
Lesson

Applications (2)

Solve the problem.
1) The population of a particular country was 25 million in 1981; in 1996, it was 31 million. The

exponential growth function A = 25ekt describes the population of this country t years after 1981.
Use the fact that 15 years after 1981 the population increased by 6 million to find k to three decimal
places.

2) How long will it take for the population of a certain country to double if its annual growth rate is
3.5%? Round to the nearest year.

3) The number of books in a small library increases according to the function B = 6700e0.04t, where t
is measured in years. How many books will the library have after 5 year(s)?

4) How long will it take for prices in the economy to double at a 7% annual inflation rate? (Round to
the nearest year.)

5) The population of a particular city is increasing at a rate proportional to its size. It follows the

function P(t) = 1 + ke0.06t where k is a constant and t is the time in years. If the current population
is 14,000, in how many years is the population expected to be 35,000? (Round to the nearest year.)

6) The half-life of plutonium-234 is 9 hours. If 40 milligrams is present now, how much will be
present in 5 days? (Round your answer to three decimal places.)

7) The function A = A0e-0.01155x models the amount in pounds of a particular radioactive material

stored in a concrete vault, where x is the number of years since the material was put into the vault.
If  800 pounds of the material are initially put into the vault, how many pounds will be left after 180
years?

8) How long will it take a sample of radioactive substance to decay to half of its original amount, if it

decays according to the function A(t) = 450e-0.157t, where t is the time in years? Round to the
nearest hundredth year.

9) A certain radioactive isotope has a half-life of approximately 1800  years. How many years would
be required for a given amount of this isotope to decay to 55% of that amount?

10) A certain radioactive isotope decays at a rate of 0.175% annually. Determine the half-life of this
isotope, to the nearest year.
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11) A bacterial culture has an initial population of 10,000.  If its population declines to 6000 in 2 hours,
when will its population be 3600?  Assume that the population decreases according to the
exponential model.

12) A thermometer reading 95°F is placed inside a cold storage room with a constant temperature of
33°F. If the thermometer reads 89°F in 12 minutes, how long before it reaches 53°F? Assume the
cooling follows Newton's Law of Cooling:

  U = T + (U0 - T)ekt.

(Round your answer to the nearest whole minute.)

13) Newton's Law of Cooling states that if a body with temperature T1 is placed in surroundings with

temperature T0 different from T1, then the body will either cool or warm to temperature T(t) after

time t, in minutes, where T(t) = T0 + (T1 - T0)e-kt.

A cup of coffee with temperature 105°F  is placed in a freezer with temperature 0°F. After 6
minutes, the temperature of the coffee is 65.8°F. What will its temperature be 20 minutes after it is
placed in the freezer? Round your answer to the nearest degree.
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Answer Key
Testname: 24_APPLIC_2

1) 0.014

2) 20 yr

3) 8183

4) 10 yr

5) 15 yr

6) 0.004

7) 100 lb

8) 4.41 yr

9) 1552  yr

10) 396  yr

11) after 4 hr

12) 133 min

13) 22°F
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