7.6 Geometric Series
Part A: Investigation

Below is a diagram that shows the growth of a tree.
During stage 1 – one branch grows

During stage 2 – two more branches grow

During stage 3 – 4 more branches grow

During stage 4 - ________ more branches grow
During stage 5 - _____________ more branches grow


1. Write the sequence that shows how many branches during each stage.

2. If you wanted to find the total number of branches on the tree at the end of stage 5, explain what would you have to do with the numbers in the sequence? Then do it, do find the total number of branches.

3. Could you use the formulas from 7.5 to calculate the sum faster?  Why or why not?  

4. What type of sequence is the one created in #1?

The sum of the first n terms of a geometric sequence can be calculated using

Sn = a (rn – 1)/(r-1)

Sn = (tn+1 – t1 )/ (r-1)

5.  Use the formulas above to determine the total number of branches at the end of 
stage 5.

Step 1:  Choose the correct formula.



Since we don’t know tn+1, we use the first formula.

Sn = a (rn – 1)/(r-1)


Step 2:  Determine a




a = 1

Step 3: Determine r



t2 ÷t1  = 2/1 = 2

Step 4:  Determine n

 Since we are trying to add up all the branches up to stage 5,  n=5

Step 5:  Sub numbers into the formula.

S5 
= 1 (25 – 1)/(2-1)







=1 (32-1)/1







= 31

6. Now you try:   At a fish hatchery (a place where fish hatch and grow) on day 1, 2 fish hatch from their eggs.  On day 2, 6 more hatch from their eggs and on day 3, 18 more hatch from their eggs.  How many fish have hatched in total by day 8?
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Step 1:  How many fish would hatch on day 4?

Step 2: Write out the first 4 terms of the series.

Step 3:  Choose the correct formula.

Step 4:  Determine a

Step 5: Determine r

Step 6:  Determine n

Step 7:  Sub numbers into the formula you chose in step 3.
Step 8: Make a concluding sentence.

Part B:  Examples

Example 1:  Determine the sum and the fist seven terms of the geometric series in which the third term is 18 and the terms increase by a factor of 3.

Step 1: Choose the correct formula.


Since we don’t know tn+1, we use the first formula.


Sn = a (rn – 1)/(r-1)


Step 2:  Determine r.




r = 3

Step 3:  Determine a  (see the hint on the side)



tn = a r n-1




t3 = a r 3-1   (sub in n=3 since we know t3 = 18 and we know r = 3)



18 = a (3)2



18  = a 9




18/9 = a




2 = a 
Step 4:  Determine n

 Since we are trying to add up the first 7 terms, n=7
Step 5:  Sub numbers into the formula.

S7 
= 2 (37 – 1)/(3-1)







= 2 (2187-1)/2






= 2 (2186)/2







= 2186

Now you try:   Determine the sum of the first eight terms of the geometric series in which the third term is 35 and the terms increase by a factor of 5.
Step 1 : Choose the correct formula.


Step 2:  Determine r.

Step 3:  Determine a

Step 4:  Determine n

Step 5:  Sub numbers into the formula.

Example 2:  Calculate the sum of the geometric series 1+6+36+…+279 936

Step 1:  Determine r.



r = t2 ÷ t1 = 6/1 = 6

Step 2: Choose the correct formula.

Since we know the last term, tn,  we can easily find tn+1, and we can use the second formula.   
tn+1 = tn x 6  
(remember this is the recursive formula for geometric sequences)




tn+1 = 279 936  x 6 
tn+1 = 1679616
Step 3:  Sub numbers into formula 2.



Sn = (tn+1 – t1 )/ (r-1)



Sn = (1979616 – 1)/ (6-1)



Sn = 1979615/ 5 = 335923

Step 4: Write a concluding sentence.


The sum of the series above is 335 923.

Now you try:  Calculate the sum of the geometric series


7 971 615 + 5 314 410  + 3 542 940 + … + 92 160

Check you answer on page 457
Homework:  pg 459 #3b,e,f; 4d,e,f; 5,6c,d,e;7, 11,12
Hint:  Any time you want to find a missing variable, use the formula for sequences NOT series


tn = a r n-1





Hint:  Any time you want to find a missing variable, use the formula for sequences NOT series


tn = a r n-1











