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2 1A - Conditional Statements

Bellwork

find the length of CD.
1. C(4, -6) and D(8, 8) 2. M(-1, 1) and D(1, —4)

Find M and CD. FlndCa
(22)s(6od) | )
{: J(-?iﬂf?{ g\ d-‘{—m)H(-'(-(o )

The endpoints of CD are given. Find the coordinate specified and
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, Complete the statement.

4. A ﬁrafﬁéf'ﬂ angle has measure of 180°.

1. A m Va ?(M has six sides.
2. Iftwolines forma__ ¢ I'(()/h 4— angle, they are perpendicular.

3. Two angles that form a right angle are WA fayy  angles.

Warm Up
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Work with a partner. Determine whether each conditional statement is true
or false. Justify your answer.

a. If yesterday was Wednesday, then today is Thursday.

Trve

b. If an angle is acute, then it has a measure of 30°.

False, an angl and b awde and be 20°

c. If a month has 30 days, then it is June.

Falsc | Agal hes 30 dayS

Exploration 1

— — —

Work with a partner. Determine whether each conditional statement is
~ true or false. Justify your answer. '

a. If sADC is a right triangle, then the Pythagorean Theorem is valid for
sADC. Trwe

b. If 2A and B are complementary, then the sum of their measures is

% Fike, Ahy will add 4 9o

c. If figure ABCD is a quadrilateral, then the sum of its angle measures

is 180°. Fq/g(/ QW( w/” Q(/f{ '1‘0 /XB

d. If points A, B, and C are collinear, then they lie on the same line.

[ re€
e. If — and —— intersect at a point, then they form two pairs of vertical
AB BD
anales. [ 2

Exploration 3
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Cy Core Concept

Conditional Statement

A conditional statement is a logical statement that has two parts, a hypothesis p
and a conclusion g. When a conditional statement is written in if-then form, the
“if”” part contains the hypothesis and the “then” part contains the conclusion.

Words If p, theng. Symbols p — g (read as “p implies ¢7)

Core Concept

Label the hypothesis with "p" and the conclusion with "g". Then rewrite
the conditional statement in if-then form.

" a. All birds have feathers.

T pn onimal s abid, Hhem i has {ettors,

b. You are in Texas if you are in Houston.

If yow are toushn, Then JoV are 1n TS,

Example 1
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Label the hypotheéis with "p" and the conclusion with "g". Then rewrite
the conditional statement in if-then form. Then rewrite the conditional
statement in if-then form. '

1. All 30° angles are acute angles.

TE£ on an6u is 30°, ttn 4 s oacvie,

2.2x+7 =1, because x = -3.

¢ 7

If Y=-3, ten 2x{7= |

Monitoring Progress 1-2

| Core Concept
_Negation
The negation of a statement is the opposite of the original statement. To write the

negation of a statement p, you write the symbol for negation (~) before the letter.
So, “not p” is written ~p. '

Words notp Symbols ~p

4

Core Concept
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Write the negatioﬁ of each statement.
a. The ball is red. b. The cat is not black.

The ball 15 net red The cat s black

c. The shirt is green. d. The shoes are not red.

7]4 5/14/4 s nOTI’ gﬂ'ﬂ’i “The SHoes are //n{,

Example 2

&) Core Coneept -
Related Conditionals

: Consider the conditional statement below.

Words If p, then q. Symbols p-—>gq

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

Words If g, then p. Symbols g —p

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

Words  If not p, then not g. Symbols ~p— ~¢q

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

Words If not ¢, then not p. Symbols ~g-— ~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.

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

a. the conditional statement p — q
TF yo o a 84“4” phyer, then yov are 4 rwsielqn,

b. the converse g — p :
T v ot & Musiecah, Fhen Yo ard & guddal player,

c. the inverse ~p — ~q
I-f ym/ anre V)o'{» déq/l‘/z«" P[qv(r, FHen v are /’70'/ al Mvsrera n

d. the contrapositive ~q — ~p

I¥ v ant nok a musieiun, Thevt yov are 1ot a ;w%‘aw pét%.,,,’

Example 3

Let p be “the stars are visible” and let g.be “it is night.”

_ Write each statement in words. Then decide whether it is true or false.
a. the conditional statement
T£ e stars are NTibe, Fhenn 4+ 0§ n/rh-ﬁ,
b. the converse
I W 15 pgnd, rhent A7 Stars are visebe.
c. the inverse
TI# +9e Stary are nr Vi, Fpen i+ ;s net 1Fhk

d. the contrapositive

T 4 5 ot ngnd, Foen 4R SHars ave pot vhsble,

Sep 14-3:54 PM
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Definitions: you can write a definition as a
conditional statement in if-then form, or as its
converse; both are true for definitions.

perpendicular lines: lines that intersect to
form 90° angles

Sep 10-2:56 PM

—— =Tie

Decide whether each statement about

, the diagram is true. Explain your answer ::é
using the definitions you have learned.
— — L ot
a. AC LBD TTrv¢ A E C
b. zAEB and +CEB are a linear pair. -77yv¢ \
c. EA and EB are opposite rays.
T—alSe
|
|
Example 4
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Use the diagram. Decide whether the
statement is true. Explain your answer
using the definitions you have
learned.

a. zJMF and 4FMG are supplementary. ~ T yv¢
b. Point M is the midpoint of FH. [ lse

c. zJMF and 4HMG are vertical angles. Tve

d. FH1JG = qlse

Monitoring Progress 6-9

Homework:

pg. 71 # 2,38, 10,18, 22, 25-28, 38

4

Y Z-L{’g—\()) H'IS, IX—ZO/ 1S & (3§

Sep 14-3:37 PM
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| 2.1B - Bicondiﬁonal Statements

1. Given the conditional statement, which is always
true? (Converse, Inverse, 'Contrapositivec%

“If John lives in Chicago, then he lives in Illinois.”
2. Find a counterexample.

. If two angles are congruent, then they are acute.

| Ml = 100° , mi®=00°

Sep 10-2:58 PM

%) Core Concept

Biconditional Statement

When a conditional statement and its converse are both true, you can write them
as a single biconditional statement. A biconditional statement is a statement that
contains the phrase “if and only if.”

Words pifandonly if g Symbols pog

Any definition can be written as a biconditional statement.
\__ 4

***A biconditional statement must be true both ways!

Core Concept
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Rewrite the following definitions as biconditional statementé.

1. If two lines intersect to form a right angle, then they are

ow  per p/ﬂcfl'éu la

2. Aright angle has a measure of 90°.

perpendicular lines.  Two lines inderscet o frm a right £ i+6

F/]m o«w(o)/u is o rré/v\’r Q ng"a € meawes Q4.
3. If two segments have the same length, then they are congruent.

T(M) 5S¢ S ol e Cantt L/n(/(,/ﬁ yof A N ey

September 10, 2018

[nes .

Sep 10-3:00 PM

the fall play, then she must be taking theater class.

are at least 35 years old, then you can run for President.

ReWrite the statements as a single biconditional statement.

., 1. If Mary is in theater class, then she will be in the fall play: If Mary is in

Mag 15 1n +iatre class Hf che 1s n+1 fal/ p/a}

2. If you can run for President, then you are at least 35 years old. If you

=

?

Monitoring Progress 12-13

10
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Let p be “snow is falling” and let g be “it is winter.” Write the conditional
statement (p — @), converse, inverse, and contrapositive in words.

Tf S s %l\mé,, Hert (F s winder.
TE i+ s wnter, +ren swow s FulleAg
I€ smw 1"s net+ Fallenk, +zen rts rast oiridfer,
L 4 Ts et winter, Fren SN is et 'rca///ﬂé.,

Could a true biconditional statement be written from these

statements?
Ao

Closure

Homework for 2.1B:
Dg. 72 #-30-36-Evens, 4%&3, 46, 53, 55, 58, 59

?8 1 # Zq/g(p/t{(p(ﬁ,%«‘,f‘i

Sep 10-2:59 PM
11



