Mathematics 172 Test 1 Name: K-@ W

You are to use your own calculator, no sharing.
Show your work to get credit.

1. (5 points) A rocket accelerates at a rate of a = 45 ft/sec?. Use that 1 mile = 5,280 feet and
Lhour = 3,600 sec to express a is miles/hours?. _ e
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2. (15 points) The crushing pressure of a type of cottonwood is 400 psi (Ibs/in2). If a 10 foot (=
120 in) tall cottonwood weights 100 1bs and the area of its base is 60 in?. How tall can a cottonwood

get before it is crushed by its own weight.
| Critical height is 2§, 794 1y = 2,399. 4+
S Fele '+[M_ fFree Yy o Focdge
o€ 2.
S caled hewht = 120 1w
Scaled VWoag crey = GOXZ INT

sculed wegnt = 10027 10,

The sceoled Presuve ot e is
W~el$_l_1_f(" — /O ?\?l_?_ — [‘@6'7')1 “9/),,,2.

CAvea T eoar” s when YU
The criheal >secalivg Povion 1S =8

Uyl 8 4la C YuMming 0 ey & el

_ — 0
667> = T0O°
S0 A= df.gg?‘l—ﬁﬂ(

T hug T e Cw-’-—;ou[ M-e-@‘gh,'&"ls“

, — :7_%—79(‘{ ]
120 7%A = 12 0 (23e2.25) = 5599, c £+



3. (20 points) The zoo sets up a large tank for fish from Lake Tanganyika. T hey add some plants
to the tank and the plants have 60 grams of brown algae on them. After 4 weeks there is 114 grams
of the algae in the tank. Assume the algae grows with a constant intrinsic growth rate r for the

first several months.
(a) What is the intrinsic growth rate of the algae? Include units in your answer.
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(b) If P(t) is the number of grams of brown algae in the tank t weeks after the %e}nts are added,
then give a formula for P(t). v l6
P - O &

l
|
{

(c) How long until there is 500 grams of brown algae in the tank?

/6 Time to 500 grams is. | 4,2 §~ yr-e-e K %
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4. (15 points) A typical male gorilla has a body length to 67 in and weighs 374 lbs. Its mandible

(jaw bone) is 4.5 in.
Gigantopithecus is the largest primate in the fossil record. It lived in southern China from roughly

2 million to 350,000 years ago. It is believed to have been related to the orangutans, but is generally
restored is having the same build as a gorilla. A fossil mandible from a Gigantopithecus is found
that is 9.5 in. Assuming that Gigantopithecus did have the same proportions as a gorilla estimate
the body length and weight of the Gigantopithecus. }
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5. (20 points) For the differential equation
dP

— = —0.37P® +9.95P% — 37P

dP
(a) Make a graph of — as a function of P (that is P is on the horizontal axis and P’ is on the
vertical axis). Hint: Use Xmin=0 and Xmax=23.
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(b) What are the equilibrium solutions? _
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(c) Which of the equilibrium solutions are stable? 0 o
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(d) Make a glaph of the time series of the solutions (¢ on the horizontal axis and P on the

vertical axis) showing the equilibrium solutions along with the solutions with P(0)=3, P(0) =10
and P(0) = 22.
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6. (15 points) A backward pond is set up and before any fish are added a population of duckweed
is started which grows logistically with an intrinsic growth rate of r = 0.8 Ibs/day and a carrying
capacity of K = 3.4 1bs. Let P(t) be the number of pounds of duckweed in the pond after t days.

(a) What is the rate equation satisfied by P(¢)? % — | —
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(b) After the duckweed population as settled down to its carrying capacity some gold fish are
added to the pond and they eat the duckweed at a constant rate of 0.41bs/day. What is the new

rate equation satisfied by P(t)? =, P (1=l )
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(c) What is the new sable size of the duckweed population?
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PR & (10 pomts) A population of fish in a lake is overfished so that the intrinsic growth rate of the

population is the constant » = —0.4 fish/year.
(a) If is originally stocked with 20,000 fish the give a formula for the number, N (t), of fish after

t vears. -
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(b) DNR (Department of Natural Resources) starts stocking the lake at a constant rate of 1,000
fish/year. Then the new rate equation for N is

AN
N 04N + 1. 000.
dt 4

What is the stable size of the resulting fish population. _
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