
MA2550: Calculus I (Fall 2010) Supplementary Homework Exercises for Section 2.5

Supplementary Homework Exercises for
Section 2.5: Adjectives for Functions

Exercises

Complete the following exercises.∗

S1. A drippy faucet adds one milliliter to the volume of water in a tub at precisely one second intervals.
Let f be the function that represents the volume of water in the tub at time t. Then

(a) f is a continuous function at every time t.

(b) f is continuous for all t other than the precise instants when the water drips into the tub.

(c) f is not continuous at any time t.

(d) not enough information to know where f is continuous.

S2. You know the following statement is true:

If f(x) is a polynomial, then f(x) is continuous.

Which of the following is also true?

(a) If f(x) is not continuous, then it is not a polynomial.

(b) If f(x) is continuous, then it is a polynomial.

(c) If f(x) is not a polynomial, then it is not continuous.

S3. Use the Intermediate Value Theorem to explain why I know that you were once exactly 2 feet tall
despite the fact that I didn’t even know you then. (Note: For simplicity, let’s assume that humans
grow continuously instead of one molecule at a time.)

S4. Use the IVT to argue that at some time since you were born your weight in pounds equaled your
height in inches. (Hint: Form a difference function and argue that this function must be 0 at some
point.)

S5. Argue that along the Equator, there are two diametrically opposite sites that have exactly the same
temperature at the same time.

S6. Suppose that during half-time at a basketball game the score of the home team was 36 points.

True or False: There had to be at least one moment in the first half when the home team had exactly
25 points.

S7. Provide an example of an equation of a function that is continuous everywhere, but not differentiable
at x = 2.

S8. True or False. If f(2) exists, but f is not continuous at x = 2, then f may be differentiable at x = 2.

∗Some of these exercises are modifications of problems from the GoodQuestions Project

This work is licensed under the Creative Commons Attribution-Share Alike 3.0 License. Written by D.C. Ernst

http://www.math.cornell.edu/~GoodQuestions/
http://creativecommons.org/licenses/by-sa/3.0/us/
http://dcernst.wikidot.com

