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Geometry: Lines & Angles

The Wright Brothers

Wilbur and Orville Wright were interested in
mechanical things even as children. They built
their own toys and fixed their friends” bicycles.
They loved to experiment with new inventions.
Wilbur thought up the ideas, and Orville figured
out how to design and make them.

Both boys were extremely interested in the
idea of flight. They studied the subject in great
detail, reading the writings of George Cayley
and Samuel Langley. In 1899 they began design-
ing their own model gliders, and by 1903 they
had come up with a design they believed would
actually be able to fly.

The Wrights” airplane, named the Flyer, had
two 40-foot wings and was powered by a
12-horse-power engine. It had two propellers
driven by bicycle chains, and it had a rudder to
control the direction of its flight.

The Wrights traveled to Kitty Hawk, North
Carolina, to test the Flyer. Sunday, December 13,
was a beautiful day for flying, but the brothers
refused to test their machine on the Lord’s Day.
Instead they spent the day reading and resting,

Chapterd + Geometry: Linesé Angles

The next day, the brothers laid a wooden rail
track on the side of a hill. Wilbur climbed
aboard the plane and it shot off down the track.
Before reaching the bottom of the hill, it lifted
into the air. But Wilbur turned the nose of the
aircraft up suddenly. The Flyer slowed and then
fell to the ground.

Controlling the angle at which an airplane’s
wings meet the air (the angle of attack) is critical
to maintaining lift. God established the principles
that determine this angle. Exceeding it stalled the
plane and brought failure,

The Wrights did not give up, however. Three
days later, on December 17, 1903, Orville at-
tempted to fly the plane. The wind was stronger
this time, so they laid the track on level ground.
They started the engine, and the Flyer moved
down the track. Just as it lifted into the air, a
friend snapped the famous picture shown above,
Orville carefully controlled the angle of attack
so that the plane stayed level. It flew 120 feetin
12 seconds. Mankind's attempt to conguer flight
had taken a giant step forward.

Overview @
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Geometry: Lines & Angles

Chapter Objectives

» Idennily and name points, lines, line segments, planes, rays, and angles

» Measure and draw angles

» Idennify right, acite, obtuse, and straight angles

= Iddemtify, namse, and draw a radius, diameter, chord, and central angle in a circle

= Plot points on a coordinate graph
» Findd am anknown measure of an angle in a triangle

« Evahuate the secular belief that the order and consistency we observe in pature can be explained by chance [8

Materials
Teacher Resources

« 14 Engincering Design Process
= X0 Coordinnre Graph

« X1 Angles

= 22 Graph Paper

» 23 More Angles

= 24 Measuring Angles

# 15 Triangles

= X Cirele &= Center Polit
» X7 Ceniral Angles

@ Overview

Other Teaching Aids

« 5 diffcrent-colored strands of wniformly sized beads

» Giraph paper

= Rulbers

» Markers

= Protractors

= Basllcling blocks

= Colored pencils

= Picture of regularly spaced tlepping stones across 3 stfeam
= Books on paper airplane design (optienal)

= Variety of sturdy paper for constructing paper airplanes
« Tape mcasune

= Masking tape

Assessments
= Chapter 4 Test

Math5
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In this chapier students will extend their knowledge of geometry as they identify and measure right, acute,
abtuse, and straight angles. They will alsa plot points on a coordinate graph and draw a radius, diameter,
chord, and central angle in 2 circle. Students will use reasoning and related equations to find the

of an unknown angle.

STEM Lessons

In this chapter’s STEM lessons, students will collaborate in the Enginecring Design Process to design the
best possible paper airplanc, solving a m and learming a biblical worldview truth along the way, In
order to teach them effectively, preview the STEM lessons (which appear toward the end of this chapter in
the Teacher Edition) and préepare any necessary materials in advance. Additional ideas for exploring this
chapter's STEM theme are provided at the end of Lesson 40,

Mastery of Basic Facts

Facts are practiced thoough Fact Fun Activities and Fact Reviews (TeacherfoolsOnline.com), You may also
use technology or standard Masheards to review math facts with the students, Make fact practice, both aral
and written, part of your daily math routine to help the students with mastery.

Visit AfterSchoolHelp.com for math practice resources, or visit TeacherToolsOnline .com for additional
resourees 1o enhance the lessons.

Design the Best Paper Airplane
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Objectives

= Explain that math is useful 1o us because our minds are
patterned after the orderly mind of God

» ldentify and name points, lines, line segments, and planes

« Write ordered paies to identify points on a coordinate graph

» Mot points on a coordinate graph

» Lse points on a coordinate graph to construct a line

Teacher Resources
= M Coprdimate Grapl

Other Teaching Aids
« 5 different-colored strands of unifermly sived beads

= Graph paper
= Ruler

= Markers: black, red

Practice and Review

Multiply a 2-, 2, or 4-digit factor by a 2-digit
factor
# Direct the students to solve the following multiplica-
tion problems. Then select students to demonstrate
solving each problem.
24 % 17 = 40%
436 % 23 = 10,488
£.903 % 46 = 409,538

Practice math facts

= Review division facts in this chapter using one
of the Fact Review pages or a Fact Fun Activity
(TeacherToolsOnline.com),

Teach for Understanding
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Lesson Focus

In this Lesson you will identify and name points, lines,
line segments, and planes. You will also write or-
dered pairs to identify peints on a coordinale graph,

Explain that math is useful to us because our
minds are patterned after the orderly mind

of God

= Direct attention to Worktext page 61. Read the page
aloud and discuss it with the students.

What caused the Flyer to slow and fall to the ground?
Wilbur turned the pose of the aircraft up suddenly.
What term d.:m'r||\q.--1 the .l:l!g_!l; at which an air
planes wings meet the aie? the angle of attack

Read abowd Genesis 120,

What flying creature docs this verse tell us was cres
ated by God? bieds

When God created the world, what did He establish
that enables birds to fly? the principles of flight; the
angle of attack

@ Lesson 32

b

What did the Wright brathers need to understand before they could salve
the problem of how to v They needed to understand how the principles of
flight work and how the angle of attack affects lift.
Do you think the angle of attack always affects 1ift in the same way Why or
why not? Yes; answers may vary.
What is the reason for this consistency? Our orderdy God created an onderly,
predictable world.
Explain that because God created the world to operate on dependable princi-
ples, it is possible for us to study and apply math.

* Bead aloud Proverbs 2:6.
Why are peaple like Orville and Wilbur Wright able to make amasing discov-
ertes? God has created us with understanding to learn about His creation and
gives us wisdom to apply that knowledge.
Explain that because we are made in God's image, we seek arder just like He
does, This is why we are able to recognize patierns as we use math,

Identify and name points, lines, line segments, and planes
# Direct attention to point A at the top of Worktext page 63, Explain that a point
marks a location in space and that an uppercase letter is used 10 name a point.

What i the name of this point? point A

Math5
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You may chooss to explain that the point shown

on the page is merely a pepresentation of a point, | m‘;’m"';:;:':ﬁ;l
It camnot be a point itself, since a point does not | nmﬁ-v:tmarﬂmlm
have length, width, or thickness. A point s | to discuss the absteact
merely a location in space. | nwure of these geometric
*= Direct attention to line BC on the page. | Hipures, pointing out thal
How would you describe this line? it is straight; | While thesd fipuces Can be
there isan arrow at cach end, and points Band | e ad, ey ARADA/ A
£ are on the line. {Jeas thiwieids In e wend;
they have no cancrite form,

Why does the line have an arrow at each end?
The arrows show that a line goes on without
end in oppoesite directions,

* Display 1 strand of beads in a straight line, Explain that, like the beads, a
line is made of many points that lie side by side, forming a straight path:
i line can be named using any 2 of its points,

* Dircct attention to and discuss the written symbels used to name the line
on the page.

What names can be given to this line? line BC or line CB

Point out that unlike the beads, points and lines are flat; they do not have
depth or thickness,

Chapter 4 + Geometry:-Lines&Angles
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Direct attention to the line segment in the third
column. Explain that a line segment is a section
af @ line between 2 points called endpoints,

Why do you think these points are called cnd-
prsinita? They name the paims at each of the 2 ends
of the line segment.

Select students to name the line segment. line seg-
ment DF or line segment ED

Lead a discussion about the written symbals used
to name the line segment.

Discuss the idea that every line segment is a small
part af a line that continues in opposite directions,

Conclude that since a line segment is a part of a
line, a line can be named by the same 2 points used
to marmie the e segment it contains, Point out that
the line containing a line segment can be named
even when the line itself is not pictured.

[¥irect each student's attention to his desktop,

How can ok describe the surface of vour dilsk!u]&?
It is a flat surface.

Explain that in geometry a flat surface is called a
plane, Write "plane” for display.
Display the 5 strands of beads ex-
tended adjacent to ane another,
Point out that each solid-color
row represents a line segment,
and ¢ach multicolored (perpen-
dicular) row represents a different !
line segment, forming anorray,  CECEHTTED
Explain that  plane is a Mlat surface made up of points,
and that it extends endlessly in all directions, The
displayed array can be thought of as part of a plane,
Insert | sheet of graph paper under the 5 strands of
beads, Explain that the graph paper can be used to
shaw mare of the plane extending beyornd the array.

Direct attention to the plane pictured at the top
right of Worktext page 63.

Why da you think o 2-dimensional shape was
chosen to represent a plane? because a plane is a
flat surface

Why do you think arrows are included in the depic-
tion of the planet A plane goes on endlessly in all
directions,

It you taped additional sheets. of graph paper to this
sheet, would they show & different plane? MNo; they
would be enly more of the same plane, which ¢x-
tends in every direction. They would show only
more of the same plane.

Could you ever add enough paper to show the entine
plane? No; a plane extends endlessly in all directions.
Explain that there is no symbal to name a plane,
just az there is no symbol to name a point; an upper-
case letter is used o name a point, and a lowercase
letter is used to name a plane.

What i the name of the plane shown at the top of

the Workrext page? plane o
Lesson 32 @

Write "plane d” for display.



B [iscuss the similarities between a point and a speck
of dust, a plane and a wall, and a line {or line seg-
ment) and the ¢dge where two walls meet,

Write ardered pairs to identify pointson a
coordinate graph; plot points on a coordinate
graph; use points on a coordinate graph to
construct a line

* Write "(x, 37 tor display. Remind the stedents that
the x-coordinate comes first inan ordered pair.

& Display the Coordingte Graph page. Choose a stu-
dent to use a black marker to plot point A at coordi-
mates (3, 3) by starting a1 0, moving along the x-axis
until b comes to the number 3, and then moving
up the y-axis until he comes to the number 3,

Invite another student to plot point B at (6, 6) ina
sinvilar way, Then use a ruler and the red marker 10
draw a line sepment conmecting the points,

What ather coordinates mark points on line seg:
ment AB? (4, 4) and (5, 5); these points are included
in the straight path of points that make up line sog-
ment AR,

Choose students to plot paints at (4, 4) and (5, 5).
Yo vou think the point located at ordered pair (7, 7)
i3 pact of line ABR? Yes; when line segment AR is ex-
tended in both directions to show lne AR the point
at {7, 7) ix inchacked in that path.

Imvite a student to extend line segment AR in both
directions to show line AR,

What other ordered pairs represent points on line
ABE (0, 00, (1, 1), (3, 2).(3, 8), (9, 9), (10, 10), e,

© .
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Worktext pages 63-64

» Review the terms point, e, lime segrmrent, and plane; choose students 1o
draw the following figures for display.

plane ¢
line segment D
point G
line RS
» Read and guide completion of page 63.
= Read and explain the directions for page 64. Assist the students as they
complete the page independently.

Activities pages 53-54
= Review finding multiples of a number on page 54.

Daily Review
& Students should complete Chapter 4, section a.
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Differentiated Instruction

Use the following to provide extra help for any stedent who experiences diffi-
culty with the concepts taught in Chapter 4.
Use a protractor to measure angles

+ Keep a classroom supply of smaller protractors available for students whe
have difficulty using a large protractor to measure angles in the texibook,

Another alternative is to allow the stiedents to place an index card a

long the

ray o extend it 2o that they can cleary see the imersection of the ray with

the scale on the protracior.
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Objectives

« ldentify the problem that needs ta be solved
= Research paper airplane design

# Choose a paper airplane design

= Follow a pattern to make a paper airplane

« Predict how the airplane will perform

Teacher Resources

= U4 Engineering Deeign Process

Other Teaching Aids

» Books on paper airplane design (optional)

= Variety of sturdy papers for constructing paper airplanes

Teach for Understanding

Lesson Focus
In this lesson you will construct a paper airplane (o
achieve the best possible performance.

Identify the problem that needs to be solved
& Display the Engineering

Dresign Process page., Review Yera iy hocde 1o
as feeded, cannect the Last para-
fraph of Worklext page

L

Read aboud Worktext page
62, Lead a discussion Lo em-
phasize the effort it took for
Jokn Collins to achieve his
goal. Remind the students

that Mr. Collins's under-

standing of flight principles helped him design his
record-setting paper airplane,

Review the flight principles described on Teacher
Edition page £3 and how they affect the flight of an
airplane,

Explain that the students will work in groups to
design the best possible paper airplane with the
provided materials.

How would yvou determine that vour alrplane was
the best in o specific category? by testing i against
ather airplanes to prove that it flies the fastest,
highest, longest, or farthest

&2 with the scientific
method as presented in
BIU Press's Sowwee 5.

r

Which was John Collings goal? fashioning a paper
airplane that would fly the farthest of any on record
Explain that the students will focus on designing a
paper airplane that flies the farthest possible.

Visit TeacherToolsOnline.com
lor resources to enhance the
lassan,

@ Lesson 3%

Design the Best Paper Airplans
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What is the problem that necds to be xolved? how to make a paper airplane
that will fly the farthest distance possible

+ Direct the students to answer problem | on Worktext page 77.

Research paper airplane design
Imagine
What is the next question you should ask? How could I solve this problem?
* Discuss the students’ ideas for developing the best possible paper airplane
design. Lead them to conclude that research or trial and error could help
them strategize; emphasize the importance of research,
= Arrange the students into groups for research and collaboration and allow
each group to choose a group name. Display resources that the students may
consult, Worktext page 82 could also be used asa resource,
= Direct the students to record their ideas in problem 2 on the Worktext page
aron their own paper if more room is needed.
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ACTIVITY

. Wit by oo s sk 50 b

how te mrake a paper airplane that will Ty the farthe st distance possible m‘

Answers will vary for problems 2-11.
3 Pl tadd o v Vg prphide Ui e st s it i tmiat e sfman o diem i o s

T, Whia g el st el T rosy rsa? v v o o o e i s o hwerinegy M ramderd Improve
® Instruct the students to test their airplanes infor-
mally within their groups, They should not test
their planes against the other groups” planes at this
painl.
Dick vour plane fy as well as you wanted it to? An.
swers will vary,
£ Eammbirat o mrghas, G ket g form o8, o tho plarey dmmisir e o st * Encourage the groups to make any desired modifi-
Conts s anceunbed oot e cations tﬁmprim I‘I’:eir airpla nes? Emphasize the
importance of recording any changes they make so
they can reference them for future improvements.
Instruct the students to record their changes in
problem 6 on the Worktext page.

Predict how the airplane will perform

* Remind the students that their airplanes will be
tested for distance in the next lesson,

= Instruct the students to record their predictions
in problem 7 on the Worktext page.

R D S # Direct each group to label their Worktext pages and
airplanes with their group name. Collect and store
the Warktext pages and planes for the nest lesson,
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Choose a paper airplane design

Plan

+ Display the paper choices for constructing the afrplases. Instruct the students
to work within their groups to decide on a paper airplane design and the
paper that might make their plane fly the farthest.

» Direct the groups to work together to finalize their design and to then
record their design plan and the reasons for their choices in problems 3-4
on the Worktext page.

Follow a pattern to make a paper airplane

Create

* Dircct the students to construct their airplanes, following the pattern
they chose,

= When cach group’s plane has been completed, instruct them to complete
problem 5 on the Worktext page. Instruct the students to make careful
measurements so they will have an accurate record of their airplanes
dimensions and angles.
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