Precalc Honor 13-3 Arithmetic and Geometric Series Name:
Winkler

Arithmetic Series

An arithmetic series is formed by adding the terms of an arithmetic sequence:
142434 ...438439+40

So how do you add up all the terms without doing it one by one?

Write the terms out twice, once forwards and once backwards:

1 424+ 34+...4384+39+40

40439438+ ...+ 3 +24+1

41 41 4 41 41 41 Notice that the terms that line up all sum to 41.

That's 40 pairs that sum to 41, or 40(41). But notice that we've added every number in the series
twice. The real sum is half as much:
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Formula to find the sum, S, of the first n terms in an arithmetic sequence:

nlt,+4,+(n-1)-d) or s, = (24, +(n-1)-d)
2 2

s, =ﬂ"2+—"‘2. Substituting 1, =1, +{n-1).d we get §, =

Example: Find the sum of the first 12 positive even integers.

Q+4 +L+5+ v QM

L c = \a(q+a‘ﬂ:‘hm—
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Example: Given that the first five partial sums of an arithmetic sequence are S;=5, S; =12, S3= 21,
Ss= 32 and Ss = 45, find the first five terms of the sequence and the explicit formula for the sequence.
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Example: A theater has 60 seats in the first row, 68 seats in the second row, 76 seats in the third
row, and so on in the same increasing pattern. If the theater has 20 rows of seats, how many seats
are in the theater?

60+ 6% I+ P2
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Example: A new business decides to rank its 9 employees by how well they work and pay them
amounts that are in an arithmetic sequence with a constant difference of $500 a year. If the total
amount paid to the employees is to be $250,000, what will the employees make per year?
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GeometricSerl 1601000— a (Ll,f_—-‘c’ ((90:3)
A ‘ﬁaometric %enes is formed by addng the terms of a geometric sequence:

A5, 3> F H9¢ ,A%33% ..

\ @ g)’y - gJ) 4+ ...+ g//l Add the terms of the sequence.

-1 ) Multiply both sides by r.

1S, = avar +ar +...+ar”
1S, = g + o T @ BN,
v . ?
3,, =T s\,, =a-ar Subtract line 3 from line 1 canceling terms.

S (] —r)=a(l ) Pull the GCF out in front.
“n

. _a(l—r")
O = (1-7r)

Divide.

To find the sum, S, of the first n terms of a geometric sequence:

n
. tl(l__r) Where t; the first term, r # 1 is the common ratio, and n is the number of

n 1-r terms.




Example: Find the sum of the first 8 terms of the sequence -5, 15, -45, 135, ...
n=8;, h=-5r=-3

~=5(1-(=3)")
P 1-(=3)
s = -5(1 —46561) _ 32300 2900

Example: Find the sum of the first 15 terms of the following geometric sequence:

.=10, 20, -40, 80, . 15

6 Jc(l—-r) s(1 - (-2
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Example: Given the series 6 - 14.4 + 34.56 - 82.944 + ..., approximate Sg to the nearest tenth.

S =k (1-rD - (1= (-2
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Example: To save for Ben's college education, his family invests $2500 when he is born. Suppose
that the investment earns 6% annual interest, compounded annually. How much will the investment
be worth at the end of the 18" year?

Example: Find the sum of the first ten terms of the geometric series below:
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