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MATH 2412 – PRECALCULUS
Section 4.6/4.7 Modeling with Exponential and Logarithmic Functions/Logarithmic

Scales

� Please review Section 4.6 and 4.7. Work all examples in the text.

Exponential Growth Model: A population experiencing exponential growth increases according to the model
n(t) = n0ert where n(t) is the population at time t, n0 is the initial population size, r is the relative growth (expressed
as a proportion), and t is time.

Ex: The population of a country has a relative growth rate of 3% per year. In 1995, the population was approximately
110 million. Find the projected population in 2020 if the relative growth rate remains at 3% per year.

Radioactive Decay Model: If m0 is the initial mass of a radioactive substance with half-life h, then the mass remaining

at time t is modeled by m(t) = m0e−rt , where r =
ln2
h

. Thus, m(t) = m0e−(
ln2
h )t

� Compare to the formula from algebra:



MATH 2412 Section 4.6 & 4.7 Continued

Ex: The half-life of radium-226 is 1600 years. Suppose we have a 22 gram sample.

(a) Find a function that models the mass remaining after t years.

(b) How much of the sample will remain after 4000 years?

(c) After how long will only 18 g of the sample remain?

Newton’s Law of Cooling: If D0 is the initial temperature difference between an object and its surroundings have
temperature Ts, then the temperature of the object at time t is modeled by T (t) = Ts +D0e−kt where k is a positive
constant that depends on the type of object.

Ex: Newton’s Law of Cooling is used in homicide investigations to determine the time of death. The normal body
temperature is 98.6◦F. Immediately following death, the body begins to cool. It has been determined experimentally
that k ≈ 0.1947, assuming time is measured in hours. Suppose that the temperature of the surroundings is 60◦F.

(a) Find a function T (t) that models the temperature t hours after death.

(b) If the body temperature is now 72◦F, how long ago was the time of death?
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MATH 2412 Section 4.6 & 4.7 Continued

� Logarithmic scales help us work with a wide range of numbers by using logarithms. This can be demonstrated when
we compare animal weights in kilograms, versus the logarithm of those weights.

Animal Weight (kg) logW
Ant 0.000003 -5.5
Elephant 4000 3.6
Whale 170,000 5.2

� pH=− log [H+] where [H+] is the concentration of hydrogen ions measured in moles per liter (M).

Ex: Find the hydrogen ion concentration of beer if the pH is 4.6.

� The Richter scale defines the magnitude M of an earthquake to be M = log
I
S

, where I is the intensity of the earthquake
(measured by the amplitude of a seismograph reading taken 100 km from the epicenter of an earthquake) and S is the
intensity of a ”standard” earthquake.

Ex: Earthquake A had a magnitude of 8.4 on the Richter scale. At the same time an earthquake B with magnitude 4.6
caused only minor damage. How many times more intense was earthquake A than earthquake B? (Round your answer
to two decimal places.)

� The decibel scale is also logarithmic. Decibel level is B = log
I
I0

, where I0 = 10−12 W/m2 (watts per square meter).

� See your text for examples using the decibel scale.
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