SEQUENCES
Sequence: ______________________________________________

Term: ____________________________________________________

General Term: _____________________________________________

7.1 ARITHMETIC SEQUENCES
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 _____________________.
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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

7.2 - GEOMETRIC SEQUENCES
A geometric sequence can be defined by the general term

tn = arn-1
where a is the first term and r is the common ratio

A geometric sequence always produces a graph that is _____________________.
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Example 1:  Determine the general term for the geometric sequence 3, 9, 27, 81,….

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




a = ______

Step 2:  Determine the common ratio by dividing t2 ÷t1. 




r =  

Step 3:  Use the equation tn = arn-1
Example 2:  Determine  the 13th term of a geometric sequence if the first term is 9 and the common ratio is 2.

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




a = ______

Step 2:  What is r? 




r = _______  

Step 3:  Use the equation tn = arn-1
Step 4:  Use the equation from step 3 to determine t13.

Check your answer on page 427

Example 3:  A company has 5kg of radioactive material that must be stored until it becomes safe to the environment.  After 1 year, 90% of the radioactive material remains.  How much radioactive material will be left after 50 years?

Step 1:  Notice that you can create a sequence by listing how much radioactive material there is each year.  “a” is how much there is in the first year.




a = 5

Step 2:  Determine how much there will be in year 2,  t2.



t2 = 0.90 x 5 = 4.5

Step 3:  Determine how much there will be in year 3,  t3.



T3 = 0.90 x 4.5 = 4.05

Step 4:  Write out the first three terms of the sequence.



5, 4.5, 4.05

Step 5:   Calculate the following 

 t3 ÷ t2

t2÷t1   to see if there is a common ratio.

4.05/4.5 = 0.9

4.5/5 = 0.9

r = 0.9

Step 6:  Use the equation tn = arn-1
 Step 7:  Use the equation from step 5 to determine t50.

NOW YOU TRY:   A company has 3kg of radioactive material that must be stored until it becomes safe to the environment.  After 1 year, 95% of the radioactive material remains.  How much radioactive material will be left after 100 years?

Step 1:  Notice that you can create a sequence by listing how much radioactive material there is each year.  “a” is how much there is in the first year.




a = ___________

Step 2:  Determine how much there will be in year 2,  t2.



t2 = _________________________

Step 3:  Determine how much there will be in year 3,  t3.



t3 = _________________________

Step 4:  Write out the first three terms of the sequence.



________ , ________ , ____________

Step 5:   Calculate the following 

 t3 ÷ t2

t2÷t1   to see if there is a common ratio.








r = ______

Step 6:  Use the equation tn = arn-1
 Step 7:  Use the equation from step 5 to determine t100.

Step 8:  Write a concluding sentence.

Example 3:   How many terms are in the geometric sequence 

800, 1200, 1800,…..13668.75

Step 1:  Determine a.




a = 800

Step 2:  Determine r.



t2÷t1   = 1200/800 = 1.5
Step 3:  Use the equation tn = arn-1


tn = 800 x 1.5 n-1
Step 4:  We know that the last term is 13668.75.  If we can find the term number, n, of this term, we will know how many terms there are.



tn = 800 x 1.5 n-1

13668.75 = 800 x 1.5 n-1
Step 5:   Use algebra to isolate for n




13668.75/800 = 1.5 n-1



17.0859375     = 1.5 n-1
Step 6: Use trial and error to find n.




1.5 7
= 17.0859375




n-1 = 7




  n  = 7+1




  n  = 8

Step 7:  Make a concluding statement.


Therefore, there are 8 terms in this sequence since t8 = 13668.75 and it is the last term in the sequence.

Now you try:   How many terms are in the geometric sequence 

52612659, 17537553, ….., 11

Step 1:  Determine a.



a = _______

Step 2:  Determine r.



t2÷t1   = ___________________
Step 3:  Use the equation tn = arn-1


tn = _____________________
Step 4:  We know that the last term is __________________.  If we can find the term number, n, of this term, we will know how many terms there are.

Step 5:   Use algebra to isolate for n

Step 6: Use trial and error to find n.

Step 7:  Make a concluding statement.

Check you answer on page 428

Example 4:  Suppose the third term of a geometric sequence  is 144 and the 6th term is 9216.  Determine the term 17.

Step 1:  Substitute information into the formula for the general term of a geometric sequence.

t3 = 144


t3 = a x r 3-1 
= a x r 2
t6 = 9216


t6 = a x r 6-1 
= a x r 5


144
= a x r 2


9216
= a x r 5
Step 2:   Put the equation with the higher degree exponent on top and the other one under it.



9216
= a x r 5



144
= a x r 2
Step 3: Divide the two equations



64 = r 3                      (9216/144=64; a/a=1; r 5/ r 2= r 3)


4  = r

Step 4:  Solve for a by substituting in r=4 into either equation from 1


144
= a x r 2

144    = a x (4)2

144 = a x 16


144/16 = a


 9   
= a

Step 5:   Write out the GENERAL TERM



tn = a x r n-1


tn =9 x 4 n-1



Step 6:  Determine t17


t17 =9 x 4 17-1




      = 9 x 4 16



     = 3.86 x 1010

     

Step 7: Make a concluding sentence.

The seventeenth term is so huge the calculator switched to scientific notation -3.86 x 1010
NOW YOU TRY:  The 2nd  term of a geometric sequence is 96 and the 5th term is 40.5.  Determine the 18th term.

Check your answer on page 423

Homework: pg 424-425 : #5,6,8,9,10,11,13,15
Homework: pg 430 #5, 6,7,8,11,12,14,15
