Math 182: Calculus II Daily Work 2

Part I (due at the beginning of class Monday, August 31)

NOTE: Do Part II before Part I this time (at least question 2) and the reading may be smoother. In
Calculus Volume 2, read (the section ends at “Key Equations” after
which there are exercises—you don’t need to read or do the exercises).

Remember that what you record for Part I should have 3 parts, as mentioned in the syllabus:

(a) Your responses to the reading questions below.
(b) Your own questions/comments on the reading.

(¢) The amount of time you spent on Part I (including the time spent reading).

Reading Questions

1. When finding area between two curves, why do we need to use the absolute value when the functions
cross (as in the subsection “Areas of Compound Regions”)? What is that doing geometrically? Feel
free to illustrate your answer with a picture or two.

2. When might we want to integrate with respect to y instead of with respect to 7 As in, can you draw
a picture or give an example of two functions for which it could be easier to integrate with respect to
y to find the area between them instead of integrating with respect to = (at least over a particular
interval)?

Part II: Exercises (prepare for class Monday, August 31)
I’ll ask for volunteers to present your solutions to the class on Monday.

1. This is a warmup activity for our next topic—do this problem before doing the reading in
Part I. Suppose we want to find the area between the functions f(z) = 5— (z —1)? and g(z) = 4 —=.

(a) Find the points where the graphs of f and g intersect.

(b) Sketch a decently accurate graph of f and g, labeling the curves by name and the intersection
points with ordered pairs.

(c¢) Find and evaluate an integral expression that represents the area between y = f(x) and the
z-axis on the interval between the intersection points of f and g.

(d) Find and evaluate an integral expression that represents the area between y = g(z) and the
z-axis on the interval between the intersection points of f and g.

(e) What is the area between f and g between their intersection points?

(f) How can we find this area using one integral?

2. Complete problems 1 and 2ab on the yellow Inverse Hyperbolic Functions handout from the end of
class Friday.


https://openstax.org/books/calculus-volume-2/pages/2-1-areas-between-curves
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Part III: Homework Problems (due Wednesday, September 2 at the
beginning of class)

1. A power cable hanging between two towers forms the catenary curve described by the equation
x
y = acosh —.
a

If the distance between the towers is 2b, find the slope of the cable at the point where the cable meets
the tower on the left. Hint: if you think of graphing the function with the y-axis placed exactly
between the two towers, then you can determine the coordinates of the point where the cable meets
the tower on the left.

2. Consider the integral / cosh x sinh x dx.

(a) Find this integral using a u substitution with u = cosh x.
(b) Find this integral using a u substitution with u = sinh z.

(¢) Your answers for (a) and (b) should be different, but you did the same problem. How can we
account for the difference? Hint: consider identities.

Colloquium Reminder

Math and Science Colloquium is on (most) Tuesdays from 11:30-12:20 in the South End Dining Hall. On
Tuesday, September 1, Professor Eli Knapp and I will give a brief recap of our sabbaticals in Spring 2026
and answer questions about our sabbaticals and sabbaticals in general. You are welcome to come, and if
you do come and write a paragraph about what you learned and what was surprising to you, you can earn
an extra token.



