MATH 6: HANDOUT 12

1. GEOMETRIC SEQUENCES

A sequence of numbers is a geometric sequence if the next number in the sequence is the
current number times a constant, called the common ratio. For example, let’s consider the
sequence: 6, 12, 24, 48, ... The first term in the sequence is 6, the second is 6 - 2 =12, the
third is 12 - 2 = 24 and so on. The common ratio is 2. What is the 10" term? What is the
n-th term?

b1:6

by =6-2=12

by =(6-2)-2=6-22=24
by=(6-22)-2=06-23 =48

bio=(6-29)-2=6-29=3072
In general, given the common difference ¢, the n** term, b,, = by - ¢" .
2. GEOMETRIC MEAN

A property of a geometric sequence is that any term is the geometric mean of its neighbors.
For example, by = /by - by = v/12-48 = /1212 -4 = 12 - 2 = 24. In general,

bn = bn—l ’ bn+1
3. SUM OF A GEOMETRIC SEQUENCE

Let’s find the sum for the powers of 2, S =1+ 2+ 4+ ... + 64. The common ratio is 2.
Multiply S with the common ratio (1b), then subtract S (1c).

(1la) S=1+2+4+..+64

(1b) 2. 5=2+4+...4+64+128

(1c) 2:.5-5=24+4+.4+64+128—(1+2+4—...4+64) =128 —1=127

Let’s consider the general case. Let by, ... b, be a geometric sequence with common ratio

q. Then,

(2a) S =by+by+..+0b,

(2b) q-S=q-by+q-bo+..+q-b,_1+q-b,=by+bz+..+b,+ b1

(2(3) qs—52b2+b3++bn+bn+1—(b1+b2++bn):bn+1—b1 :bl'qn—bl
n_1

(2d) §—p =D

(g—1)



4. HOMEWORK

. Write out the first four terms of each of the following geometric sequences, given the

first term b; and common ratio q.
(a) by =1and ¢ =3
(b) by =1and g=13
(¢) by = —10 and g =
(d) by =27 and ¢ = —

1
2
1
3

. Calculate S = 1+ 3 4+ 9 + 27 4 81 + 243, first via the method of multiplying by the

common ratio, then by plugging into the formula directly. Which method do you like
better?

. Calculate S =1+ % + % + 2% + 8—11 + =L, using your preferred method.

2437

4. What are the first two terms of the geometric sequence by, b, 24, 36, 54 ... 7 Remem-

ber that you can find the common ratio by dividing a term by the previous term.

5. What is the geometric mean of 12 and 37

6. What is the common ratio of the geometric sequence

s %, —%, ... 7 What is blg?

N =

1
29
bog? bigo?

1 1

1 1
. Calculate: =+ =+ —= + ...+ —

2 22 23 210

. Calculate the sum 1 —2+22 —23 424 954  _ 215
*9,

Calculate the sum 1 —2+22 423 — 244925496 _ 9T 4 98 4 4 ol4



