
GEOMETRY           Postulates and Diagrams (2.3)   
 

CONDITIONAL STATEMENT     CONVERSE STATEMENT 

IF P THEN Q       IF Q THEN P   
- meaning P implies Q      - meaning Q implies P 
- P is the Hypothesis; Q is the Conclusion   - Q is the Hypothesis; P is the Conclusion 
 
INVERSE STATEMENT     CONTRAPOSITIVE STATEMENT 

IF NOT P THEN NOT Q    IF NOT Q THEN NOT P   
- meaning P implies Q      - meaning Q implies P 
- P is the Hypothesis; Q is the Conclusion   - Q is the Hypothesis; P is the Conclusion 
 
Conditional and Contrapositive Statements have the same “Truth Value”: Reliable statements used to make Conclusions 
If Conditional is True, then Contrapositive will be True… 
Inverse and Converse:  Unreliable statements.  Do not use them to make conclusions.. 
 

GOOD DEFINITIONS:  Statements that have both a Conditional and a Converse that are both True.  
             Bi-conditional Statement (with “if and only if”) will be True 
 
STATEMENT:  Two lines that form 90 degree angles are perpendicular lines.  (A good definition) 
CONDITIONAL: If two lines from 90 degree angles, then the lines are perpendicular.  (True) 
CONVERSE:       If lines are perpendicular, then they intersect to form 90 degree angles (True) 
BI-CONDITIONAL:  Two lines form 90 degree angles “IF AND ONLY IF” the form perpendicular lines.  (True) 
LOGIC CHAIN  If A then B, If B then C.  If A then C.. 
WARM UP  
 
Decide whether inductive reasoning or deductive reasoning is used to reach the conclusion. 
 
1. Each time your mom goes to the store, she buys milk.  So, the next time your mom goes to the store, she will 
buy milk.         _______________________ 
 
2. All men are mortal.  Mozart is a man, so Mozart is mortal.   _______________________  
 
Given:  All senators are at least 30 years old. 
 
a. Reword this statement in if-then form. 
b. Make a circle diagram to illustrate the statement. 
c. If the given statement is true, what can you conclude from each of the following additional statements?  If no 

conclusion is possible, say no. 
 
 Jose Avila is 48 years old.   ________________________ 
Rebecca Castelloe is a senator   ________________________ 
Constance Brown is not a senator.  ________________________ 
Ling Chen is 29 years old.   ________________________ 
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 Writing Related Conditional Statements

Let p be “you are a guitar player” and let q be “you are a musician.” Write each 
statement in words. Then decide whether it is true or false.

a. the conditional statement p → q

b. the converse q → p

c. the inverse ∼p → ∼q

d. the contrapositive ∼q → ∼p

SOLUTION

a. Conditional: If you are a guitar player, then you are a musician.
true; Guitar players are musicians.

b. Converse: If you are a musician, then you are a guitar player.
false; Not all musicians play the guitar.

c. Inverse: If you are not a guitar player, then you are not a musician.
false; Even if you do not play a guitar, you can still be a musician.

d. Contrapositive: If you are not a musician, then you are not a guitar player. 
true; A person who is not a musician cannot be a guitar player.
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In Exercises 3 and 4, write the negation of the statement.

 3. The shirt is green.  4. The shoes are not red.

 5. Repeat Example 3. Let p be “the stars are visible” and let q be “it is night.” 

Core Core ConceptConcept
Related Conditionals
Consider the conditional statement below.

Words  If p, then q. Symbols p → q

Converse  To write the converse of a conditional statement, exchange the 
hypothesis and the conclusion. 

Words  If q, then p.  Symbols q → p

Inverse  To write the inverse of a conditional statement, negate both the 
hypothesis and the conclusion.

Words  If not p, then not q. Symbols ∼p → ∼q

Contrapositive  To write the contrapositive of a conditional statement, fi rst 
write the converse. Then negate both the hypothesis and 
the conclusion. 

Words  If not q, then not p. Symbols ∼q → ∼p

A conditional statement and its contrapositive are either both true or both false. 
Similarly, the converse and inverse of a conditional statement are either both true 
or both false. In general, when two statements are both true or both false, they are 
called equivalent statements.

COMMON ERROR
Just because a conditional 
statement and its 
contrapositive are both 
true does not mean that 
its converse and inverse 
are both false. The 
converse and inverse could 
also both be true.
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2.3 POSTULATES AND DIAGRAMS 

 
PRACTICE 1: IDENTIFY A POSTULATE USING A DIAGRAM: (refer to the postulates above) 
1.                                                     2. 
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2.3 Lesson

Point, Line, and Plane Postulates

Postulate Example

2.1 Two Point Postulate

   Through any two points, 
there exists exactly one line.

2.2 Line-Point Postulate

   A line contains at least 
two points.

A

B
Through points 
A and B, there is 
exactly one lineℓ. 
Lineℓcontains at 
least two points.

2.3 Line Intersection Postulate

   If two lines intersect, then 
their intersection is exactly 
one point.

m

nC

The intersection of 
line m and line n is 
point C.

2.4 Three Point Postulate

   Through any three 
noncollinear points, there 
exists exactly one plane.

2.5  Plane-Point Postulate

   A plane contains at least 
three noncollinear points.

E

F

R
D

Through points D, 
E, and F, there is 
exactly one plane, 
plane R. Plane R 
contains at least 
three noncollinear 
points.

2.6 Plane-Line Postulate

   If two points lie in a plane, 
then the line containing 
them lies in the plane.

E

F

R
D

Points D and E lie in 
plane R, so  ⃖ ""⃗ DE  lies 
in plane R.

2.7 Plane Intersection Postulate

   If two planes intersect, then 
their intersection is a line.

S

T

The intersection of 
plane S and plane T 
is lineℓ.

What You Will LearnWhat You Will Learn
 Identify postulates using diagrams.

 Sketch and interpret diagrams.

Identifying Postulates
Here are seven more postulates involving points, lines, and planes. 

line perpendicular to a plane, 
p. 86

Previous
postulate
point
line
plane

Core VocabularyCore Vocabullarry

PostulatesPostulates
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 Identifying a Postulate Using a Diagram

State the postulate illustrated by the diagram.

a. 
If

  then  

b. 
If

  then  

SOLUTION

a. Line Intersection Postulate If two lines intersect, then their intersection is 
exactly one point.

b. Plane Intersection Postulate If two planes intersect, then their intersection 
is a line.

 Identifying Postulates from a Diagram

Use the diagram to write examples of the Plane-Point Postulate and the 
Plane-Line Postulate.

Q

P

B A

m C

n

SOLUTION

Plane-Point Postulate Plane P contains at least three noncollinear points, A, B, 
and C.

Plane-Line Postulate Point A and point B lie in plane P. So, line n containing 
points A and B also lies in plane P.
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 1. Use the diagram in Example 2. Which postulate allows you to say that the 
intersection of plane P and plane Q is a line?

 2. Use the diagram in Example 2 to write an example of the postulate.

 a. Two Point Postulate

 b. Line-Point Postulate

 c. Line Intersection Postulate 

 Section 2.3 85
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 1. Use the diagram in Example 2. Which postulate allows you to say that the 
intersection of plane P and plane Q is a line?

 2. Use the diagram in Example 2 to write an example of the postulate.

 a. Two Point Postulate

 b. Line-Point Postulate

 c. Line Intersection Postulate 
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MONITORING PROGRESS 
ANSWERS

1. Plane Intersection Postulate 
(Post. 2.7)

2. a. Line n passes through points A 
and B.

  b. Line n contains points A and B. 
 c. Line n and line m intersect at 

point A.

Extra Example 1
State the postulate illustrated by the 
diagram.
a. 

A

B
If then

  Line-Point Postulate (Post. 2.2): A line 
contains at least two points.

b. 

BC

A
BC

A
If then

  Three Point Postulate (Post. 2.4): 
Through any three noncollinear points, 
there exists exactly one plane.

Extra Example 2
Use the diagram in Example 2 to write 
an example of the Three Point Postulate 
(Post. 2.4). Points A, B, and C are 
noncollinear, so there is exactly one plane, 
plane P, that contains them.

Teacher ActionsTeacher ActionsLaurie’s Notes
• MP4: Example 1 shows how the Line Intersection Postulate (Post. 2.3) and the Plane 

Intersection Postulate (Post. 2.7) could be illustrated.
• Note the shading of the planes to help students recognize the three dimensions of the diagram. 

The dotted lines represent segments that could not be seen from the perspective chosen.
• Common Misconception: In Example 2, it is difficult for all students to interpret the diagram 

correctly. Some students may see  !!!⃗ AB   as lying in plane Q versus plane P.

hscc_geo_te_0203.indd   85hscc_geo_te_0203.indd   85 2/12/15   1:48 PM2/12/15   1:48 PM



PRACTICE 2: SKETCHING DIAGRAMS 

 
 
 
 
 

 
 
 
A line is perpendicular to plane if and only if the line intersects the plane in a point and is perpendicular  
To every line in the plane that intersects it at that point. 
 

 
 
PRACTICE 3: Which of the following statements cannot be assumed from the diagram. 
 

	 	
	
	
	
	
	
	
	
	
 
 
 
 
 
HW2.3; 1-8 all; 9, 11, 13-23 all 
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Sketching and Interpreting Diagrams

 Sketching a Diagram

 Sketch a diagram showing  ⃖ ""⃗ TV   intersecting  — PQ   at point W, so that   — TW    ≅   — WV  .

SOLUTION

Step 1  Draw  ⃖ ""⃗ TV   and label points T and V.

Step 2  Draw point W at the midpoint of  — TV  . 
Mark the congruent segments.

Step 3  Draw  — PQ   through W.

A line is a line perpendicular to a plane if and 
only if the line intersects the plane in a point and is 
perpendicular to every line in the plane that intersects 
it at that point.

In a diagram, a line perpendicular to a plane must be 
marked with a right angle symbol, as shown.

 Interpreting a Diagram

Which of the following statements cannot be 
assumed from the diagram?

Points A, B, and F are collinear. 

Points E, B, and D are collinear. 

 ⃖ ""⃗ AB   ⊥  plane S

 ⃖ ""⃗ CD  ⊥  plane T

 ⃖ ""⃗ AF   intersects  ⃖ ""⃗ BC  at point B.

SOLUTION
No drawn line connects points E, B, and D. So, you cannot assume they are collinear. 
With no right angle marked, you cannot assume  ⃖ ""⃗ CD  ⊥  plane T.
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Refer back to Example 3.

 3. If the given information states that  — PW   and  — QW   are congruent, how can you 
indicate that in the diagram?

 4. Name a pair of supplementary angles in the diagram. Explain.

Use the diagram in Example 4.

 5. Can you assume that plane S intersects plane T at  ⃖ ""⃗ BC ?

 6. Explain how you know that  ⃖ ""⃗ AB   ⊥   ⃖ ""⃗ BC .  

ANOTHER WAY
In Example 3, there are 
many ways you can sketch 
the diagram. Another way 
is shown below.

T

W

P

Q

V

T
W

P

Q

V

A

p

q

t

A

T

S
DC

B

F

E
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