Some questions
[image: image1.png]11 The following table gives the percent of the US popula-
tion living in urban areas as a function of year

Year | 1800 [ 1830 [ 1860 | 1890 1920 [1950 | 1960 [ 1970

Percent]| 6 | 9 [ 20 [ 35 | 51 [ 64 [699 735

(a) Find the average rate of change of the percent of the
Ppopulation living in urban areas between 1860 and
1960.

(b) Estimate the rate at which this percent is increasing
at the year 1960.

(¢) Estimate the rate of change of this function for the
year 1830 and explain what it is telling you.

(d) Is this function increasing or decreasing?




[image: image2.png]5. (a) Estimate f'(2) using the values of £ in the table.
(b) For what values of  does /() appear to be posi-
tive? Negative?

T 0 2)4 16 (8 [10][12
f(x) {10 |18 |24 |21 [20 [18 |15





[image: image3.png]5. The thickness, P, in mm, of pelican eggshells depends on
the concentration, c, of PCBs in the eggshell, measured
in ppm (parts per million); that is, P = f(c).

(a) The derivative f'(c) is negative. What does this tell
you?

(b) Give units and interpret £(200) = 0.28 and
£(200) = —0.0005 in terms of PCBs and eggs.




[image: image4.png]11. The quantity, Q mg, of nicotine in the body ¢ minutes
after a cigarette is smoked is given by ) — £(t)

(@) Interpret the statements /(20) = 0.36 and £(20) =
—0.002 in terms of nicotine, What are the units of
the numbers 20, 0.36, and —0.002?

(b) Use the information given in part (a) to estimate
£(21) and £(30). Justify your answers,




[image: image5.png]16. After investing $1000 at an annual interest rate of 7%
compounded continuously for ¢ years, your balance is
$B, where B = f(t). What are the units of dB/dt?
What is the financial interpretation of dB  /dt?




[image: image6.png]18. Suppose C(r) is the total cost of Ppaying off a car loan
borrowed at an annual interest rate of r%. What are the

units of C'(r)? What is the practical meaning of C'(r)?
What is its sign?




[image: image7.png]25. A high school principal is concerned about the drop in
the percentage of students who graduate from her school,
shown in the following table.

Year entered school, ¢ | 1989 1992 | 1995 | 1998 [ 2001
Percent graduating, P | 62.4 | 54.1 48.0 | 435 | 418

() Estimate dP/dt for each of the three-year intervals
between 1989 and 2001.

(b) Does d” P/dt* appear to be positive or negative be-
tween 1989 and 20017

(©) Explain why the values of P and dP/dt are trouble-
some to the principal.

(@) Explain why the sign of d* P/d#* and the magnitude
of dP/dt in the year 1998 may give the principal
some cause for optimism.




[image: image8.png]49. A ball is dropped from the top of the Empire State build-
ing. The height, y, of the ball above the ground (in feet)
is given as a function of time, ¢, (in seconds) by

= 1250 — 16¢°.

(a) Find the velocity of the ball at time ¢. What is the
sign of the velocity? Why is this to be expected?

(b) When does the ball hit the ground, and how fast is it
going at that time? Give your answer in feet per sec-
ond and in miles per hour (1 ft/sec = 15/22 mph).




[image: image9.png]25. For the cost function C' = 1000 + 3001In g (in dollars),
find the cost and the marginal cost at a production level
of 500. Interpret your answers in economic terms.




[image: image10.png]35. The cost of producing a quantity, g, of a product is given
by
C(g) = 1000 + 30¢”°**  dollars.

Find the cost and the marginal cost when g = 50. Inter-
pret these answers in economic terms.




