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POINT, LINE, AND PLANE POSTULATES

one

Postulate 5 Throygh any two points there exists exactly
lm

.

Postulate 6 A line contains at least two

Postulate 7 If two iines intersect, then thelr intersection

is exactly ONE PAINT.

Postulate 8 Through any three nof\CoulnedY" points

there exists exactly one plane.
net a-To
Postulate 9 plane gantains at least three,

nonCoﬂQ NeAY points.

Postulate 10 If two points lie in a plane, then he line

containing them [i1€5 N TNE

Postulate 11 If two planes inthect then their
intersection is a

(no't A'Fan)
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ALGEBRAIC PROPERTIES OF EQUALITY
Let a, b, and c be real numbers.

Addition Property  If a = b, then &1C = ’l)‘I'C

Subtraction Property If a = b, then C_ .
Multiplication Property If a = b, then a'c = Eg i
Division Property ifa=b an—leng_:C

Substitution Property (If a = b, then
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@UHVE PROPERTY
alb + ¢c) =¢z£iac , where a, b, and c are real

numbers.
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REFLEXIVE PROPERTY OF EQUALITY

Real Numbers  For any real number a

Segment Length For any segment AB,
Angle Measure For any angle A,

SYMMETRIC PROPERTY OF EQUALITY 4’
Jifa=b,

Real Numbers  For any real numbers a and b
then }I )= QL

Segment Length For any segmen _a% D, if
AB = CD, then -

Angle Measure For any an Aand B if mZA = m£B,
then mfg ’”‘?‘

TRANSITIVE PROPERTY OF EQUALITY

Real Numbers  For any real numbers a, b_and
ifa =band b = c, then d"‘:

Segment Length For any segments AB, CD, an @JE \\(F)
AB = CD and CD = EF, then . 6‘{
Angle Measure For any angles A, B, and C, if Lo

mZA = m4Band m. = m«C,
then =m<s
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THEOREM 2.3 RIGHT ANGLES CONGRUENCE
THEOREM

All right angles are COJQW





image11.png
THEOREM 2.4 CONGRUENT SUPPLEMENTS
THEOREM

If two angles are supplementary to the 1}\ )

same angle (or to congruent gngles), 3
then they are _Cw\{— \_\

If /1 and @re supplementary and /3 and @
are supplementary, thenz ! — Z

THEOREM 2.5 CONGRUENT COMPLEMENTS
THEOREM

If two angles are complementary to the
same angle (o&oongruent angles), 4> Sllg
then they are Ylgw\ﬂ'\

If Z4 and £5 are complementary and, £6 and £5 zure
complementary, then [ 4
—
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/1 and Z2 form a linear pair, so Z1and Z2 are
supplementary and mZ1 + mZ2 = lg“ .

ﬁ POSTULATE 12 LII&R PAIR POSTUfﬂE
If two angles form a linear pai
then they are S\A’Q};iemaﬂkﬂy. 12

THEOREM 2.6 VERTICAL ANGLES CONGRUENCE
THEOREM

(VAT)

Vertical angles are (_‘ongmen‘t >42<
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POS'I'ULA'IE 15 CORRESPONDING ANGLES

POSTULATE .

If two parallel lines are cut
by a transversal, then the pairs
of corresponding angles are

Cﬂgﬂ&t\

£2=16
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THEOREM 3.1 ALTERNATE INTERIOR ANGLES
THEOREM

If two parallel lines are cut by a

transversal, then the, pairs of alternjate
interior angles are Z%mﬂﬂzf
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THEOREM 3.3 CONSECUTIVE INTERIOR ANGLES

THEOREM t
If two parallel lines are cut by a
transversal, then the pairs of 3

Cj utivk in é _F“IIFI?S are 5

Z3and £5 are
supplementary.
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POSTULATE 16 CORRESPONDING ANGLES
CONVERSE

If two lines are cut by a transversal 2

so the corresponding angles are

congruent, 'hT the lines are 6
g c .
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THEOREM 3.4 ALTERNATE INTERIOR ANGLES
CONVERSE

If two lines are cut by a transversal 7
so the alternate interior angles are E
congruent, then the lines are ik

THEOREM 3.6 CONSECUTIVE INTERIOR ANGLES
CONVERSE

If two lines are cut by a transversal 3 4
so the consecutive interior angles are & "
supplem ry, then the lines are W 23 and 25 are

supplementary, then j || k.
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If the product
of two numbers
is —1, then the
numbers are

called negative
reciprocals.

POSTULATE 17 SLOPES OF PARALLEL LINES

In a coordinate plane, two nonvertical

lines are parallel if and only if they
have the same
Any two\ib'cql lines are parallel.

1y
v\ *
1
fethy 2 fet)

POSTULATE 18 SLOPES OF PERPENDICULAR LINES

L. In a coordinate plane, two nonvertical
\Iines are perpendicular if and only if
the product of their slopes is ==

Horizontal lines are %“Pﬂd@l
to vertical lines.

A=
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THEOREM 4.1: TRIANGLE SUM THEOREM
8

The sum of the measures of the
interior angles of a triangle A
is j_ég A c
mZA + mZB + m£C =1K0

THEOREM 4.2: EXTERIOR ANGLE THEOREM

The measure of an exterior angle
of a triangle is equal to the sum

1
of the measures of the two A Cc
yemo . mza= mz& +mzs

angles.
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POSTULATE 20: SIDE-ANGLE-SIDE (SAS)
CONGRUENCE POSTULATE

If two sides and the included angle of one triangle are
congruent to two sides and the included angle of a
second triangle, then the two triangles are congruent.

If Side RS =

AVA'ER S 4
Angle /R = ,and
side RT= (JW , ﬁg &r A XW

then ARST =

rde/(]r s ’”'? (ne® ’“@
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POSTULATE 19: SIDE-SIDE-SIDE (SSS) CONGRUENCE
POSTULATE

If three sides of one triangle are congruent to three

sides of a second triangle, then the two triangles are
congruent.

If Side AB = R:_i E} 5y

Side BC= 57 ,and “
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THEOREM 4.5: HYPOTENUSE-LEG CONGRUENCE
THEOREM {

If the hypotenuse and a leg of
a right triangle are congruent

to the hypotenuse and a leg
of a second triangle, then the_t_

two triangles are Coﬂmen
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POSTULATE 21: ANGLE-SIDE-ANGLE (ASA)
CONGRUENCE POSTULATE

If two angles and the included side of one triangle are
congruent to two angles and the included side of a
second triangle, then the two triangles are congruent.

If Angle ZA =
Side AC = & &
Angle ZC=
then AABC =LAV
$ie2
TR e AT e
g ™ ‘(*o&@&('

non-included side of a second triangle, then the tw:
triangles are congruent

If Angle

Angle ZC sé_Eand f j f j “\
Side
then A.ABC%DE

If two angles and a non-included side of one triangle 2 rb
are congruent to two angles and the corresponding Wr \‘ “\
¢
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~Corresponding Parts of

Congruent Triangles

You can prove relationships between the corresponding
‘parts of two triangles once you have proved that the triangles
are congruent. Use the statement Corresponding parts of congru-

ent triangles are equal in measurp.

Co"grumt (9’-) \ Some people abbreviate

this statement as
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ISOSCELES TRIANGLE THEOREMS

Theorem 4R, If two sides of a triangle are equal in
Ii? measure, then the angles opposite those leg/ \leg
sides are equal in measure. 4
of A base

In an isosceles triangle, the sides
equal measure are called legs and
the third side is called the base.

Theorem @B [f two angles of a triangle are equal in -
l* measure, then the sides opposite those
*Q  angles are equal in measure.

Two sides ofa {rfar\-@}e are Congruem’:
if and only if Lheir opposite angles dre Colgmemf
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THEOREM 5.1: MIDSEGMENT THEOREM 2
The segment connecting the ) c

midpolin two sides of a triangle
Is to the third side and 4 c
Is as long as that side. DE| AC and DE = 3ac
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THEOREM 5.2: PERPENDICULAR BISECTOR
THEOREM

In a plane, If a point Is on the G CP(T
perpendicular bisector of.3 «

segment, then It Is fq%l&lfiﬂf 4 7 5
from the endpoints ofAhe segment. As

It CP Is the L bisector of AB, then CA = C%.

THEOREM 5.3: CONVERSE OF THE PERPENDICULAR
BISECTOR THEOREM

In a plane, If a point Is equidistant

from the endpoints of a segment, )
then It Is on tm%‘@i&h‘( . s
0Yof the/ segnlent.
o 0
It DA = DB, then D lies on the l iZI-I’ . of AB.

C
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THEOREM 5.4: CONCURRENCY OF PERPENDICULAR
BISECTORS OF A TRIANGLE

The perpendicular bisectors of a
triangle intersect at a point that

is equidistant from the vertices

of the triangle.
ndicular
= fﬁc .

bisectors, then PA =

If PD, PE, and PF are
Circumcertec




image30.png
THEOREM 5.5: ANGLE BISECTOR THEOREM
If a point is on the bisector of an

8
angle, then jt is equidistant from
the twod | of the angle.

If AD bisects ~BAC and DR L AB

A
and DC L AC, then DB = DC . Abs) cfere
THEOREM 5.6: CONVERSE OF THE ANGLE

BISECTOR THEOREM
If a point is in the interior of an

g
angle and is equidistant from the 4

sid thg angle, then it lies on

the of the angle. L

If DB L AB and DC L AC a H m ¢
DB = DC, then AD7),JeC(, #BAC.
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THEOREM 5.7: CONCURRENCY OF ANGLE

BISECTORS OF A TRIANGLE
The angle bisectors of a triangle
intersect at a point that is equidistant D
from the sides of the triangle.
If AP, BP, and CP are angle
bisectors of AABC, then 4

PD = =





image32.png
'l'I‘IEOREM 5.8: CONCURRENCY OF MEDIANS OF A
TRIANGLE

The medians of a triangle intersect

at a point that is two thirds of the 5,

distance from each vertex to the

midpoint of the opposite side. A c

The medians of AABC meet at Pand AP = 26

BP——LF andCP—§
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THEOREM 5.9: CONCURRENCY OF ALTITUDES
OF A TRIANGLE A

The lines containing the altifudes of a E

triangle are CONCUAYCTEN

The lines conk':unmg AF, BE, and CD
meet at G, the orthocenter. ¢ £
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THEOREM 5.10

If one side of a triangle Is longer
than another side, then th angle
opposite the longer side |

than the angle opposlle the AB > BC S0
shorter side. mC > mAA.
THEOREM 5.11

If one angle of a triangle Is larger
than another angle, then the side

opposite the larger angle is
oY gg than the side opposite m4A > m£C,
the’smaller angle. so > ﬂE
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THEOREM 5.12: TRIANGLE INEQUALITY THEOREM
The sum of the lengths of any two s

sides of a trlangle Is greater than A‘<

the length of the third side. .
A'& + |EC¢ > AC

AC + &C» B

A&+AC>&
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THEOREM 5.13: HINGE THEOREM

If two sides of one triangle are w

congruent to two sides of another 4 m"\ s
triangle, and the Included angle of

e —

the first Is larger than the Inciuded ”é}
angle of the second, then the third

side of the first Is than the we>ST

third side of the secord.

THEOREM 5.14: CONVERSE OF THE HINGE
THEOREM

If two sides of one triangle A

D,
are congruent to two sides
of another triangle, and the \q
third side of the first Is longer
c 8 F £

than the third side of the

second, then the mZC > mAE
angle of the first Is O
than the Included angle

the second.
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A PROPERTY OF PROPORTIONS

1. Cross Products Property In a proportion, the product of
the extremes equals the product of the means.,

Itbﬁcdwhereb¢03ndd$0 thenad h‘,
-1
iy





image38.png
ADDITIONAL PROPERTIES OF PROPORTIONS

2. Reciprocal Property If two ratios are equal, then their
reciprocals are also equal.

a_c b
Ifi—a,theng— < -
3. If you interchange the means of a proportion, then
you form another true proportion.

H%=§,then§=i.

c

-

In a proportion, if you add the value of each ratio’s
denominator to its numerator, then you form another

true proportiona. b _ C. _,_ d

a_c
Ifi—a,then b
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THEOREM 6.1: PERIMETERS OF SIMILAR POLYGONS
If two polygons are similar, then the ratio of their

perimeters is equal to the p 9

:;i:sk:f g(::ir corresponding ,L_di \\
If KLMN ~ PQRS, then I—\ \—A
KL+ LM + MN + NK _ L_‘m :‘m_w
PQ+QR+RS+SP — —%—ﬁ—?,
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POSTULATE 22: ANGLE-ANGLE (AA) SIMILARI'I'V
POSTULATE IS

If two angles of one triangle are

congruent to two angles of

another triangle, then the 7
two triangles are similar.

AJKL AXYZ
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THEOREM 6.2: SIDE-SIDE-SIDE (SSS) SIMILARI'I'Y
THEOREM

If the corresponding side len,
of two triangles are
then the tnangles are similar.

If o2 = 82 = S then AABC ~ ARST. A

S T
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THEOREM 6.3: SIDE-ANGLE-SIDE (SAS) SIMILARITY

THEOREM
If an angle of one triangle is
congruent to an angle of a
second triangle and the lengths 7
of the sides including these -
angles are Paﬁloha,,
then the tridngles are similar.
If 2X = 2M, and 2 = XY then AXYZ ~ AMNP.

PM T MN'
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THEOREM 6.4: TRIANGLE PROPORTIONALITY
THEOREM

If a line parallel to one side of a G

triangle intersects the other two W”
sides, then it divides the two s U
sidesP_m)Mfmﬂy 1 7 T, the :

THEOREM 6.5: CONVERSE OF THE TRIANGLE
PROPORTIONALITY THEOREM

If a line divides two sides of a

a_r
triangle proportionaly, then it D>
is parallel to th 5lde 7

s —
RT

A
—
PRCTIE
1t 79 = s then I 3
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THEOREM 6.6

If three parallel lines intersect
two transversals, then they
divide the transve

THEOREM 6.7

If a ray bisects an angle of a triangle,
then it divides the opposite side into

segmentsywhose lengths are
104/ to the lengths of
the gther two sides.
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POSTULATE 2 SEGMENT ADDITION POSTULATE
If B is between A and C, then

AB + BC = AC. . “; .
If AB + BC = AC, then B is - A48 —+ BC—

between A and C.





image2.png
THE MIDPOINT FORMULA
The midpoint of a segment
with endpoints (x4 y1) and
(X2, y2) has coordinates:
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Sec. 1.3 Distance Formula
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POSTULATE 4: ANGLE ADDITION POSTULATE

Words If P is in the interior of
ZRST, then the measure of
ZRST is equal to t| f
the m of £

and £ .

Symbols If P is in the, é or of £ ) (6)
then m£RST = m«£ + ms .
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The Law of
Detachment is also
called a direct

argument. The Law
of Syllogism is
sometimes called
the chain rule.

LAWS OF LOGIC

C .
Law of Syllogism C m Ku
If hypothesis p, then conclusion q.7
If hypothesis g, then conclusion r.
If hypothesis p, then conclusion r. «—

Law of Detachment If the hypothesis of a true conditional
statement is true, then the(@c)u;{m is also true.

If these statements
are true,

then this statement
is true.





