6.2 Differential Equations: Growth and Decay

Answer Key for Examples of Today’s Homework Pages 418-419
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When r = 4, N = 250¢*2(8/5) = 250g/ie/5)*
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Since the half-life 1s 1599 vears,

1 .
= = 1gHi1599)
> é

k= 15199 ln&)'
Since there are 1.5 g after 1000 vears,
1.5 = Celiml1/2)/1589)(1000)
= 2314
Hence, the mitial quantity 1s approximately 2.314 g
When ¢ = 10,000, y = 2.314[®(1/2)/1599](10.000)
~003g

2. v = Ce". (0.4). (s%)

2 | Copyright © 2009

Ars Mathematica Online



6.2 Differential Equations: Growth and Decay

30, Since the half-life 1s 24,100 years,

l = 1gh24.100)
2

1 1
k= 24.100 h(i)'

Since there are 2.1 grams after 1000 years,
21 = (Cglol/2)/24, 1005 1000)

C = 12161

Thus, the initial quantity is approximately 2.161 g.

When ¢ = 10,000, y = 2.161¢[1(1/2/24.10010.000)
~162g
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6.2 Differential Equations: Growth and Decay

Answer Key for Today’s Homework Assignment  Pages 418-419

[6.2] p.418-419 #1,5,9,11,15,21,25,29,33,37,42
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29. In the model y» = Ce, (" represents the initial value of 3
{(when r = 0). k is the proportionality constant.
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33. Since the mitial quantity s 10 grams,
v = 10k
Since the half-hife 1= 1599 years,
5 = 10eM13)
1 1
k= 1599 In(i).
Thus, y = 10eln(1/2)/1599)
When t = 1000, y = 100/ 2/159901000) = g 48 o
When 1 = 10,000, y = 0.13 g.

37. Since the mitial quantity is 5 grams, C' = 5.

4. y = Cé
Since the half-life 15 5715 vears, )
7§ = 5gH5TIS) EC = 15
1 1 1 1
k=35 h(i)' ST h(i)
When ¢ = 1000 years, y = S¢l{l/2)/5715](1000) 0.15C = Cell/2)/5751s
~443g m( ! ) )
When 7 = 10,000 years, y = 5gl®(1/2)/3715110.000) In(0.15) = 5718
= 149g t = 15.641.8 years
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