7.1 Arithmetic Sequences

Definitions from page 416

Sequence: ______________________________________________

Term: ____________________________________________________

General Term: _____________________________________________

PART A: INVESTIGATION

Consider the following pattern.
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1. Continue by building shapes 4, 5 and 6 with blocks.

2. Write the SEQUENCE that represents the number of cubes in each shape (for shape 1 to 6)
3. If you were to imagine a term 0, how many blocks would it have?
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4. By how many blocks do we increase for each subsequent shape?

5. Calculate the following 

 t3 – t2

t5-t4

t2-t1
What is true about all three values?

We call this the COMMON DIFFERENCE.  A sequence is ARITHMETIC when it has the same difference, a COMMON DIFFERENCE, between any pair of consecutive terms.  We use the variable “d” to represent the common difference.
6. Create a graph of term (number of cubes)  vs figure number . e.g. Term 1 has 3 cubes so the point you plot is (1,3)
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7.  Determine the equation of the line?

8.  How does the slope of the line relate to the sequence?

9. How does the y-interecept of the line relate to the sequence?

An arithmetic sequence can be defined by the general term

tn = a+ (n-1)d

where a is the first term  and d is the common difference
An arithmetic sequence always produces a graph that is _____________________.

10. Use the previous formula (in the box) to determine the general term of the arithmetic sequence.

11. How does the general term compare with the equation of the line you found above?

PART B: 

Example 1:  Determine the formula that defines the arithmetic sequence 3, 12, 21, 30.

Step 1:  What is a?  (Remember a is the first term)




a = ______

Step 2:  Determine the common difference by subtracting t2 – t1. 




d =  

Step 3:  Use the equation tn = a + (n-1) d

Check your answer on page 417

Example 2:  What is the 33rd term of the sequence 18, 11,4, -3,…?

Step 1:  What is a?  (Remember a is the first term)




a = ______

Step 2:  Determine the common difference by subtracting t2 – t1. 




d =  

Step 3:  Use the equation tn = a + (n-1) d

Step 4:  Use the equation from step 3 to determine t33.

Check your answer on page 419

Example 3: The 6th term of an arithmetic sequence is 25 and the 11th term is 45. Determine the 25th term

STEP 1:  Substitute information into the formula for the general term of an arithmetic sequence.

t6 = 25


t6 = a + (6-1)d 
= a + 5d

t11 = 45

t11 = a+ (11-1)d
= a + 10d



25 = a+ 5d



45 = a+ 10d

STEP 2:  Use ELIMINATION (from grade 9!) to determine a and d.

SUBTRACT the two equations.



-20=
-5d    (25-45 = -20; a-a=0; 5d-10d=-5d)



-20/-5 = d



4    = d

SUB d=4 back into one equation to find a



25 = a + 5 (4)



25  = a + 20


    25 – 20 = a

  

5 = a

STEP 3:  Write out the GENERAL TERM



tn = a + (n-1)d



tn = 5 + (n-1)4



tn = 5 + 4n – 4



tn = 1 + 4n

STEP 4: Determine t25



T25 = 1 + 4(25)



      = 1 + 100



     = 101

NOW YOU TRY:  The 7th term of an arithmetic sequence is 53 and the 11th term is 97.  Determine the 100th term.

Check your answer on page 423

Homework: pg 424-425 : #5,6,8,9,10,11,13,15
