Pre – Calculus  11 ( Ch 1: Sequences and Series                    Name:________________

Lesson Notes 1.2: Arithmetic Series
Objectives: 

• deriving a rule for determining the sum of an arithmetic series

• determining the values of t1, d, n, or Sn in an arithmetic series

• solving a problem that involves an arithmetic series
                   Carl Friedrich Gauss was a mathematician born in Braunschweig, Germany, in 1777. He is noted for his significant contributions in fields such as number theory, statistics, astronomy, and differential geometry. When Gauss was 10, his mathematics teacher challenged the class to find the sum of the numbers from 1 to 100. Believing that this task would take some time, the teacher was astounded when Gauss responded with the correct answer of 5050 within minutes. Gauss used a faster method than adding each individual term. First, he wrote the sum twice, once in ascending order and the other in a descending order. Gauss then took the sum of the two rows.

1  +  2  +   3   . . . ….+ 97 +  98  + 99 + 100

100 + 99 +  98……… + 4   +   3   +  2   +   1

101 + 101+ 101…….. + 101+ 101+ 101 + 101


What do you think Gauss did next?


How about you try this one?     1 + 3 + 5 + 7 …………….+ 47 + 49.
1  +  3  +   5   . . . ….  + 45  +  47  +  49 

.        +       +       ……… +       +         +       .   

       +       +       ……..  +        +        +     

               In determining the sum of the numbers from 1 to 100 or 1 to 49 of the odd numbers, we had discovered the underlying principles of an arithmetic series.

              Sn represents the sum of the first n terms of a series.

              You can use Gauss’s method to derive a formula for the sum of the general arithmetic series. The general arithmetic series may be written as

      t1 + (t1 + d) + (t1 + 2d) + . . . + [(t1 + (n – 3)d] + [(t1 + (n – 2)d] + [(t1 + (n – 1)d]

For this series, t1 is the first term

n is the number of terms

d is the common difference

Use Gauss’s method.

Write the series twice, once in ascending order and the other in descending order. Then, sum the two series.
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    The sum of an arithmetic series can be determined using the formula

                  Sn = 
[image: image2.wmf]2

n

(t1 + tn)

where t1 is the first term

n is the number of terms

tn is the nth term

Sn is the sum of the first n terms

Example 1) Determine the sum of the following arithmetic series.

                    

                        7 + 10 + 13 + . . . + 70








Example 2) Determine the values of t1 and d, and the value of Sn to the indicated sum.

                           4 + 9 + 14 + . . .      (S12)









Example 3) Determine the sum, Sn, of the given arithmetic sequence described

                    t1 = 6, tn = 78, n = 8

Example 4) Male fireflies flash in various patterns to signal location or to ward off predators. Different species of fireflies have different flash characteristics, such as the intensity of the flash, the rate of the flash, and the shape of the flash. Suppose that under certain circumstances, a particular firefly flashes twice in the first minute, four times in the second minute, and six times in the third minute.


a) If this pattern continues, what is the number of flashes in the 30th minute?

b) What is the total number of flashes in 30 min?









Example 5) The sum of the first two terms of an arithmetic series is 13 and the sum of the first four terms is 46. Determine the first six terms of the series and the sum to six terms.















Assignment:  Text  Pg. 27.  Do #  1 – 6 (any 2 parts),  7, 9, 11, 15.
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