Declining Geometric Sequence Activity

Arithmetic Sequence  Common Difference
Geometric Sequence  Common Ratio

Initial Term

Problem Situation:

The African Black Rhinoceros is the second largest of all land mammals and has been around for
40 million years. Prior to the 19" century, over 1,000,000 of the species roamed the plains of
Africa; however, the number has been reduced by hunting and loss of natural habitat. The
following sequence shows the population from the 1970s to early 1990s.

650,000; 195,000; 58,500; 17,550; 5265

e What are the next three terms of the sequence?
% 80 | Y7y \ |42
¢ How did you predict the number of rhinoceros for the 6™, 7%, and 8" terms?

folowed The padiern 2 muthplicd by.3

e What is the initial term of the sequence?

(0 50 000

e What is the pattern of change?

maliply. by 0,3

¢ Do you think the sequence above is an arithmetic sequence? Why or why not?

no, it s mvt\hplg(} ng 10 srad d’b add:‘na o snbh’/wﬁr\%.

e Do you think the sequence is a growing sequence? Why or why not?

ﬂ()} ’ﬂn_ﬂ, NmMbey ave gai’h‘ﬂa, smalley.

Remember that an arithmetic sequence goes from one term to the next by always adding (or
subtracting) the same value, called the common difference. A geometric sequence goes from
one term to the next by always multiplying (or dividing) by the same value, called the common



ratio. In growing sequences the initial value and all subsequent values are multiplied by the

common ratio. In declining sequences the initial value and all subsequent values are divided by

the common ratio.

The number multiplied (or divided) at each stage of a geometric sequence is called the common

ratio r, because if you divide successive terms, you'll always get this common value. So, let’s
determine the common ratio r of the Black Rhinoceros Sequence.

650,000; 195,000; 58,500; 17,550; 5,265
195,000/650,000 = 3/10 or 0.3
58,500/195,000 = 3/10 or 0.3
17,550/58,500 = 3/10 or 0.3

5,265/17,550 = 3/10 or 0.3

The common ratio of the Black Rhinoceros is r = 3/10 or 0.3 and the initial term is 650,000.
Recall that the initial term is simply the first term of the sequence. In our example, the initial
term is 650,000. Let’s now find the initial term and the common ratio of other geometric
sequences.

Example 1: 4, 8/3, 16/9,32/27,64/81 . ..

Initial term: ‘_‘i Common ratio:_ O, (» 0r 2/3

Example 2: 6, -3, 3/2,-3/4 ...
Initial term: (0 Common ratio;. — 0D 0v - —li
Now it is time for you to determine if the following sequences are arithmetic or geometric. If

the sequences are geometric, then determine if they are growing or declining. On the next
page, you will find some problems to help you practice your skills on sequences.



Guided Practice with Geometric Sequences

Determine if the sequence is geometric. If it is, find the common ratio.

1) 56,28, 14,7,... 2) 64, -48, 36, -27,... 3)9,6,3,0,-3,-6, ..
yes 0.5 yes -0,15 Nno

4) 1000, 100, 10, ... 5)8,2,%,... 6) 18,6, 2, ...

yes O. | yes 0.25 yes 0.3

Given the initial term and common ratio, write the first 6 terms of the sequence.
Nar=7r=23 1, "Vs /s /21 "2 ’ 224/ 043
Sar=sr=% 9. %2 S|y 5ls °hy, sz
9)a;=3,r=3/s 3 s 2_'/2=sj Mizs 2%/4;::.5i 125

10)a; =3/7,r=% 5]‘1'. 3/29;; 3/{12_; 3/‘4%’; 3/!‘142. ; 3/71!4‘25

Problem Situation:

A hot vanilla latte from McDonalds is poured into a cup and allowed to
cool while you are riding to school. The difference between the latte
temperature and room temperature is recorded every minute for 10
minutes. The sequence is found below:

80, 72, 65, 58, 52,47, 43, 38, 34, 31, 28

11) Is this sequence geometric? If so, what is the approximate common ratio?

grometric 0,19

12) How is problem similar or different to the Black Rhinoceros problem in the lesson?
% PmHtm IS @ d-@(/rem,siﬂg, g(,omafl'rl'c, %eobucm.z. alyo
HDWWM, The \nihal values pad commpn vatios
ave dtecent.



Independent Practice with Sequences — Day 87

Are the following sequences arithmetic, geometric, or neither? If they are arithmetic, state the
value of d. If they are geometric, state r.

1. 612,182, .. _gxdhoehe A=l

2. 6,11,17, ... (\MW

3. 2,14,98, 686, ... aﬂ 0 MNCAYIL ="

4. 160, 80, 40, 20, ... uwome/M(, = 0.5
5. -40,-25,-10,5, .... Ml’n\m&‘hb d= 1

6. 7,-21,63,-189, ... dgomednc = -3
7. 2/3,(2/3)2, (2/3)3, ... duo fmetne Y= 27
8. 1/3,4/3,7/3,10/3,.. mCHhm@h'(, d=1

9. 10,10/8, 10/64, ... g‘loc)mf’ﬁri(_, = '/a
10.10, 80, 640, 5120, ..___gg0oneAric r=56

1. 1/3, 8/3, 64/3, 512/3, ..__ AR 0Me 1L, r=8

12. Which of the geometric sequences are growing? 3 y ¥ | i 10

13. Which of the geometric sequences are declining? H N 9

Real life application:
14. You throw a SuperBall on the cement as hard as you can and watch it bounce until it
stops. You notice the first bounce reaches a height of 200 ft, but the second bounce

reaches only half of that height. How high will the 7th bounce reach?
2co, 100, B, 25, 12.5 (.25 (3. 125@ +)
a. What type of sequence is |IIustrated by this proEIem

Jeomenic  v= -

b. Is this sequence growing or declmmg?

M\n\nﬂ_



