7.5 Arithmetic Series
Below is an example of two series.


e.g. 1+7+9+3+-5+7+8+11+100+…


e.g. 5+15+25 +35+45 +…..

A series is just the sum of a ______________________________.  That means we are just _____________ up the numbers in a sequence.
An arithmetic series is the sum of the terms in an ___________________ ________________.

1. Create an example of an arithmetic series.
A partial sum is when you add up the first n number of a sequence.



e.g. 
S6 = 5 + 15 + 25+ 35 + 45 + 55  
(adding up the first 6 numbers)



S5 = 2 + 5 + 8+ 11 + 14

(adding up the first 5 numbers)
2. Calculate S6 and S5 from above using your calculator.
3. Would it be very fast to calculate S100?
The sum of the first n terms of an arithmetic sequence can be calculated using
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(realize that a1 = t1 and an = tn)
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4. Calculate the partial sums above using both the formulas above.

S6 = 5 + 15 + 25+ 35 + 45 + 55
Using formula 1:

S6 = 6/2 (t1 + t6)

S6 =  3 (5 + 55)

S6 = 3 (60)

     = 180

Using formula 2:

d = 15 – 5 = 10

S6 = 6/2 (2t1 + (n-1)d)

S6 = 3[2(5) + (6-1)(10)]

S6 = 3[10 + 5(10)]

S6 = 3[10 + 50]

S6 = 3(60) = 180

Now you try:   
S5 = 2 + 5 + 8+ 11 + 14

Using formula 1: 

S5 = 
Using formula 2:

d = ___________

S5 = 

5. In an amphitheater seats are arranged in 45  semicircles rows  racing a domed stage.  The first row contains 25 seats and each row contains 4 more seats than the previous row.  How many seats are there in the amphitheater.
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Step 1:  Choose the correct formula.

Since we don’t know the last term (tn ), we should use formula 2
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Step 2:  Find d



d = 4       
since each row contains 4 more seats than the previous

Step 3:  Find n



n = 45

Since we want to add up the 45 rows in the amphitheatre.

Step 4:  Find a



a = 25

Since the first row has 25 seats.

Step 5:  Plug d, n, a into the formula


S45 = 45/2 [2(25) + (45 -1)(4)]


S45 = 22.5 [50 + (44)(4)]


S45 = 22.5 [50 + 176]


S45 = 22.5 [226]


S45 =5085
Step 6:  Write a concluding sentence. 


Therefore, there are 5085 seats in the amphitheatre.

Now you try:   In an amphitheater seats are arranged in 50  semicircles rows  racing a domed stage.  The first row contains 23 seats and each row contains 4 more seats than the previous row.  How many seats are there in the amphitheater.

Check you answer on page 450

6. Calculate the sum of the following sequence      -63 – 57 – 51 - … + 57
Step 1:  Choose the correct formula.

Since you know the first and last term, you should use the first formula.
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Step 2:  Sub in the known values into the function.

Sn 
= n/2 (-63 + 57)


= n/2 (-6)

Step 3: You still need to find n.  Use the formula for arithmetic sequences to find n.




tn = a + (n-1) d

HINT: ANY TIME YOU ARE LOOKING FOR n USE THE FORMULA FOR SEQUENCES NOT SERIES. THIS IS A VERY IMPORTANT HINT!!! DON’T FORGET!

Step 4:  Find a and d.



a = -63

d = -57 – (-63) = 6

Step 5: Plug a and d into the formula to find n




57 = a + (n-1) d


The last term is 57, plug it into tn



57 = (-63) + (n-1)(6)




57 = -63 + 6n – 6




57 = -69 + 6n



57 + 69   = 6n

 

      126   = 6n


                126/6 = n




21 = n

Step 6:  Sub in n=21 into the formula from Step 2:



S21 
= 21/2 (-63 + 57)




= 10.5 (-6)




= -63

Now you try:  Determine the sum of -31 -35 – 39 - …-403.

Check you answer on page 451
