C11-1.1 - Arithmetic Means Notes

Write the first terms 5 of the sequence

h=2d=3 24+43=5 t;= 1st term (aka: "aoruy")
+3 5+3=8 d = common dif ference
Y t,= termmn,every term
2 n =Term#,or # of terms
ty ts ts ty ts

o OR

th,=t; +(n—1)d

t, =2,ts = —4 Logic t, =2t =—4 Systems of Equations
—d +d +d +d
Y NN th=ti+(n—-1d tp=t;+n-1)d
L2 , , —4 t,=t; +(2—1)d ts =t; +(5—1)d
ty t, t3 ty ts 2 Tl/tl +d —h=ttad
tip=2—d ——> —4=(2—-d)+4d
3+3d=—3 4-1=3 —4=2+3d
- - t=2—(-2 &.@
- =S
3d 6
3 3
2-2=0
0—2=-2
4 2 0 -2 —4 ’
’ ’ ’ 24+42=14

t; = 26,t9s = 378 Logic O R

26 + 88d = 378 95— 7 = 88
-26 —26 th=t+(n=1Dd ¢t —¢ +(n-1)d
88d = 352 t7=t+(7-D@ ¢, =2+2-1®)

t, + 24

88d _ 352 26
3 g

2 , 6,10 , 14 . 18 26 —4 =22
22-4=18

18—-4=14
2,6,10,14,18 14-4=10
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C11-1.1- Arithmetic Sequences Notes

= ? 53,n=7

2 5 8 d=7 tTl=7 th
, ’ [ N ]

+}_\_J % ? ? 53

2, 5, 8 ,

t1 L, ts Ly t1o tn
n=1 n=2 n=3n=4 n=10 n=7
ty=2 Difference
d= tTl tTl—l d= tn_tn—l d: t, —t _
d=8-5 d=5-2 n_n?

Find the General termt, =?
th=t; + (n—1)d
t,=2+n-1)3
t,=2+3n-3

What is the tenth term tq,?

t,=3n—-1

t" =3(10) — 1

A term subtracted by the term before it

t,_1 = termbeforet,

Arithmetic: d must always be the same

General term formula

th=t, +(n—1d

Check your answer:
2,5,8,11,14,17,20,23,26,29

The first term
plus'n — 1" dif ferences

Or, Start from beginning

t,=t;+(n—1)d

v

Remember: You could have also added the common difference repeatedly

53 is what term, t, = 53,n =?
t,2=3n-1
53 =3n A\11
+1 +
54 =3n
54 _g;
3=

Check your answer:

2,5,8,11,14,17,20,23,26,29,32,35,28,41,44,47,50,53
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C11-1.2 - Arithmetic Series Notes

2,5,8 aan S12 =7 Sp = sumof nterms

What is the sum of the first twelve terms s{37 512 =7, n = 12.

n n Sum of "n" terms
Sy = E(Zﬁ + (n—1)d) Sn =75 (2t; + (n— 1d) formula: if
ty is not known.

12
S12 = 7(2(2) +(12-1)3)
51, = 6(4 + (11)3)

S12 = 6(4 + 33)
S1, = 6(37) Check your answer:
2+5+8+11+14+17+20+ 23+ 26+ 29 +32+ 35 =222

n n
sn =75 (t+tn) tp =3n-1 Sn =5 (t1 + tn)

» t" = ii12)— 1
S12 = = (2 +t12) @

2
s" _ 6i2 + 35)/

Sum of "n" terms
formula: if t,, is known.
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C11- 1.3 - Geometric Means Notes

Write the first terms 5 of the sequence

t1=2,T=3

X 3

)

2 6 18 54 162

’ ’ 7’ 7

6,18,54,16

t;= 1st term (aka:"aoru;")
r = commonratio

t,= termmn, every term

n = Term #,or # of terms

t, =9, ts = 243

9r3 = 243 5-2=3
r3=27

Jr? =27
@ 3,9,27,81, 243

t,=4,t, =16
=T Xr Xr Xr
) 4 ) ) 16 )
t ts ts ty ts
4r* = 16 4-2=2
r2 =4
Jre =i

+42 X+2 x+4+2 X+2
Y NN NN

2 4 8 16 32

7 ’ ’ ’

+ 42 X+2 x+42 X+2

Y N VN Y
—2 4 -8 16  —32
2,4,8,16,32 —2,4,—-8,16,—32
ty = 2,ts = 162
2rt =162 5—1=4
rt =81

2,6,18,54,162 2,—6,18,—54,162
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C11- 1.3 - Geometric Sequences Notes

3,6,12... =1 w0

A~ A 22

3, 6, 12, ... 168
t1 () t3 ty t1o tn
n=1 n=2 n=3n=4 n=5 n=7
t1=3

Ratio

r= En r= tn r= fn

tn—l tTL—l tn—l
r—é _12

3 =%

=D

t, =768,n="7

A term divided by the term before it

t,_1 = termbeforet,

Geometric: r must always be the same

Find the General termt, =?

t, = tyr"t

General term formula

t, = tyrt

The first term
times 'r — 1' dif ferences

t, = 3(2)"1

What is the fifthtermt;?ts; =7,n=5.

£, = 3(2)"1
ts = 3(2)"*
ts =3(2)°7t

t. = 3(2)*
6

Remember: You could have also multiplied by the common ratio repeatedly

Check your answer: 3,6,12,24,48 J

The number 768 is what term?t, = 768,n =?

t, =3(2)" 1
768 = 3(2)"1
256 = 2"°1

28 — Zn—l

8=n-1

divide both sides by 3

Change of base: 256 = 28
Same Base, exponents are equal

Or, Start from beginning

t, = tyr"t

= @°"
t =3

Check your answer: 3,6,12,24,48,96,192,384,768 J
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C1l1-1.4 - Geometric Series Notes

3,612 .. =77

X 2 X 2
S Y ? 384
3, 6 , 12 ,
t1 ty ts ty tio

t; =3

r = tTl r = tn
tn—l tn_1

L0 12
3 =%

Seo = ?

S, = sum of nterms

What is the sum of the first eight terms sg?sg =?,n = 8.

O] _t(1-1")
" 1—7r " 1-r
3(1-29)

Sg

OR

L hTTt t, = 3(2)"
"o1-r tg = 3(2)%7?
5y = S 2lts) tg = 3(2)

ts = 3(128)

1-2
< _3_2(384)&
g = —————

Sum of "n" terms formula (if
number of terms is known)

Check your answer:3 + 6 + 12 + 24 + 48 + 96 + 192 + 384 = 765 \/

— b~ Tty Sum of "n" terms formula

1-r (if last term t,, is known)

What is the sum of an infinite number of terms?

Check your answer:3 + 6+ 124+ 244+ 48+4+ 96+ 1924+ 3844+ 768 4+ 1536 + 3072+ - = o0 J
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C11- 1.5 - Infinite Geometric Sequences Notes
8,4,2 ... S = 7

What is the sum of the infinite sequence?

1 1
X = X =
2 2
o 4/\_J2 1 1 1
) ) ’ ) E’ Z ,
tl t2 t3 t4 t5 t6
tl == 8
tn th -1<r<1
r = : r= t 1
n-1 n-1
r= 3 r =7
. Convergent, has sum
s = t s = ty Sum of "n" terms formula (infinite number of terms)
S ® 1-r
8
Seo = —=
*© 1
)
8 1 1 1 1
So =7 Check your answer:8+4+2+1+-+—-+-+-—=159375= 16

2 4 8 16

8,16,32... ==

What is the sum of the infinite sequence?

X 2 X2
S|
8 , 16, 32, 64, 128, 256 -
t ty ts ty ts te
tl = 8
r= tn r= tn r>1
n-1 tn—l

32 =~ Divergent

e

Check your answer:8 + 16 + 64 + 128 + 256 + 512+ 1024 4+ 2048 4+ - = \/
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C11- 1.6 - Sigma Notation - Notes

Find the sum of the terms

Arithmetic

Steps
4 Putin k = bottom number the equation
ZZk —9 2, 4 6 8  Putink+1(bottom#plus 1)
—~ Repeat until k = top number
- /]\ k=1 k=2 k=3 k=4
k 2k
d 2k= 2k=  2k= 2k=
2= 2= 2= 204) = 1 2
Q@ 0 0 2 4
3 6
sS4 =2+4+6+8 4 8
Arithmetic n
_ _ n
100 Sp =7 @0+ (n=1)d) sn =5 (2t + (n —Dd)
ok =2 100 2
k=1

S100 = 10100 #of terms=n—k+1

= Top # minus Bottom # + 1

=4—-2 d=6—4 n=100—1+1
o> S

Geometric

6

4 2 1 ! ! 4+4+2+1 1.1
28(1)16—1:7 ) ) , 2 ,_ 4 , et +§+Z:@
£ 2

k=2 k=3 k=4 k=5 k=6 @— 2+1

2

Always r 1 1
3= 3" = 3 = _t@-r"
Not Always t1 2-1 3.1 6-1 nT o1 _r
1 1 1
@ @ ’ aa-m
1
+(1-(3))
Sg=— —~
1
¥
Infinite Geometric s = ty
S 4 2 1 ! ! T
Z 3(2)k_1 = ? ) J J E J Z ee. Sm = 1
& O 1-(3)
_ 4
_2 @ -1<r<1 S0 =7
T =— —_
/ 1 2
-1<=-<1 a2
2 S = 4 X T
= Convergent, has sum
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C11 - 1.8 - Bouncing Ball Notes (up 60%)

A ball rolls off a building 15 m tall. After each bounce, it rises to 60% of the previous height.

15

Height of Ball vs. Bounces

(Loses 40%)

1-04=0.6

Let h = Fall height
Let b = Bounce Number

r=60%

X 0.6 Xx0.6 x0.6 Xx0.6 xX0.6

5.4

3.24 194 1.17

ty b t3

How high does the ball bounce after the 1st, 2nd bounce?

Height After 1st Bounce

15><0.6

How high does the ball
bounce after the nth bounce?
(Find the general formula)

t, = tyr"t

t, = tyrt

What is the total vertical distance the ball has
travelled when it hits the ground for the 5th

bounce? | 5. =7
(-7
"o 1—r
_ 151 - (.6)°)
BT T 16
15(0.87)
Sg = ———

34.6 X 2 — 15 :.,

ts ts te

Terms are Fall Heights!

r=20.6

Height After 2nd Bounce

9% 0.6 G4 m)

1 - 2!
2 — 3

After 1st =t,
After 2nd = t5

How high does the
ball bounce after the
4th bounce.

ty =ty (M)"!
ts = 15(0.6)°1

ts = 15(0.6)*
qﬁﬂﬁb
4 — 5

After 4th bounce = t;

How high does the
ball bounce after the
10th bounce.

t, = tyr"t

tll = 15(0.6)11_1
tll = 15(0.6)10

10 - 11!

t
Seo =
Count e
1
. 15 hoo = 1_7«
IT +ox2 15
+54x2 heo = 1-06
+3.24 % 2 . _15
+1.94 x 2 © 04
54.2 Choo = 37.5 1D

After 10th bounce = t;4

If it bounces forever, what is the total
vertical distance travelled?

Seo =7

37.5x2 —15 ,

Double it to account for rise heights and subtract the initial height (double counted)
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