Unit 7

MCR 3U1

Lesson 1: Arithmetic Sequences
Thus far, we have discussed and examined a number of different functions – linear, quadratic, exponential, and so on. All of these functions have their own unique properties. Now, we are going to examine two additional types of functions, and determine how they relate to our new topic.

As an introduction, we need to talk about sequences. A number sequence is a set of numbers arranged in an order. Each sequence contains different terms – a set of numbers in a sequence.
Sequences can be represented by either continuous or discrete functions:
· Continuous Function: ___________________________________________________

___________________________________________________________________

· Discrete Function: _____________________________________________________
___________________________________________________________________

Example 1: Determine the type of function that can be used to model each situation.

a) The charge in a battery decreases by about 2% per day and can be modeled by the function 
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, where d is the time in days, and C is the level of charge as a percent.

b) A bacterial growth culture starts with 200 bacteria and doubles every hour. Its growth is modeled by the function 
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, where t is the time in hours, and N is the number of bacteria.

The type of function that models a sequence depends upon the type of sequence given. Once you have identified the type of function, you can then determine a formula to represent that sequence.

To determine the formula for the nth term of a sequence, find a pattern and use it to write an expression for each term as a function of its term number.

An arithmetic sequence is a special case. This type of sequence consists of consecutive terms that have a common difference. The formula for the nth term, 
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of an arithmetic sequence is represented by the equation:
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a is the first term in the sequence

d is the common difference

n is the term number
This equation gives us the explicit formula for arithmetic sequences. An explicit formula represents the formula that can be used to determine any term for a given sequence.

Finally, if you are given the formula for the nth term, 
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, the terms of a sequence can be written by substituting term numbers for n. The n is represented as a subscript, indicating the position of each term in the sequence.
Example 2: Given the formula for the nth term of an arithmetic sequence, 
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, write the first four terms.

Example 3: Given the formula for the nth term of an arithmetic sequence, 
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Example 4: Find the formula for the nth term for the arithmetic sequence 5, 9, 13, 17, …

Example 5: How many terms are there in the sequence 1, 4, 7, …, 121 ?
Example 6: In an arithmetic sequence 
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