1. Suppose a  shark populatmn has the characteristics descnbed in the table below. |

AGE (years) 05 | 510 [ 1015 | 15-20 | 20-25 | 25-30 | 80-35
BIRTRATE L0 0 1.2 | 08 | 07 | 02 0
; wer b = ._,__:F___F )
SURVIVAL RATE / 0.5 0.8 0.9 0.9 0.7 0.5 } 0 :;-——hsk-l(
INITIAL POPULATION/ lagd
" a. What is the maxin g,%v
b. Construct the LESLYE LW
Lesie
Wik
G e
), PR LS
c. Find the population distribution after 150 years (30 cycles). Show work! ) 04 % £
A ngq 263u 233 207 (2% b J o

d. Find the TOTAL poE_I%t‘:_Bn after 150 years. Show work! e lost O
LVE'D cjcwi Pa L#Vhﬁ_q_, rl}o‘) e
e. Determine the LONG TERM GROWTH RATE f:O_l“tth Bopulatron Show work!
(E(; L';u)C_f'. 206 34 5 -209. ;w ,0\03’, ;,.2_2,; {,32;3 b'S: FA T:‘onog
(fye LY =, =21 S 20934 : “
. If the maximum sustainable population for this population in it3 Tve habitat is 500, when will the
maximum population be reached (answer in ¢ycles and years)?—
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2. Given that a person’s last soda purchase was Coke, there is a 90% chance that his next soda purchase
will also be Coke and an equal chance between Pepsi and Sprite. If a person’s last soda purchase was Pepsi,
there is an 80% chance that his next soda purchase will also be Pepsi and he will always choose Coke over
Sprite. If a person’s last soda purchase was Sprite, there 1s a 70% chance that his next purchase will also be
Sprite, 20% chance it will be Coke and the remaining choose Pepsi.

a. Create a transition matrix for this situation and label the rows and columns.
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c. Inthe 1 ng rup, what is the pmbablhty that a pe1 son will purchase Sprite if they are currently a
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b. Given that a person is currently fg&c purchaserpywhat is the prob'lblhl:y that he w111 pur chase 5
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3. A certain species of insect lives 5 weeks. Through each of the first 4 weeks only 60% survive into the ;
next week. Each female bug that survives into the 5" week produces, on average, 20 new female bugs. ‘1,%

Bugs that only survive the Tirst four weeks do not produce offspring. |
a. Construct a Leslie matrix representing the life cycle of these bugs. Z = Y g_ .
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b. What is the newborn population after the 6 cycle? [Po L ¢ SI1% Ul 1kt B [ matay
¢. What will the total population be after 11 cycles? P L" C - m '
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Suppose the initial population looked like this Po=[0 20 15 25 5], | LS 1€ . 22
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d. What would the total populatign be after 22 cycles Porl "ol >
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e. What is the growth rate between P2 and P22 ? GE = New- erey ! (OS l?---? ? ; &
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4, Each of the following matrices represents a payoff matrix for a game. Determine thE Best strategy for the

row and column players, If the game is strictly determined, find the saddle point of the game. If the
game 15 not strictly determined, explain why not.
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5. Suppose that Gary and Liz play the “penny matching game” and use the following payoff matrix. ’&*S
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a. Use the row matrix [p 1"[9] to fitrl Gary's best strategy for this game. 1 : '3,
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b. Use the column matrix l—g to find Liz's best strategy for this game.
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c. What is Gary's expectation for this game, provided that both players follow their *
Interpret your answer in terms of how many pennies Gary can expect to win/lose over a number

of games? (?/-g g/g]rf "Zﬂl[?/g] ;@zﬂ,
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TesY Rev . esw (contmued)

6. A supplier provides coffee beans to shops A, B, and C in 1 pound, 2 pound, and 3 pound bags, as shown

in the table below. Tl o I o
Shop A 50 100 30
Shop B 60 150 40
Shop C 80 200 70

The cost of a 1 pound, 2 pound, and 3 pound bag are $10.60, $17.20, and $22.50 respectively.
a) Use matrices to calculate the total cost of the coffee bean purchases at e
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b) Suppose the supplmrow es a 15 b dlscount Use matrices tg determine what the costs of the bean
purchases will be. Toro\ Boan CoSTS. {§§ &t Discoum
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7. A quilt maker plans to make 14 quilts this year from 113 yards of fabric. A small quilt requires 4 yards
of fabric. A medium quilt requires 7 yards of fabric, and a large quilt requires 11 yards of fabric. She plans

to make twice as many large quilts as small quilts. How many of each type of quilt should she make?

Define your variables: 1 System of linear equations:
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8. The cost of a%mlssmn to a popular music concert was $162 for 12 children and 3 adults. The admission
was $122 for 8 children and 3 adults at another music concert. How much was the admlssmn for each child

and adult? Pehce Vayiebp §5 Jaceel £qoutions ¢
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Space=0 A=1 B=2 C=3 D=4 E=5 F=6 G=7 H=8 I=9 J=10 K=11 [=12 M=13
N=14 0=15 P=16 Q=17 R=18 S=19 T=20 U=21 V=22 W=23 X=24 Y=25 Z=26

9. Encode the message NEW YORK YANKEES using the encoding matrix [—32 -;)1 2] Show work.
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10. Decode the message 2 .24 -19 17 -156 17 0 -36 -5 7 0 -38 -15 -3 using the encoding
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