
Assignment 9

To be done on a separate piece of paper! Please do not cram all of your answers onto
this worksheet!
Due Monday 11/10/14 in class.

1. Let f(x) = x3 − ax

(a) For what values of a does f(x) have critical points?

(b) Find the exact value of a so that f has a local maximum value of 5. Where
does this local maximum occur?

2. Find a condition on ω for which y = sin(ωt) − 3t has no critical points.

3. Find the equation of

(a) a cubic polynomial with a critical point at x = 2 and an inflection point at
(1,4), and a leading coefficient of 1.

(b) a function of the form y =
a

1 + be−t
with y-intercept of 2 and an inflection

point at t = 1.

4. If x2 + y2 = 25 and
dx

dt
= 6, find

dy

dt
when y is positive and (a) x = 0; (b) x = 3;

and (c) x = 4.



5. The Dubois formula relates a person’s surface area, S, in square meters, to weight
w in kg, and height h in centimeters, by

S = 0.01w0.25h0.75.

(a) What is the surface area of a person who weighs 60 kg and is 150 cm tall?

(b) The person in part (a) stays constant height but increases in weight by 0.5
kg/year. At what rate is his surface area increasing when his weight is 62
kg?

6. A water tank is in the shape of an inverted cone with depth 10 meters and top
radius 8 meters. Water is flowing into the tank at 0.1 m3/min but leaking out at
a rate of 0.004h2 m3/min, where h is the depth of the water in meters. Can the
tank overflow?


