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2-"1 A | PRACTICE WORKSHEET - Conditional Statements

A conditional statemant is a statement that can be written as an if-then statement, S.gp\-.‘ N
“if p, then q.” VAT
The hypothesis comes |- The eanclusion comes [¢ t\l

after the word f. after the word then. m@
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i you buy this cell phone, then you will receive 10 free ringtone downloads.

Sometimes it is necessary to rewrite a conditional statement so that it is in if-then form.

Conditional: A person who practices putting will improve her golf game.
I-Then Form: If a person practices putting, then she will improve her golf game.

A conditional statement has a false truth value only if the hypothesis (H) is true and
the conclusion {C) is false,

Identify the hypothesis and conclusion of each conditional.

1. If you can see the stars, then it is night. 2. If x is an even number, then x is divisible by 2.
Hypothasis: Hypothesis:
Conclusion: Conclusion:

Write a conditional statement from each of the following.
3. Three noncollinear points determine a plane.

4. Congruent segments have equal measures.

5. On Tuesday, play practice is at 6:00.

Insects

Use the following conditional statement for Exercises 7- 8.
I it is a bicycle, then it has two wheels.

7. Give the hypothesis of the conditional statement.

8. Give the conclusion of the conditionat statement.
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22 A | PRACTICE WORKSHEET - Biconditionals and Definitions

A biconditional statement combines a conditicnal statement, “if p, then q," with its
converse, if g, then p."

Bicondilional:lTha sides of a titangle are congruent[if and only ifEthe angleé éré cdngruen_.l

..where p = hypothesis and g = conclusion

For each conditional, write the converse and a biconditlonal statement.

1. Conditional: If the date is July 4th, then it is Independence Day.

Converse:

Biconditional;

2. Conditional: If a figure has 10 sides, then it is a decagon.

Converse:

Biconditional:

Write each definition as a biconditional,
3.An isosceles triangle has at Ieast two congruent sides.

4. A cube is a three-dimensional solid with six square faces.
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A proot is a logicat argument that shows a conclusion is true. An algebraic proof uses
algebraic properties, including the Distributive Property and the properties of equality.

Properties of Symbols Examples
Equality

Addition Wa=bthena+c=b+ ¢ fx=—4 thenx +4=—4 +4.
Sublraciion lfa=bthena—c=b— ¢ fr+1=7thenr+1-1=7-1.
Muitiplication | if a= b, then ac = bc. If —% = 4§, then —2]5(2)' = B(2}.
Division ta=2andc#0,thend =5 | H6=arthenS =3
Refiexive a=a 16 =15
Symmefric lfa= b, thenb=a n=2then2 =n.
Transltive fa=bandb=rc thena=c. Hy=23%and3% =9, theny=9.
Substitution It & = b, then b can be substifuted _ e

for a in any expression. £ x =7, then 2x = 2(7).

For Exercises 1-12, wtite the letter of each property next to its definition.

The letters a, b, and ¢ represent real numbers.
1. fa= b, thenb = a

. if a= b, then ac = be.

. AB= AB

.a=a

Ata=bthena+c=b+c

.afb+¢)=ab + ac

;s W N

7.fa=band b = ¢, then a = ¢
8. f£P = ,Q, then

£Qa= LP
9. WA= /Band /B= +C,
then £A= s C.
0. Ha=bandec+# O,ihen%z %

11. If a = b, then b can be substituted for g
ih any expression.

12. fa=hthena—-c=b- o

Wrlte a justification for each step.
13, F X — 3 .
H 2x+ 6 1 3x-3y

Hd = Hi +

Seg. Add. Post.

Tx~3=2+6)+ (3x— 3)

x~3=8x+3

7Tx=5Bx+6

2x=6

x=13

e =T O MO0 D>

. Addition Property of Equality

. Subtraction Property of Equality

. Multiplication Property of Equality
. Division Property of Equality

. Reflexive Property of Equality

. Symmietric Property of Equality

. Transitive Property of Equality

. Substitution Property of Equality
. Distributive Property

. Reflexive Property of Congruence
. Symmetric Property of

Congruence

. Transitive Property of Congruence

When solving an algebralc equation, justify each step
by using a definition property, or plece of given information.

Given: 2(;—:&)=ﬁ>

Prove ”— -

Statements Reasons
1. @_(3;:5:152) 1. Given
2. 2x+6=12 2. Distribution
3. 2x=6 3. Add/ Sub Property of Equality
4. @E) 4. Mult/DWV Property of Equality
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Reflexive Property

Symmetric Property

Transitive Property

Proparties of Congruence

AB= AB
LA LA

If AB = CD, then CD = AR
licA=sB,then /B=r,4

¥ AB = CIJ and CD = EF, then AB = EF
KiAdA=/Band 78 = /Cthen 24 = £C

Use the given property to complete each siatement.

1. Symmetric Property of Equality

If MN = UT, then

2. Trausitive Property of Equality
IfSB = VT and VT = MN, then

3. Refiexive Proparty of Congruence

JT ==

Give a reason for each step.

4, 025+ 2x + 12 = 39

225 + 12 = 39
225x = 27

225x = 2700
x =12

Nanie the property that juseifies cach statement.

5 HmsG =35amdmsS = 35, then ms.G = m28
6. H10x + 6y = 14 andx = 2y, then 10{2y) + 6y = 14.
7. WJIK = T.M, then LM = JK.

Give a reason for each step.

8. Prove that if 2(x - 3} = 8, thenx =7,

Given: 2(x - 3) =8

Proveix =7

Staterments Reasons
a. 2x~8)=8 a.

b. 2x-6=8 b,

c 2x=14 o,
dox=7 d.




Perpendioular Lines

1, If line m is vertlcal and fine n i horizontal, how ave coplanat lnesmandnrelated? . .

2. 12 lines are perpendicular, these Hines meet to form augles,

Relations

3, The relationship “Is perpendicular tv" relates lines while the refation “Is equal to” relates
4. By nawe, the three special praperties used tn characterize a relation are;

8, Propeity: aRa
b, Property: IfaR Db, thenbRa,
o Property: IfaRbandbRo, thenaRe.

5. The Transitive Property for a relatlon, assuming one exists, can be used to relate the fivst object to
the Inst object, Glven that £ 1 &4 £2, 4’.’29‘4 L3, md £3 & £ 4, youmay conolude .

6. When the elation “is congrusnt to” is used o relate ungles, which propertios (Reflexive, Symmeirio,
and Tronsitive) exlst? , .

7. When the relation “is greater than” {5 used to relate numbers, which pmperties (Refloxive, Symmettlo,
and Transitive) exist?

8, When the retation “is pexpendicular to” {s used to relate Hnes, which pmperties {Reflexive, Symmetric,
and "Transitive) exist?

9, When the relation “is equal t0” I8 uged to relate numbers, which pmpettias (Reﬂexivs, Symmettic,
and Transitive) axist?

Conmieﬁnnu

10, 1, Given point P on tine t in plane Q, how many ltines can be drawn In plane Q that are perpendionlar
to line t at point B? .

b. Given poiat P on Hue t, how many lines can be drawn in tyrce that are perpendicular to line tat
point P? .

11, Construct the line that is perpendioular to 4B
at point P i

Y

11



12. Construct fhe parpendicular-bisestor of AB .

A B
Further Problems N
13, Supply or complete missing reasons for the proof of the theorern, 154
“Kf two lines are perpendicular, they meet to form a right angle.”
Given: AB L CT), infersecting at point B A E
Prove: £ AEC is aright angle
b D
Proof Y
~Statements Reasons s
(1.) 4B 1. CD, intersecting at point B ) \
(2) ZARC & ZCEB 2.} Tines form & adjacent angles.
(3)ym L AEC=m £ CEB 3.) .
(4.) £ ABB i3 a st. anglo, som £ AEB = 130°| (4) '
(5) m.£ ABC +m £ CBB = m £ AEB {3
(6) m.£ ABC+m 2 CEB = 180° (6. .
(1) m£ ABC +m £ ABC= 180°, (73 \
so 2'mZ ARC= 180°
(8) mZABC =90° @)
@)

(9.) £ AEC is aright angle

14, In Example 3 of Segtion 1.6, we verify the thearem:
“If two lines interseot, the vertioal angles formed are congruent.”
Use information from this thecvem to solve each problem,

aifme 1=142% fhenm L3 __
b.fmsLl=xtunmsI= .
e.lfmLl=x thenmL2= .

d. FFm.L2=2x+3 andm £ 4 = 5% 33, fen x = .

12




Hypothesis and Conclusion

1. Tn the conditional statement “If P, then Q,” the hwotheﬁs is the simple statement ____ and the conclusion
is the slmplo stetement s

2. In the following statement, underline the hypothesis once and the eomelusion twice,
“If two lines intersect, then the vettical angles formed are congruent.”

4, Rewrite the foltowing statoment in the form of the conditional statement “If P, then Q.”
“All isoscelet triangles have a pair of congruent sides.”

‘The Written Parts of 8 Formal Proof
4. The five parts that must be shown In the formal proof of a theorem ase:
a3, Statement of the
b, Drawing rapresentingthefam foundlume of the theorem,
o, Given, which desoribes the drawing based upon the of the theorem,

d. Prove, which describes the drawing based upon the, — of the theorem.
o, Proof, which provides statements and reasons ina logica: opder ~ begioning with the
statement and ending with the statement,

5, For the stated théoremn and the related drawing, write the Given aud Prove.
“If two lhaesmeﬂtoibrmaﬁghtauslc.menﬂwmﬁnesarepmpendicu >

Given: .4_.___LJ E e

Prove; : A a

Converse of a Theoremn

6. The converse of the siatoment “If P, then Q” is the statement _ . v
7. 13 the converse of every conditlonal statoment “If P, then Q” necessarily trae? _______»
8. a. Write the converse of the statement, “If two Iines arve perpendicular, they meot to forma

right sngle.”
b, Js the converse thet was written in part @)tueorfalse? .

"Theorems of Sectlon 1.7

9, Suppore that () £ 1 is complementary to £ 3 '
and that (b) £ 2 Is also complementary to £ 3,
Howare £ § and £ 2 yelutad? f \
4

10, Consider ike theovem, “If' the exterior sides of two adjacent acute
angles form perpendionlar rays, then these angles are complementary.”
In the dtawing, B4 1 BC . Giventhatm £ 128", usethe D
theorem to find m £ 2, . i

13 B C
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11, Supply or camplete missing statements of reasans fot tho proof of the theorem,
“Ttwo anglos are supplontentaty to the same angle, then those anales are congruent.”

Given: £ 1 is supplementary to £2; _
£ 3 1s supplementary tn .22 :
Prove: L1 23 _ of Sa a

Proof

~.Statements :
(1) £ 1is supplementary to £ 2; (1)

£3 is supplomentary to 22
QY mLlimL2=180; . 2},

mL3I+mL =180
B)mLl+mL2= (3.) Substitation Propesty of Hquality
g; MLy =ms3 : ) g; Propetty of Bquality

12. Cansider the theorem, “If the exterior sides of two adjacent angles
form a stralght line, then thoss anglos arg supplementary.” -
Inthe figwre, B Is a siralght fine, '
8. Glven thatm £ 3 =128, findm L4, ____ : H

b, Giventhat n £ 4 =49, find m L3, ___,
o.(_iivmthntmé:"=3ymdrn.£4=’y.ﬂndy. — : a4

TH 4
N
En]

13. In the figure, 4B = J!'}"’_'C"".M13themidpoiutaf:!IW.HB7
and N is the mldpoint of DC . How ure the four line sogmonts
AM, MB, DN ,and NC relnted? .

i r
5
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14, In the drawing, ZABG & £ BRG, Also, BD biseols ZABC

and FH bisects £ BVG. (fm LABC =56, find tho mogsure
of each of the four numbered angles, R

14



