Algebra 2 - 3316 Name: Ky

9.6 — Applications of Sequences and Series Date: Period: ____\
Show mathematical proof

1) An auditorium has 20 seats on the first row, 24 seats on the second row, 28 seats on the third row, and so on
and has 30 rows of seats. How many seats are in the theatre?

A ® A+ (-1 )XP) S30 = 22 (20 +13) |
ﬁ.’uo =do+ (30"3(") 33 = 15 (/5"@) P5W JZﬂTSj
Ay, =20 + /16 . —

4, : /36 370

2.) Suppose you go to work for a company that pays one penny on the first day, 2 cents on the second day, 4 cents
on the third day and so op. If the daily wage keeps doubling, what will you total income be for working 31 days?

s, = A(-e S, = 20474836. 497
% P‘ 2/, 4174, £36. ‘/;t]
Ol (1-2

3.) Logs are stacked in a pile with 24 logs on the bottom row and 15 on the top row. There are 10 rows in all with
each row havmg one morP)Iog than the one above it. How many logs are in the stack?

Sy = .2 CAI + An o 2 |95
S0 = 22 (24 #/5) B?{ LOGS

Se = 5 (37)
4.) A ball is dropped from a height of 16 feet. Each time it drops it rebounds 80% of the height from which it is
falling. Flnd the total dlstance traveled in 15 bounces. /2. J; 10. 24
5, = AL-e”) Ss * 77, /7
e (- p.\ d
1o(\ - ) /38 38 FEET
S¢ ® (1= P) o

5.) A company is offering a job with a salary of $30,000 for the first year and a 5% raise each year after that. If that
5% raise continues eveyy year, find the amount of money you would earn in a 40-year career.
A (\ -2 S

S 2' S, ¢ 3623993, 23
i\ -
30000 (1 = 1.08) f Fd‘g,ézs, 793.23

-S.'(O = (“"l‘S)

6.) A culture of bacteria doubles in population every 2 hours. If there are 500 bacteria at the beginning, how many
bacteria will there be after 24 hours? s00 'om/ 2000

4, =42

12 -\
4 = sw-2 Vazt/, 000 BACTELA
A, = /24000
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/ 36 2Ie, .-
A student with the swine flu comes to school and has the p6teﬁﬁal to fnfect 6 other students. Similarly those 6

7.)
students will each infect 6 more students. If this process is done 12 times, how many students will be infected?
- Ll '
A, = A 8
-1 e TEN
- /. 279 J0S6 /M
A,,_ = /-6 3¢ 4, / STULEATS
dJusr s~
A * 362%#9%956 et 12
8.) Bill Nye really wanted to create a cell that would regenerate. After two years of research he finally developed a
cell that would regenerate each week. Below is the data he collected in the lab.
Week Number of
A.) Find the number of cells for the remaining weeks. Cells
1 4
B.) Write an explicit rule to represent this data.
-/ 2 16
Bo=44"
bl 3 64
4 256
C) How many cells will there be in the 23 week. Show mathematical proof.
23~
= 1,024
ﬂl% - ‘/ ‘7’ 2 2
13 6
Ay = 70369 x 10 “re
7 {C3PY
D.) How many cells would you need to start with to reach 5000 cells by week 6? 8
s 4 -4 -1 6 SS 36
§oooc = A,
A = 4.8
9.) Bill Nye conducts a different experiment and gets the results below.

Let W, represent the number of cells in the growth medium at the end of week n. Which of these statements are

true about the explicit formula for W, ? Select all that apply.

O wy=15+15+2(n-1) 1wy, =15+15 « 2(n)

Ow,,=%-15-2"

15.211-1

i n,.,=%°15°2"_1

O n 21, where n is a real number

) n can be any real number

Week

Mz 1, where n is an integer

N N A W N -

Number of

cells in
medium

15

30 )x"
60)"‘
120)*

240% ¥
480
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10.) A local lottery offers its winners two prize options. Option A gives the lottery winner $100 on the Friday after
they win. They will receive 1% more each Friday for 30 years after that. Option B gives the lottery winner $1000
on the Friday after they win and an additional $250 each week for 30 years.

A) Write an explicit formula for each option.

Option A: Option B:
~ -1 _
A, = o (1.01) A, = lo© +(~ 'sz)
. (000 + 2SON — 250
B.) How much money will the winner receive in the 15™ year? 4, = A0V + <O

Option A: F0 - Option B:
A= we (o) Ao = 250((#o) + 7S
70
A, > 2324GI.0H Az0 = /75750
740 i ]
C) How much money will the winner have total after 30 years?
- £ Lo |
Option A: s g 1©  Option B: A = lodo +("Se-1 )2
oM S$72 X 10 ,
s = A(-e”) "56o Su: H(a ALY §

Ao ° 39050

(-2)

S - Jtoo (l - I.OI“‘,)

1$5Go 1~ 1.0t J:m '-‘30$SGS;C”G
D.) Which option is better for the lottery winner? Explain your answer.

\;% = %(IM -}590?.9:)

OP7ro~w A~ MAce Mot Mot 1~ Tg Lers L

11.) A child building a tower with blocks uses 15 for the bottom row. Each row has 2 fewer blocks than the previous
row. There are 8 rows in the tower. How many blocks make up the tower?

ls_llﬁl Ill veoe
SM & f_ (”, "‘Ay) A&' = ls_f(f-lr-l)
= /S X-
S E(s +1) % + (7X2)
A = / 6 ,5’Laa£-_$J
J} L I{(l(p)
5 - 6o

12.)) There is a stack of logs in the backyard. There are 15 logs in the 1% layer, 14 in the second, 13 in the third, 12 in
the fourth, and so on with the last layer having one log. How many logs are in the stack?

S;, - f—(ﬂ, ~ .4,.,) ,4” Y A' +(N-IX‘5) |
s - s Cls_*,) / = /5 f("‘"Y"') Iﬁa z_aG—S\
19 a { = IS =N+

S;s = _{;(’63 l = l(.— N

Sic ® 120 el
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In his piggy bank, Bingo dropped $1.00 on May 1, $1.75 on May 2, $2.50 on May 3 and so on until the last day of

13)
May, /.75, 250, 8.25,.

A) How much did he drop in his piggy bank on May 19?

A = A, + (~1X6)

N

s+ (170X 75) # /s’.zrf

135 + (18).35)

N

‘4:1 :
A’? < /5-- .2{
B.) What was his total deposit in his piggy bank for the month of May?
N
SN m == (A, +A,,) A,., = A, +(4v-1)(b§
A
Sy, © iz'_(l.?c + 24.25) Ay T V7S + (31-1). #S) 403
= 1.3S + (3¢ . 7%
.S;‘ 1 403 Ay ( X-35)
A}' ® 2‘/2f

14.)  There are 20 rows of seats on a concert hall: 25 seats are in the 1% row, 27 seats on the 2™ row, 29 seats on the
3 row, and so on. If the price per ticket is $2,300, how much will be the total sales for a one-night concert if all

seats are taken?
N A,z A+ (n-0XBD 7orAC SEATS . O

‘SN:T(AI*A”) e
A =25+ (20-1)2
S, f.‘_’(zs'-a-m) e (2012 ) gs0 x %2300
Ay * 25 +(!9Xz)
S, = t0(#8) h 63 TOTAC SATES !
# 2024000

A child building a tower with blocks uses 15 for the bottom row. Each row has 2 fewer blocks than the previous

15.)
row. Suppose that there are 8 rows in the tower. IS 13 I
/ (4

A.) How many blocks are used for the top row?

4y = A, + (~0XR)
Ay = 15 + (€-7)(-2) t pLocic. i~ TOF @W/
By = 15 + (X2
44;: * /
B.) What is the total number of blocks in the tower?
T -4 A
S ot (A‘ * 'U) 69 7T Beckes
w
Se: £ (1571
S¢ 6o
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16.) A rider mower is purchased in 2010 for $2500. Each year, the value of the mower decreases by 15%...

A) Fill in the table below to show the value of the rider mower in the first 5 years.

ear | Balance

| $2,500
iy
1£06. 2
| 153S. 81
["7365.01

IS

B.) Write an explicit formula for the value of the rider mower in “n” years.

P
A, = asoe (- es)

c) What will be the value of the mower in 10 years?

A, = 450 Cos)
Ae = ASco (‘Fs-)q ’,5—??0’1,
A, = §7%.04
D.) How long will it take for the mower to be worth $1000?
~=|
tcoo = a2sco (. #5) lo AR
dieae 3. 65
20 2500 IZG&P’ V’A‘z‘q
.‘/ - ( ‘ngu-t N :(/ag,yg"{)-I"
MGG

17.) Domestic bees make their honeycomb by starting with a single hexagonal cell, then forming ring after ring of
hexagonal cells around the initial cell, as shown below.

.
A) Fill in the table. i THAT RIVG

Rings # of Cells "::[:ﬁ I 11ing 2 rmgs

0 1 >
p— ]

1 6 "FS. Y 31‘ g L ]
2 12 O -l to
3 ': (\*,. zjj '? q
g 24 ~'» T
E) 30 G

B.) Write a rule for the number of cells in the nth ring.

A, = A’.;.(ﬂ’lxb) -/y Au=6+GN‘G

A, = 6 + (»-Me
C) What is the toia;l number of cells in the_honeycomb after the 9" ring is formed? . L I ITIAC
Ay -;-(n, +A~) A = 6~ TOTAL czu-s-/. cée
- a4 A 2 69 |
Sq = (¢ + s4) 9 270 +
Sq = 270 Ay = 59 27F ceus
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Graph. Fill in important information.

RETRO QUESTIONS:

y
X 7
18) y=(@@B)*"*-5 y < (zX;) .
Growth or Decay: ___ GROwTH X | ¥y 8
b 4 2 5 o
Parent Function: Y 2 3 o :
- 6
Asymptote: y < -5 I 1
d N
Domain: (""“'. ‘°°> 1
+ 1 2 3 5 6 8 9 : *
Range: (-5_, °°5 gl &b s A
ior: 64 n
End Behz\sngr._’ oy 3 1(2)(3) -< "
- Y S
asx — 0,y = -S- 3-(2Y3) -{ 4 "f "
TG 0N ‘
y-intercept: (0, ’5'7\ y 2 IS? "
Transformation(s): _VE@TICLE sTeéTess oF Z ¥
Lérr o, bawn S
Solve.
19.) 2*3=16 20.) log(2x—6)=2 21.) g¥™*t=d
o8 = B /oo T 2ZX~0G (/n ‘1’)+l = 3x
106 = 2x
x = F X = (/n "f) + |
X *>53 3
X = O0.795Y
Simplify.
x+4 x+3  (x-%) x*-16 2x+8
<) x2—4x-5 ' x+1 Cx-<) ) Flexes T vz
(x-sXxw) 2
% —ife x -3xx%
2 = B e
X ¥4 X -2x -5 X -0x *S 2x +&
( x- s’Xxw\ (x-sYx+)
= gx-l-l zm’ - ]x"?. !2:!)
x =% = I (x-SY(xy~  2fxwm)
(x-5 Y x+
) = (x -4Xx-2)
2(x-s)
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