| Example 7 | ) Self Tutor

Consider the sequence 8, 4, 2, 1, %
a Show that the sequence is geometric. b Find the general term u,,.
¢ Hence, find the 12th term as a fraction.
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Assuming the pattern continues, consecutive terms have a common ratio of -;-

the sequence is geometric with u; =8 and r = -;-
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k—1, 2k, and 21 — k£ are consecutive terms of a geometric sequence. Find k.

2k 21 — k
k-1 2k

4k% = (21 = k)(k - 1)
L ARE =21k —-21 -k +k
5k — 22k +21=0

Since the terms are geometric, {equating rs}
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k=Zor3 {using technology}

Check: If k=% thetermsare: 2,8 %8 {r=7}
If k=3 thetermsare: 2,6, 18 v {r=3}
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A geometric sequence has us = —6 and u; = 162. Find its general term.
g =wr=—6 ... (1)
and w5 = uyrt =162 ... (2)
4 .
urt E .
Now =—=—  {@+D)}
=27 Using (1),  uy(—3)=—6
r=v-27 u =2
r=-3 Thus w, =2 x (—3)" "L
Example 10 o) Self Tutor
Find the first term of the sequence 6, Eiv"i 12, 12\/5, ... which exceeds 1400.

We need to find n such that w, > 1400,

The sequence is geometric with w, =6 and r =2

=6 x (V2)" L

Using a graphics calculator with Y, = 6 x (v/2)"(X — 1), we view a table of values:

The first term to exceed 1400 is w;7 = 1536.

Casio fx-CG20 TI-84 Plus TI-nspire
0 Woblmd @6 T 1] “Unsaved w i< |
ri=aga =1 1E 76H 2000 v | [xfco= =
15
i85 788 i7 g B 4 @
. i8 eire.e
' i |ah ]
cn WI4Y.E |
18 2172.2 21 iy ) [I_]x_]_. 16, 108612
V1=1536 ezl 0 o [ s,
18, 217223
J 19 3072, v
. J 1536 0o0on0on] €[ »




The initial population of rabbits on a farm was 50.
The population increased by 7% each week.
a How many rabbits were present after:
i 15 weeks il 30 weeks?

b How long would it take for the population to reach 500?
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wy =50 and r=1.07
1y = 50 x 1.07 = the population after 1 week

a | Uppi=uwxr®
uie = 50 x (1.07)'8

~ 137.95
There were 138 rabbits.

b upy1 =wup x (1.07)"  after n weeks
So, we need to find when 50 x (1.07)" = 500.

There is a fixed percentage increase each week, so the population forms a geometric sequence.

uz1 = 50 x (1.07)%°
~ 380.61
There were 381 rabbits.
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So, it would take approximately 34.0 weeks.
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