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Unit 2: A Numerical Approach

A Rate of Changie Equation for Limited Reso
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imited, so to improve the model one has tofmodify the rate of change equation

- the fact that resources are limited.
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FODE Unit 2: A Numerical Approach

Using a Slope Field to Predict Future Fish Pdpulations

3 . dP
Below is a slope ficld for|the rate of change equation EE =0.3P (1

1")

Pro)=g -

Ploy=2:

3. (a) On the slope field above, stitch together in a tip to tailf manner several tangent vectors to
produce a graph of the population versus time if at time = 0 we know there are 8 fish in the
lake (again, think of 8 as scaled for say, 8000 or 80,000).

(b) Reproduce your technique as much as possible using the 3

pe Field Stitcher applet,
Elé a0 https://ggbm.at/FZndWHeU. You can use the arrow butt

s to move the initial vector around,
propriate button.

and then create subsequent vectors to stitch on using the ‘
E o |
4. Explain how you are thinking about rate of change in your

change constant over some increment? If ves, over what incr
always changing?
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Unit 2: A Numerical Approach

: . . dP & _—— - ;
9. Using the differential equation = P (1 - 56) and initialficondition P(0) = 10, José and Julie

started the following table to numerically keep track of their tip

o-tail method for connecting tangent
vectors. Explain Jasé’s and Julie’s approach and complete thei:

table. Round to two decimal places.

2sH+10=12.5

O 4.083c 4.68a5(8) |2.S =

by _ 14. 84 23«

P84S ~+ 4 54 =
16.75%

6. Using the same différential equation and initial condition as . sé and Julie, Derrick anc Delores

started their table as shown below. Explain how Derrick and DelBres’ approach is different from José
and Julie’s and then complete their table. Round to two decima

J places.
dpr o
S =P ] 2
dt ( 20)

0 | 5 lo(1-2Y. ¢ SCas)to = 128

25 11.;35 492 W1 -8, 4o 400 (o)« (105 = [0, 1§
/o 48 49 (2.4¢ (f-Et‘_‘)_ 3 F09(28)+ 124 = 12 Gy

|5 (3.5 | 433 | (3.6% (1- ’__3-.:3") - . 33
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7. Which approach do you think is more accurate and why?
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(a) sider the (lhff(ﬂ ential equation *Y _ Y+t and initig] ¢ dition y(0) — 6 i
o Bt 7 1 N 4(0) = 4. Use José and Julie’s
¥(1.5). Show your work graphically and| a table of valyes,
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9. Generalizing your tip-to-tail approach. Create an equations
|

would allow you to predict future -

and any time increment

the exact value oy an approximate vafue? Explain.

ased procedure/algorithm that
d

values for any differential equati Eg, any given initial condition,
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