Number Puzzles and Sequences J

i. Definition and Explanation

What are Number Puzzles and Sequences? Number puzzles and sequences are
mathematical problems that involve finding patterns, relationships, and rules
among numbers.

e A Sequence is a list of numbers arranged in a specific order, following a
particular rule or pattern.

e A Number Puzzle is a problem or game that requires logic and reasoning to find
a missing number or solve for a set of numbers based on given conditions.

The core skill for both is pattern recognition. By identifying the pattern, you can
predict what comes next, find missing pieces, and understand the structure of the
numbers.
ii. Key Points and Important Terms
Sequence: An ordered list of numbers.

e Example: 5, 10, 15, 20, ...

Term: Each individual number in a sequence. In the sequence 5, 10, 15, 20, the 1st
termis 5, the 2nd term is 10, and so on.

Rule/Pattern: The operation (like adding, subtracting, multiplying, or a combination
of operations) that describes how to get from one term to the next.

Term Number (n): The position of a term in the sequence (e.g., 1st, 2nd, 3rd...).

Arithmetic Sequence: A sequence where the same number is added or subtracted to
get from one term to the next.

e Common Difference (d): The number that is added or subtracted. It can be
positive or negative.

Geometric Sequence: A sequence where each term is found by multiplying or
dividing the previous term by the same number.

e Common Ratio (r): The number that is multiplied or divided.

Magic Square: A square grid of numbers where the sum of the numbers in each row,
column, and main diagonal is the same. This sum is called the "magic sum" or "magic

constant".
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lii. Detailed Examples with Solutions
Example 1: Simple Arithmetic Sequence
Sequence: 4,7,10,13, ,  Task: Find the rule and the next two terms.
Solution:
Look at the difference between terms:
7-4=3
10-7=3
13-10=3
Identify the pattern: There is a common difference of 3.
State the Rule: The rule is "add 3" to the previous term.
Find the next terms:
13+3=16
16+3=19
Answer: The next two terms are 16 and 19.
Example 2: Geometric Sequence
Sequence: 3,6, 12,24, ,  Task: Find the rule and the next two terms.
Solution:

Check for a common difference: 6 -3 =3, but 12 - 6 = 6. It's not an arithmetic
sequence.

Check for a common ratio (multiplication/division):

6+3=2
12+6=2
24 +12=2

Identify the pattern: There is a common ratio of 2.
State the Rule: The rule is "multiply by 2".

Find the next terms:

24x2 =48

48 x2 =96

Answer: The next two terms are 48 and 96.
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Example 3: A More Complex Pattern (Square Numbers)
Sequence: 1, 4,9, 16, 25, _ Task: Find the rule and the next term.
Solution:
Check for a common difference: 4-1=3, 9-4=5. No.
Check for a common ratio: 4+1=4, 9+4=2.25. No.
Look for another pattern: Relate the term to its position (Term Number, n).
Term1:1=1x1or1?
Term 2:4 =2 x 2 or 22
Term3:9=3x3or 32
Term4:16 =4 x4 or 4?
Term 5:25=5x5 or 52
State the Rule: The rule is "square the term number (n?)".
Find the next term: The next term is the 6th term, so we calculate 62.
6x6=36

Answer: The next term is 36.

iv. Summary of Main Concepts

e Pattern Recognition is Key: The goal is always to find the underlying rule.

Systematic Approach:

= QObserve the numbers.

= Test for a common difference (arithmetic).

= Test for a common ratio (geometric).

= Look for other patterns (squares, cubes, etc.).
e Arithmetic Sequences: Involve adding or subtracting a common difference (d).
e Geometric Sequences: Involve multiplying or dividing by a common ratio (r).

e Puzzles like Magic Squares: Use the given information (like a complete row) to
find a key value (the magic sum) and then use logic to solve for the missing
parts.

e Always Double-Check: Make sure your rule works for the entire known

sequence, not just the first two terms.




