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Chapter 7 - Angles and Parallel Lines
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angle: two rays that
meet at a point called the

vertex

Vertex

Key Terms...

trise bearing: the angle
measured clockwise
between true north and an
intended path or direction,
Ray 1 expressed in degrees

N 2011 Google-Mapdeta
@ 2011 Goagle

Ray 2

30 e
e

X angle measure: a
number representing the
spread of the two rays
of an angle, expressed in
degrees

\/angle referent: acommon
standard of angle measure,
for example, 0°, 45%, 80°,
180°, and Sﬁﬁ“; they are
used to estimate angles

October 21, 2014

Let's talk angles...

Take a moment to look at the structures in your classroom that contain
angles. Consider who would have been involved in creating the structures
that have those angles, for example, architects, designers, surveyo

Aircraft pilots and boat pilots use angles for navigation (A: omers use
angles to locate objects in the sky.
&

&
So, what exactly is an angle? An angle is formed when two rays meet at a
common endpoint called a vertex. Angles are measured with tools, such #¥a
rotractor, that are marked in degrees.
P & W c

Visualize an angle that is used to express direction in navigation and
mapping, such as east. In this case, the angle is measured relative to trueS
north, which is 0° and may be expressed as a bearing. A true bearing
describes the number of degrees, measured clockwise, between an imaginary
line pointing towards true north (geographic north) and another imaginary
line pointing towards an intended direction or along a pathway. East is
represented in land navigation and mapping at a 90° angle from true north.

Angle measures can be estimated by using referents, which are common
measurements like 90°, 45°, 302 and 22.5°.

Q
How can we draw angles? The tdls used to measure angles can also be
used to draw or replicate angles having specific measures. Tools have been
designed to measure and create angles having only one or two specific
measures, such as a set square used in technical drawings to draw right
angles.

You have used a protractor and ruler to draw angles. You can also draw
certain angles with a ruler and compass, and you can replicate any angle with
these tools.
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Geometry Set... Bring tomorrow!

Protractor Right Triangle Compass

z‘ 3 “ 5‘ 6 7“«\ 9
T

r

Ruler

EXERCISE: Identify each of the following angles

‘:lusing the correct terminology...
Strai Jht \g/

‘riﬁh{: OH"‘S@/

A

g

lax:
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Some More Key Terms...

Acute angle - measure is between (> and 90°

Right angle - measure is 90°; the two rays are perpendicular to
Obtuse angle - measure is between 90> and 180°
Straight angle - measure is 180°

Reflex angle - measure is between 180> and 360°

FIVE TYPES OF ANGLES

Definition of angle Kind of angle
greater than 0° but less than 90° acute
90° right
greater than 90° but less than 180° obtuse

180° (two rays share a vertex and
point in opposite directions)
greater than 180° but less than 360° reflex

straight

More Key Terms...

‘ plementary angles: (;gpplememary angles:
two angles that have 0 angles that have

measures that add up to eagures that add up to

Sort the following angles into pairs of complementary and supplementary

angles.
LA=42° LE=121° M@

/B =107° /F=31° 4A+LD qO

£C = 50° £G=19° «CteF= 30

4D = 48° ZH=73° 8\} l(/na\m
/ C+ LE lgo
Lb-féH' %D
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Estimating Angles using Referent Angles

Estimations are made in many trades that use angles. Imagine that you are
working as a tradesperson in the situations below and make the following

estimations (aim to be within 5°).

a) alandscaper estimating the b) asurveyor estimating the angle
angle of the corner of a garden of a property boundary line on
bed

<2 L
720 % %\ é’ I

¢ aroofer estimating the angle of ~ d)
the peak of a roof

130

amap

a cabinet-maker estimating the
angles pf two corners of a shelf

SOLUTION
a) Students will be able to recognize a 90° angle b) Students will be able to see instantly that
without measuring, so they should be able to this angle is more than 1807, but not quite
look at this angle and estimate it to be slightly big enough to add another 45°. So they may
less than 90°. They might also compare it to a describe it as “a straight angle (180°) plus
real-life example of 90°, such as a corner. They about a bit less than one-half of a right angle
will probably rotate the page on which the (45°)”, and come up with a close estimate of
diagram appears, to position the angle so that 210° o 223°
one of the rays is horizontal, which will show
clearly that the angle is an acute angle, less
than 00°. A close estimate would be within 76° d) The acute angle is the top left corner can be
10 80°. seen to be a 45° angle by using a referent. The
obtuse angle in the lower left corner can be
seen to be a right angle plus a little more than
c) Students will see that this is greater than 90°

but not quite wide enough to add another 45°.
The will be able to suggest a close estimate of
around 130°

7.1 - Measuring, Drawing and

a45° angle so a close estimate will be about
145°.

Estimating Angles

Sue Rendell's job takes her from the digital world of graphic design
and sacial media to granite cliffs inhabited by caribou, mink, and red
fox. Sue and her partner Bob Hicks own and operats Gros Morne
Adventures. Their guiding company takes customers on kayaking, hiking,
snowshosing, and ski touring trps through Gras Morns National Park

") -with maps and a
our outings, which imvalves angles. bearings, and declination” says Sue.

Sue was bom in Gander, L, but grew up in Goose Bar, Labrador. Her
ancastors anived in N vefoundland from England and icland in the late
17005 and mid 1800s.

Susan wert o high szhool at St. Paul's High School in Gander, NL.

SOLUTION

When ot in the park, Sue markets her business through socil medi,
photagraph, presentations, and pint ack that she designs. This
twinchue in

Sus guides hikes through Gros Mome
Wotiona! Park, N, which i a United Netions
Educations| Seientific and Cultuel

advertisements. Her business also includss  safé, 5o Sus must saleulate:
faod and labour costs and menu pricing. She also estimates staffing
costs.

Su is planing o take quests on a challenging four-day
hike along the Long Range Traverse route. Over the course
of thefike, her quests vl spend three nights at rough
campites along the route.

1. As asatety precaution, al hikers going inta the
backzountry need to know how 0 use a compass and
map. Compasses are diided ino 360°, as shavn. Using
themap provided, give the direction n degrees the
ks wil need totoke:

o] From the start point to the fist campsite.
b} From the first campsite to the second eampsite
o) From the second canpits o the third sampsite
) From the third campsits tothe end point

2. Using the scale provided,estimata the approxinate

length ofthe hike i ikers followed the oute shown here.

World Heaioge Site.
While they hike, her guests enjoy the paik's
‘mountains, foms, waterfalls and beaches.

1. Using Blackline Master 7.1 (p. 458), have

students draw line segments to show what
will roughly follow

line up with the markings on their protractor.

a 65

2. As students are being asked to estimate the

lengih of the hike, the answers here will vary
Students should measure the route with a ruler
then convert the measured value using the
cale provided. Answers should range betwveen
40 and 50 km.

Estimate the measure of this angle without using a measuring device.

.
I3p°

Working with True Bearing

In navigation and map-making, people often measure
angles from the vertical, or north. The angle, measured
in a clockwise direction from a line pointing north is 15
referred to as the true bearing. Straight north '3% o Naw
a bearing of 00 NW

NAVIGATIONAL BEARING WNwW

Direction Bearing

N 0° w

NNE 225°

NE 45° wsw

ENE 675>

E 90° .

£SE 25 aas

SE 135°

SSE 167.50° .
S 180°

SSW 2025° s
SW 225°

WswW 2475°

w 270°

WNW 2925°

NW 315°

NNW 3375°
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EXAMPLE... EXERCISE:
Aboat is heading directly southwest. What is its true bearing? 1) Ifaboat is travelling 25 south of straight east, what is its true bearing?
(Solution - 115) P
277
SOLUTION

2) What is the true bearing of a boat travelling south?

(Solution - 180) _ E

3) What is the true bearing of a boat travelling north-northwest?

; B 2
Ifthe boat is heading southwest, measuring from the vertical will give yo‘u an (b
%@g}e of 225° (45° beyond a straight angle).

Examples... Example 1

a1 __Determing the true bearing between A and B. .
M Use a ruler and compass to create the following angles.
. a) Draw a 90° angle.

ok b) Replicate any existing angle.

A

e the true bearing between A and B.
17 cm
N
<
e A < _ .~ D>
5 .

oCSC
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Angle Constructions... 1) Perpendicular Bisector

STEP 1: €

Put the compass point at the mark you made. Open the compass
slightly and make two more marks on each side of the first mark.

Ensure they are the same distance from the first mark.

—
~
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STEP 2:

Widen the compass a bit more, and place the compass point at one

STEP 3:

Draw a line segment that goes between or through the point where
of the new marks. Make a small arc, then do the same thing after the arcs intersect and the first mark you made. The two line segments
placing the compass point at the other new mark. Ensure the two arcs are perpendicular to each other, and therefore form a 90° (right)
intersect each other. angle.




Chp. 7 - Angles Properties 2014.notebook October 21, 2014

Angle Constructions... 2) Replicate an Angle

STEP 1:

b) To replicate any existing angle, follow these steps.

Use a compass to lightly draw an arc centred at the vertex of the
original angle.

STEP 2: STEP 3:

Use a ruler to draw one side of the new angle, and draw an arc of the Bring the compass up to the original angle, and set it so that its point
same radius and arc length as the one you just drew on the original and the tip of the pencil touch the points where the original arc
angle. intersects the sides of the angle.
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STEP 4:

Place the compass point over to the point of intersection of the side of
the new angle and the new arc. Draw a short arc through the new arc.

A
\

Let's try a few...

October 21, 2014

STEP 5:

Use the ruler to draw the other side of the angle, from the left end of
the first side (the vertex) through the point of intersection of the two
ares. The result is a new angle with the same measure as the original

\
~
)/

HOMEWORK...

p. 284 #1 - 7 (omit #6)

7.1 - Build Your Skills Detailed Solutions.pdf
B

10
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7.2 - Angle Bisectors and Parallel Lines

The Hungry Hear G s 2 uniaue restautant i St Johrs
Newloundiand. Founded by Selle Bury Community Senvices,

the HungryHeart Cafe s boh a restaurant and  ob-raining
progran o peoplo who v experencod igifcan
persona troubles ncuing abuse, addictions, vioence, and
incareraton.

Chef athy Jaegor was instrumerta ncreating he
Hungry Heart Cafe program. As  teachershe ivs her
Stuonts lassoom wok,onth oo trainng, and e sl
development "My mai duies nclude instrcting students
inall aspots of introductoy restarant ooking and catering

i
and staf supenvision”

inToron i T

beverage,

1 and Kathy bakes 10 pis,
thereis a piece of piefo each gest?

2

3
o pie?

Let's TRY one more...

Solutions.
1.

~

w

To calculate how many pieces of pie there will
be in each pie, students will need to divide the
number of guests by the number of pies.

60+ 10 = 6 pieces of pic

One pie is equal to 360, Divide by the number
of pieces

360° + 6 = 60°

The central angles of the picces of pie will each
be 60°.

Divide the size of the angle of a full slice by 2.
60°+2 =30°

The central angles of the childrens pie pieces
will be 307

L

~

w
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How Can We Bisect An Angle???

Method #1 - Paper Folding

angle bisector: a
segment, ray, or line that.

separates wo halvesofa | Method #2 - Protractor and straight edge
bisected angle
Method #3 - Compass and straight edge
Example

Accurately bisect an angle like the one shown here

sowion
Measure the angle using a protractor. Divide that measure by 2.
The angle measure is 65°.

65422325

Use a protractor to measure and mark off a 32 5° angle

Draw a line segment [rom the vertex to the mark you madle

The angle has been successfully divided nto two equal parts

Trace the angle on above onto a sheet of paper. Place one side of the angle
over the other side, creating a fold that goes through the vertex of the
angle. The angle has been successfully divided into two equal parts.

Replicate the angle drawn in the previous solution. Set a compass so that

the gap between the pivot point and pencil s a few centimetres. Put the
pivot point on the vertex. Mark each side of the angle with the pencil

Adjust the compass so that the gap between the pivol point and pencil is
over half the distance between the two marks on the sides of the angle.
Put the pivot point on one mark and mark offa short arc inside the angle
Put the pivot point on the other mark and mark ofT anothe short arc
inside the angle o interscet with the first arc.

THEROOTS OF MATH

GEOMETRIC PERSPECTIVE IN ART

The School of Athens comleted by Faphasl in 1511, is
famous forits use of perspective:
STUDENT BOOK, p. 297

Many artworks and photographs use
geometrical perspective as the basis for their
composition. Ask students to describe their
suggestions, bring in images of them, or look
them up on the internet. Then ask them to
describe where the parallel lines and horizon
line are (these may be imaginary, that is, the
artists may have used them to compose the
work only) and where the vanishing point is in
the work they've chosen.

Pictures can contain more than one vanishing
point or no vanishing point.

From previous learning, students should

be able to define parallel lines as lines on

the same plane that never intersect and are
always the same distance apart at any given
point. They may suggest that to prove they are
parallel, a line perpendicular to the parallel
lines will meet at a right angle to both lines.

Panels painted with olive trees and placed behind stage
actors were some of the first artistic attempts to make closer
objects appear larger and distant objocts appear smaller, or
ta produee perspective. This occurred in ffth- century Greece.
Medieval and Byzantine art also incorporated perspective in
paintings.

Renaissance artists such as Michelangelo are most frequently
celebrated for their use of perspective, since they were the
first to use the same principles of perspective and scale that
artists use today. Between the fourteenth and seventeenth
centuries, Renaissance artists used geometric perspective

to create the appearance of three-dimensional space within
two-dimensional paintings.

Geometric perspective uses four elements to create a three-
dimensional effect, the first being a horizon line. It s often
found at the viewer's eye level, and represents the horizon.
The second is a vanishing point, a spoton the horizon line
where the parallel Tines in the painting converge and seem to
disappear. Perspective lines—those drawn from the edges of
abjects and leading back into the distance—and angular lines
are also used. Geometric scale also allows artists to create
perspective by acourately representing the size of one object
in relation to another.

1. Think about a photograph you tack, a painting you like,
or a poster you own. In what ways does it represent.
geometrical perspective? Identify parallel lines, a vanishing
point, or a horizon line that it contains.

How could a picture have more than one vanishing point?
Is it possible for a picture not to have a vanishing point?
Explain your reasoning

How would you define the term “paralel fines™? Describe @
method you could usg to prove whether or not two lines are
parallel

11
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HOMEWORK

» Do Activity 7.4 on p_g90
o Build Your Skills n p. 292

7.2 - Build Wour Skijls Detailed Solutions.pdf

#1206

\

Warm Up...

ACD 1s a triangle and point B lies on side AC such Lhat\‘%Bo:'BD =BC=CD

Find angle x®): A

t Y Z)—O—H
\30 ) '20 .. . Notto sc

October 21, 2014

ACTIVITY 7.4
DRAW A KITCHEN COUNTERTOP PLAN

SOLUTION

STUDENT BOOK, p. 290

In this activity, students develop their visualization
skills, to imagine or sketch the countertop, as

well as their reasoning skills, to deduce that they
will need four differently shaped countertop
pieces. They will also deduce that, in order to be
systematic, they can work from start to finish, but
that this is not strictly necessary.

7.4 - Parallel Lines and Transversals

MATH ON THE JOB
Halis 2 carpenter from Bathurst, NB. After graduating from high
schoolhe envolled inthe carpentry program at BayTech Insttute of
Trades and Technology, in Moncton. Shorty after oraduating, he began
working for his uncle’sconstruction company, buiding and renovating
ouses primarily n norther New Brunswick

Hal often works on woodframed houses and buidings. The frames
are made of studs [paralll, vertial pieces), and wallplates (picces
that are attache along the top and bottom of the studs). Frames are
usually constructed on the ground o floor and then erected. The wall
plates hold the studs in positon

Part of Hal's job i to make sure that the studs are exactly
perpendicular to the bottom wall plate and paralll o each other. Todo
this, he uses a measuring device such as a carpenters’ square, which is
used to measure and mark off 90° angles.

Capenters use a variety of tools to do different jobs.

Hal s constructing a partal wall for the side of a staircase. The top

ofthe wall follows the slope f the staircase. A partial diagram of the

framing forthe saircase is shown here.

« Decide upon a reasonable angle for the staircase. Staircase angles
range between 33° and 42°

+ Tomake the studs paralel, what angle measure will Hal need to
make between the studs and the bottom wall plate?

+ Tomake the ends of the studs align with the top wallplate, what
angle will Hal need to make between the studs and the top wall
plate?

SOLUTION

The average rise of a staircase is between 33° and
42°. The studs must be perpendicular (90°) to the
bottom wall plate. If the student has drawn a top
wall plate at a 33° angle o the horizontal, the left
side of each stud must make a 122° angle with the
top wall plate. The right side of each stud must
make a 58° angle with the top wall plate.

12
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Notes - Geometry Theorems.doc

*** Now that the notes are taken care of...

let's do some examples to UNDERSTAND these B I G ideas!!!

Isosceles Triangle Theorem:

In an isosceles triangle, the basﬁ,angles are equal.
-

-
The two angles that are opposite to the equal sides,

EXAMPLES...

1)

2)

20

October 21, 2014

Geometry Theorems...

Example:

Triangle Angle Sum Theorem:

The sum of the interior angles of any triangle is 180°. qz_

]%()_—'f?_—% =

¢ Complementary Angles:
Two or more angles that have a sum of 90°.

Examples:
(1) What is the complement of a 50° angle? Ll,o_\_ﬁ 0 -;_qo

(2) Determine the measure of the missing angle.

x° B
53° 31

¢ Supplementary Angles:
Two or more angles that have a sum of 180°.

|§0-141 =39~

Examples:

13
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Opposite Angle Theorem...

When 2 straight lines cross, 2 pairs of oppesite angles are formed. Opposite angles are

equal in size
__k"ﬁ: opposite angles are equal

In geometry, angles or lines marked with the same symbel are the same size.

Example:

Parallel Line Theorems

Atransversal is a third line that 3 21
crosses two or more lines, as shown / 34
in the illustration to the right. parallel lines
65
/8

a transversal

Corresponding Angles:

Pairs of angles on the same side
of a transversal and the same side
of the parallel lines

parallel lines

A

a transversal

CORRESPONDING ANGLES ARE EQUAL I

October 21, 2014

EXERCISE: Use geometry theroems to determine the measure of missing

aﬂgles... 2)
o= 100
b= 40

C= 140’

14
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Alternate Interior Angles:

\ 2
Pairs of angles on the opposite S 4
sides of a transversal and between paraliellines
the parallel lines ™~ 6 \
/8
a transversal
ALTERNATE INTERIOR ANGLES ARE EQUAL |
. . _ EXERCISE: Practice...
Co-Interior Angles (Same-side Interior): A)
Pairs of angles on the same \ 2,/ 1. <3and< Z are corresponding angles.
. ]
side of a transversal and between / \1 ? 5 2. <4and< 5 are alternate interior angles.
the parallel lines paraliel ines 3/4 \5_\_
\ 0,5 4 7 8 3. <5and< 2 are same-side interior
/8 angles.
a transversal /
CO-INTERIOR ANGLES ARE SUPPLEMENTARY ] B)
1. m<l= l’bg
Y2 2. m=2= 47_
2, .
Im ) 5 !I%” 3. m<3= ‘+8
() .
W > 4. m<4= |37—
427 .
n)@ 2 5. m<5= LJ%
1 2
6. m<6= L
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C) E _
<
<EAD=50
Find x°and y°. |0XH00 é«o
5Gl éJf‘ ?a (Ko
>x-1= ;lxﬂ“l
) 3X - zx
D) L‘\(“Q\L\ =10¢ y+30= % l:w 70—5‘ e 7
4
L\_L:\i?\, '-(x’ii’!)‘__:qd ol °
(4X-24) ° q 1 o T ke 45
> z=23 =l L
X= 35 %x:qo
\BQ. X: 5
>

QUIZ TIME... Use a ruler and compass!
When finished... HW: Complete the following...

Not Drawn to scale ~ Worksheet - Angle Properties.pdf

> Y
MHC" 10X
) 100
qxt 30 3 )
[« 3
- b= A ,
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Solutions from the HOMEWORK...Questions???

_ Worksheet Solutions - Angle Properties.pdf
®

IN-CLASS ASSIGNMENT TIME!!!

In-Class Assignment - Parallel Lines and Transversals.pdf

®

October 21, 2014

PRACTICE TIME...

Worksheet - Parallel Lines and Transversals.pdf
Y

)

Worksheet Solutions - Parallel Lines and Transversals.pdf
¥

S

Parallel Lines???

What you should have found by measuring the angles above is that when two
lines are parallel and intersected by a transversal:

«  The measures of corresponding angles, alternate interior angles, and
alternate exterior angles will be equal. (If such angles do not have equal
measures, then the lines are not parallel)

Interior and exterior angles on the same side of a transversal will be
supplementary. (If they are not, then the lines are not parallel.)

17
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HOMEWORK...

p.314:#1 -7

7.4 - Build Your Skills Detailed Solutions.pdf

>

October 21, 2014

18
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Section 7.1 Measuring, Drawing, and Estimating Angles, Build Your Skills, p432—-433
Student Resource p284-285

Build Your Skills

NOTE: An image of a compass showing Magnetic North is provided in Blackline Master 7.2
(p. 459). You may want to provide this to students for the Extend Your Thinking problem.

1. a) The actual angle is 26.5°. A good estimation would be either 25° or 30°.
b) The actual angle is 243°. A good estimation would be either 240° or 245°.

2. Students should be able to predict that the angles will be multiples of each other. The
bottom right angle appears to have half of the measure of the upper and mid-right angles, and
the upper and mid-right angles appear to have only half the measure of the left-most angle.

3. Angles that form a true corner must be complementary angles. Only a 40° angle will add
up to 90° with a 50° angle. So, the bottom ends of the side pieces of the frame must be cut so
that the angles measure 40°.

40° 40°
)450° 50X

4. To make the octagonal panel, identical pieces in the shape of right triangles need to be cut
off of the original piece of wood. The measure of angles in a triangle must add up to 180°.
For any of these triangles, if you take away the 90° angle, then the sum of the angle of any of
the cuts from the horizontal seems to be around 30° to 40°. If the measure of that angle
equals 30°, the measure of the angle from the vertical must equal 60° (30 + 60 = 90). If the
measure of that angle equals 40°, then the measure of the angle from the vertical must be 50°
(40 + 50 = 90). The actual measures should be 33.7° from the horizontal and 56.3° from the
vertical. Note that 33.7 plus 56.3 equals 90.





;\t

60 cm

30° to 40°

50° to 60°

8cm

12 cm

N (0°)

315°

220°

65°

140°

40 cm

6. A typical diagram could look somewhat like the one below.

MacKenzie
Hall

Bell

The Clachan

Great Hall
of the Clans






Extend Your Thinking

7. a) The 6° should be subtracted from the true bearings to find the compass degrees.

b) The compass reading for the first leg will be 54° minus 6°, which equals 48°. The compass
reading for the second leg will be 195° minus 6°, which equals 189°. The compass reading
for the second leg will be 107° minus 6°, which equals 101°.

48°
189°

® ® 101°
Starting o

point
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Section 7.2 Angle Bisectors and Perpendicular Lines, Build Your Skills, p435-437
Student Resource p292-295

Build Your Skills

1. a) The measure of the angle is 27°. The measure of the new angles after the original has
been bisected is 13.5°.

b) The measure of the angle is 84°. The measure of the new angles after the original has been
bisected is 42°.

c¢) The measure of the angle is 90°. The measure of the new angles after the original has been
bisected is 45°.

d) The measure of the angle is 262°. The measure of the new angles after the original has
been bisected is 131°.

2. a) The angle made by Strip #1 and Strip #2 is 50°. The angle made by Strip #2 and Strip #3
is 100°. The angle made by Strip #1 and Strip #3 is 30°.

b) The bisectors for each angle are as follows.

Strip #1 and Strip #2

50°+2=25°

Strip #2 and Strip #3

100° + 2 = 50°

Strip #1 and Strip #3

30°+2=15°

c¢) The ends of Strip #1 and Strip #2 must be cut at 25° angles where they meet. The ends of
Strip #2 and Strip #3 must be cut at 50° angles where they meet. The ends of Strip #1 and #3
must be cut at 15° where they meet.

3. Regular octagons have internal angles with measures that equal 135°. The reflex angle to
each of these will have measures equalling 225°.

360° — 135° =225°

The mitre joints will bisect these angles so that the measures of the angles between each
piece’s ends and the straight sides equals 112.5°.

225°+2=112.5°

4. A measures 150°. The bisected angle measures 75°.
B measures 140°. The bisected angle measures 70°.
C measures 130°. The bisected angle measures 65°.
D measures 130°. The bisected angle measures 65°.

5. For the left pair of light rays, the total angle between the rays equals 76°.
The angle of reflection equals the angle of incidence, or 38°.

76°+2=38°

For the middle pair of light rays, the total angle between the rays equals 100°.
The angle of reflection equals the angle of incidence, or 50°.

100° =2 =50°

For the right pair of light rays, the total angle between the rays equals 124°.
The angle of reflection equals the angle of incidence, or 62°.

124° +2=62°





6. Students will have learned in grade 6 that
the sum of interior angles in a triangle is
180°. In this problem, a triangle is formed
by the corner and the piece of wood, so the
three interior angles must add up to 180°.
The corner is a right angle (90°) and the
given angle is 50°. If students add these two
angles they will get 140°. The third angle
must be the difference between 180° and
140°. If they subtract 140° from 180° they
will get 40°. Since the angle on the other
side of this angle must be supplementary to
it, so that a straight line is formed, the angle
must equal 140° (the difference between
180° and 40°).

7. The logos drawn by students should look somewhat like this.
The measure of the reflex angle in this case is 260°. The
measure of the angle between each consecutive line segment

radiating from the centre equals 16.25°.

260" _ 16.25°
16

Students should use a strategy of bisecting the angles into
smaller and smaller angles (5 bisections are required).

Extend Your Thinking

8. At this point, the normal line to the reflector will form a 20° angle with the incident ray,
and an 8° angle with the reflected ray. The angle of incidence must be equal to the angle of
reflection. The total angle between the two rays will equal 28° (20° + 8°). The angle of
incidence and angle of reflection must equal 14° (28° + 2). The 20° angle must be reduced by
6°, and the 8° angle must be increased by 6°. The reflector must be rotated 6° counter-
clockwise.

Subject

Reflector

Main light
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Geometry Theorems...

· ANGLE THEOREMS:
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  (OAT)  Opposite Angle Theorem ( If two lines intersect then the opposite

                                                                angles are equal.
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(CAT)  Complementary Angle Theorem ( If two angles are equal, then 

                                                                          their complements are equal.


Note:  Complementary angles sum to 
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90
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(SAT) Supplementary Angle Theorem ( If two angles are equal, then  


                                                                       their supplements are equal.


Note:  Supplementary angles sum to 
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180


.


[image: image8.png]180"






         (SATT) Sum of the Angles of a Triangle Theorem ( The sum of the 

                                                                                                    interior angles of a 

                                                                                                    triangle is 
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180


.

        


 Note:  When two angles of one triangle are respectively equal to two angles 

                                            of another triangle, the third angles are equal.
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(ITT)
 Isosceles Triangle Theorem ( The angles opposite the equal sides 

                                                                          are equal.



Note:  Isosceles triangles have 2 equal sides.
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  (EAT) Exterior Angle Theorem ( An exterior angle of a triangle is equal 

                                                              to the sum of the interior and 

                                                              non-adjacent angles.


· TRANSVERSAL PARALLEL THEOREMS:

[image: image11.png]



     (AIA) Alternate Interior Angles ( When a transversal intersects a set of 

                                                                 parallel lines, the alternate interior

                                                                 angles are equal.  

 





   Note:  “Z” pattern  
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        (CA) Corresponding Angles ( When a transversal intersects a set of parallel 

                                                               lines, the corresponding angles are equal.   







Note:  “F” pattern  


[image: image13.png]a+b=180"






(CIA)
 Co-Interior Angles ( When a transversal intersects a set of parallel lines, 

                                                  the co-interior angles sum to 

[image: image4.wmf]°


180


.   

 



         Note:  “C” pattern  
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Name:

In-class Assignment — Geometric Properties & Transversals

INSTRUCTIONS: Solve for the unknown(s) in each of the following. Place your solution in the blank that is
provided. All work must be shown for the algebraic questions.
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Section 7.4 Parallel Lines and Transversals, Build Your Skills, p444—446
Student Resource p314-317

Build Your Skills

1. The diagram should look something like the following.

A A -
< | .
1 .
Yooy !

2. Students may come up with a variety of ways not stated here in which this can be
accomplished.

One way is to ensure that the tracks are an equal distance apart. This will assume that the
measuring device used to measure distance is perpendicular to one of the rails.

Another way is to ensure that the rail ties always form supplementary interior angles on the
same side of a transversal with the two rails. This is easily done if one ensures that the
straight ties are perpendicular to both rails. (90° + 90° = 180°)

3. The first figure contains parallel lines that do not look parallel and the second figure
contains curved lines that look parallel.

a) It should appear that the two lines are farther apart in the centre than on the left or right.
One can use a ruler to confirm that the distance between the lines is the same throughout.
One can also measure angles, using one of the slanted line segments as a transversal, and
determine that alternate interior or corresponding angles are equal.

b) One can use a ruler to confirm that the distance between the lines is not constant.

4. Angle x must equal 75°. This is because it is an interior angle on the same side of the
transversal with the 105° angle (assuming the two spindles form the two main line segments,

and the handrail the transversal). If the two spindles are to be parallel then x plus 105° must
equal 180°.

5. Between the top face and bottom face, the pair of interior angles on the same side of the
left transversal are supplementary (93° + 87° = 180°), as are the pair of interior angles on the
same side of the right transversal (89° + 91° = 180°). This means that the top and bottom
faces are parallel.

Between the front and back faces, the top pair of interior angles on the same side of the
transversal are not supplementary (93° + 89° = 182°). Nor are the bottom pair of interior
angles on the same side of the transversal (87° + 91° = 178°). This means that the front and
back faces are not parallel.

6. If both boats are to run parallel courses then they must both travel in the same direction.
Giang must adjust his boat’s heading from a true bearing of 193° to one of 201°, an increase
of 8°. Since bearing degrees increase in a clockwise direction, the adjustment must be 8°





clockwise. The clockwise direction is to starboard (right) for the boat, so Giang must adjust
his boat’s heading 8° to starboard.

7. Line segments 1 and 3 are parallel. Using 2 as the transversal, there are two equal alternate
interior angles that both measure 85°.

Line segments 2 and 5 are parallel. Using 3 as the transversal, they have two supplementary
interior angles on the same side of the transversal (95° + 85° = 180°).

6

Line segments 4 and 6 are also parallel. Using 3 as the transversal they have two
corresponding angles that both measure 115°.

L

Extend Your Thinking

8. a) Answers may vary. Mirrors can be attached to plywood sheets that are joined so that
they are perpendicular. L-shaped metal braces could be attached to the backs.

b) If the angle measure is less than 90°, the reflected ray will intersect the incident ray.
Reflections could be distorted, or unseen by the viewer. The ray diagram would look
something like this.





/N

c) If the angle measure is greater than 90°, the reflected ray will diverge from the incident
ray. Reflections could be distorted, or be unseen by the viewer. The ray diagram would look
something like this.

2
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2. Find the values of x and y:
a) b)

38° Y

3. Find the values of w, x, y, and z:

a) b)

Exercises 7 - 6

1. Find the value of x:
a) b)

78°

569

c)

23°

. Side BC of AABC is extended to D.

- Find the values of x and y: Therefore, /. ACD = 2/ A

d

\ -

- State all the facts you can about each figure:

A5

It BC = AC, prove that
LACD = 2/ A, /A

LA+ /B

ngle theorem
a) b) o)
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d) e) f)

2. Find the values of x and y:
a) b)

L

38° ¥

3. Find the values of w, x, y, and z:
b)

30° 1150 ’

] X
/ T

'. State all the facts you can about each figure:
a)

b) c)
> 60° 30°

\2
)
*
Side BC of AABC is extended to D. If BC = AC, prove that
LACD = 2/ A. lA=/B Isosceles Triangle theorem
{00 LA+ / B=/ACD  Exterior Angle theorem
‘ u - Find the values of x and y: TeEe L ACR = 5L A

a) _uv ov
Exercises 7 - 6

A 1. Find the value of x:
a) b)
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‘ 940
h'é_ o r : X
2. Find the <m_cmm of x and v e P
b) 6 T
a) ‘
VWA i)
38° ¥ 1209,
& _Lﬂ Xz 1o
3. _n_:a the values of w, x, <%m: Z5 Y= ©O*°

30°
K= G X=)
%=77° Y, sew Wo ,
o 15Ra® m&:m all the Bnﬁm you can about each figure: f
u =103 )
. y=35°a b)
2103

g)

# \\7 7
> 60° 30°

. Side BC of AABC is extended to D. If BC = AC, prove that

LRAED = 2/ A. {A=/B - .Isosceles Triangle theorem
LA+ /B=/ACD. Exterior Angle theorem [
- Find the values of x and y: bgalog e . 7
55° a) . b) c)
. = (o
Exercises 7 - 6

A 1. Find the value of x:

a)
@ A= j50° 68°
C-30° 78°
J-is0° ) X "
o ez 150° x=:30° 33 i
\ b: GO’ Z: 30° X=T77
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