* ™ Parallel Lines the Transversals that Cross them!
TI —nsp,' e Grade level: 6-8

Subject: Middle Grades Math
Time required: 60 minutes

Parallel Lines the Transversals that Cross them!
by — Jessica Kachur

Activity overview

In this activity, students will explore the relationships between angles formed by parallel lines crossed by
transversals. While there are other activities that may address similar topics, the questions presented to
students in this activity bring a fresh perspective to student discovery.

Concepts
Geometric relationships, algebraic relationships

Teacher preparation

No specific prep is required; however, | recommend that the teacher complete this activity before giving it
to students and think about questions that their students will have specifically.

Classroom management tips

| recommend that students be placed in groups of two to four so that they can compare and contrast their
data and graphs in order to draw conclusions.

TI-Nspire Applications
Graphs and Geometry, and Calculator. This activity can be done on the TI-Nspire or TI-Nspire CAS
technology.
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TI-72Spire

Parallel Lines the Transversals that Cross them!
Grade level: 6-8

Subject: Middle Grades Math

Time required: 60 minutes

Step-by-step directions
1. Pressthe (@) Key.

2. Select {s»: New Document.

3. Select &>: Add Graphs and Geometry.

4. Press the Menu key, and select (2): View.

5. Select >: Plane Geometry View this will

get rid of the x and y axises.
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by Docu... Bisystem Info

1:Calculator 2:iGraphs & ...  3:ilistz & Sp...
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Create a new document. “ou will be asked to
save and close the currently open document.
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Parallel Lines the Transversals that Cross

them!

Grade level: 6-8
Subject: Middle Grades Math
Time required: 60 minutes

6. From the Home screen, choose {&):
System Info. ===
v i =
7. Choose (): Document Settings. 1:Calculator  2:Graphs & ... Zilists & Sp...
8. Set the Display digits to Float 4.Tab to the - EE
Angle section. 4:Motes S:Data & Sta... G:Mew Doc...
9. Set Angle to Degree. @ ‘ﬁ ®
. . L Iy Docu... B:System Info 9:Hints
10. Tab down until the OK icon is highlighted
and press enter. “Wiews or change settings such as number of 2
display digits. “iew handheld information !
1 - cIm

] E

1:Calculator 2iGraphs & ... 3:iliztz & Sp...

B

4:Motes

@ 2i5ystem Seigs...
Zitdy Docu... [2:Handheld Status

: d:About =
WiEw Of Chang e semngs susT a0 THHer o !

dizplay digits. “iew handheld information

Float 1

Exponential Format: | Float 2

- Float 2
Real or Complex:

a
Roal U AR A nEI H
Auto or Approx.: | F10atS H
[

Float &

Float 7
Apply to Systen Float 8

Display Digits: | Float4 <| & |-
Float
Angle: |
[v]

AFZ
Cocument Settings... i

. Cin

Display Digits: | Float 4 ==

Anglel| Degree <=

. Radian
Exponential Format: mg‘
Real or Comalex: | Gradian -

|

< |
I

AUtn or Approx.: | Auto v|

Apply to System l l ] ] [ Cancel l

Feal or Complex: m

Auto or Approx.:

Auto v|

“ector Format! | Rectangular <

]
Exponential Format: i

Basel | Decimal <= A

i

Apply to System l Ol I Cancel

. CITL

11. Press the (@ key and select {s): Points &
Lines.
12. Select {5): Segment. You will see in the

Page 3
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Parallel Lines the Transversals that Cross them!

Grade level: 6-8
Subject: Middle Grades Math
Time required: 60 minutes

upper left hand corner that you have the 2 1: Tools NeaD AUTO REAL s i
segment tool seleckt]edl. - . T 20 Wiew , —
13. Move to a spot in the lower left part of the .
screen. Press enter to set one end of your % i ﬁriﬁgggype : L cm
segment. Move to the right, and press M. S: Trace .
enter to set the other end of the segment at ||~ ==
the desired length. NG Points & Lines »
: & 7 Measurement »
14. Press (@), select {s): Construction and
slect 2: Parallel to start the construction of 8: Shapes b
the parallel line to your first line. 9: Construction  »
== Az Transformation
A 1 Tools ’ awE
T '|RAD AUTO REAL %i
Ao 3 Graph Type 1cm
T 42 Window * (1.1 raD AUTO REAL [
M, 5: Trace v - —
« &1 Points & Lines | = 1: Point 1ecm
& 71 Weasurement |-—2: Point On
g £: Shapes e 21 Intersection Point(s)
9: Construction  |—4: Line
-+ A Transformation N
— G Ray
w5, 71 Tangent ’;9
-~ 8. Wector Cmesomscmscomoasoanaseno:
|
A 1:Tools ’ e
% 2- View , READ AUTO REAL '_|i
s 3 Graph Type  » 1ecm
T 4: Window » & 1 Tools MraD auTo REAL "l
A, 5 Trace 5 I 20 View s —
« 5: Points & Lines » A 3: Graph Type  » 1cm
& 7: Measurement » T 4: Window g
8: Shapes X Al 5: Trace >
gz 9: Construction  » « 52 Paoints & Lines »
.* A:Transformation ——————® & 7 Measureme( ) 1: Perpendicular
(-)8: Shapes  |= : :
L 9: Construction - 3: Perpendicular Bisector
.-* A Transformat|<= 4: Angle Bisector
-+ 51 Midpoint
\of 61 Locus

QUESTION 1: Why does the calculator command
called “Construct” in order for you to get a parallel
line? Is it possible to draw two lines that will be
parallel without using this command?

15. Move your icon on your screen and press

enter to select the line segment that is
already drawn on the screen. Move the
cursor upwards on the screen and press
enter to set your parallel line.

‘o 7: Compass
23 Measurement transfer
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Parallel Lines the Transversals that Cross them!
Grade level: 6-8

Subject: Middle Grades Math
Time required: 60 minutes

16.

Press Menu, select {s): Points & Lines and
the {s>: Segment. When you do this you
will be back at the screen and able to draw
a segment. Move below your two lines and
draw a line that will cross both of the
parallel lines.

1.1 RAD AUTO REAL [
[ —
ﬂ 1lcm
& 1: Tools MraD auTo REAL "l
T 20 Wiew b —
3 Graph Type  » 1ecm
T Windowy ’

M, 5: Trace 3

« & Points & Lines| = 1: Point
@ 7 Measurement |- 2: FPoint On

8: Shapes —x 3 Intersection Point(s)

9: Construction  |—4: Line

= A Transformation — SEEst=s ikl
— G: Ray
w3 7 Tangent
— 2: Wector
|

QUESTION 2: Could you draw a transversal that
goes through the point that was used to construct
the parallel line?

17.

18.

Press (@), then {): Tools and &):
Hide/Show.

Move to each of the points on your screen
and when the point is highlighted, press
enter and hide the points. (You are hiding
these points and creating new points in
order to decrease confusion in later steps.)

1.1 RAD &UTO REAL "l
—_— —
ﬂ 1cm

[ ] ﬁ L ]
& 1:Tools MraD auTo REAL "l
I 2 Wiew ’ m—
H 3 Graph Type  » 1 cm
T 4: Window 3
M, 5: Trace 3
N C: Points & Lines »
#& 7 Measurement » N
8: Shapes M
9: Construction  »
= A Transformation s *

1.1 RAD AUTO REAL "l

ﬂ —
1lcm
.’
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Grade level: 6-8
Subject: Middle Grades Math
Time required: 60 minutes

19. Now Press (@) and {s): Points and Lines,
and then ): Intersection Points.

: Paointer
21 HidelShow

A= Windew|td 42 Delete all

o: Trace : Text
. &: Points &4k 6: Coordinates and Equations

& 7 Measurdak 7: Calculate
o chaeae |22 81 Redefing

&l k1

B2 view |©F

A 3: Graph T]ESk 3t Attributes
& Q

AL

: Tools
s Wiew

: Graph Type
LW ind o
: Trace

: Foints & Lines
: Measurement

RAD AUTO FEEAL

CAFE i

/

—

1lcm

: Shapes
: Construction
A Transformation

WO O~ | = Lo [

v v wv |wvw w |v wv wv |v i

8: Shapes LB :
9: ConstrylUB 9: Data Collection

- A: Transformation ¥

[1.]

RAD AUTO REAL

CAFE i

CAFE i

FAD AUTO REAL

1lcm

=

1cm

20. Move your cursor over one of the parallel
lines to highlight that line. Press enter.
Then move over the transversal and press
enter to set the intersecting point of those
lines. Repeat this process to mark the
intersection of the other parallel line and
the transversal.

21. Press (@), then {s): Points & Lines and
then &): Points On. Place a point at the
ends of each of the parallel lines and the
ends of the transversal.

A Window

V-RE
e
21 Graph Type
% ph Typ
M, 5: Trace

W Points & Lines
# 7 Measurement

FAD AUTO REAL

CAFE i

1lcm

(18: Shapes
9: Construction
- A Transformation

v v w vy R Y ¥ W | v v
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TI —nsp,' e Grade level: 6-8
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Time required: 60 minutes

& 1: Tools MraD AuTo REAL “"
I 20 Wiew » —
- A 3: Graph Type  » 1cm
1.1 RAD ALITO REAL il T 4 Window ’
— 0,5 Trace b
m 1cm II(:IL . = : . ’f
« &2 Points & Lines | = 1: Point
& 7: Measurement | —2: Point On
g 8: Shapes 2: Intersection Point{s)
9: Construction  |—4: Line
--* Az Transformation — 3: Segment
— G: Ray
w3, 72 Tangent
~v 3: Vector
|
[1.1] RaD aUTO REAL "
A 1: Tools RaD AUTO REAL "l = 1cm
I 21 Wiew —
2 3: Graph Type 1ecm
T 2z Window
M, 5: Trace k

Bl Points & Lines
& 7 Measurement
8: Shapes
9: Construction
< A Transformation

/ /

A 1: Tools r e
L '[RAD AUTO REAL ﬁi
s 3: Graph Type  » 1cm
T 4 Windowy v
A, 5: Trace v /
« B: Points & Lines | « 1: Paint
& 71 Measurement
8: Shapes 2 3t Intersection Point(s)
22. Press (@), (1): Tools and then {): Text. 9: Construction |- 4: Line
" Al Transformation — 5: Segment
23. Move the Cursor over each point, press — 62 Ray
either to open a text box and label each w7 Tangent
point (I labeled min alphabetically from top - & Wector

to bottom).
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Parallel Lines the Transversals that Cross them!
Grade level: 6-8

Subject: Middle Grades Math

Time required: 60 minutes

ﬁ 1: T|::||:::||.E: AraD AUTO BEAL CHES i m RAD AUTO REAL CAFS i
T 2 Wiew » m— ﬂ —
A= 3: Graph Type  » 1cm 1cm
T 42 Window v
M, 5: Trace v
= 5 Points & Lines »
& 7 Measurement » . . .
8: Shapes b
Q: Construction
-t A Transformation » - / .
L3
m RAD AUTO REAL “ il B2 1:Tools [k T: Pointer
m m— E 20 Wiew @2 Hide/Show
1 e & 3: Graph T|ER 3: Attributes

1R 4: Window| & 4: Delete all
A, 5: Trace (ol BRI

. 6: Points & 6: Coordinates and Equations
& 71 Measurdah 71 Calculate

8: Shapes '+ 1 8: Redefine .
9: ConstrultB 2: Data Collection
- A Transformation »

QUESTION 3: What is another way that you could

label the points?

CAFE i

1cm

RAD ALTO REAL

24. Press (@), the z): Measurement, and then
¢a»: Angle. Select each angle by selecting
the three points that form the angle with the
vertex of the angle being selected second.
Immediately upon creating the
measurement the measurement will be
grey. At this point you can move it to
where you want it on the screen. |
recommend putting it close to the “mouth”
of the angle.
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Parallel Lines the Transversals that Cross them!
Grade level: 6-8

Subject: Middle Grades Math

Time required: 60 minutes

& 1: Tools MraD aUTO REAL "l 1.1 RaD aUTO REAL "W
L 20V iew 3 m— - —
A= 3: Graph Type  » 1cm 1cm
T 42 Window v
M, 5: Trace v
- 6: Points & Lines » A A
P47 Measurement » . - .
8: Shapes b I n g 1/~ n
9: Construction — »
- Ar Transformation » * .
= E & E F &
i ol
1.1 DEG AUTO REAL "l & 1: Tools MraD auTo REAL 7l
I3 — T 20 Wiew b —
- 1cm A5 3: Graph Type  » 1em
T 4 Window v
/ M, 5: Trace r
/7/*‘”1 - 61 Points & Lines »
o . & 7: Measurement »
% o 0 8: Shapes ¥
9: Construction  »
* * - ArTransformation »
E / F & T /
i ol
QUESTION 4: When you are marking your angles [1.1] DEG AUTO REAL “F il
for measurement, an arc appears at the center of r —
the angle. What is the arcs purpose? What would z 1 cm
be the result if you did not put the vertex point as
the second point marked for the angle? /
25. Once all of the angles are measured (there !
should be eight measurements), highlight oty 120"

each measurement by placing your cursor
over the measurement and pressing enter
once. The Measurement should be grey.
Press &, the (): Store Var, then type in
the name of the angle on the screen using
the alpha keys.

26. Repeat this step for each of the other 7

angle measurements.

27. Again, move the measurements so that it is

clear as to which angles they refer.
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Parallel Lines the Transversals that Cross them!
Grade level: 6-8

Subject: Middle Grades Math

Time required: 60 minutes

1.1 DEG AUTO REAL "l 1.1 DEG aUTO REAL "7l
1lcm 1cm
A (3 21
R, S 66,950 113.1° 65,950
g 66955 113.1° py B 66955 113.1°% py
Lo 11330 66.95° . 11330 66.95°
£ 6. 950 113,22 & 66. 95-:- 113,42
H ol
1.1 DEG AUTO REAL "l .
— 1.1 DEG AUTO REAL i
1lcm —
1cm
A
_ BAGS113.1%6.95° /-’—‘1
7 66.95%  113.1° . PSR 66.95°
. 113,90 66959 B “t
E 66, 950 11348
H
QUESTION 5: At this point, what relationship, if
any, do you see between the angles that have [1.1] DEC AUTO REAL “rs il
been drawn? Check your answer with the student —
sitting next to you. lem

28. Press (@), {s»: Page Layout, then ):

Select Layout, and then (2): Layout 2. This
will cause your screen to split into two parts
with your graph and geometry page on the
left.

29. Move your cursor to a clean spot on the
screen. Hold down the “Hand clicker” in
the center of the Navpad and grab a hold
of the entire page. Move the page so that
you can see all of your measurements as
good as possible.

1
BAC=113.1°ACD=66.9,_5°_

.B BCF=66.957 BCF=113. 12
EFC 113,17/ CFG= 66 Q52

EFF-56. 97HFG 113.1°
= 't

QUESTION 6: Move point A left and right. What
effect does this have on the angle measures?
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Grade level: 6-8
Subject: Middle Grades Math
Time required: 60 minutes

1: File MeG auTo REAL Tl 1: File Meg auto REAL Tl
2: Edit " — 2: Edit ’ m—
3: Back (Ctrl+ e lcm 3: Back (e lem
4: Fonaard (Ctrl+—) d: Fonaard (Ctrl+—)
= Page Sorter {Ctrl+T3 5: Page Sorter (Cirl+T)
&: Page Layout M| 1: Custom Split &: Page Lavout A
FiSelect App (TR pREESTE L =i Jiselect App  (Cir+OL 1Y ACD=66.95"
8: Delete Page 3: Swap Applications 8: Delete Page 158 DCF=113.1°Y
9: Login — fCFG=6=6i.?5° 9: Login — CFG:E\:@E%D
EFH=65.97!:|FG=113.1’° EFH=66.97!:|FG=113.1T°
i ol
1.1 DEG AUTO REAL "l 1: File Meg auto REAL Tl
— 2: Edit ’ —
1lecm 2: Back (Ctrl+e) 1cm
d: Forward (Ctrl+—)
5: Page Sorter (Cirl+T)
&: Page Lavout H(T: Custom Split
_ BAC=113 7iSeleq]1: Layout T |22 Select Layvout ¥
5 BCF=66.9 Fress Menu S: Delet( ] AR 3: Swap Applications
_ o 9: Login= 3+ Layout 3 —af oo
EFFC—113.1 4 E]4: Layout 4 CFG—rSfSi_%
EFH=66.95° O 5: Layout 5 [HFG=113.1°
Hl6&: Layout &
[H7: Layout 7
7 HH&: Layout s
1.1 DEG AUTO REAL "l
—_— Ir_l @
lem| !
T
BAC=113
30. Press («)(=) to move over to the right 'B BCF=66.9
pane of the window. EFC=113.1°
F_.i'
31. Press (@ and choose (i)»: Add Calculator. EFH=66'957
32. Now while reference your graph and f &
geometry page and add the angles by 0/99

typing in the names of the angles based on

the variable names you gave the angles

previously.
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Grade level: 6-8

Subject: Middle Grades Math

Time required: 60 minutes

1.1 DEG aUTO REAL Tl

—_—

lcm

(Y A
BAC=113.1% ACD=q

BCF=6¢. 957 BCF=1
EFC 113.1°/ CFG= 66

EFH=606., 97HFG 1139

r=
]
[

I3

I
1
1

i ™
0m9|
1.1 DEG aUTO REAL Tl
— |
1 cm | Pactacd 180,
bac+bef 180.
A
BAC=113.15/ ACD-{ 2% +% Zaoel
BCF=66.957 BCF=1] bac+efc 226.1
EFC 113,12/ CFi5= 66
=FFi-66.95°/HFG=1134 ~9< " 7% 180.
BAC+EFH
H =
5/99

QUESTION 7: At this point, what relationship, if
any, do you see between the angles that have
been drawn? Check your answer with the student
sitting next to you.

1.1 DEG aUTO REAL

T:Add Calculator
2:Add Graphs & Geometry
BCF
5 3:Add Lists & Spreadsheet
EFF§.=_1 d:Add MNotes
EFH=66]5:Add Data & Statistics

/

i

CAFE

1.1 DEG ALTO REAL

1ecm BAC+ACD

B
BAC=113.1°ACD=E

. BCF=46. 957 BCF=1
EFC 113.1°/ CFG= 66

=FH-66. 97HFG 1139
=

ol
0794

1.1 DEG AUTO REAL “* |l
— | Bagct+bef 130.

E
1lcm
bac+dcf 226.1
A bac+efc 226.1
BAC=113.1% ACD=q
|
G

BCF=66.957 DCF-1| 22°+9%
EFC-113.1°/ CFG=65,] bac+erh

L = ./
=FH-66. Q,E/HFG 113.1 bacifs 261

H

719

QUESTION 8: Move point a again. Tab back over
to the calculator side of the screen. Arrow up to
grab one of the calculations and press enter to
recalculate the sum. What do you notice?
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Time required: 60 minutes

Activity extensions

e Below is a PDF of a maze of lines that have some angles labeled with their measure and others that

students need to figure out the measure of the angles using the parallel lines and transversal
concepts. In addition, students should know about the relationships between vertical angles,
complementary and supplementary angles, and the three angles of a triangle.
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