Mathematics 172
Quiz 34 Name: ktt){

You must show your work to get full credit.

1. If a quarter of pound of duckweed is put into a large pound and the amount of duckweed doubles
every 4 days, then how long until there is a 3 tons (6,000 pounds) of duckweed?
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2. If A'(t) = .2A(t) and A(0) =75 9 A
(a) Give a formula for A(t). i Alt) = 7rek
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+(b) What is the doubling time? Doubling time is: 4. cfé g

3. A population of dandelions grows in a yard with a discrete logistic growth rate of 1.6 dande-
lions/dandelion and a carrying capacity of 700 dandelions. Let N, be the number of dandelions in

year t.
(a) What is formula for Ny in terms of N;?
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(b) If Ny = 50 what are N; and Ny?
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(c) If Ny = 50 estimate Nys. N~ /72 ()
AS  per=lée 2 The

Papalahguw o+ubliteg at Jha OV Colflmi iy ol K=70p

4. The following is the graph of a discrete dynamical system that models the number of kilograms
of algae in a pond from year to year.
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(a) What are the equilibrium points?
Equilibrium points are: & L 3 é:

(b) What are the stable equilibrium points? Stable points are: (O , -
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(c) If Ny = 8 estimate the following:
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(d) If N} = 9 estimate Nygg. s#yéllz.es ot M =G Nigo =~ A
5. A population of foxglove (a biennial plant) plant has three stages: seedlings, juveniles, and
adults. This population of foxglove started when 200 seedlings were planted in a park. The relations
betweens the three stages are summarized by the following Leslie matrix. <, 3:51
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(a) Draw the loop diagrain;



(b) Give the meaning of the following numbers:
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(c) What proportion of seedlings become adults. Proportion is ‘) o
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(d) How many plants are in each stage the first year after planting the seedlings?

Stage 1 o Stage 2 20 Stage 3 o

(e) How many plants are in each stage 25 years after planting the seedlings?

Stage 1 /3. 473 Stage 2 I+ 23 Stage 3 5+9 G

(f) What proportions of the plant population is in each stage 25 years after planting the seedlings?
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6. A system of competing species is governed by the equations
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(a) What is z carrying capacity?



(b) What are the stable equilibrium points? (B4 ! é’??)

(c) What are the unstable equilibrium points? (0.5, (200, 8). ) L Ru0)
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(d) If z(0) = 720 and y(0) = 15 estimate 2(100) and y(100).

2(100) =~ 209 y(100)~ 67 %
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(e} If 2(0) = 720 and y(0) = 0 estimate 2(100) and %(100).
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(f) Circle the one that applies: x species dominates, x species dominates, competitive coexistence,

competitive exclusion.
7. A cell has a volume of V = 6.0 x 10~ %mm?® and a surface area of A = 8.1 x 107 3mm?. Assume

that oxygen passes through the cell membrane at a rate of .4(mi{mm?*)/hr. Assume that the cell
needs 65(mg/mm?)/hr of oxygen to survive. Then how many times can it be magnified before it

dies from lack of oxygen?

Magnification factor is A = ﬁ'. Y- 1
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