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INVESTIGATION  ODD SETS

In this investigation, you will look at calculations made from an odd number of connected integers.

Use these steps.
 STEP 1  Write down an odd number of integers that increase by the same positive integer 

each time.
 STEP 2 Multiply the first and last integers.
 STEP 3 Square the middle integer.

 Example
  This is a set of 3 integers that increase by 1 each time.

   STEP 1 3, 4, 5
   STEP 2 3 # 5 = 15
   STEP 3  42   = 16

1 (a) Complete this table.

STEP 1
STEP 2 STEP 3

Calculation Answer Calculation Answer

1,  2,  3 1 # 3 = 3 22 =

5,  6,  7 5 # 7 = = 36

8,  9,  10 # = 80 92 =

14,  15,  16 # = = 225

 [3]

 (b) Write down the connection between the answer to STEP 2 and the answer to STEP 3.

The answer to STEP 2  ................................................................................................................  [1]

 (c) In a set of 3 integers that increase by 1 each time:

• one of the integers in the calculation for STEP 2 is 23
• the answer to STEP 3 is 484.

  Find the 3 integers.

............. , ............. , ............. [2]
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2 In this question, a set of 3 integers increase by 2 each time.

 (a) (i) Complete this set of 3 integers.

      7, ............, ............ [1]

  (ii) Work out the answers to STEP 2 and STEP 3.

STEP 2 ..................................

STEP 3 ..................................
 [2]

 (b) Make up 3 more sets of 3 integers that increase by 2 each time.

  Investigate the connection between the answers to STEP 2 and STEP 3.
  Write down this connection.

Connection  .................................................................................................................................  [5]
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3 In this question, a set of 3 positive integers increase by 3 each time.

 (a) Complete the table.

STEP 1 STEP 2 STEP 3

1,  4,  7 1 # 7 = 7 42 =

3,  6,  9 3 # 9 = 27 = 36

10,  13,  16 # = 160 132 =

# = 315 = 324

 [4]

 (b) Write down the connection between the answer to STEP 2 and the answer to STEP 3.

The answer to STEP 2  ................................................................................................................  [1]

4 Complete this table for sets of 3 connected integers.
 Use your answers to Question 1(b), Question 2(b) and Question 3(b) and any patterns you notice to 

help you.

Increase between 
integers each time

Answer to STEP 3 - Answer to STEP 2

1

2

3

4

5

k

 [2]
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5 For a set of 3 connected integers:

• the answer to STEP 3 - the answer to STEP 2 is 225
• the integers can be positive and negative
• the integers increase by the same positive integer, k, each time
• the answer to STEP 2 is -125.

 Find 2 different sets of 3 integers for which this is true.

............. , ............. , ............. and ............. , ............. , ............. [4]
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6 The first of a set of 3 integers is 10.
 The integers increase by k each time.
 Expressions for the integers are

10,     k10 + ,     k10 2+ .

 Complete this working to show that your expression in the last cell in Question 4 is true.

 STEP 3 ( k10 + )( k10 + ) =

 STEP 2 10( k10 2+ ) =

 [4]
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7 There are now 5 integers in a set.

 The first integer is still 10.
 The integers still increase by k each time.

 (a) Write an expression for the last integer in the set.
  Give your answer in its simplest form.

          10,      k10 + ,      k10 2+ ,      k10 3+ ,      ...................... [1]

 (b) Show that an expression for the answer to   STEP 3 - STEP 2   is now   k4 2 .

 [3]

 (c) Show that the expression in part (b) is true for this set of 5 integers.

     6,    10,    14,    18,    22

 [3]

Question 7(d) is printed on the next page.
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 (d) The integer at one end of a set is 41.
  There are 5 integers in the set.
  The answer to STEP 3 - the answer to STEP 2 is 144.

  Find both possible sets of 5 integers.

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

  ..............................................................................
 [4]
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