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Packet Overview

Date Objective(s) Page Number

Monday, April 13 Off

Tuesday, April 14 1. Warmup and Quiz 2

Wednesday, April 15 | 1. Finding Volume Using Rectangle and Square 3
Cross Sections

Thursday, April 16 1. Finding Volume Using Semi-Circle Cross 4
Sections

Friday, April 17 1. Finding Volume Using Equilateral Triangle Cross 5
Sections

Additional Notes: Dear Students: this week we’re going to use integrals to enter into the third
dimension and find the volumes of solids! Get excited!

Though not required to complete these assignments, Khan Academy’s AP Calculus AB series of
videos are a helpful resource for supplemental learning. We’ll be going over the chapter on
Applications of Integrals. If you’re having trouble seeing the 3-D pictures on my handwritten
notes, they follow closely the videos titled “Volumes with cross sections” in that Applications of
Integrals section. Take a look at those while you work through the examples.
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Calculus

April 14-17 GreatHeartS

Tuesday, April 14

Calculus Unit: Applications of Integrals
Lesson 1: Warmup and Quiz

Objective: Be able to do this by the end of this lesson.
1. Practice setting up and solving horizontal area problems.
2. Take a quiz on the week’s work!

Introduction to Lesson 1

This is a practice day! Warmup by solving some problems introduced last week, then take the quiz.
Before you take the quiz, | would recommend spending some time reviewing the packet last week to
refresh your memory.



Lesson 1 — Warmup and Quiz

Do this warmup question, check your answer, then flip the page to start the quiz!

1)

12
Thecurvez = 3 cos(y) + — is graphed.
T

12
91 = 3cos(y)+ —

T




Calculus I — Quiz on Finding 2-D Areas Between Curves

Name:

1)

What is the area of the region between the graphs of f(z) = 2% + 12z and g(z) = 322 + 10 from
r=1tox =472

2)

The shaded region is bounded by the graph of the function f(.r) = 2 + 2 cos x and the coordinate axes.

<

A
v
8

v

What is its area?



3)

What is the area of the region enclosed by the graphs of f(z) = vz + Tand g(z) = 0.5(z + 7) ?



4)

1, .
The curve z = — gy + 3y is graphed.

What is the area bounded by the curve, the y-axis, the line y = 1 and the liney = 7?



Bonus:
Let f(z) = =z — 4and g(z) = (z — 4)°.

Find the sum of the areas enclosed by the graphs of f and g betweenz = 3 and z = 5.
Use a graphing calculator and round your answer to three decimal places.



60\4% £ ()= x4
(x) (x- f)

33 (40) € W“ﬁ (59 -90d) x = 025 +0.25 =05
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April 14-17 GreatHeartS

Wednesday, April 15

Calculus Unit: Applications of Integrals
Lesson 2: Finding Volume Using Cross Sections

Objective: Be able to do this by the end of this lesson.
1. Find the volume of solids when cross sections are squares and rectangles.

Introduction to Lesson 2

Now we’re going to integrate into the third dimension. Take a look at the first example very carefully. If
you’re having trouble visualizing the volume of the solid, watch the Khan Academy video under
Applications of Integrals titled “Volume with cross sections: squares and rectangles (no graph).” If
you’re still having trouble, send me an email! Today, think about how adding up an infinite number of
rectangles and squares with tiny, tiny widths can give you the volume of a solid. It’s sort of like stacking
playing cards on top of each other. After you stack enough, you start to get volume that increases the
more cards you stack.
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Lesson 2 Exercises — Volumes with Cross Sections

1)

T
Let R be the region enclosed by the curves y = ﬁ andy = 3

Region R is the base of a solid whose cross sections perpendicular to the x-axis are squares.

Write the definite integral. As a challenge, evaluate to find the volume.



2)

€T
Let R be the region enclosed by y = ) + 2, the line y = 9, and the y-axis.

Yy
AN
5
I R
3 <l
Y779
< > T
6
v

Region R is the base of a solid whose cross sections perpendicular to the y-axis are squares.

Write the definite integral then find the volume.



3)

6
Let R be the region enclosed by the curvesy = — andy = 7 — .
T

N\

N

Region R is the base of a solid whose cross sections perpendicular to the x-axis are squares.

Find the volume.

You are finished for the day. There is a number 4 on the answer key, but there is not an
Exercise #4 for you to do. Go outside and play!
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April 14-17 GreatHeartS

Thursday, April 16

Calculus Unit: Applications of Integrals
Lesson 3: Finding Volume Using Cross Sections

Objective: Be able to do this by the end of this lesson.
1. Find the volume of solids when cross sections are semi-circles.

Introduction to Lesson 3

Today we’re going to do the same thing as yesterday, except instead of making squares or rectangle cross-
sections, we’re going to make semi-circles. Notice though how we’re still taking infinitely tiny widths dx
or dy and multiplying by the area of the base of the solid to get the volume. If you need extra help, watch
the Khan Academy video titled “Volume with cross sections: semi-circle.” As always, send me an email
if you get stuck somewhere.
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Lesson 3 Exercises — VVolumes with Cross Sections as Semi-Circles

1)

The base of a solid S is the region bounded by the parabola z? = 8y and the line y = 4.

.

Cross-sections perpendicular to the y-axis are semi-circles.

Find the volume.



2)

The base of a solid S is the triangle enclosed by the line & + y = 1, the x-axis, and the y-axis.

Cross-sections perpendicular to the x-axis are semi-circles.

Find the volume.
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April 14-17 GreatHeartS

Eriday, April 17
Calculus Unit: Applications of Integrals
Lesson 4: Finding Volume Using Cross Sections

Objective: Be able to do this by the end of this lesson.
1. Find the volume of solids when cross sections are equilateral triangles.

Introduction to Lesson 4

Today we’re going to do the same thing as yesterday, except instead of making semi-circle cross sections,
we’re going to make triangles. Notice though how we’re still taking infinitely tiny widths dx or dy and
multiplying by the area of the base of the solid to get the volume. If you need extra help today, watch the
Khan Academy video titled, “Volume with cross sections: triangle.” Send me an email if you need help
anywhere along the way and have a great weekend!



[esson H- |
N W \ee %ofq/\% lo do Hle Same ‘HA\'V\i; 6)(66/37/ e waul H.e
(08 seckions o be equi lateral #{gmg/ff nstead o semi—cireles,

£t we look at a shce, we see
He base o% fle equi lateral
»\[r{amjle iS 4. Use 4,\{3 1o
‘pfva +le L\e,'ﬁ(;}"

=

Good) Hle Lergld will be 3

-7 A
<
/ﬁ,\(/ area Wil be A:‘LZ/ Lase XLC"‘]H‘ of Hle fr,'qn.j/e slice
3
h=by By
V3
A=4-2Z 4"
A > E (3’2.
4 L
>3 ] & o : y a(lc ﬁ‘}'f ‘H/\f
Now solue wAerms of X 2 A= 3[{{?_(( - )()z Vi{imggl\ﬁm ;,ﬁ._ajm[)

L=~ x) 2 len solve.



ﬁ/\/qf(,mplf e )‘;H_Zdﬁm/

in 4he space beloy

MNoke <y re ?aa 367[ _ﬁ
e



Lesson 4 Exercises — Volumes with Cross Sections as Equilateral Triangles

1)

The base of a solid S is the region bounded by the parabola 7 = 8y and the liney = 4.

A

Cross-sections perpendicular to the y-axis are equilateral triangles.

Determine the exact volume of solid 5.



2)

The base of a solid S is the triangle enclosed by the line & 4+ y = 1, the x-axis, and the y-axis.

(1,0)

Cross-sections perpendicular to the r-axis are isosceles right triangles with the hypotenuse lying in the

base.
Determine the exact volume of solid 5.

Find the volume.



Challenge:

The base of a solid S is the region bounded by the circle z? + yg = 16.

y
o
z? +y* =16
< > T
W

Cross-sections perpendicular to the z-axis are isosceles right triangles with the hypotenuse lying in the
base.

Determine the exact volume of solid S.
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