NATIONAL
MATH + SCIENCE

INITIATIVE
Euler’s Method & Logistic Growth Functions Solutions
I. Euler’s Method - Multiple Choice
1.
Original x | Originaly | Ax=dx Ay =dy=(x+y)*dx New x = New y =
Original x+ dx | Original y + dy
1 2 0.5 (1+2)*(0.5)=1.5 1.5 3.5
1.5 3.5 0.5 (1.5+3.5)*(0.5)=2.5 2.0 6.0
C
2.
Original x | Originaly | Av=dx Ay =dy= (2 X+ 1) * fy New x = New y =
’ ’ Original x+ dx | Original y + dv
1 3 0.5 (2#1+(-3))*(0.5)=-0.5 1.5 3.5
1.5 3.5 0.5 (2*1.5+(-3.5))%(0.5)=-0.25 2.0 -3.75
D

11. Euler’s Method — Free Response

1.
(b) f(15) = f(1)+ f'(1)(05) 1 : Euler's method equations or
= 4 —3(1)(4)(05) = -2 equivalent table
2 -
f(2) = =2 + £(1.5)(0.5) 1 : Euler approximation to f(2)
= —2—3(1.5)(—2)(0.5) =25 (not eligible without first point)
2.
(c) f(% = f(0)+ f'(0): % =-2+(-3)- % = —; 5. 1 : Euler's method with 2 steps
_] ‘1 - 9 B ' % 1 : Euler's approximation for f(1)
r3)=3(3)+2-5)+1=-3
1\ o1y 1_ 7 .( 9y 1_ 23
rosa(3)+r(3) 3=-343) 35
(d g(0)=3-0+2-k+1=2k+1 5. 4|‘1 :g(0)+g'(0)-1
el)=g(0)+g(0)-1=k+(2k+1)=3k+1=0 | 1:value of &
S
k=3
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I11. Logistic Functions — Multiple Choice
1.
M _oemf1-M
drt 200
or
M _ ﬁM(zoo —M)
dr 200
= M =200
=8B
2.
M =200
Z—P =kP(200 - P) = 200kP — kP*
I
=k =0.001
= 4
V. Logistic Functions — Free Response
1.
(a) ' _ { 1: solution curve through (0,8)
5 | 1: solution curve through (3,2)
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Euler’s Method & Logistic Growth Functions Solutions

(a)

(b)

For this logistic differential equation, the carrying
capacity 15 12
If P(0)=3, lm P(t)=12.
f—soa
If P(0) =20, hm P(r)=12.

f—ea

The population 1s growing the fastest when P 1s half
the carrying capacity. Therefore, P 15 growmg the
fastest when P = 6.
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