
Math 253 In Class Worksheet 4 (7.4)

1. Assuming that the growth rate is proportional to population size, use the data in Table 1 to
model the population of the world in the 20th century. What is the relative growth rate?
How well does the model fit the data?

Year Population (millions)

1900 1650
1910 1750
1920 1860
1930 2070
1940 2300
1950 2560
1960 3040
1970 3710
1980 4450
1990 5280
2000 6080

Table 1
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2. Use the data in Table 1 to model the population of the world in the second half of the 20th
century. Use the model to estimate the population in 1993 and to predict the population in
the year 2015.

2



3. The half-life of radium-226 is 1590 years.

a. A sample of radium-226 has a mass of
100 mg. Find a formula for the mass of
226
88 Ra that remains after t years.

b. Find the mass after 1000 years correct to
the nearest milligram.

c. When will the mass be reduced to 30 mg?
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4. A bottle of soda pop at room temperature (72◦F) is placed in a refrigerator where the
temperature is 44◦F. After half an hour the soda pop has cooled to 61◦F.

a. Determine an explicit function T (t) for
the temperature (in Fahrenheit) t
minutes after the soda pop has been
placed in the refrigerator.

b. What is the temperature of the soda pop
after another half hour?

c. How long does it take for the soda pop to
cool to 50◦F?
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5. a) If $3000 is invested at 5% interest, find the value of the investment at the end of 5 year if
the interest is compounded (i) annually, (ii) semiannually, (iii) monthly, (iv) weekly, (v) daily,
and (vi) continuously.

b) If A(t) is the amount of the investment at time t for the case of continuous compounding,
write a differential equation and initial condition satisfied by A(t).
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