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>0 Mg;_'onl‘t)— N - naught "
Exponential Growth: n(t) = nge" = Yo '7»0 po()u\f:to

—

Radioactive Decay: m(t) = mge™""

=

1. Obtain the current populations and growth rates of the following en-
tities. Assume the population grows exponentially and estimate the
populations in 2050.

(a) Michigan Gorws 17 (7Il - ) = s

(7. ﬁ lvw]\\'l’\—- ? — D'D'17 (’M\ A D2 M“li
(b) The United States. MLQ:)
C{ g RA\‘A \N‘ll %07 M” -
Laxio Gyl 2 20 (D3 e < i
= 4 Y as \a «a( M-S
3 (c) India - | s
4 Ao R =125 dillax w12 (36)
NGB q(s8) c= l.2= iz D C= 252
= 2u0,5 @ = 1.9 6l
= |24 wlljen 2. It is estimated that in 1935 there were 240,000 deer in the UP. By

-t 1955, there were an estimated 430,000 deer in the UP. Assuming the
Tz Jr79 ol

population grew exponentially, produce an equation representing the
ad—w:\\v number of deer in the UP since 1935. Use your formula to estimate the

W‘-){lev.\) number of deer in 1993.
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—y3=-
:,:{_'5— =V 3. A wooden artifact from an old sailboat is found near Lake Superior to
t contain 65% of the carbon-14 that is present in living trees. How long
—\- ¢ ago was the sailboat made? (The!half—.}if_e of carbon-14 is 5730 years.)
( /\ =y ey A ek
S)%e >
5 il g Jocovgost
Sy xRN =Y ' e T 5O
[

4. Newton’s Law of Cooling: T'(t) = T,+ Doe~* where Dy is the inital dif-
ference between an object and its environment, and if the environment
has temperature T.

5. What temperature will your coffee be if you leave an uninsulated cup
of coffee outside in the UP for 30 minutes duringan average day in
January?

6. pH log scale:
pH = —log[H"]

where [H7] is the concentration of hydrogen ions measured in moles
per liter.

Find the hydrogen ion concentration of a standard beer (pH = 4.6)
and mash (fermenting mixed grain and water pH = 5.6). Also, find the
hydrogen ion concentration of pure water (pH = 7.3).
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Exponential Growth: n(t) = nge

rt

Radioactive Decay: m(t) = moe™

'\wWQ =W,
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1. Obtain the current populations and growth rates of the following en-

tities.
populations in 2050.

(a) Michigan

Assume the population grows exponentially and estimate the
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(.*'\ “° \[\‘;f 2. It is estimated that in 1935 there were 240,000 deer in the UP. By
O <5 1955, there were an estinfated 430,000 deer in the UP. Assuming the

.,Pws swir lol population grew exponentially, produce an equation representing the

number of deer in the UP since 1935. Use your formula to estimate the
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number of deer in 1993.
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Newton s Law of Cooling: T'(¢ here Dy is the inital dif- t
ference between an object and its env1ronment and if the environment fi=le
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5. What temperature will your coffee be if you leave an uninsulated cup
= I’Z‘) of coffee outside in the UP for 30 minutes duringan average day in '
= January?

6. pH log scale:
pH = —log[H"]

where [H™] is the concentration of hydrogen ions measured in moles
per liter.

Find the hydrogen ion concentration of a standard beer (pH = 4.6)
and mash (fermenting mixed grain and water pH = 5.6). Also, find the
hydrogen ion concentration of pure water (pH = 7.3).
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Exponential Growth: n(t) = nee"

Radioactive Decay: m(t) = mgoe™""

1. Obtain the current populations and growth rates of the following en-
tities. Assume the population grows exponentially and estimate the
populations in 2050.

(a) Michigan

(b) The United States.

(c) India

2. Tt is estimated that in 1935 there were 240,000 deer in the UP. By
1955, there were an estimated 430,000 deer in the UP. Assuming the
population grew exponentially, produce an equation representing the
number of deer in the UP since 1935. Use your formula to estimate the
number of deer in 1993.
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3. A wooden artifact from an old sailboat is found near Lake Superior to
contain 65% of the carbon-14 that is present in living trees. How long
ago was the sailboat made? (The half-life of carbon-14 is 5730 years.)

4. Newton’s Law of Cooling: 7'(t) = T\,-+ Doe* where Dy is the inital dif-
ference between an object and its environment, and if the environment
has temperature 7.

ot

. What temperature will your coffee be if you leave an uninsulated cup
of coffee outside in the UP for 30 minutes duringan average day in
January?

6. pH log scale:
pH = —log[H"]
where [H*] is the concentration of hydrogen ions measured in moles
per liter.
Find the hydrogen ion concentration of a standard beer (pH = 4.6)

and mash (fermenting mixed grain and water pH = 5.6). Also, find the
hydrogen ion concentration of pure water (pH = 7.3).
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1. What is the half-life of a radioactive substance?
2. What is the doubling-time of a population?
3. Suppose that a culture contains 1500 bacteria initially and doubles ev-

ery 30 min.

(a) Find a function that models the number of bacteria n(t) after ¢
minutes.

(b) Find the number of bacteria after 2 hours.

(c) After how many minutes will the culture contain 4000 bacteria?
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4. Carbon-14 dating is currently being used to monitor illegal elephant
poaching. Recently, a shipment of 5 tons of ivory tusks was found in
West Phillipines. Suppose a sample was found to have [%699.9 (of the
carbon-14 that is found in the tusks of living elephants. Approximately
when was the elephant poached? ; _{al7)
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Exam 3 Study Guide :: Math 115 :: Winter 2015

1. Exponential Functions
How long will it take for an investment of $1000 to double in value if
the interest rate is 6.5%, compounded quarterly?

2. Exponential Decay
A funny looking seashell was found in Lake Superior, and the NMU
chemistry lab found that it contains 72% of the carbon-14 that is
present in living seashells. Given that the half-life of carbon-14 is 5730
years, estimate the age of the seashell.

3. Logarithmic Models
On Tuesday of this week yet another earthquake occured in Oklahoma,
this time of magnitude 4.0. In 2011, an earthquake of magnitude 9.0
occured off the coast of Japan, triggering a devastating tsunami. How
many times more intense was the 2011 earthquake near Japan than this
week’s earthquake in Oklahoma.

4. Algebra of Logarithmic and Exponential Functions
Simplify In(e(z? + 1))
Simplify In(z — 1) — 3In(x + 1) 4+ In(e® + 1)
Solve log(z + 1) —log(z — 1) =2

Solve In(2? — 5z — 23) =0

5. What is the relationship between

1\"
(1+3)
n

and the natural number e?




6. Polynomial and Rational Functions
Find all the rational zeros of f(x) = 2% — 52° + 62% + 4z — 8.

7. Complex Numbers
Evaluate and write in the form a + bi the following

1
141

(14 2i)(3 — 4i)

(2+ 30)(2 — 3)

i203

8. Graphing and Interpreting Rational Functions
Sketch a graph, determine all asymptotes, and all zeros of (a)

fo) =+
(b) r+1
g(z) = 'T_ 0
() by BT 10
)= F o 1
W 2 _4r_5
h(r) = — 2~
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1. What is the half-life of a radioactive substance?
amount of time required for such a substance to reduce by a half

2. What is the doubling-time of a population?
time required for the population to double

3. Suppose that a culture contains 1500 bacteria initially and doubles ev-

ery 30 min. _t,"s' MLONS A = 3‘? 0= o\ms‘p\,j om-ﬁb-*:r
. —- cp\wt\}/ﬁ\mouv‘t )
P 6‘;{ : (a.) Find a function that models the number of bacteria n(t) after ¢
- ,t minufes. _ J.l’h(g-) i_
g A—, (o e tre doubling Hine: [ n£) = [£0¢e
NP—p,
AP =pPe L | "=
_ Sr =\
(5 0 A= e ST T\ 3 AQ,:_(_?):
a0 S m)= e ) = Srdele) = sy b= T3 32
LO | (b) Find the number of bacteria after 2 h.c_)irs.
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4. Carbon-14 dating is currently being used to monitor illegal elephant
poaching. Recently, a shipment of 5 tons of ivory tusks was found in

West Phillipines.

Suppose a sample was found to have %99.9 of the

carbon-14 that is found in the tusks of living elephants. Approximately

when was the elephant poached?
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