| WIa%
Math 20-1
-1. . eometric uences and . Sevies
Part 1 — Key Ideas
Arithmetic Sequence and Series Geometric Sequences and Series
Sequence: 2,6,10,14.. Sequence: 3,6,12,24..
Series: 2+6+10+14 + Series: 3+6+12+24+
ta=t, +(n—1)d r=-n
th—1
Sp = g [2t; + (n — 1)d] ty =ty t
n_
Sp=2(t; +ty) S, =200 a
2 r—1
_ Ttn—t1
n=—_7 T#0
t, is the first term t, is the first term
n is the number of terms (n € N) n is the number of terms
d is the common difference r is the common ratio
t,, is the general term or n" term t, is the general term or the n™ term

Sy, is the sum to n terms S, is the sum to n terms
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Part 2 — Geometric Sequences

. t
Geometric Sequences r=- o
n—1
tp, =t,r"t

Use the following information to answer Q1-Q3:

t, is the first term

n is the number of terms
T is the common ratio

t,, is the general term or the n” term

A Geometric Sequence is shown below: %5 x5
Ny

2, 10, 50, 250...

Q1: Determine the common ratio.

t,:10 :.é."— 2 o : 5
£'=Z t 2

Q2: Determine the 8" term in the sequence.

fn"l:,(‘o_'
&
tg:2(5)"
= 156, 250

Q3: Determine the 12" term in the sequence.

én’ 2(5)'“
93, 656, 250
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Geometric Sequences r= tt—" t, is the first term
n-1
ty =t r"1 n is the number of terms

r is the common ratio

t, is the general term or the n” term

Use the following information to answer Q4-Q6:

A Geometric Sequence is shown below: “2 42

NN
7,14, 28, 56...

Q4: Determine the common ratio.

= 'bn i ég < ;-& s 2
tﬂ'( t1 Iq

Q5: Determine the 9™ term in the sequence.
‘é-n H b, c ﬁ;,
=t
ta: 3(2)
= 192

Q6: Determine the 15™ term in the sequence.
én = *; (‘n "s
“
t|5 s ? (Z)'
= 114,688
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Geometric Sequences r= tt" t, is the first term
n—1
tp = tyr1 n is the number of terms

r is the common ratio

t, is the general term or the n term

Use the following information to answer Q7-Q8:

In a Geometric Sequence, the 5" term is 324 and the 6" term is 972.

Q7: Determine the common ratio.

- ég- < -i“— H .._-—q}z - 3
tn ts 324

Q8: Determine the value of the first term.

‘£n= f,““" Use 5% Jeen as 3

3¢, (3)
224 - t, (9' )

’£J=‘{

Use the following information to answer Q9-Q10:

In a Geometric Sequence, the 4™ term is -27 and the 5™ term is -243.

Q9: Determine the common ratio.

B0 . £s | =23
™ o ty  -23 " 4

Q10: Determine the value of the first term.

én 2 él 0 Vse dth Jereq as - 27
-23= 1%, (Q)‘H ]
-23= ¢, (329)

-4 .
Z?'é,
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Geometric Sequences r= tt" t, is the first term
n-1
t, = t;r*? n is the number of terms

r is the common ratio

t, is the general term or the n term

Use the following information to answer Q11:

In a Geometric Sequence, the 3" term is 24 and the 5% term is 96.

Q11: Determine the value of the 12 term.

Qﬁm *] ELagiest Opho» 2 Herder
‘£3 z 5, ‘_3-| M '(:5 < f. (_5-! /,S:> ;_(;’
M:t, et %- ¢t s “tu s
™ v tb x(“z = ¢t S
%= 4,0 29 xc* = 9
2y f o2 24 224
2 N
H=r =2
c=2

™

n-
to 0" Uk 3% ket 29

24 - tl (z)l
‘t, - 6
%
. a-={ .
W s e
-
= 12,288 c= ‘E;O; o ‘én: r('énﬂ)

%o o = rz(én-z>
i r?’(énﬁ) .- ek
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Geometric Sequences r= tt" ty is the first term
-
tp = t;r"1 n is the number of terms

r is the common ratio

t, is the general term or the n term

Use the following information to answer Q12:

In a Geometric Sequence, the 3™ term is 448 and the 8" term is 458752.

Q12: Determine the value of the 12" term.

by= 4" gt . £:5, ,";,-"S)/’i,,fﬁ;
8= ¢ c* asgaszebe? o Y2 Pt by g,
455952 = & o7 uqaxci—- 58,352
'1"18 tic? (0= OH
=y
Joz4 = 5
=

"
i’p-‘é,l‘ . (]2 3\'& ften qug
uig = & (¥)

498 : & (16)
tl : 28

Y

to: ™!
ﬁ‘z- é‘r

tz= 28 (4) !
< 117,490,512
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Part 3 — Geometric Series

. . tl(rn"l) . .
Geometric Series Sp = g T* 0 t, is the first term
Sp = %"__—fl ,7#0 n is the number of terms
Seo = % ,—1l<r<i1 r is the common ratio

t, is the general term or the n™ term

Sy, is the sum to n terms

Use the following information to answer Q13-Q14:

A Geometric Series is shown below: 2 xt

IV
7+14 + 28 + 56...

Q13: Determine the common ratio.

cbe C by %%
o T, T2 =2

Q14: Determine the sum of the first 10 terms.

S, BE"-D L 3(2°-)
-1 2-\

Bl

\

S0
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Geometric Series Spn=""7 T#0 ty is the first term
n = % ,r#+0 n is the number of terms
Seo = % ,—l<r<1 r is the common ratio

t, is the general term or the n term
Sy is the sum to n terms

Use the following information to answer Q15-Q16:

A Geometric Series is shown below: X5 <5

Ny
2,10, 50, 250...

Q15: Determine the common ratio.

TS Y =
r"bn-«b-bz ‘—’?OQ- 5

Q16: Determine the sum of the first 10 terms.
_5(; = & (‘..n N \)
C-1

30= 2(5°-0) 82,812
5-1
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Part 4 — Distinguishing between Arithmetic and Geometric Sequences and Series

Use the following information to answer Q17:

A sequence is shown below:

Q17: Determine the value of the 10" term.

'fn ° 6, + (ﬂ'\)A
t0: S+ (1o ")('2')
= -13

Use the following information to answer Q18:

A sequence is shown below: x(2) ) -(-2)

YNy
-6, 12, -24, 48...

Q18: Determine the value of the 10" term.
s o < —éﬂ- ) e =
ta- ts A
én N i‘ c ﬂ'l
10 =\
(-6)(-2)
%32
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Part 5 — Textbook Examples

Pg 34, Example #1: In nature, many single-celled organisms, such as bacteria, reproduce by splitting in
two so that one cell gives rise to 2, then 4, then 8 cells, and so on, producing a geometric sequence.
Suppose there were 10 bacteria originally present in the bacteria sample. Determine the general term

that relates the number of bacteria to the doublzing 2;.>eriod of the bacteria. State the values of t; and rin
x2 L1 %

- ~S ANy 1 f’;’ X2 %2
the geometric sequence produced. 1,2, 4, 8; . :l> !9, 207}* 078’ 0 we
fn s t; (“n-\ Shed

with
10

ta= 10 (2)""

Pg 35, Example #2: Sometimes you use a photocopier to create enlargements or reductions. Suppose
the actual length of a photograph is 25 cm and the smallest size that a copier can make is 67% of the

original. What is the shortest possible length of the photograph after 5 reductions? Express your answer

4 h of %0.63 /ﬁ;ﬁ i\j
4o #he nearest tenth of a centimeter. ~ é
) 25705 0I5, ek, "
~l
‘tn = t, rf\ e
b = 25(063)
= 3.4
.2 3#4 C(“\.

Pg 52. Example #3: The Western Scrabble Network is an organization whose goal is to promote the
game of Scrabble. It offers Internet tournaments throughout the year that WSN members participate in.
The format of these tournaments is such that the losers of each round are eliminated from the next
round. The winners continue to play until a final match determinist the champion. If there are 256
entries in an Internet Scrabble tournament, what is the total number of matches that will be played in

the tournament?
256 Pl’.’“ 5 % 128 iovhal mq’khﬁ.

128 + 64+ 32 +16 +8 +4 + 2 +| = 255 pqakches
ot 40= cta-t . (o5X1) - (128) = -1235 _ 255
vl 0.5~ o>

b0 4q: 255 (em ¥ we o0l oo what V" i‘)),



