Arithmetic Sequences /V07Lv:$ /{-/7

Focus: To understand and apply the concept of arithmetic sequences

Warmup - The starting salary of an employee is $21 250. If a raise of $1250 is given
each year, in how many years will the employee’s salary be $50 000?

1 2 3 4 3 e n 7l\m will be 23 roices (ﬂo rouse
2|25 225v0 2375 250c0 §vo00 in 147 7“’)
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raises x=23

The problem above can be solved using a formula, which we will develop:

vocabulary A sequence is simply an ordered list of numbers (called terms) that follow a pattern
so that the next term can be determined.

Example: 4,7,10,13,16  ti= 4 n= §  t= )3 d= 3

e The first term in the sequence is labeled t;
e The number of terms in the sequence is n

e Anyterm of the sequence is t, (read t sub n), dependent on the value of n.
For example, the third term is t3, the eighth termis ts etc.

e A finite sequence has a finite number of terms whereas an infinite sequence
has an infinite number of terms

e An ARITHMETIC SEQUENCE is an ordered list of terms in which the difference
between consecutive terms is constant (a common difference (d))

For the salary problem, what is t:? What is d?
t:= 21 250 d= /250
How can you find t; using t1 andd? t2=2/250 +/12%50 in general: ;2 = £, 4 1,{
How can you find tz using t; and d? t3=2)2tD + 2(12 $2) in general: t3 = vfﬁ;{ + 24

How can you find ts using tz and d? ts= 2/250 + 3(123‘0) i general: tg = é( + 34

Can you develop a formula for the general term of an arithmetic sequence?

formula for
an arithmetic

sequence {h = é: + (ﬂ")g{

Use the formula to answer the problem from the top of the page:
i,= 22sv | o= 401(n-1)d 8_&_750""!2-\5?_92“‘\-‘
0(, = 1250 50000:2025‘0*[114)125—5 1250 ’
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Example 1 - Find the 33" term of the arithmetic sequence: -10, -4, 2, 8, 14, ...

'lé’:_'lo £ﬂ=é,+éﬂ'/)d e i
0{"’ A \”"*-;6_33 =
7433 ~10 + (33-1)(¢) ~—
n=33
é;; ~/0 *’32(6)
by = 104192 |

Example 2 — You notice a few carpenter ants in your basement and by the end of the
first month there are 40 ants. The growth produces an arithmetic sequence in which
the number of ants increases by approximately 80 ants each month. How many
months in total until the colony reaches a population of 3000 ants?

£, = Ho tn ={-,f[hvl)'( )

4282 o= hos(n)ge) o IFwil ke

é = 3°°° 2940+ (j\_—_f_)__(g'o) | 38 months
8o s0

n= mwn‘“(

37 =
Nn=38
Example 3 — A furnace technician charges $35 for making a house call, plus $46 per
hour.

a) Generate the possible charges for the first 4 hours of time.
b) What is the charge for 10 hours of time?

Lo=35+ 40 = 8| a) &[;117 178, 2.!‘?

Lr= B[+ /16 =117 L) H=B8i - 814 L0-1)( %)

{y=81+2(%) =73 r.(z }Tg L, =_8_’ ,L(q)(LféJ
211 zL-;o = ﬁL?‘TE»\

g, = 8l +3(4) =
i

Example 4 - If an arithmetic sequence starts with -21, and the 15™ term is 105,

find the common difference, d.
£, = -2 4y > Lov(n-1)d
%'" N '/55 s = 21+ (15-)4
. (05 = -2 + Md
2 = 114
,0( . a/\\




Arithmetic Series

Focus: To understand and apply the concept of Arithmetic Series.

Gauss’
method

formula for
the sum of an
arithmetic
series

Warmup = When the famous mathematician Gauss was young, his teacher tried to keep
him busy and asked him to sum the numbers from 1 to 100. It only took Gauss a few
minutes! How did he doe this so fast? (101){ i50)

Gause mu ol 101 by 100 and divided by 2 ¢ 2 © Jo50
Use Gauss’ Method to calculate the sum of the numbers from 1 to'8 (show your work).
l+l+?>+l—f+5+é*7 + X

pa1brsitas it Loy
044+ 4949+999+9 49 B

Building off of the example above, we’ll derive a general formula for the sum of an
arithmetic series using S, as the sum of an arithmetic series, t; as the first term, n as the
number of terms, and d as the common difference.

What does the 100 represent in Gauss’ formula?  pymbeos 07[' femi  n
4

What does the 101 represent? L, + L, Grst deom plus Jasi ferm

Write a general formula for Gauss’ method:

oz nlittn) < (4 4¢,)

2

The sum of an arithmetic series can be determined using the formula

SV\ = 'g’(‘kl 1 ‘l?n)

where t; = first term, t, is the last term, n is the number of terms, and S, is the sum of

the first n terms

From last class, tn =t1+ (n —T)&So the formula for S, can be written another way.

=N ’Fj’ Y
Sn 2 (4 et 4 i~ Sa= 2 [Q%, + (n-!)é(]
5, = %(%ﬁ({—, + [A-IJ)/

The sum of an arithmetic series can also be determined using the formula:

C, = %[zf, +(“")o{]

Example 1 —Find the sumof: -12+-5+2+9+16+23+30+37 +44 +51

Li=-12 Sa-%(tit) (BB - 4|2t +(-1)d ]
of =71 A= r
=7 s 12(-12+57) Sio =42 [2012) + Uio-1) ()]

Lo =51 S = 5(39) \/zrf\’ So = § [_344 (,3] =



using the
correct
formula

Example 2 —Fireflies flash in patterns to signal location or ward off predators. Suppose

a firely flashes twice in the first minute, four times in the second minute, and six times
in the third minute.

a) If this pattern continues, what is the number of flashes in the 42" minute?
b) What is the total number of flashes for the male firefly after 42 minutes?

N Fied by b) Find Swe
-wie formela from lasd Jﬂi ; él =7 Sn = —‘i’f{, 4 {’n]
_Ll:.l 43‘(2: 2-)—[!-{,1-;} 2 A2
A =2 t&;_’ 2+ 92 n= W1 Sq;,’ L%_;D-PB‘?LJ
:L*l A 1
T Lo BY Flashesin [B78Y S —ayes) = 1806 {laches
th i ==

Example 3 —For the arithmetic séries, determine the value of n: t1 =-6, t, = 21, S, = 75.
Then, for the following series, determine t;: d = 0.5, S, = 218.5, n = 23.

b=t Sn=S[ttts) |dros g - 22t 4 (-0 4]

‘{'h:l’ - n/ f,\-’llﬁ-f )
oo PTRCEAI) 55T gpe- 2[24,+ (13)(0]
} -= 2 ()s =7
n=? 757 509 ti=! 2/2.57 1.5 o, + 1]
75= 750 19=24 +i
“n=10) g = 2+

e - @

Sigma Notation ? sree\; ledler Sig MMZ.) means 'sum’ iy math
& ast value of n

2

R IR
’((ey'r_# vaue \1C n

Last value of it
Example: -~

. Formula for each term
\

First value of 2

2()+2(2) +2(3) +2(4) +2(5) + 2(6)

Example 4 —Find (a) 7 _;2n + 1

(b) 5=, 3+n

203y +1] + [t + 1] + [205)+1] +Jateni] « [ad+ ]
T+e+1 +13+15 F [3:[] +[342] 4 [343] 113 +{3a ]+ (544
Sn=2(ti16) | a5 rls g

¢, = £ ) = | _

Sy l(')HS—) ig | SC:-’%(L%L?)"Q



Simple Interest

Focus: To understand and apply the simple interest formula to situations.

Warmup:

1) Change 62% to dec
2) Change 8% to dec
3) Change 3.5% to dec
4) Change 0.09 to %

If you get a loan, you
usually have to pay it
back with interest.

a) What does this
mean’?

b) Why do you think
this is the case?

Can you define
Interest?

Sometimes, interest
works against you.
Describe a scenario
where this is the case.

Sometimes, interest
works for you.
Describe a scenario
where this is the case.

Why does a bank
store money for you
and pay you interest,
yet they make huge
profits?

Ex1l - Suppose you
invested $100 at 4%
interest for a year. How
much would you now
have?

27 Tloo = D.6A OR ,Q% =0.62
| ?‘)&,@J = 0.0%
3) 0035

4 0,04, =1%

fi) ‘/’w have o yay fhe loan back plus exia pmored
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Ex2 — (a) Suppose you
invested $42 000 at 6%
for a year. How much
would you now have?

b) What if you invested
it at simple interest for
12 years? How much
would you have?

Here is the formula for
Simple Interest:

Ex3 — Use the formula
to find out how much
interest you would pay
if you borrowed $12 000
at 7.5% interest over

8 years.

Ex4 — You borrow
$5000 for 7 months

at 12% simple interest.
How much will you
pay back in total?

Ex5 — Suppose you won
the lottery and invested
$3 000 000 at simple
interest at 5%. How
much interest would you
every week?

Ex6 — You make $540
interest on $4000 over
3 years. What is the
interest percentage?

42000 x 0.06 x] = AS20

Ha ppo + 2620 —‘v,ﬁj‘-f% 520)

Haoop x0.046 »12 = #30240

(oa 2520 x12) - > = 30240

H21 00 + 3o 2+ = 7;2 AH e

I b Prt—

1= intercst 1 J(",.: de\é.(‘“‘je-ﬂrs)
FE Pr nupu) % .

= lV\ﬁec{’S‘f ra}t
P= %1000 T=Prt tou would
r= onols 1 ( oooNQLDD-fS)(g) 2000 + Tilaw
t= 3 1= ¥ 7200 - 19 2ex

YO\A woul d pay ‘$7?,£?O in intercst

Sometimes, the situation is under 1 year. In that case, make the
applicable proper fraction for t.

L Mov«”h\j n e ‘f&d" F:gpoo I = Pl‘t

L falfcoery r=002 T = (s000)(@2)(
= 11 hetf a Hear ~ s _
7 =350

7 A
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Compound Interest

Focus: To understand and apply the compound interest formula to situations.

Warmup
Evaluate:

a) 27

b) 4%

c) {1+0.075)*
d) (1+0.12)*

From yesterday, simple
" interest is when you
pay/earn interest on
the principal (starting)
value:

Can you describe what
compound interest
is?

This table shows the
clear difference
betweéen simple and
compound interest:

Ex1 — Eva invests

$30 000 for 3 years at
5% cmpd int. How
much will she have?

9(1+0075)" = ().019)"= §.755
A) (o)t = (112)" = 1.5735

0) A7 =128 b) 4= 5536

Use the exponent
button on your
calculator:

X¥ or y* or A or x

P = $5000, r = 0.10 (10%)

Ex:Year 1: 10% of $5000 is $500 so you make $500 interest
Year 2: 10% of $5000 is $500 so you make $500 interest
etc...etc...s0 you make $500 interest each year

when fou Larn inderest on The inlerest as well
0¢ ~the priﬂdpxl )

Ex: Year 1: 10% of $5000 is 5500 50 you make S500 interest
Year 2: now have. 55003 (0% of 5500 isTE50 interest

Josr 3. o have 140503 J07% of 4050 51605 inkrest
ode .. ,

Vear H+ now have b6sS

Year Simple Interest Corh_pound Interest
) P 1 Total P 1 Total
1 5000 | 500 | 5500 | 5000 500 | 5500
2 | 5000 | 500 | 000 | 5500 | 55¢ Lost
3 | 5000 | 500 |65@0 | LoSO| 665 | (685
4 5000 | 500 | 7ov0 | 6653 | 66S.SP| 732959
| 5 | 5000 | 500 | 7500 [7320,50|733.05 |$05455
6 5000 | 500 | 2000 (806255 | §05.24 | §657.3(
7 [ 5000 | 500 |BS00 |8t57.3! (8878 (7743.57

*Remember: for compound interest, the interest added each
year becomes part of next year’s principal, so you make
interest on the interest!!

20 000 + 1500 = 3158

- .
Year 1: (30 000){0.05)(1) = | 500 _
21 5po #1578 = 3% 078

Year 2: (31 5o0) (0:03)(0) = | 575
yr 3:(33075) (0.05)) = [653.75

133075+ 165375 = Y31 728,75



Ex1 —continued

Or, you can find the
answer using the
compound interest
formula.

Ex2 ~ Watch ‘Act 1’ of
Fry’s Bank.

What do we know so
far?

Ex3 —Jesse invests
$3500 at 4% cmpd int
over 9 years. How
much will he have?

Ex4 — Fran invests
540000 at 4.75%
over 14 years. How
much more will he
have if he uses
compound interest
rather than simple?

Ex5 — Maddy has

$6303.07 after investing
her principal for 6 years

at 7% compound int.
How much did she
start with?

Ex6 - Let's work out
Fry’s Bank & then
watch the video
solution.

Let’s explore the
Compound Interest
Formula a bit further
to see why it works:

A= (1)

A= Hotal amouf

Using the formula:

P l’lﬂClF&»{ - .
= ?f‘l{’!!‘:‘ rate _ {[] = P( |4 !')

i A = Joo0o( | +0.05)°
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29% | r=0.0225 B 4728.75

{ =|o0o

A=P( i) A=3%0 D(H&Ul%)

P= 3500 A= BL;'DC)IS_LDL{)T

= 0.0% A- yaer s

t=

P=lto ovo “FJ d Lpinale
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A- mg(naoﬂ.zgl
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A="76597.81

| 07)

T = R o0
Todals W 000 126 £0
. Thb Loo _
w3 07< p(Lon)*
eL) | 603,01 - p( %)

) &7 s

02,05 = P

How much would Fry have if it
was 5|mple interest instead?

TI=F
I (o, ;;Xo.ozzr)(lw

= %2093
',)Q,M = 0.92 42093 = %2180

A= looo(lw lo)“"" Wha here?

A oo ll) H,( ))
lloo(l 1‘3(!1) Aﬁ»f Yot

(331 after yr 3



