NAMES:

10.1 – Linear Population Growth


A population displaying linear growth grows by a fixed amount d during each time period.  That is, if the population is 1,000 at the end of one year and 1,200 at the end of the next year, then it will be 1,400 at the end of the following year, and 1,600 at the end of the next year.  Here d = 200. 


If the population at the beginning of the time for which we are interested is called P0 and the population at the end of the first time period is called P1, we can see that P1 = P0 + d.   In general we 

have:   


Pn = Pn-1 + d.  or  Pn+1 = Pn + d.    [Only the relative size of the subscripts is important here.]


So if we start with a population, P0, the next population in the sequence will be P1 = P0 + d.  The next will be P2 = P1 + d = (P0 + d) + d  = P0 + 2d.  Doing this again gives P3 = P0 + 3d, and in general the population n time periods after P0 is given by









Pn = P0 + nd.


From the work explained in class we also have a way of finding the sum of several consecutive populations when the population is growing linearly.  It is, 
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or better yet, in words...  

The average of the first and last terms multiplied by the number of terms.

1.  
You have started a business growing worms for research.  The number of worms in your growing tank is increasing linearly.  At the beginning of the year you have 150 worms.  At the end of each succeeding month 30 new worms are born.  Assuming that none of the worms die,


a.  Find a formula for the number of worms you have at the end of the Nth month.


b.  How many worms will you have at the end of two years?


c.  At the end of what month will you have more than 10,000 worms?

(more on back)

2.
Suppose that it costs $0.20 each month for the food to feed a single worm.


a.  How much money will you have to spend on worm food for the first month?


b.  How much money will you have to spend on worm food for the 24th month?


c.  How much money will you have to spend on worm food during the first two years?
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