
lTvestigotio.n 2.3.2

Use the information provided to write a good definition of each geometric figure below.

Once you are satisfied with the definitions you have written, discuss them with others

near you. See if your classmates can find countelexamples that will reveal problems with

your definitions. If they do, refine your definitions until you are satisfied with them.

Compare your refined definitions with those of others. Trl' 1o arlive at common

definitions that your class can agree on. Add these common definitions to the definition

list you have started in your notebook. Draw and labcl a picture to illustrate each

definition. you and your classmates are responsible for the dcfinitions in this course-

there is no glossary of terms in this text because defining terms )'ourself wil l deepen

your understanding and help you remember them better' Therefore, it is vcrlr important

that you keep an accuratc and updated notebook l isting of the class-accepted definit ions'

l.* Define right angle.

ongles

of an angle indicates that it mcasures 90'.

Right ongles
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Note: A small square in the corner

2.* Define acute angle.

Acute ongles
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3. Define obtuse angle.

Obtuse ongles

Noi right
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Not ocute ongles
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Not obtuse ongles
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Define midpoint of a segment.

Midpoints of segmenfs
Not midpoints of segments

@

K 1 N
Point C is a midpoint of segment AB.
Point j.is a midpoint of segment MN.
Point E is a midpoint of segment eD.

5. Define angle bisector.

Angle bisectors

c.-------i* G

Itay CD, ray OI-, and ray MNare angle
bisectors.

Exercise Set 2.3
%--r*

In Exercise s l-5' draw and carefully label the figures. l lse the approprlate marks to inclicate
*mfli:ii:'"::lrl 

'" indicate sesments and angres equal in -"ur.r... Use a prorra-or and a rurer
l .  Acute angle DOG with a measure of .{5 degrees
2. Right angle RTE

3. Obtuse angle B1G with angle bisector IF
4. Line segment O), with midpoint I
5. Show how three l ines tn a plane can inti

two points, or exactly three points. 
ersect tn no points' exactly one point, exactly

Points B and C are not midpoints of
segment AD.
Point P is not a midpoint of segment 0f.
Point I is not a midpoint of segment KM.

"q
Ray GE and ray Rp are not angle bisectors.

rl!'*
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Less.gn.2.4

There are tvvo kinds of people in this world: those who divide

everything into bvo groups, and those who don't.

- Kenneth Boulding

t l l m

Note: Lines are sometimes labeled and

named with lowercase letters. The

symbol l l  means "is 
Parallel to."

2. Define perpendicular lines.

Perpendiculor l ines

{ I m
I S T B C

Note: The symbol I means "is

perpendicular to."

Defining Line clnd Angle
Releitionships

Investigotion 2.4

Write a good definition for each geometric term or figure below' Once you ale satisfied

with your definitions, discuss them with others. Try to arrive at one common definition

your class can agree on for each term. Add these definitions to the definition list in your

notebook. Draw and label a picture to illustrate each definition.

l. Define parallel l ines.

Porollel l ines

Line r is not parallel to line s'

Line p is not parallel to l ine 4.
Notc:  L ines p and q are not  in  the same

plane. Such lines are called skew lines.

Not perpendiculor l ines

t  , l  t

L------{ | l,---r I I
I  r Y  . ,
l ' T B D

Line r is not perpendicular to l ine s.

Ray BC is not perpendicular to line AD.

r
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m z L  +  m z 2  : 9 0 "

m z 3  +  m z l : 9 0 "

Note: Sometimes it 's convenient to name angles in a diagram with a number.

4. Define pair of supplementary angles

Poirs of supplementory ongles Not poirs of supplementory ongles

mz I  +  mz '2 :  I 8O"

m z 3  +  m z l : 1 8 0 "

euite gften geometric definit ions are casier to write if you refer to named figurcs. For

example, ). 'ou can define a l ine segment by saf ing: "segment AB consists of points A and

B and all points n,-t ,Ig that are bctn'een points A and ,ts." You can dcfine a ra1' [t saying:
"Ra1, AB consists of AB and all other points P on i i such that point B is between points A

and p." You can define thc midpoint of a l inc segmcnt by saf ing: "Point M is a midpoint

of ag if M is a point on Ag and A,4/ equals MB."

The definit ions for the next two terms are casier lo write if y'ou use this technique.

5.* Definc pair of'vertical angles.

Poirs of verticol ongles Not poirs of verticol ongles

Define pair of complementary angles.

Poirs of complementory ongles Not poirs of complementory ongles

m z l  +  m z Z  < 9 0 '

1
-'

m z l + m z 2 < I 8 0 "
m z l + m z 1 > 1 8 0 '

z l  and 22,  z3 and

and 28, and z9 and

of vertical angles.

z l ,  z5  and  26 ,  z7

zl0 are not  pal rs

X+x
zI and z'2 are a pair of vertical angles.

z3 and zl are also vertical angles.

zAED and zBEC are also r.'ertical angles.

.tf'
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Define l inear pair of angles.

Lineor poirs of ongres

z I and z2 are a l inear pair of angles.

z3 and zl are a l inear pair of angles.

zAED and IAEC are a linear pair of angles.

Exercise SeI 2.4

I

\ l

6.*

Not l ineor poirs of ongles

I r

l ;

l l

i '
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A
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This cxcrcisc set wil l help you visualize relationships betwccn geometric f igures in thc plane

and in space. ln Exercises I 10, all but three of the statemcnts are true. Make a sketch or use

phy'sical ob,jects to demonstratc cach true statement. For thc three false statements, produce a

counterexamplc dcmonstrating that each is false. If you wish to create physical models, pencil

t ips and thumbtacks can represent points. Rulers, pencils, or stiff wircs can represent l ines.

l.* For every' l inc scgmcnt thcrc is exactl l '  one midpclint.

2.  lor  every anglc thcrc is  cract ly 'one angle b iscctor .

3. If two dil ' f 'erent l ines intersect, thcn thcf intersect at one and only onc point.

4.  I I ' two d i f ferent  c i rc lcs in tcrscc l ,  thcn thef  in tersect  at  onc and only onc point .

5.* Thcre is one and onll '  onc l inc pcrpcndicular to a given l inc through a gil 'cn point on

thc gir"en l ine.

6. In a planc thcrc is cxactly' one l ine perpendicular to a gir, 'en l ine through a given

point cln thc givcn l inc.

7. Thcre is exactl l, one l ine perpcndicular to a given l ine through a given point not on

the given l ine.

8. ln cver)' tr iangle there is exactl l, 'one right anglc.

9. Through a gilcn point not on a gir, 'en l ine therc is onc and onl1,one line that can be

constructcd parallel to the given l inc.

10. It is possible for tr,r,o trianglcs to intersect in one point, t$'o points, thrcc points, four
pclints, f ivc points, or sir points, but not exactly scvcn points.

In Ercrc ises l1-1.+,  drau,and carefu l l l ' labc l  the f igure descr ibed.  L lse a prot ractor  and a ru ler

r'r'hen necessarl'.

l l .  PF  p t ' r pcnd i cu la r  t o  AR

12. Vertical angles ABC and DBE

13. Complementar)'angles A and B wilh mzA - 10"

14. Supplcmentar)' angles C and ll wilh mzD: 10"

I r '
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zl and 22, z3 and zl, z5 and 26, and

zA and zB are not l inear pairs of angles.
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