Section 3.2 Exercises
For #1-20, use the model P(1) = Py (1 + ¢).
L r = (K, s0 P(r) is an exponential growth function of 9%.

2. r = 0.018, s0 P(1) is an exponential growth function
of 1.8%.

3. r = =0.032, 50 f(x) is an exponential decay function
of 3.2%.

4. r = —0.0032_s0 f(x) is an exponential decay function
of (L.32%.

5. r = 1.so g(t) is an exponential growth function of 100%.
6. r = =095 s0 g(1) is an exponential decay function of 95%.
T. flx) =5-(1 + 017y = 5- L.17" (x = years)

B flx) = 52-(1 4+ 0.023)" = 52 - L.O23" (x = days)

9. fix) = 16 -(1 = 0.3)° = 16 - .57 (x = months)

1. fix) =5-(1 = 0.0059) = 5 -0.9941" (x = weeks)

1L f(x) = 28,900 - (1 — 0.026)F = 28,900 - 0.974"
(x = years)



12, fix) = SO2000 - (1 + 0017)" = SO2.000 - 1.017*
[x = years)
13, fix) = 18« (1 + QL052)" = 18« LO52* (x = weeks)
1 fix) = 15+ (1 = 0L046)" = 15« 0.954" (x = days)
15, fx) = 06 2% (x = days)
16. fix) = 250« 2975 = 250« 229 (¢ = hours)
17. fix) = 502« 27 (v = years)
18, fx) = 1727 (x = hours)
1ETS
19. fg =23, 5= = 125 =r+ Lso
filx) = 23 . 1.25% (Growth Model).

= 6
ﬂ.gn--iﬂ,m-ﬂ.s =r+ 1,80

glx) = —5.8 - 0.8* (Decay Model).
For #21 and 22, use f{x) = fo - b".
0. fy = 4,50 f(x) = 4« . Since f{3) = 4 - b° = B05,

K= ?.b - }Fg m 115 fix) = 4+ 1155

22 fp =3, 50 f(x) = 3+ b Since f{4) = 3+ b* = 140

149 149
b= T,b-..dll'Tmﬁ_aH__f{r] = 3« 0LE4T.

For #23-28 use the model f{x) =

40
1+ 3b

1+ a-b
= M, 20 + 6hb = 40,
___4%
1%

1.+3‘(§)
= X, 60 = 24 + Db,
__ &0

A
1+ 4 =

(%)

32,

I8 o= dl,a =3 50 (1) =

Gy = 20, b = %.T.hus flz) =

M.oe=60a0 =450 (1) =

1+db
3
96b = 36,5 = <. thus f(x) =

Boe=fa=Ts0f(5) = —— 5=

Qi
= Tad? * = o —
128 = 32 + ZX4B°, 2240 96, B ERTN

b 128
b -\:/; R ﬂm,uﬂlﬂf{l’] = W’

26, ¢ = 30,0 = .50 f(3) = = 15,30 = 15 + 758,

1+ b

15 1 1
- 3 - — = — - -_— .is
iliy 15, b = 5 b \.:/; a5

thus fiix) = ﬁ.
2. ¢= 20,0 =3 80 f(2) = 1 fl:;bz = 10,20 = 10 + 3042
3067 = mb‘-%,b-,h."%mn.ss.
20
thus f(x) = m.
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n..:-&u..:-;,mﬁsa-%-m.m-m+w,

1 1
908" = 30,1 = 2. b -v/;ao.s;-,

6l
s = o e

29, P(r) = T36.000(1.0149); P(r) = 1000000 when r = 30.73
years, or in the year 2020

30, Pir) = 473,000(1.0628); P(r) = 1000000 when 1 = 1212
years, or in the year 2002,

31. The model is P{r) = 6250(1.0275)".

(a) In 1915: abowt P{25) = 12315, In 1940: about
P{30) = 24265,

(h) P(t) = 30,000 when ¢ = 7665 years after 1890 — in
1966,

32. The model is P{r) = 4200(10225)".

(a) In 1930: abowt P{20) = 6554. [n 1945: about P{35)
m= 151

(b Pry = 20,000 when r = T0.14 years after 1910: abouwt
1980,

2
(h) After 38.11 days.

1
3Boja)y = E.ﬁ{—) Lwhere 1 is time in days.

s
M.ojayy = 3.5(%) L where 1 is time in days.

(h) After 11748 days

35. Omne possible answer: Exponential and linear functions
are sirnilar in that they are always increasing or always
decreasing. However, the two functions vary in how
gquickly they increase or decrease. While a linear function
will increase or decrease at a steady rate over a given
interval, the rate ai which exponential functions increase
or decrease over a given interval will vary.

36. One possible answer: Exponential functions and logistic
functions are similar in the sense that they are always
increasing or always decreasing. They differ, however, in
the sense that logistic functions have both an upper and a
lower limit to their growth {or decay), while exponential
functions generally have only a lower limit. {Exponential
functions just keep growing. )

37. Ome possible answer: From the graph we see that the
doubling time for this model s 4 years This s the time
required to double from 30,000 to 100,000, from 100,000 to
200,000, or from any population size to twice that size.
Regardless of the population size, it takes 4 years for it io
double.

38. Ome possible answer: The number of atoms of a radioac-
tive substance that change o a nonradicactive state in a
given time is a fixed percentage of the number of radioac-
tive atoms initially present. So the time it takes for half of
the atoms 1o change siate (the hali-life) does not depend
on the initial amount.

39, Whent = 1.5 = 200 — the population doubles every hour.
4. The half-lifie is about 5700 years.
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For #41 and 42, use the formula P{k) = 14.7 - 0.5%8 where &
is miles above sea level.

4L F10) = 14.7 - 05" = 2 14 Ibfin*

4% Pih) = 147 - 05 intersects v = 2.5 when i = 9.20
miles above sea level.
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[-1. 19] by [-1,5]

43 The exponential regression model is Piry = 1149.61904
(L012133), where P(r) is measured in thousands of people
and 1 is years since 19X, The predicied population for Los
Angeles fior 2001 is PI111) = 4384.5, or 4,384,300 people.
This is an overestimate of 365,000 people,

an error of 015 = 15%.

363
3,520,000
44, The exponential regression model using 1930-2000 data is

Py = MLEA002{ 1.04465), where P(r) is measured in

thousands of people and 1 is years since 1900, The predicted

population for Phoenix for 2011 is P{111) = 2658.6, or

2,558,600 people. This is an overestimate of 1,189,200 people,
1,189 )

an crmrnlum_ = LBl = H1%.

The equations in #45 and 46 can be solved cither algebraically
or graphically; the latter approach is generally faster.
A5, (a) P(0) = 16 students.
(b) P(r) = 200 when 1 = 1397 — about 14 days.
(e} P(r) = 300 when 1 = 1690 — about 17 days.
Ak dak PO = 11



