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New Unit: Geometric Definitions and Constructions

Unit I Lesson 1: Geometric Definitions

Name the point.
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planar points.
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1f ABlsanangle blsector,
name two cohgruentangles,

If EFts a segment bisector,
NAME TWo CONGIUent segments.

E

15. fAB 1 MN, name 2 right angles.

M

16.

If MN is the perpendicular bisector of AB
name 2 congruent segments.

b




Date ' Geometry
Unit 1 lesson 1 HW: Geometric Definitions

1. What is the best description for the distance from Point A to Point B? 4 %B

A) AB B) 4B

2. Astudent is told that 4B and CD have equal lengths. The student writes down AB=CD. What is
wrong with this mathematical statement?

3. Provide all correct names for the angle.

4. True or False
a. Fiscoplanar with Land I.
b. Gis coplanar with F and A.
¢. Fand G are coplanar.

5. True or False
a. C,PandR are collinear
b. A, R, and B are collinear.

6. BD isthe angle bisector of < ABC. If m< ABC = 100°, what is m< ABD? D

7. 1f AB is the perpendicular bisector of CD, state: A
a. Two congruent segments.
b. One right angle.




8. Convert the mathematical symbols to words.

a) E b} ;ﬁ
c) AB d} ZE
¢) ZABC f) mLABC

9. What is the difference between C—.D and CD?

10. When do we use = and when do we use=?

11. What does it mean to bisect something?




Unit 1 Lesson 2: Geometric Constructions 1

™~

@e will learn how to
e Copy a Segment
e Copy a Triangle

\* Bisect a Segmeft/

fron

Constructing a segment congruent
to another segment

(COPYING A SEGMENT)

COPYING A SEGMENT
1. Given AR,CD, & EF . Use the copy segment : B
construction to create the new lengths listed

by Oy
>y

3AB

CD +EF

2CD + 1AB

EF-CD

http://www.mathopenref.com/constcopysegment.htm

T




Constructing a triangle congruent to

to another triangle
(COPYING A TRIANGLE)

http:/imvww. mathopenref.com/constcopytriangle.html

Example 2 :

B

=

[

Example 3:

sides congruant to] AB. [Leave all construction marks]

Create a copy of the triangle below. Label it A'B'C'.

Using a compass aad straightedge, and AB below, construct an equilateral triangle with all




Example 4:

Construct a triangle with sides of lengths 4, b, and ¢, as shown below, Be sure
the longest side of your triangle liss on PO and that point P is one of the
triangle's vertices. [Show alf arcs necessary for a valid construction.]

a

b

&

Constructing a midpoint of a segment/bisecting a
segment (will also be perpendicular!)

a perpendicular bisector of
segment AB

B
Fig. L |ﬁ

http://iwww.mathopenref.com/constbisectline.htmi




Exa mpl g5 Using only a conipass and a straightedge, construct the perpendicular bisector of 4B and
label it ¢. [Leave all construction marks ]

A B
Exam p|e 6 Using a compass and straightedge, construct the perpendicuiar bisector o&‘zﬁ. {Leave all
construction marks. |
B
A

Example 7:

On the diagram of A4BC showm below, use a compass and straightedge to construct the
perpendicular bisector of AC. [Leave all construction marks.}

—~

1O




Example 8:

On the accompanying diagram of AA4BC, use a compass and a straightedge to

construct a meadian from A4 to BC.

/N

Example 9:

Construct the new length listed:

E

174 EF

xr

1.25EF

1.75EF

I\




Unit 1 Lesson 2 HOMEWORK NAME: 1
1. Which geometric instrument would | use to measure the length of a segment, the compass or the
straightedge? Explain your answer.

2. What is the difference between drawing and constructing something? So for example, what is the
difference between drawing a perpendicular line and constructing a perpendicular line?

3. A student has done the following construction. What was this student attempting to construct? Is there
more than one thing that the student could be constructing? Explain.

B

4. After learning the midpoint construction, Sally realizes that she could determine one-fourth the length of
a segment. How could she do this? Explain & Diagram.

5. When given AB & @, a student uses her compass to measure them and then construct a new length

EF. What is the exact length of EF?

&
Py E
B

= ———

6. A teacher instructs the class to construct the midpoint of a segment. Jeff pulls out his ruler and measures
the segment to the nearest millimeter and then divides the length by two to find the exact middle of the

segment. Has he done this correctly?

7. A rhombus is a quadrilateral with 4 congruent sides. Hidden in this construction is a rhombus, can you
find it and then explain why it MUST be a rhombus.

[



PRACTICE - CONSTRUCTION

8. Given MN , construct 2.5 MN M

9, Given @, construct 1.75 GH G H

10. Given AABC, construct a copy of it, AA'B'C’.

11. Given VB - perform the midpoint construction. What other construction did you just perform?

(3



Unit 1 Lesson 3; Constructions 2

We will learn how to:

e Construct a line  to a line from a
given point on that line.

e Construct a line  to a line from a
given point NOT on that line.

e Construct an angle bisector

e Construct a congruent angle
(Copy an angle)

e Construct parallel lines

Construct a line — to a line from
a given point on that line.

http://www.mathopenref.com/constperplinepoint.html

1 e 8 5 prpe ST 550 a4 Examp|e 1 .

Using a compass and straightedge, construct a line perpendicular to AR through point P,
[Leave all construction marks.]

S

: B
w-rg i
— ?

A

14




Construct a line — to a line from
a given point NOT on that line.

http:/imww.mathopenref.com/constperpextpoint. html

Lad LT s
2 /
el
.\<

. Using 2 compass and straightedge, construct a line that passes through point P and is
Exa m ple 2 . perpendicular to line m. [Leave all construction marks. ]

B

Example 3:
Construct Altitude AD to side E
A _
/\\
B N

| 5




Construct an angle bisector

Dene. The tne just dravin Disects the angle POR

http://mww.mathopenref.com/constbisectangle.htm]

Example 4.

On the diagram below, use a compass and straightedge to construct the bisector of < 45C.
[Leave all construction marks.}

8 15

Example 5:

Using a compass and straightedge, construct an equifateral triangle with AB as a side.
Using this triangle, construct 2 30° angle with its vertex at 4. [Leave all construction
moarks. ]

[ (n




onstruct a congruent angle

Copy an angle)

The angie RPQ has tha sams mea

Example 6:

Construct
<BAC == <B'A'C'

http./!www.mathopenref.com/constcopyangle.htmi /

c

[Construct parallel lines ] T

http:/imww.mathopenref.com/constparaliel. html “‘\

Example 7:

Construct a line parallel to AB

|7




Example 8:

In the accompanying diagyam of n construction, what does £C represent?

P
1} an ahtimade dravwm 10 45
2} aemedion dravn 10 45
3) the biseclor of £APS
4) the perpendiculer bisector of 42
A 3 c
" s o w4

Example 9:

Which diagram shows the constnuction of a 43° angle?
B %

| &




Unit 1 Lesson 3 HOMEWORK NAME: 1
Constructing the Perpendicular Bisector (a L line through the midpoint of a segment).

1. Given AB . Use the midpoint construction to construct the perpendicular bisector.

Construct the perpendicular line THROUGH A POINT ON THE LINE.
2. Work backwards from the midpoint construction.

Construct the perpendicular line THROUGH A POINT not on THE LINE.
3. Work backwards through the midpoint construction.

Xe



Construct the angle bisector.
4. Given LA, construct the angle bisector, ray 4D.

5. Why does this work? What shape is formed in this construction... again... Construct the angle bisector for
the below angle but label everything to display where the Rhombus is found in the construction.

20



6. Given ZABC. Make a copy of ZABC, Z4'B'C",

A
%C
B B

7. Given ZDEF . Make acopy of ZDEF, Z/D'E'F".

D
\/p
E

8. Construct a line parallel to Ethrough point C?

!

/

9. Create a parallel line to ﬁthrough point F,

C

v

—X

21



Unit 1 Lesson 4:
Geometric Constructions 3
Constructing Polygons

We will learn how to:

Construct a square & rectangle

Construct an inscribed equilateral triangle in a circle
o Construct an inscribed square in a circle

e Construct an inscribed regular hexagon in a circle

o Construct an inscribed regular octagon in a circle

Example 1:
Construct a rectangle with the given lengths:

77




Example 2:
Construct a square with the given length:

hitp://mathopenref.com/constsquare.htm)

Constructing an Equilateral Triangle Inscribed in a Circle

2 A




Constructing a Regular Hexagon Inscribed in a Circle

Diona. THe r2sull 13 & hexagon inscnbeg in {ne girgle

http://mathopenref.com/constinhexagon,html

Constructing a Square Inscribed in a Circle

Done. The resultis a squars ABCD inscribed mthe given chcl2

http:/iwww.mathopenref.com/constinsquare.html

~u




Constructing a Regular Octagon Inscribed in a Circle

7=




Unit 1 Lesson 4 HOMEWORK

1. Given sides of a rectangle. Construct the rectangle.

NAME:

2. Given the side of a square. Construct the square.

3. Usea compass and siraightedge to construct an
inscribed square in circle 7 shown below. [Leave
all construction marks.]

4. Construct an equilateral triangle inscribed in circle
T'shown below. [Leave all construction marks.}

2.



Name:

Geometry CC Unit 1-1 Geometric Definitions and Constructions REVIEW

1) Tell whether a point, a line, or a plane is
illustrated by the tip of a pen.

2} Tell whether a point, a line, or a plane is
itlustrated by the edge of a textbook.

3) PQ has only one endpoint. TRUE FALSE
A) True B) False

4) A line segment has exactly one midpoint.
TRUE FALSE
A) False B) True

Question 5 refers to the following:

In the diagram below, points P, N, and Q are
collinear. Indicate whether the given statement is

True or False.
Plane B

Plang A

5) Points P, K, N, and Q are coplanar. TRUE
FALSE
A) True B) False

Question 6 refers to the following:

Use the figure below to name a segment, ray, or
point that best completes the given statement.
MENATWORK

Question 7 refers to the following:

In the diagram below, XG« and EN+ intersect at
A, AM— 1XGe, and

m£GAN = 20°.
M
E
:\ G
X A—20°

7) Name two right angles,

Question 8 refers to the following:

Given the line segments illustrated below.,
X y z

8) Construct a line segment whose length isy +z.

Question 9 refers to the following:

9) Points P, @, and R are collinear. TRUE
FALSE
A) True B) False

]
- T

| S N E N A N NN
5 4 -3-2-1 01 2 3 465

6) o TR i
the ray opposite TK is

21



10. Which illustration shows the correct construction of an angle bisector?

) / ©
,-'-'”"""M%': g -
! »>

B) /Y D)
—
/»—/—'{:ﬂ P >
11. Which diagram shows the construction of a 45° angle?
A) AN C)
\
I f
U
B) D)

> «—
12. The diagram below iilustrates the construction of P§ parallel to RQ through point P.
Which statement justifies this construction? 7<
. P/, . L
A) mLl=m/2 * / 7 3 ?
1=m/3 “ 3 /2, . >
B) m/ e 5
C) PR=RQ
D) PS=RQ

13. Line segment AB is shown in the diagram.
Which two sets of construction marks, labeled |, 11, i, and IV, are part of the construction of the perpendicular bisector

of line segment AB? >< [
A) landll
B} landlll

D) lland IV ><
A B
><H|

14. Astudentis told that AB and CD have equal lengths. The student writes down AB=CD. Whatis wrong with
this mathematical statement?



15. One step in a construction uses the endpoints of A3 to create arcs with the same radii. The arcs intersect above and

below the segment. What is the relationship of A5 and the line connecting the points of intersection of these arcs?

A} collinear

B) congruent

C) parallel

D) Perpendicular

16. The diagram below shows the construction of the perpendicular bisector ofﬁ.
Which statement is not true?

A} AC=CB

B) _1
CB= 2.43

C) AC=2A4B

D) AC+ CB=AB

17. What is the best description for the distance from Point A to Point B?

o
o
™
™

A) CD + 2EF B) CD - EF

C) 2¢D - EF D) 2CD + EF 4 | (
18. Given the diagram, determine the description which is false. B

A) The circle circumscribes the hexagon.

B) The hexagon circumscribes the triangle.

C) The hexagon is inscribed in the circle.

D) The triangle is inscribed in the circle.

19. Jeffis constructing the angle bisector of ZDBE. What is the next step? Be very specific as to what he should do next.

<\

B E
20, Lindsay notices that while doing a construction a ‘hidden’ shape appeared —a rhombus. X
Where is the rhombus hidden in this shape?
Draw in the segments that form the rhombus and explain why must it be a rhombus? ’A\f

X

29



21. Using a compass and straightedge, construct the bisector of the angle shown below. [Leave all construction marks.)

/

<

™~

N

~.

22. Using a compass and straightedge, construct the perpendicular bisector ofzﬁ. [Leave all construction marks.]

B

A

23. Using a compass and straightedge, and A5 below, construct an equilateral triangle with all sides congruent to E
[Leave all construction marks.]

24, Using a compass and straightedge, and A3 below, construct 2.25 AB [Leave all construction marks.]

A B

25. On the ray drawn below, using a compass and straightedge, construct an equilateral triangle with a vertex at R. The
length of a side of the triangle must be equal to a length of the diagonal of rectangle ABCD.

20



26. On the diagram below, use a compass and straightedge to construct an angle which is half ofZABC, [Leave all

construction marks.]

N

[

27. Use a compass and straightedge to construct an inscribed square in circle T shown below. [Leave all construction

marks.) :

28. Using a compass and straightedge, construct an altitude of triangle ABC below. [Leave all construction marks.]

A\
8 c

29, Construct an equilateral triangle inscribed in circle T shown below. [Leave all construction marks.]

30. Construct an angle congruent to <M. 31. Construct a line through P
perpendicular to line /

Y4

¥

P#

A

32. Construct a lint through A
that is parallel to BC

/c

h X



