
MATH 160 Written Homework 7: Areas, Volumes and a Final

Review

Due on Wednesday, August 1, 2012.

Write your answers to the assigned problems on your own paper. Clearly and neatly

communicate your responses. Staple all pages together. Each question will be scored

on the basis of 10 points. Read the syllabus to see how written homework scores are

used in final grading.

(1) Bob the Iguana wants to make friendship bracelets for all of his friends, so he is making

beads to go on each one.

(a) Each bead is formed by removing a cylinder of radius r from the center of a sphere

of radius R. (See the figure below.) Use calculus to find the volume of the bead with

r = 1 and R = 2.

(b) Bob wants to make each bead a specific volume, so he needs to calculate the volume

of a bead in general. Use calculus to find the volume V of a bead in terms of r and R

for Bob.

(c) The height of the bead, h, is labeled in the figure. Rewrite your formula from (b) to

show that V = π
6h

3.

(d) While making his beads and measuring each of their volumes, Bob makes a surprising

discovery. Since he can express their volumes completely in terms of their height h,

any two beads of the same height must have the same volume, regardless of the size

of the sphere from which they came! In other words, if he started with a sphere the

size of an orange and another sphere the size of a basketball and made each of them

into beads of height 2 inches, the beads would have the same volume! Bob is very
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befuddled by this; explain to him how this could possibly be true. (While you don’t

need to do any calculations to convince Bob, you should still use some math in your

response.)

(e) Do beads of the same height, h, all have the same outside surface area (not counting

the area of surface the cylindrical center hole)?

(2) Bob the Iguana claims that the area of the region between the graphs of the continuous

functions y = f(x) and y = g(x) and the vertical lines x = a and x = b is always∫ b

a
[f(x) − g(x)]dx.

(a) Give an example for which Bob’s claim holds true by graphing a region and labeling

the functions f and g as well as the vertical lines x = a and x = b. (No equations

necessary.)

(b) Help Bob see that his statement is not always true. Give an example where the actual

area between the curves f(x) and g(x) for a ≤ x ≤ b is equal to

−
∫ b

a
[f(x) − g(x)]dx.

Again, give your example by graphing a region and labeling f , g, a, and b.

(c) Is it possible for some region to have an area that is a value other than∫ b

a
[f(x) − g(x)]dx or −

∫ b

a
[f(x) − g(x)]dx ?

If so, draw (and label) a region whose area cannot be found by one of these integrals

and write down an expression for the actual area. If not, explain how to see that the

area of any region can always be expressed as one of these integrals.

(3) (Based on a problem from Final Exam Fall 2007)

Consider the region enclosed by the graphs of the straight line 2x + 3y = 6 and the curve

(y − 1)2 = 4 − x.

(a) Graph the region.

(b) Verify that the two curves intersect at the two points (3, 0) and (−9/4, 7/2). Show

your work.

(c) Write an integral that gives the area of this region. (Do not evaluate the integral.)
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(d) Write an integral that gives the volume of the solid formed by revolving this region

around the x-axis. (Do not evaluate the integral.)

(e) Write an integral that gives the volume of the sold formed by revolving this region

around the line x = 6. (Do not evaluate the integral.)

(f) Write an integral that gives the length of the arc of the curve between the intersection

points. (Do not evaluate the integral.)

(4) This semester, we have studied three major calculus concepts: limits, derivatives, and

integrals. While these each have their own purpose and applications, they are in fact

extremely interrelated.

(a) Write down an equation that relates the derivative of a function f(x) to limits. Explain

this equation graphically.

(b) How did we use limits to define definite integrals? Explain this relationship graphically.

(c) What is the relationship between derivatives and indefinite integrals?

(d) One of the biggest connections we got this semester was between derivatives and func-

tions defined as definite integrals. Write the full statement of this theorem.

(e) The other part of the above theorem gave us a relationship between definite and in-

definite integrals. Write a statement of this part of the theorem.


