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7.4 - Parallel Lines and Transversals

MATH ON THE JOB

Hal iz a carpenter from Bathurst, NB. After graduating from high
school he enrolled in the carpentry program at BayTech Institute of
Trades and Technology, in Moncton, Shortly after graduating, he began
waorking for his uncle’s construction company, building and renovating
houses primarily in nerthern New Brunswick.

Hal often works on wood-framed houses and buildings. The frames
are made of studs (parallel, vertical pisces), and wall plates (pisces
that are attached along the top and bottom of the studs). Frames are
usually constructed on the ground or floor and then erected. The wall
plates hold the studs in position.

Part of Hal's job is to make sure that the studs are exactly
perpendicular to the bottom wall plate and parallel to each other. To do
this, he uses a measuring device such as a carpenters’ square, which is
used to measure and mark off 30° angles.

Hal is constructing a partial wall for the side of a staircase. The top
of the wall follows the slope of the staircase. A partial diagram of the
framing for the staircase is shown here.

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

« Tomake the studs parallel, 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 wall plate, 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 to 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
malke a 587 angle with the top wall plate.

=

Carpenters use a vanety of tools to do different jobs.

stud —

wall plate

\




Day 34_35- Section 7.3.notebook October 23, 2019

‘Notes - Geometry Theorems.doc
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*** Now that the notes are taken care of...

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

Triangle Angle Sum Theorem: Example:

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

42 46°

(o)
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Isosceles Triangle Theorem: EXAMPLES

In an isosceles triangle, the base angles are equal.
-
’f

-
The two angles that are opposite to the equal sides.
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« Complementary Angles:
Two or more angles that have a sum of 9(0°.

Examples:

(1) What is the complement of a 50 angle?

(2) Determine the measure of the missing angle.

e
-

xO
93°

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

Examples:
\41 o

L 4

o
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EXERCISE: Use geometry theroems to determine the measure of missing

alt}gles...

3)
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Opposite Angle Theorem... vertically

When 2 straight lines cross, 2 pairs of opposite angles are formed. Opposite angles are
equal in size

R - opposite angles are equal
aT~a

g™ e
o —

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

Example:
OAT

/3\,°
a/ b

¢/ 121°
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Parallel Line Theorems

Atransversal is a third line that /-)\ 2/
crosses two or more lines, as shown ; ~ 3/4
in the illustration to the right. parallel lines

N eban
T 8 N
a transversal

Corresponding Angles:

CA 7

Pairs of angles on the same side parallellines

of a transversal and the same side
of the parallel lines

a transversal

CORRESPONDING ANGLES ARE EQUAL

10
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Alternate Interior Angles:

A LA

Pairs of angles on the opposite
sides of a transversal and between
the parallel lines

parallel lines

a transversal

ALTERNATE INTERIOR ANGLES ARE EQUAL

11
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Co-Interigr Angles (Same-side Interior):

clh e

Pairs of angles on the same Z 4
side of a transversal and between paraliel lines ’ o
| ] O
the parallel lines 34 \ (% )
=@ L7 45y
a transversal &S

CO-INTERIOR ANGLES ARE SUPPLEMENTARY

/50°

12
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EXERCISE: Practice...

B)
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Find x® and »*.

72°

October 23, 2019
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. QUIZ TIME... Use a ruler and compass! .
When finished... HW: Complete the following...

Worksheet - Angle Properties.pdf
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Solutions from the HOMEWORK...Questions???

- Worksheet Solutions - Angle Properties.pdf

b W]

17
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PRACTICE TIME...

Worksheet - Parallel Lines and Transversals.pdf

L}

October 23, 2019
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IN-CLASS ASSIGNMENT TIME!!!

~ In-Class Assignment - Parallel Lines and Transversals.pdf

":

19
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Parallel Lines???

o

'hat you should have found by measuring the angles above is that whf_m
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

ﬂjlementar}t (If they are not, then the lines are not parallel.) /

October 23, 2019

20
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HOMEWORK...

0.314:#1 -7

~ 7.4 - Build Your Skills Detailed Solutions.pdf

Y

October 23, 2019
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Geometry Theorems...

· ANGLE THEOREMS:

[image: image5.png]





  (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 

[image: image1.wmf]°
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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 

[image: image3.wmf]°


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.

[image: image10.png]



  (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  
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(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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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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. 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






SMART Notebook


® SHEST # &
IN YOUR ANSWER ON TRE ANSWER SHEST

(Z N
.
HX351
§ X437

CALCULATE THE SI[IZ OF The INGICATED ANGL

. _ f—— ‘
q@ SPEST # 5 CALCULATE THE SI1IT F THE INDICATED ancLzs, FILE _
IN YOUR ANSWES ON THE ANSWER SHEST  Parallcl Lines |

_ 3. Fiwe

2
Z \w
D
~
; \m.xte
. x50
@
J . c

=






SMART Notebook


SHEES

# 35

CALZULATE

# § CALCULATE THE SIZE G
NSWER ON THE ANSWER SH

NDITATED ANGLE

mn

n

Ly’

,WWWWVAMMMWWM.

i) o= 507
b= 6o’
c =79

2) x=as"

WVQ/H M\O,,
s 1%’

lv ,.Yn..u\,h

b 512
) Nnvl.»
6) x=79 ,
1) %=3°

wv G= bd’
b- 43°

ca?s’
1) 6= 130

W H-0~U.
C=po

_u Jnnw,\\

1 ¥=iv

| LVun_m.

S) w=’
) W=13
qv " 2|

5 .ﬂ.nm,m
s =109
uu4w

w) Y 217
Q= ._rﬁv.

by = 1D

1) x> 133
9= Yy

27\

\«) o= II¥

1) &= ¢
beTo
c* G(
A= 5%
el

) X =65 |
3245
VE s

) o7 12"
b= o'
c= lgo
oﬁh Lo’

.






SMART Notebook


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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