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Monday, May 18
Calculus Unit: Review: Finding Area Between Curves Practice

Objective: Be able to do this by the end of this lesson.

1. Practice Solving Problems Asking to Find Area Between Two Curves.

2. Find intersection points to determine bounds of definite integral.

3. Sketch graphs of curves to verify you are subtracting the correct function from the other.
4. Determine whether the area you have found is reasonable given the graph.

Introduction to Lesson 1

Today we’re going to review finding the area between functions. You’ll be given a graph for some
exercises, and some you will just be given the two functions. In the latter case, always sketch a graph
of the functions before you start finding intersection points or set up the integral.
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Calculus I — Lesson 2 Exercises : Finding Areas Under, Above, and Between Curves

1)

L,

fle)=12+x — 51

and the x-axis.

=2
f
34
+
What is its area?
2) The shaded region is bounded by the graph of the function f(z) = 2% — 52 — x + 5 and the -axis.
Y
A
f
¢ >z
R

What are the zeroes of this function?

Find the shaded area if the zeros of the function are -1, 1, and 5.



3)

The shaded region is bounded by the graph of the function f(:t':l = 3\! x — 1,theline z = k, and the -
axis.

A

If the region has area 12, what is the exact value of k?

4)

What is the area of the region between the graphs of f(z) = 222 + 5r and g(z) = —2? —6zx+4
fromzr = —4tox=107?



5)

What is the area of the region between the graphs of f(z) = v/ + 10 and g(z) = = — 2 from
r=—10tox =67?

6)

What is the area of the region between the graphs of f(z) = z? — 3z and g(z) =2zfromz =0to
r=2>57?
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Tuesday, May 19

Calculus Unit: Applications of Integrals
Lesson 2: Rotating using the disc method.

Objective: Be able to do this by the end of this lesson.
1. Find volume using disc method while accounting for the axis of rotation (be it the x-axis, y-axis, or a
different axis of rotation..

Introduction to Lesson 2
Today we’ll review using the disc method for rotating objects about different axes.

1. Let’s take the curve y = v/x between 0 < x < 4, and revolve the function about the x-axis to generate
the solid below. Find the volume of that solid (and then check your answer on p. 448).

y

[ y=Nx

| Ry =% |
| [(radius = height of rectangle)
B ) S

0 Ax 4 W

(a)

(b)
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2. Now let’s find the volume when the same function is rotated about the y = 1 axis, with the same
interval. (check solution on p. 448)
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3. And now one where you have to use dy thicknesses and rotate about the vertical line x = 3 (check
answer on p. 449).

On a separate sheet of paper, do numbers 1, 3, and 9 on p. 453 (Section 7-2).
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Wednesday May 20

Calculus Unit: Applications of Integrals
Lesson 3: Finding VVolume of Using the Washer Method

Objective: Be able to do this by the end of this lesson.

1. Review using the washer method when integrating a rotation about the x-axis or y-axis.

2. Review using the washer method when integrating a rotation about an arbitrary vertical or horizontal
line.

Introduction to Lesson 3
Today we’re going to review the washer method. As you remember, the key is finding the two radii of
the washer and then subtracting the bigger circle area from the smaller circle area.

As we review, let’s take a look at the generalized method for integrating using washer slices.

The Washer Method The g;o::vi?cugg:s er
i solid ) Sk axis
If the region we revolve to generatc a " the solid has a hole in it e

does not border on the axis of revolution,

¥ = R(x)
¥ =rix)

®

b X

g i The volume of the orig
If we fill in the hole, the volume is The volume of the hole itself is s .
b g )
f  [R(x)]? dx. I i 7 [r(x)P dx. (volume with hole filled
a -—
’ b
g = f 7 ([R(x)P
a
y=rx)
e
X

Volume of the hole

Hole filled in

T squared  squared

The Washer Formula for Finding Volumes
13 Hil P
5 f 7(ROP - [r
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1. Now let’s work a washer problem: The region bounded by the curve y = x* + 1 and the liney = -x + 3
is revolved about the x-axis to generate a solid. Find the out and inner radii, then the surface area of the
washer, then volume of the washer, and finally the volume of the solid. (check your answer on p. 451).

7.16  The region bounded by the curve

y=x>+landtheliney = —x + 3 with a
thin rectangle perpendicular to the axis of
revolution,

2. This is a washer problem that requires you to integrate with respect to y and use dy slices. Try to draw
the graph on your own. If you need help, you can follow the steps on p. 452.

The region bounded by the parabola y = x? and the line y = 2x in the first quadrant is revolved about the
y-axis to generate a solid. Find the volume of the solid.

On a separate sheet of paper, do exercises 25, 27, and 37 on p. 453 (Section 7-2).

11
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Thursday May 21

Calculus Unit: Transcendental Functions
Lesson 3: The Discovery of e.

Objective: Be able to do this by the end of this lesson.
1. Find digits of a base of an exponential function whose derivative is equal to itself.
2. Find the slope of the function y = e* at various points.

Introduction to Lesson 4

Remember how we explored applying the definition of the derivative to take the derivative of an
exponential function, y = a*, where a is a positive number. It turned out that the derivative of any
function of that form is equal to La*, where L is some constant. But then we wondered if there was a base
number, a, such that when we took the derivative, L would equal 1. We saw that when we took base
numbers that were in between 2.5 and 3 and took their derivatives, L got closer to 1, as seen in the graph
below.

d
p— )= 4 9 2"0
T (2¥)=(0.69)

4 (2.5*) ~(0.92) 2.5%,

dx

d ( X)~ X
e ¥ (1.10) 3*.

1. Hopefully yesterday, you found that 2.7 got closer to L approaching 1. Try to find one more digit, the
digit in the hundredth’s place.

12
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It turns out that you can keep testing L values that get closer to 1 and get more and more digits of a very
special number in mathematics that we call Euler’s number, or e.

The number e is the value of a that satisfies the equation

ey
o R )
so that
d
T (eF)=1-ex=¢~. (6)

2. This is a big deal! There is a function whose slope at every point is equal to the function evaluated at
that same point. Try it out. Graphy = ¢e* on a graphing calculator or Desmos and find the slope at any
point.

To 15 decimal places,

e =27 1828 1828 4590 45

13
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o
The Geometric Significance of }il_t)t(l) - h 1

y=¢ You may have noticed that the graph of each of the functions f(x) = a* passes
ket through the point (0, 1) with a different slope. And what is this slope? It is none
B other than
| 0+h _ g0 g
1 ’ T =1
i Fi=n=— o
E the limit at the end of Eq. (1). Thus, Eq. (1) can be reinterpreted to say that if
1 ar
A Pstopeet =1 HEp= i
. ! F1(x)=F£'0) * f(x). ®
¢ < g The derivative of y = a* is a* multiplied by the slope at the point where the

64 Ateachy, th
4 , the slope of the curve : ;
J=exigex, P is its own derivative (Fig. 6.4).

3. Use the guide above to find the slope at the following points.

Xx=0:
x=1:
X=2:

Now what if we wanted to take the derivative of €*? We can, and we’d have to use the chain rule as
follows:

S ———
If u is a differentiable function of x, then

d
E(C'ﬁ:e"@.

So d/dx (e™) = 5 e,

graph crosses the y-axis. The graph of e* crosses the y-axis with slope 1, so e*

14
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4. Now try these examples and check your answers on p. 351.
e

% (e™)

2 e

— psinx

On a separate sheet of paper, do the following Exercises on p. 353:
7,9,27,29,31, and 33.
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Friday, May 22

Calculus Unit: Quarter Review
Lesson 5: Minor Assessment

Take a few minutes to look over your review work, then flip over and take your last minor assessment of
the year in calculus!

16
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Calculus — Minor Assessment

Name:

1. Find the area of the region enclosed by the parabolay = 2 — x* and the line y = -x.
y

(x, f(x))

o),

X
[ (x, 8(0) N
y=—x
| 2.=2

2. The region between the curve y = v/x,0 < x < 4, and the x-axis is revolved about the x-axis to
generate the solid as seen below. Find its volume.

y=\z

R(x) = Vx
(radius = height of rectangle)

L @&,

0 Ax 4 QU
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3. The region bounded by the curve y = x* + 1 and the line y = -x + 3 is revolved about the x-axis to
generate a solid. Find the volume of the solid.

Rix)= —x +3

T

rix) =x2 4+ |

=5 Ny=x?y
X
0 \‘\ m
1 *\ =

4. Write 2-3 complete sentences explaining what Euler’s number is, how to find it, and why it’s
important.

Take the derivative of the following functions.

5.y =e-bx
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