
Chapter 1 Notes - Basic Geometry NameANS^J-E. ^F.y
1.1 Finding and Describing Patterns

Goal: Find patterns and use them to make predictions.

Sketch the next figure that you expect in the pattern.

a) 0 b)

c d)

Mpara
(

S B

e) f) /\

\/

g)

^'^ -^
^ ^V^f

Describe the pattern and write the next two numbers.

3, 6, 9, 12,15, 18, ^Z.1 , Z^

Description of Pattern:

a

h)a

,'3 ^»t <--l t.r_
b) 1,4,9, 16, 25, 36, II ,.

Description of Pattern: Off?ff+ ^0(Jl6(FC^ ^dd m^±-a)d tf



c) 4,12, 36, 108, •'3)2^ , ^1

Description of Pattern: ^lll+'lply pr€.\/\fU^ If }0^ ^

d)
y> J-2_»?. ^-*'<>-
5,6,"8;il,15:2b, 2U) ,

Description of Pattern: (^M f^Ht VY10T< pr<vicLts 4'imc

e) 9,4,-1,-6, -(( , -'l^

Description of Pattern: ^V>MOT[^f.-t-

f) 9, 3, 1, 1/3, - '/<? , '/2"?

Description of Pattern: rlsVt/t? \}U^

Find a pattern in the coordinates of the points. Then write the coordinates of another point in the
pattern.
Pattern:

x's: ^^ ^
V'S: ^:lA!/t^S 3

:fS^ ^ (-3,3)Coordinates:

Pattern:

x's: ptlA^ ^
v's: pU^ ^

Coordinates:/5,^ 01^ C.-5,-^>

y
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1.2 Inductive Reasoning
Goal: Use inductive reasoning to make conjectures.

Conjecture: an unproven statement that is based on ^ p^f^fFf) (T Ok<'€f^0.t:tC^\
Inductive Reasoning: looking for patterns and making [J^)T } jf^

^.m-'dflld ^^tY^noL-^^^^ ^uft«-'''<'
^rcdu-c^ -- mu).4-'» pi<j ^uo^-icn t- ~ (d'i vi cJlt

Complete each conjecture by first writing several examples and then completing the statement.

a) Conjecture: The sum of any two odd numbers is fiMG-yV-- _.

Examples: I "V \ I=

^s -=u>

3 +^1 ^ 10

b) Conjecture: The product of any two odd numbers is 0^1 ^ _.

Examples: 3X S ': IC3

-7 x^ ^ Li>3

3 ^ ~i '-z\

c) Conjecture: The product of a positive number and a negative number is |^tf.(

Exa^les: 3(.^, .^
1(.^----1
-% C-z) -- -I U»

d) Conjecture: The difference of any two odd numbers is CV^CK L _.

Examples: -1' 5-; 2 ^- I -- ^

3-1--Z ll--7^^

e) Conjecture: The square of an even number is "C\/C1

Examples: 7 ^'

ty^/(c
^l*o^ 3



Just because something is true from several examples does not prove that it is true in general. To prove

that a conjecture is true, you need to prove it true in r\\^^' cases. A conjecture is considered

if it is not always true.

.Counterexample: an example that shows that a conjecture is T~^4A^»G _.

Con b^ ^ ^c-hurc,^ ^cnRnc-e, or ^ m^h e^^fc^

Show each conjecture is false by finding a counterexample.

a) Conjecture: All birds can fly.

Counterexample: ftfi^A'lHS C^n~+' -Pl^

Conjecture: All shapes with four sides the same length are squares.

b) Conjecture: All high schools are in school at 9:00 AM.

Counterexample: H' FfUJ d ht ^1^^'^ OC A ^Mff. ^6p(9<

c) Conjecture: The sum of two numbers is always greater than the larger of the two numbers.

Counterexample: ^ t ^ -

d)

Counterexample:

e) Conjecture: If the product of two numbers is even, then the numbers must be even.

Counterexample: / * ?' "

f)

Counterexample:

g) Conjecture: All rectangles with a perimeter of 20 feet have the same area.

Counterexample:

Conjecture: If a shape has two sides the same length, it must be a rectangle.

A ^-

l^L

<f
^

^ -z 2

iff

P-=zo
t\-'2-^

^

P'-zo
A--l^?
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1.3 Points, Lines, and Planes
Goal: Use postulates and undefined terms.

Undefined terms: terms that cannot be mathematically defined using other f^,(*hf'^Y~}

Undefined Terms in Geometry

Term Definition Picture Label/Name
Point NO dimension

<t>A A
Line I dimension

-Extends without end in

directions•^
i-
6 c

^
&
%
l\<u 1

Plane ?. dimensions

-Extends without end in

A-(j^ directions

6-.P

o 6

P^T ei
0^

P\O(YUL OB1;

Postulate: statements that are (jt ( L^'pTTl-61- _ without further justification.

Postulates 1 and 2

Words Picture Symbols
Postulate 1 Through any two points

there is exactly I

line

f^

?
(^

Line p. passes

through points

and Q

Postulate 2 Through any three points

not on a line there is

exactly plane

^

r

.^

c

Plane T~ passes

through points

^ ,and C

5



Use the diagram at the right.

a) Name three points: O.K,

b) Name two lines: Jl'int p, J^'l^ m/b^^E-^
c) Name two planes: p'nW ^ j .ptQVU. ^

D
£

p

7/
*

, y_Q
R

Collinear points: points that lie on the same J'^JL

Coplanar points: points that lie on the same \^\(\Y\Ji.

Coplanar lines: lines that lie on the same T^\H.V}^
^^

Use the diagram at the right.

a) Name three points that are collinear: D , fc y

b) Name four points that are coplanar: 13^ fc /'"^^

c) Name three points that are not collinear: t"t < ^ ,

H

F.£

GD I

I

Use the diagram at the right.

a) Name two lines: IM(. ^, ^ m, (i^t p, C.B
b) Name two planes: pf,^^ T *f pi^K] ?

c) Name three points that are collinear: (.• ^ I^>/ ^

d) Name three points that are not collinear: /~\ , C? /

e) Name four points that are coplanar: t^>^ Cl t^ < fc

f) Name two lines that are coplanar: Ant K\. +' Jt\^ p

J^in^ (^ 4- A'^. i^-
I

/]

r
'A mB

E
D

c sp
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Definition Picture Symbols

Line fsjA endpoints
B^

(\b
<—^
B/^

Segment z endpoints
c (^

-® ^

be

Ray '. endpoints

•^ N\^ <Sart k)
^<MJL CCC/'-CC^-^

>J

E

F

T

^
EF

re

Picture Line, Segment, or
Ray?

How many
arrowheads?

Name any endpoints.

JK / ^1

<r
_z_

•^-t
»^ J(«U 2- Nori^

KL
_^_ L ^•d 14

Lj
J^. •7' %^ 0 L-* ^

LK
I- t<

^ ra4 \ L-

A fi

•D

Draw AB and AC. Are the lines the (.
same? Explain.

^5, A.fo. ^ C Otr€ CO^\fltaC
Draw AC and BD. Are the segments
the same? Explain.

(Mf^-tv^ WA\jt difftrent- ^nrl^^^
Draw CA and CB. Are the rays the same? Explain.

c

^,+-h^ ^VVv V^VC -tVU SCiMJl
WA^t^ ^ (p \y\ -rtU. ^W-

^\fat\^A

,-->,
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1.4 Sketching Intersections
Goal: Sketch simple figures and their intersections

Intersect: When figures have any points t.^\t ./"•ynm^'i

Intersection point: the point or points that all the figures have "^f\ LOy^lY^.OI

Postulates 3 and 4

Words Picture Symbols
Postulate 3 If two lines intersect, then

their intersection isa

^At^

^sp

t

Lines " and -fc:

pintersect at point

Postulate 4 If two planes intersect,

then their intersection is a

i.1 nl.
^.

^
t;

Planes A^ and

intersect at

line^_

Use the diagram at the right.

a) Name the intersection of ^C and B£': -&

b) Name the intersection of BE and DF: e

c) Name the intersection of AC and DF: ^GY^L.

Use the diagram at the right.

a) Name the intersection of planes 5 and R:

b) Name the intersection of planes R and T: l^OYlJL-

c) Name the intersection of planes land 5: j(.A^\JL

-<<-

4 B^

-<-

D £v

c

f

s

R
k

T
a

-»•

^.
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Use the diagram at the right.

a) Name the intersection of P5 and Qfi:

b) Name the intersection of TV and QU:

c) Name the intersection of P5 and (TV: ^OAJL

0

sff
p

I/ur

Use the diagram at the right.

a) Name the intersection of planes X and /:

b) Name the intersection of planes /and Z: J t/U.

c) Name the intersection of planes Z and X: V^C^U -

zx

p q
Y

Sketching Lines and Planes
a) A line that is in a plane

A;
i-T^ s

b) A line that does not intersect the plane
t—) X

c) A line that intersects the plane at a point
^z£?

\-

d) Two^pla^nes-th^t intersect in a line

£SP
/

N.. >
e) Three lines that lie in a plane

'7^c< 1^<'1
^r—ib

f) Two lines that intersect a plane at the
ysam.n^point

/
\

/-
I

g) Two planes that do not intersect

[ M
1

/^l

h) Three lines that intersect in a point
^- ^r^

?

k^\

9



On a ruler there are

1.4.5 Measuring Segments and Angles
Goal: Use a ruler to measure segments and a protractor to measure angles.

tick marks between

each inch. Always write the_fraction in

^\YY^pl-PS-^- terms.

On a ruler there are /o tick marks between

each centimeter. You can write your answer as a

f^f.im^l

'I'lj.l1,
1/8 ~ 3/8

^ 1/4 %(,

UI.TI
11/16113/16l

0

*</
fltf

1cm

0.5cm

10 Lines per
centimeter

9/16 I 11/16113/16 •15/16

5/8 • 7/8
t*<

7<<» 3M T-_
1/2

^

„ ^
((^

10 Miiiimeters

M ; S

0000
""jm
o'OOO

0
»,,«fcC>C'^
CM* 1

Use a ruler to accurately measure each segment in inches and in centimeters. Label all answers.
l'/^

a) Inches: Z.'i A

Centimeters: [O H (1^\
A s

1r

b) Inches:I 7^ .n
Centimeters: Q.\ CW\

c
»

D

(51
c) Inches: I "l\[f \V\

Centimeters: H.^1 QF^
p
•"

0
-•

d) Inches: 4 '/^ ^ A

Centimeters: lO.lOCW
s
••

r

e) Inches: i^ lllO Id

Centimeters: (i?.^C(V^
L

M 10



Measure of an angle: how many LU^yiT-ff ~) an angle has

[^]XSmCTmmmziSim]2S^^

H

plght Angle]
Angiematnxtiesa
squcs'e corT»©r'.ts<W

ft

^MwAnghl
Ar»flietar'g<"!"-tnana

rtght anflte. .;jwefrwi<W

\
...

\
\

Acu+e Angle]
Angto smcaer than a

D^T» onoie.^8ssin<r> w

ShxightAngte
A srrcSgn? Vne with 2 arrows

Measures 180

H
B

• M^ y<rN»*nile»a(t fe s•t.
;^; :̂>!> ^

»^ 'at s^

s.
? i»^i

r-
m 2

'—•

^^..^^^ _..,...,./'
1;::"»t,K»thc<»»»« (WiCt trff

Ww <aiott*rt«)*; wffiti'yisfff,
«i(tf»*^^(,

"®SK®S;'^II
w

»,te»n<tth» W^IWUM. toA^estfiBalauftK;
. ¥ISt ij8yl9ES ^. SRI'^'NI?!k

Classify each angle.

a) m^A = 130° b) mzB = 90° c) m/.C = 45°

Ob^u5^ r\g^t" acuK.
d) m/.D = 90.01° e) m/.E = 89.9° f) mz.F = 180<

o^a^ ,^caK svrayht
Use a protractor to find the measure of each angle.

a, W
flicatt

s»'

m'ss

'";•.

Tofl<i».ariiy <inj^M
opentpg f mm the i»^,
we th* TOP '<<e'l <rf
numixn.

Bf} ^ (»nnu   » t:»i»t^ »)»N^»
i^.^.sss.uiwiMt.w^**

ghe«io»n'»» ul M Mif^

I.B
;E

Tomeown; .»n:|Ete
<sp» (^ 'rom ttx* fy^,
wwtfw
i<rttrfnumtwn

><>•<,,•**»>!! <t<|*>tiil>W^i^^ i

b).
y

AUAU

c). \z^°
WMefL
y

J_

d, 105°
d^^t-

I



1.5 Segments and Their Measures
Goal: Use the segment addition postulate to find lengths.

Coordinate: the real yi!Hf{[/f. \ _ that corresponds to a

point on a number line

Distance: the fl^±M V^I{J^ of the
difference of the coordinates A and B written as

/ \ Leneth: the same as the ^.(StYlHf.C

"^y CAr\ niver be ^a^'^

names of points

X1^ ^rKTi
coordinates of points

A AB B
••

X, X,

/l6=|x2-Xi|

\J
•• •^- -0

Between: when •4^pp^ coordinates lie on a line, one of them is between the ot^er two
mu^-t- b< a-'lfW/xf

Segment Addition Postulate

If B is between A and C, then

AC.-'A&^BC
lfAC=AB+BC, then Bis

between f^ and L,

-AC-

A
-»

I—AB
B C

-fiC-1

Draw a sketch of the three collinear points. Then write the Segment Addition Postulate for the points.
a) X is between Y and Z b) A is between R and D

xy x -z.

yX ^•^--I"L

^2- ^ ^

9-^ ^/\^^^.b

Find each length.

a) AC- ZO b)ST= <?

^
23 •^

A 14 B 6 C

iti Mff -^20

c) EF = L^

I—16.

S T 15

^5-/5-<?
R

Congruent Segments: segments that have the same

^^

A
••

8

0 10 E F

l^-fO^O?
Use short tl^k marks to
Indicate congruent segments.

1M^ c
+

0

t^affi conqftM.^

-ot?ia+5ar<L ^ ^iswtt ar^ ^
12



Words
The length of AB is l-t.H

Symbols

^ to the length of CD /\B-=-c^
Segment AB is G^njgjLfirVI to segment CD^ A&'SCb

Plot the points in the coordinate plane. Then decide whether AB and CD are congruent.

a) A(-2, 3) B(3, 3) C(-3,4) D(-3, -1) b) A(0, 5) B(0, -1) C(5, 0) D(-l, 0)

A
L I t

"<
.L

TT-j-m

-f
i

^ tnu
{

i j

^± {
1

i I

>.4-j
I
-i

tilt j
TTTJ -j

w
; -I

u-
i

T
ii.

5 I xj

H I I I
3

t
I. I

A

J

( UJ
i I

T' "~T

i-1

AB^5 C^>--^

%> "i'Ct>

•;, T~"T

1..—1

v T'

I I 3

.L._±

fTT~^I !

•s

1

l^-l
~n

H-H-^
i

-* ^4.
^

3 . .<

c

^.

III!
t

i

LG
Til
A

rr
T-1

It1
J^L-1

s

/\^U? Ob^U>

??e>^ ^>

p Q

Use the Segment Addition Postulate to write and solve an equation for x. Then find the lengths.

a) Let PR =47 2.1+7

Equation: ^^) -KS ^2--^ PR

2x1-1 r^x^ ^
^K t'7 ^tP

^^^0
<^0

^^

2x

R

-/

PGl^2((0^)t-; ^^z(\^
PQ^^~7 Q^ZO

X: Jfi. PQ. 21 zo

13



b) Let PR =26

Equation: P^ ^ Q^ ^ P^

2x-('2>tX^^
'3^13-^2^

3^3^
X'-O

X: Jl PQ=^

2.V-13 .V

p
t-

^^2(l?)'|a>
P6}^|3

\^

Q

•2G»

.--I'2-

R
-/-!

c) Let PR =40

Equation: ^(Jj •{• .-=p^

^'\ -t-3x'l ^^0
•IK-P^MO
-7x^2
i,^

x ^ PQ .2^-

•-
p

I-

P6--4^y<
P6)-^3

s^ n

4.V-1 3x-l

Q R

^0
Q^^SG^)^
&(2-^^

•+

d) Let RG = 7x +3^ GQ = 3x + 13, and RQ = 56. Find the value of x and the indicated lengths.
Equation: ^fcl t (96?^ ^2^

^K^-3 ^-3x^l3^SL3
I OK +ILp^-5(^

IOX--A/0
y-^

x
^ RG= '3 (

•-
'"1X4-^

R

GO. 25

• ^ l~l^t
0

^[f>

t2fcf ---7f 4)^$
P6r^3l

6Q^5^N)-K-:s
G6?^s

.0

14



1.6 Angles and Their Measures

Goal: Measure and classify angles. Add angle measures.

Angle^two rays that have the same ~^y\ fi,DPl\ ^\

Sides: the two 'OCXN|<> of the angle ^
Vertex: the ppAn-f of the angle <

A

^

>
5'i CM, cB

Name the angle, vertex, and sides of each angle. Then use a protractor to find the measure.

a) Angle names: Z ^ /.KF^^ l-^^.
_^_Vertex:

Sides: ^K- ^Ci

Measure H^

E

G

F

b) Angle names: Z.B. ^-ARC , 4CBA

Vertex:

Sides: BA ^
Measure 3^°

c) Angle names: L^. ^ ^- F / 4 ^^
Vertex:

Sides: Sb ^F.

Measure /^•2'

d) Angle names: ^i^, L-

Vertex: ^>

Sides: 6^ ^L
Measure: w

/ ^C?A

A

B c

D

E

-fr
A B

F

c

15



a) Name all the angles in the figure.

4W5 4P-TU. ZSTK^

4 STIZ ^(^i^ ^txrs
b) Why should you not name any of the angles <T?

2.^ib.'ty^ w^x .GF 3 oliFFer&At 4's.  uxi -„^^^d^^^^ y s

R

s

Angle Addition Postulate

If P is in the interior of Z.R5T,

then

m/.^SP+mz-PsT=

mZ.(2S~r

R

s
p

r

Find the measure of /-ABC.

^)"a) m^-ABC b}m^ABC= /?n0
c) m/-ABC

-Iff

A* D

50°
40°

8
c

•D

A 40°

90°
•

c

D 601

c

6 1,S5'
l35-Le6

A
B

'50 ^ Ho ' ^Q-^qO
Use the angle addition postulate to write and solve an equation for x. Find the angle measures.

a) Letm^BC=94°

Equation: 3^-1'IS + '< +1 -^W

^x + -zz -^ ^
^-.^T-

x^rg

^c^

A
D

(3x 15)•*

7)(X +

.- t-6 m^ABD
frISQ". m^-DBC

<^4A%^^ '5Cl<g)^IS ^
^\L^^>^ W

^^^^C^lf+-1
^^-D(3C--'25°

c

16



b) Letmz<?5r=135°

0Equation: ?)V ^ 1 \-'2^-JS ^- /3S

6x-5 •^i3c?

5^T ^QSR.--3(^^i
^^6?SP.=?5°

/ 50

?
ft

(3x Dt

(2x-6)S!

X^zg

5 f

m4PST-=Z(2^)-0)

rn/^P^T ^ <c00

X: 2-^ m^QSR = <?5 m^J?5T = ^Q6

c) Let mzylDC = 71°

Equation: Y 1--^ 4- ^V + I £t ^l

3X^-^^11
^--^
Y^IS

YY1^^6>^ 151-1
^^AbB "' •Z'2.

A

x 1'b m^LADB n
0

m/LBDC
^r

-7/fr
(x+7)0

B

(2x+19)D

c

m^bc--z(\<S)4-^
^^\>C~^cf

0

d) Letm^ABD = 121°

Equation: 4V +-'2. t-3X^^121

'?x^'l^ fYl^&c:-.l((^^
"X:l'^ ^Lf^>C^

m

c
A

2)(4x 0+

7)0(3x

B

x 11. m^ABC = **7 m/.CBD =
-«70 ^^C80'-3(l^-~1

^/.Cb'O"- u~^

D
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