:fq
ol 23| = 45

...............................
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