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Which of the following is true in a Lotka-Volterra predator prey model: ‘%5-' ; . OX — (L: 3) %
@ The prey birth rate is constant. t5trths  — deaths
( B.) The predator birth rate depends on the # of prey. A F
( C.)The prey death rate depends on the # of predators. = = CX ¥y (ci}
D. The predator death rate depends on the # of prey. At :j
(areo( Keaths =4 3§ congiu ~t. b.r%s
What is the name of points where neither species changes quantity? 0~ \7‘ 4 Pey S
:"‘ #H "P re
A. Poincare Points
Equilibrium Points C K/’jz = d pred b oS
C. Null Points T xF "
Pr( A

D. Cooperative Points

Species r and s are represented in a phase plane with r cn the horizontal axis and s on the
vertical axis. In a portion of the phase plane, Ar > 0 and As < 0. In that portion >f the

phase plane A S o AS <O
A. rincreases and s increases. \ \
r increases and s decreases. C Jnereases d Cirecses

——r decreases and s increases.
~B— r decreases and s decreases.

The basic SIR model for measles is modified to allow for the possibility that the measles
are fatal. Which is true about the change in the diagram for the model?

A. A new group is added to the model but no arrows g — 'L_. —2 1
B. A new arrow is added but no new groups \
Both a new arrow and a new group are added )
D. The diagram is unchanged. - D (
- ~

A group of medical doctors researched ways to increase handwashing by children. They
believe they can cut in half the ¢hance children’s chance of 1nfe<,tion4n-hal£ as a result. A T <O

What will be the impact on the threshold population? 10 ,\
c ASIT-bT<0O
A. Cut the threshold population in half TL\ reghold =2 2 ( g
Double the threshold population. G- &S -b )E— <0
C. No changed in the threshold population.
D. Increase the threshold population by 2%. - Po .
. . Cecov. \/
In the basic SIR model, the parameter b is calculated as e | cont) ch nf

A. l/(time in S)
B) /(time in 1)
C. 1/(time in R) )

{

—  Cut Whatf
D. chance of infection/#contacts H wt den n @
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2. Consider the following two-species model:

A A
=0.9x -0.003x> - 0.006xy, “x==0.8y-.004y>-0.002
A 0 AT OB 0TS0 00y

a) (5 points) Is either species logistic? How can you tell?

!
¢

i T2 Lo Co o
St | oo s, Poth Mew g«
T s
b) (5 points) Is this a predator prey model or competing species model? How can you iell?
S i) ""L {/ ‘ § 1‘_ YL . L
Lovw p€ A )‘w\') Dot Mew ¥ €G e I N TS NG o
; ( A '\,( ) '{Q ourt

€) (5 points) If the starting populations are x = 100 and y = 100, will the species x and y increase or
decrease in the near future?
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f) (10 points) Either vy ~QO 7 N M IEsah
(i) Compare and contrast the two species in terms of their equations. How o they compare

with regard to interactions? How do they compare with regard to other terms?
(ii) Or Sketch a phase plane for the two species.
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Suppose species a and b are modeled by the equations

-§‘£=0.7a—0.014a2—0.('1ab U ( o= o =0tk

t
Ab _ 2 _ PR N NP
Zt-_osb-o.mb 0.02ab = & (.= wlb = 02

{

a) Label the skew lines in the phase plane below as Aa =0 or Ab = (.
b) Add arrows to the regions of the diagram A=

i ; 2 by = o
c) Interpret the phase plane biologically. V0
L/.\(JL é‘buﬁ«’r\ g (b\
L opr cpent Lnn
MG = T o s od >0
Ab= 3 =027
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NAME:
MATH 1470 Fall 2004 Tintera
TEST 3: Two-Species, Epidemic and Linear Programming Models. Covers Chapters =9

Y ou may use calculators and one 8.5 by 11 inch page of notes. Please show all work or this test
booklet. Partial credit is awarded only for work shown. Each problem is worth as indicated. Good

luck! 75 ¢ oaf
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1. A variation on the mgeasles has broken out in a town of 25,000 people. In that town. people make 12
contacts per day and 5% of the contacts between an infected person and a susceptible person leads to the
measles for the susceptible person. Since this is a new disease, no one is immune nor h:tve they been
vaccinated. [t takes a week to recover from this type of measles.
Tl e I ¢ cove
a) (10 points) Write the change model (Delta model) for this situation based on the SIF model.. FH——
swurite-the formulas for a and b-on-the-beard if you.ask).
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b) (5 points) Early on in the outbreak, there are 12 people infected and none have recovered. How
many will there be in each category (S, I, R) the next day?
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¢) (5 points) Later, the number of infected has risen to 300. A reporter from a local rw ¥spaper asks
you, the mayor of the town, if the number of infected will go up. Can you tell him?
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d) (5 points) For which values of S will I increase {ie, have Al > 0) ?
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