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6.7 SOLVING EQUATIONS AND MODELING

RICHTER SCALE RATINGS

The Richter magnitude scale was developed in 1935 by 
Charles F. Richter of the California Institute of 

Technology as a mathematical device to compare the 
size of earthquakes.  The magnitude of an earthquake is 
determined from the logarithm of the amplitude of waves 
recorded by seismographs.  Because of the logarithmic 

basis of the scale, each whole number increase in 
magnitude represents a tenfold increase in measured 

amplitude.  As an estimate of energy, each whole 
number step in the magnitude scale corresponds to the 
release of about 31 times more energy than the amount 

associated with the preceding whole number value.

RICHTER SCALE RATINGS

M is the  magnitude
E is amount of energy  (measured by ergs) 

released by the earthquake

M =    log 3
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EXAMPLES
1.  One of the strongest earthquakes in recent

history occurred in Mexico City in 1985 and
measured 8.1 on the Richter scale.  
Find the amount of energy, E, released by 
this earthquake.

EXAMPLES
2.  An earthquake occurred in the Philippines on 

February 10, 2017.  It measured 6.5 on the
     Richter scale.  Find the amount of energy
     released by the earthquake.
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EXAMPLES
3.  On January 17, 1995, an earthquake struck 

Osaka, Kyoto, and Kobe, Japan, injuring more
     than 36,000 people and causing an estimated
     $100 billion of damage.  The quake released
     about 3.98 x 10    ergs of energy.
     Find the earthquake's magnitude on the
     Richter scale.  Round to the nearest tenth.

22

EXAMPLES
4.  A population of bacteria grows exponentially.
      A population that initially consists of 10,000
      bacteria grows to 25,000 after 2 hours.

  a)  Use the exponential growth function, 
P(t) = P0e   , to find the value of k.  Then 
write a function for this population of 
bacteria in terms of time, t.  Round the 
value of k to the nearest hundredth.

kt



6.7 Solving Equations and Modeling (work).notebook February 20, 2024

EXAMPLES
4.  CONTINUED

  b)  How many bacteria will the population 
consist of after 12 hours, rounded to the
nearest hundred thousand?

  c) How many bacteria will the population
consist of after 24 hours, rounded to the
nearest hundred thousand?

EXAMPLES
5.  Solve for E.

M =    log 3
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EXAMPLES
6.  Solve log x + log (x  3) = 1 for x.

EXAMPLES
7.  Solve log (x + 48) + log x = 2 for x.
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EXAMPLES
8.  Solve 4e       = 72.3x  5

EXAMPLES
9.  Solve 8e       = 56.2x + 5
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