
Merit Calculus 1, Fall 2009, Worksheet 28

Problem 1. What is the length of the hypotenuse of this right angled triangle below? Call
this ds. Factor out a dx. Now instead factor out a dy.
To approximate the length of the following curve, I could sum the lengths of the straight line
segments pictured below. This naturally leads to a Riemann sum for the arclength of the
curve. To get a more accurate estimate, I could increase the number of subintervals, which
then leads to . . . ?
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Problem 2. Compute the arclength of y = 4x3/2 + 1, 1 ≤ x ≤ 2.

Problem 3. Compute the arclength of y = ex/2 + e−x/2, −1 ≤ x ≤ 1.

Problem 4. Compute the arclength of y = 3
4

(
x4/3

2
− x2/3

)
between x = 1 and x = 8.

Problem 5. What is the arclength of y =
√

4− x2 between x = 0 and x = 2? (Hint: No
integration required.)

Problem 6. The following pictures show what happens when we rotate the graph of x =
4− y2 around the x-axis for 0 ≤ x ≤ 4.
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This time we are interested in the surface area of the shape on the left. To find this, we
break the shape into pieces of the shape shown. The surface area of the sloped part of this
shape will be the circumference times the “slant length”. It will be helpful to write down
the area as an integral in terms of ds. What is this integral?
From what we have already seen today, what is the “slant length” ds in terms of dx and dy?
Use this to find the surface area of the given solid.

Problem 7. Find the area of the surface generated by rotating the curve y = x3, 0 ≤ x ≤ 2,
about the x-axis. Write down an integral for the area of the surface obtained by rotating
about the y-axis. Be careful!

Problem 8. A group of engineers is building a parabolic satellite dish whose shape will be
formed by rotating the curve y = ax2 about the y-axis. If the dish is to have a 10-ft diameter
and a maximum depth of 2 ft, find the value of a and the surface area of the dish.

Problem 9. Bonus Question: Why would they use a parabolic satellite dish?

Problem 10. What is the surface area of the surface obtained by rotating the curve y =
1
4
x2 − 1

2
ln x, 1 ≤ x ≤ 2 about the y-axis?

Problem 11. Use the above method to find the surface area of a sphere of radius r.

Problem 12. Is
√

2 = 2?
Consider the following sequence of diagrams:

On the far right-hand side, we see a right-triangle. Suppose that the lengths of the legs of
the right-triangle are one. Now by the Pythagorean Theorem, the length of the hypotenuse
is
√

12 + 12 =
√

2. However, we see that the triangles coming from the left converge to the
triangle on the right. In every case on the left, the stair-step side has length 2. Hence when
our sequence of stair-step triangles converges, we see that the hypotenuse of the right-triangle
will have length 2. Thus

√
2 = 2. What is wrong with the proof above?

Preparation for next time

Look at Sections 8.3 and 8.4.
Come to the next class with opinions about when our review session for the final exam should
be held.


