Math Xa Fall 2001

Homework Assignment 20: Due at the beginning of class 11/14/01

In Homework15, you analyzed the population
growth of the African nation dkenya. In this
homework assignmenyou will model and
study the food production of Kenya.When
you have finished this homework assignment
you will have calculated theproblems of food
supply thatthe Kenyangovernment and people
will face in the nearfuture (assumingthat
trends in population growth andfood
production do not change radically).

Figure 1: Maize typical of that Kenya’'s economy is heavily dependent on
widely cultivated in Kega. agriculturewith 75% of Kenyansemployed in
farming'. Many analysts regard Kenya as one
of the African nations whose food production kapt pacewith its population, despite the
fact thatonly about15% of Kenya’sland area is suitablfor cultivatior?. Of the crops
grown for domesticfood production, themost important crop isnaize (see Figure §
Table 1 (below) gives the amount of maize harvested in Kenya from 1963 fo 1995

Year Production (thousands of Year Production (thousands of Year Production (thousands of
metric tons) metric tons) metric tons)
1963 220 1974 1200 1985 2350
1964 200 1975 1300 1986 2600
1965 300 1976 1600 1987 2150
1966 400 1977 1650 1988 2750
1967 500 1978 1600 1989 2600
1968 600 1979 1575 1990 2300
1969 700 1980 1850 1991 2300
1970 800 1981 2550 1992 2600
1971 900 1982 2450 1993 1700
1972 1000 1983 2200 1994 2975
1973 1100 1984 1500 1995 2650

Table 1: Maize production for Kenya, 1963-1995.

1. Plot a graph showing maize production versus time. Based on the appearance of the
plot, whatkind of function would do a reasonable job of represeritiegoverall
trend in the plot? (Note that after 1975, the data do not shed@aapattern.Don’t
try a to find a functiorthatwill go throughevery data pointjust try to identify a
function thatwill summarize theveralltrend.) Find arequationfor this function
and an equation for the derivative of the function.
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2. The population of Kenya is very well described by the equation:
P(T) = 1316498.846*(1.032077091)
whereT = years sincd 900 isthe independentariable,andP = population is the
dependent variable. The per capita maize production is equal to the ammaiteof
produceddivided by thenumber of people.Find anequationfor the percapita
maize production and calculate the derivative of the per capita maize production.

Hint: One of the things that you calculated on Homeworkh&b may be oome
use here was the derivativeR{il):

P'(T) = 41566.233*(1.032077091)

3. When was the percapita production of maize increasing andwhen was it

decreasing? When was the per capita production of maize at a maximum in Kenya?

You should show all details gfour calculations and be careful poovide evidence
to back up your conclusions.

4, Sketch a graph showing the pmpita maizgoroduction of Kenya as a function of
time. Onyour graph, mark in the intervaland pointsthat you calculated in
Question 3. Your graph shoufdt least)cover the timgeriod fromthe yearl950
to the year 2050.

5. According to experts, by the yed010 sixty percent of the 37 countries gub-
SaharanAfrica will not have sufficient amounts ofood to meettheir peoples’
nutritional requirements The minimum annual consumption fobd necessary for
survival is estimated to BEO0 kg per persén According to the equatiofor per
capitafood productionthat you have found, whenwill Kenya no longer produce
sufficient amounts of maize to meet domestic needs?
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