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4)  The Richter scale was proposed in 1935 by Charles Richter and 
refined in 1979.  The Richter scale measures the severity of an 
earthquake.  The severity can be measured either by the amplitude of the 
seismic wave or by the energy released.  A one-point increase in the 
Richter scale umber corresponds to a ten-fold increase in the amplitude 
of the seismic wave.   
 
 

    

a)  The energy released is proportional to the 
�

�
 power of the amplitude.  Show that this implies that 

a one-point increase in the Richter scale number corresponds to about a thirty-one-fold increase in 
the energy released. 
 
 

b)  One form of Richter’s equation is M = 
�

�
 log E + k, where M is the magnitude of the quake on 

the Richter scale, E is the energy of the earthquake in joules, and k is a constant.  If a quake which 
releases 1013 joules of energy has a Richter magnitude of 5.8, solve for the constant k and rewrite 
Richter’s equation. 
 
 
 
c)  The great San Francisco earthquake of 1906 had what was estimated to be somewhere between 
7.9 and 8.3 on the Richter scale, and moved one section of ground in Olema 20 feet.  Assuming the 
earthquake measured 8.3, how many joules of energy were released? 
 

 

 

 

d)  The 1989 Loma Prieta earthquake was about 7.1 on the Richter scale.  How many times as much 
energy was released by the great San Francisco quake of 1906? 
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5)  7)  A biologist researching a newly-discovered species of bacteria, whose growth can be 

measured by the equation � � ���� .  At time t = 0 hours, he puts 100 bacteria into what he has 

determined to be a favorable growth medium.  Six hours later, he measures 450 bacteria.   

a)  Assuming exponential grown, what is the 

growth constant “k” for the bacteria?   

 

b)  How many bacteria will there be after 12 

hours? 

 

 

 

 

 

c) How long will it take for the original sample to grow to 1000 bacteria? 

 

 

 

 

6)  The depreciation of a new car can be represented by an exponential curve. The following curve 
represents the average cost of a new car and its worth over time.   

 

 
a)  Using the equation y = abx, where a is the initial value, b is the rate of depreciation, x is time in 
years, and y is current value, find the equation that represents the depreciation if after 5 years the 
new car’s value is $12,069.   
 

 

 

b)  According to this equation, what will the 
car’s value be after 8 years? 

c)  In how many years will the car’s value be 
$5,000? 

 

 

 

 

Log Review ~ Solve each of the following for x. 
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