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Answer all the questions.
INVESTIGATION SUMS OF NUMBERS
This investigation looks at the sum of the positive integers, 1 +2+3+---
It also looks at the sum of their cubes, 1P+234+3%+...,

1 (a) Calculate 1+2+3+4+5+6+7+8.

(b) The numbers can also be added using this method.

Complete this method for the sum of the numbers in part (a).

Step 1 Write down the first half of the numbers in a row.

Step 2 Write down the second half of the numbers underneath the
first half but in reverse order.

Step 3 Add each column of two numbers to make a third row.

Step 4 Find the total of the numbers in the third row by writing the
calculation as a multiplication.

1 2 3 4
8 7 6 5
9 9 9 9
4x9 = o

2 Use the method in Question 1(b) to calculate the sum of the first six positive integers, | +2+3+4+5+6.
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3
3 Complete the method to show that the sum of the first 30 positive integers is 465.

So 1+4+2+3+---+28+29+30 = 465.

1 2 3 15
............................................. 16
............... ST = 465 [3]

4  Find the sum of the first 160 positive integers, 1+2+3+---+160.
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5 Use Questions 1, 2, 3 and 4 to help you complete the table.

Question 2

Question 1

Question 3

Question 4

ﬁﬂggzzgzigizgri Multiplication Sum
4 2x5 10
6
8 4x%9
10
30 465
50 2551 1275
128 64 129
160
204 20910

6 1+2+3+---+n hasn positive integers and its sum is 7.

Find a formula for T in terms of n.
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7  In the table in Question 5 the number of integers is always even.

Does your formula in Question 6 give the correct total when n = 77
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8 (a) Complete the table.

Sum of first n positive integers Sum of first n cube numbers
Calculation Sum (7) Calculation Sum (§)
1+2 3 13 +23 1+8 9
1+2+3 13+23+33 36
1+2+3+4 1+8+27+64
15 1P +23+3°+434+5° 225

[4]
(b) (i) Write down the mathematical name for the positive integers in the Sum (§') column.
................................................. [1]
(ii) Write a formula for S in terms of 7.
................................................. [1]
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(¢) Use your answers to Question 6 and Question 8(b) to find the sum of the cubes of the first 40
positive integers.

1P +2°+3° +...+40°

(d) 1°+2° 433+ 41> =396900

Find how many cube numbers there are in this sum.
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