Practice for Exam 2, MTH 122
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2. Determine which of the data are exponential. If exponential what is their growth/decay factor?
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3. The 2006 population of Venezuela was 27.0 million people and growing exponentially  at an annual rate 1.7%. 
a. Find an expression for the population at any time t.
b. Assuming this trend continues what will be the population in 2010?
c. Assuming that this was the trend back in time to 2001, what was the population in 2003?
d. Estimate the doubling time for the population in 2018.

4. In 1990, the US imported $759 billion worth of goods. In 2004, the US imported $2,118 billion worth of goods. Assuming that the growth in imports has been following an exponential growth pattern, find an equation of the exponential function that models the US imports when the independent variable t represents the number of years since 1990. 
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5. 
6. 
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7. Simplify

a. 
b. 
c. 
d. 

8. Use logarithms to solve the equation  for t.


9. 
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10. How much stronger is a magnitude 6 earthquake than a magnitude 3 earthquake?
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12 time > depends on the growth rate r. Plot your results from part (a) and decide
what type of function seems 1o it the behavior pattern you observe.

Bankers use a technique known as the Rule of 70 to estimate the doubling time for money invested

at different interest rates. They divide the number 70 by 100 and then divide the result by the

interest rae. Thus for an interest rae of 10% = 0.10, the doubling time would be roughly

Use you results from Problem 7 to test the accuracy of this Rule for r =

First class postage rose 10 29¢ in 1990 and to 44¢ in 2009, Assuming that the pattern for the
postage rate can be modeled by an exponential function, determine when the cost of first-class
postage for a letter will reach S1

Problems 10-13 are based on the carbon dating process for measuring the age of objects. Carbon-14, 2

radioactive isotope, decays into carbon-12 with a half-lfe of $730 years.

10. The famous Cro-Magnon cave paintings are found in the Lascaux Cave in France. If the level of
carbon-14 radioactivity in charcoal in the cave is approximately 1% of the level of living wood,
estimate how long ago the cave paintings were made. (Hins: Let the initial amount of carbon-14
be €

. The level of carbon-14 i a charred roof beam found in a 1950 excavation of an ancient Babylonian
ity s about 61% of the level in living wood. Estimate how long ago the fire occurred.

. The well-preserved body of a Stone Age man was found in melting snow in the northern lalian
Alps in 1991, Examination of a tissue sample from the body found that 47% of the carbon-14
present in the body at the time of death had decayed into carbon-12. How long ago did the man
die?

veral groups of scientists were allowed to testthe Shroud of Turin, the supposed burial cloth of
Jesus, in 1991, They found that the cloth contained 91% of the amount of carbon-14 contained in
newly made cloth of the same material. Estimate the age of the Shroud of Turin,
In Problem 7 of Section 5.3, you were asked to find an exponential function that could model the
cumulative number of people, in millions, with AIDS around the world based on the following
table showing the total number of AIDS cases diagnosed through various years.

Year ] 1980 [ 1985 [ 1990 | 1995 [ 1998 | 2000 [ 2001 | 2002 [ 2003 | 2004 | 2005
T a1 T 24 oy |03 Tane [ 59| 29 | oo | oo [ 77w (927

Source: Lester R. Brown,  al, Vital igns 2006-07: The Environmental Trends thatare Shaping our
Future

. Transform the data values, using ¢ = 0 in 1979, to lincarize the data in the process of finding
exponential function and draw the scatterplot of the transformed data.
b, Find the regression line that fits the transformed data

. Find the correlation coefficient for the ransformed data and the correlation cocficient associated
with the exponential fit, How do they compare? Explain your reasoning.

. In Problem 9 of Section 5.3, you were asked to find an exponential function that could be used to

model the world-wide infant mortality rates (the number of deaths per 1000 live births) in various
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The accompanying graph shows population growth curves for four different nations. Which
nation(s)

a. has the greatest growth rate?

b has the smallest growth rate?

c. has the largest initial population?
d. has the smallest initial population?
e. have the same growth rate?

N
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The accompanying figure shows the graph of the value of each of seven old baseball cards as a
function of time. Match each scenario (a)-(d) with one of the graphs (1)-(7) and write a brief
scenario for cach of the remaining graphs.

4 Price

a. The price of the card increased by 12% cach year.
b, The price of the card increased by 5% cach year.
¢. The price of the card dropped by $10 cach year.
d. The price of the card remained steady.
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e. If all of the cards were worth $100 at one time, write a formula for the value V' of each as a
function of time ¢ for each of the scenarios in (a)—(d).
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The level of ampicillin (a form of penicillin) in the bloodstream decreases by about 42% every

hour.

a. If the dosage of ampicillin is 250 me, write a function that models the level of ampicillin in the
blood as a function of time, if one dose is taken

b. How much ampicillin is left in the blood after 6 hours?

c. Estimate how long it will take for the level of ampicillin to drop to 1 mg.
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7. The following table shows the cumulative number of HIV infections, worldwide, in millions, since
1980,

Year 1980 [ 1985 | 1990 | 1995 | 1998 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005

HIVcases | 0.1 | 24 | 100 | 298 | 466 | 57.9 | 629 | 679 | 729 | 718 | 82.7

Source: Lester R. Brown, etal, ¥ial Signs 2006-07: The Environmental Trends that are Shaping
our Future.

a

b
c.

Assuming thatthe number of people infected with HIV is growing exponentially, finda function
that fits these data, where ¢ represents the number of years since 1979.

‘What i the growth factor in your function and what does it mean?

Predict the total number of people who will have been infected with HIV by 2010,

How does the actual growth in the number of people infected with HIV compare to the growth
of this exponential function? That is, does the function grow faster or slower than the actual
data?




