Exercise 3.1

25 Continuous Compounding If $8000 is invested for t years at 8% interest compounded continuously, the future value is given by S=8000e0.08t dollars.

a. Graph this function for 0< t < 15.

b. Use the graph to estimate when the future value will be $20,000.

27. Radioactive Decay The amount of radioactive isotope thorium-234 present at time t is given by A (t) =500e¯0.02828t grams, where t is the time in years that the isotope decays. The initial amount present is 500 grams.
a. How many grams remain after 10 years?

b. Graph this function for 0< t < 100.

c. If the half-life is the time it takes for half of the initial amount to decay, use graphical method to estimate the half-life of this isotope.

35. Population The population is a certain city was 53,000 in 2000, and it future size is predicted to be P (t) =53,000e0.015t people, where t is the number of years after 2000.

a. Does this model indicate that the population is increasing or decreasing?

b. Use this function to estimate the population of the city 2005.

c. Use this function to predict the population of the city in 2010.

d. What is the average rate of growth between 2000 and 2010?

37. Carbon-14 Dating An exponential decay function can be used to model the number of grams of a radioactive material that remain after a period of time. Carbon-14 decays over time, with the amount remaining after t years given by y=100e¯0.00012378t if 100 grams is the original amount.

a. How much remains after 1000 years?

b. Use graphical methods to estimate the number of years until 10 grams of carbon-14 remain.

39. Normal Curve The ‘curve’ on which many students like to be graded is the bell-shaped normal curve. The equation y=1__ e – (x-50)²/2 describe the normal curve for a standardized 
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test, where x is the test score before curving.
a. Graph this function for x between 47 and 53 and for y between 0 and 0.5.

b. The average score for the test is the score that gives the largest output y. use the graph to find the average score.

