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:Alg'ebraic Applications of Proving Lines Perpendicular

c
Let D be a point on AB between A and B. A
If CD L AB,mZADC =3x—y, and m£CDB = 2x+y,
find the value of x and y. <

A D

~ AB intersects CD at E, mZAEC = 3x and mZAED = 5x — 60.

Show that ABis perpendicular to CD.

In ARST, a line drawn from vertex R intersects ST at B. If mZSBR = %—x +30 and

4

m£TBR = 4x - 70, show that RB is an altitude in ARST.

¥



Proving Lines Perpendicular

)

Theorem: If two intersecting lines form congruent adjacent angles, then they are perpendicular.

To prove 2 lines or segments are perpendicular:

e Show when the two lines or segmeénts intersect, they form right angles.
OR

» Show when the two lines or segments intersect, they form congruent adjacent angles.
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1. Given: CE=CF A

/C

D is the midpoint of AB D

Prove: AB L CD F

J | ’

i Statements Reasons B




\S]

Given: LZAEF= ZBED
ZCEE = /CED

Prove: XE RS E‘_E

i

Statements

Reasons







Pm\m'\.os Lines _L 4 Algebraic Applicohons

EXERCISES
C
c g D c
A D B A D B Q A B
Ex. 1 Ex. 2 Ex. 3 Ex. 4

1. Given m, 21 = £4,and 22 = .3, prove that <CTI3 L :1—5

2. ¥ AC = BC and CD bisects 2 ACB, prove that CD | AB.

8. f PR = PS and QR = @S, prove that PQ 1 RS.

4. If polygon ABCD is equilateral (AB = BC = CD = DA), prove that
DB 1 AC.

5. Given CED, 21 = 2,and 23 = 24, C
prove that CD is the perpendicular
bisector of AB.

L3N

A D B
6. Prove: The bisector of the vertex angle of an isosceles triangle is
perpendicular to the base of the triangle.
In 7-9, let D be a point on AB between A and B. C

7. Given m«ADC = 3x + 18
" and mzCDB = 4x — 6.

a. Find the va(lgg of x A D B
b. Show that CD 1 AB. ) Ex. 7-9

8. ¥CD L AB, msADC = 3x — y, and
mL CDB = 2x + y, find the value of x and the value of y.

9. fCD L AB mszCDA = 7x + y, and mz CDB = % + 4y, find the
value of x and the value of y.

10. AB intersects CD at E, nliAEC = 3x and m<AED = 5x — 60.
a. Find x. b. Show that AB is perpendicular to CD.

11. In triangle ABC, a line drawn from vertex A intersects BC in D. If
mzADB = 6x and mzADC = 9x — 45, show that AD 1 BC.

12. In ARST, a line drawn from vertex R intersects ST in B. If
mzSBR = $x + 30 and m« TBR = 4x — 70, show that BB is an
altitude in A RST.



Name. .
AAS  Homework_

Complede. # 1-10 on a Sepaxak Sheet of paper.

EXERCISES

In 1-6, the figures have been marked to indicate the given premis-es.
Tell whether or not the triangles must always be congruent, and give

your reason.
F E
D C . ] E
D < D
E B C
’ ; ﬁ A
A B A B
Ex. 1 Ex. 2 Ex. 3

=
3@'
¢

j D E
D B P A B

Ex. 7 Ex. 8 Ex. 9
7. Given: BD bisects B and 2A = »,C
Prove: AADB = ACDB. .
8. Given: EMP bisects AMB at M, and +tR = ,P
Prove: RM = PM. :
9. Given: In AACB, AC = BC and 2ADB = ,BEA.
Prove: AE = BD. '
10. Given: AFCD,ED 1 DA,BA 1 DA, DC = AF, and +E = /B
Prove: EF = BC. :




Proving Triangles Congruent Using the AAS Postulate

Given: AF and CG )
intexjsect at D, /7/\ E
.C—B = —G—E‘, ! 2 i
Ll =22, A B Dv}F

Prove: ACBD = AGED G
2. Given: Isoséeles AABC with BA = BC B
CD L BA and AE 1L BC
Prove: CD = AE. D E

Plan: Prove ADAC = AECA '_ el



3, Given: LB=LC, L A
AH is the altitude to side BC.
Prove: AB =AC. :

~87,

P LRS, MQ LS7, __
is the midpoint of RT.
PxMa. :

4, Given:

SE

=

|

Prove:

=




l - Using Two Pairs of Congruent Triangles I

\.  Given: AEC, BED, and GEF; AE = CE, FE = GE.
Prove:r a. AFEC = AGEA. b <C s £A. ¢. ADEC = ABEA. o E



5. Given: PQ, PAB, PCD, AGQD, and U@B. <1 = 22 and AP = CP
Prove: QB = @D.



Parallel Lines in Proofs

To prove two lines that are cut by a transversal are paraliel, prove that any ONE of
the following is true:

1. A pair of alternate interior angles are congruent.
2. A pair of corresponding angles are congruent.

3. A pair of interior angles on the same side of the transversal are supplementary.

1. Given: Quadrilateral ABCD, BC=DA
BC || DA

Prove: AB| CD A D




c D

Given: ADand BC bisect each other at £
Prove: AB||CD,

A B

If CE bisects Z/DCB and CE || AB,
prove ZA=/B.

> E



Name

geometny R

iy

A4

Date
Pericd

| PARALLEL LINE PROOES

- Given: AR 4 CD biseck eoch otherat €.

Prove: a) scepn s ADER
b) < < ECA > < EDR
C) CA Il DB

Giiven: DE | AC, BF L AC ,AFSCE
and DE = BF

Prove - a) A ADE & ACBE
b) DA Il RC

Given = AB 1(DC, AB < CD

—

Pove: ADZ ce and AD I RC

———

Given: e 1 AR, <1 S<a
Prove: «a > <R




A B

Giveru /1 = /3and £2 = /4
—_—
Prove: ED || BA

is the midpoint of CF and of BE
FE

E

Given: BC | AD,ET | AD, B

Prove: ED || AB

AB | ED

‘

Bk

IR

M

’

/1=/2, EF=CR,AF=CD

g -

IR

B



N ame Date

Period

HYPoTe' NUSE-LEG PROOES

RCISES
C
B C B
- N - D
N A D E
Ex. 1 Ex. 2
1. Given: Right 2ABD, right ~CDB, and AD = B,
~ Prove: AABD = ACDB.
2. Given: PB L AC, PD L AE, and 4B = AD,
. " Prove: AABP = AADP
o c Q
D C
E F
A M B A B P S R
Ex. 3 Ex. 4 Ex. 5
3. If M is the midpoint of AB, ME 1 AC, MF L CB, and ME = MF,
' prove that .CAB = ~CBA.
4 DA | AB,CB L AB, and AC = BD, prove that:
8. AACB = ABDA. __ b. AD = BC
5.In APQR, QS L PR, PQ = RQ, mc1 = 4x, and m22 = 2 + 18.
a. Prove APQS = ARQS. b. Find the value of x. ¢. Find mel,







Nome:

12 In the diagram below, AE = BE and CE = DE.

C B

A ’ D

a  Explain why AAEC = ABED.

b Given the following, find the lengths of
the three sides of each triangle:
AC=2x
BD=x+5
AE=x+6
EC=x+7

i AE =BE,CE =DE, and
In the diagram below, AE = BE, CE = DE,
° ZACE= ?AEC, mZACE =5x,and m._./.BDE =
7x — 18. Show that ADBE is a right triangle.

15 Alyssa says that two triangles are congruent
if two pairs of sides are congruent and one
pair of angles are congruent. Is she right?
Explain.

C
Using the above diagram, answer questions 16-

22,

16. Name a linear pair.

17. Name a pair of vertical angles.

18. IfCD 1L AB, name a pair of right ang”

19. If LEGF is aright angle, name a pair of
complementary angles.

20. If CD bisects ZACB ,what conclusion can
you make?

21. Name a pair of adjacent angles.

22. ¥ CD bisects AB -what conclusion can ven
make?






Proof Toolbox: Parallel Lines

Important Angle Relationships:

10N\ 11 i Alternate Interior Angles: Look foraZ or N
A1& 74, 29& /5

A1& 22, L9&L7

Transversal: Look fora U
A&, /9& /8

> f
3N\2 D E
i Interior Angles on the Same side of the

Proving Lines Parallel:

1. If you are given Parallel Lines:

Part A:

Given: BC||AD

A D

Statements Reasons
1. BC| AD 1. Given
2. Al=/4 : 2. If 2 || lines are cut by
transversal, then their
alt. int. £’s are =

**Note: You cannot say £2=.3, unless you know that AB| CD

Part B:

Given: AB|CD

Statements Reasons
A _—_ = .
1. AB||CD 1. Given
2 b
\
\//VF 2. A=212 2. If 2 || lines are cut by
transversal, then their
B corr. Z's are =




2. If you must Prove Parallel Lines:
Part A:

Prove: AC| FE Statements

Reasons

/\ 1. ZACD=/EFD
B D E o
/ \/ 2. AC||FE

. Corresponding Parts of
A’s are =, (Possibly)

m =

2. If 2 lines cut by a
trans. formz= alt. int. £’s

A - then lines are ||.
Part B: L
Prove: BE| AF Statements Reasons
¢ 1. Given

1. ZCBD = /BAF
B ,/\D E —

3. Proving Lines Perpendicular:

Prove: ABLCD Statements

2. If 2 linescut by a

trans. form=corr. £’s
then lines are ||.

Reasons
C
1. A1=.22 1. Given
112 2. ABLCD 2. If 2 lines intersect to
< > form = adjacent £’s, then
A D B

lines are L.



4. Proving A’s are = by AAS=AAS. Just make sure you have the right order!!!

5. Proving A’s are = by Hypotenuse-Leg: HL=HL.
D

You must have 3 things after you
have your right angles for
hypotenuse-leg:

B

P 1. Find your hypotenuses and prove they’re
congruent. (The hypotenuse is the longest
side and it’s across from the right angle)

2. Find a pair of legs and prove they’re

C congruent.

E 3. State that the two triangles are right triangles.







Name

Properties of Parallel Lines

1. In the figure ABHCD, m£3=110 and m£12=55.

Find:
mZl mZ10
ms2 mZl13
mZs6 mZs15

2. Find the measure of angle 1.

v

1\
Y

36°
1

< 31° B >

a h
1\2 3\4
4 < > .
8 \7 6 \5
9 \10 11N 12

3. f mLEGA=2xand mZGHC =5x-54,
find the value of x.

>
T
v

w

@]
4
T
A/
v
v

If at'b and cud, mZ3 =34 find:

ms?2 mZl11
mZ7 mZ13
mZ10 ms16



5. Two parallel lines are cut by a transversal. One of the two interior angles on the same side of the
transversal contains 15° more than the other. Find the degree measure of the smaller angle.

6. In the accompanying diagram, EHEE . If mZAGH =40—-xand mZGHC = 6x+10, find the
value of x.

F

7. If DE ﬂA—B ,mZDCA=40, mZECB =70, find the measures of each angle of AABC.
C

D < i > E

A B

8. In the accompanying figure, aﬂb, m/3=2y, mZ4=x+y,and mL5=2x-y,
find m/3, mZ4, mZ5 .
(Hint: Set up a system of equations for this. That means 2 equations with x’s and y’s)

Y.

5/6

3
1/2

A
v
Q

4

A

v
-y



Parallel Lines in Proofs

To prove two lines that are cut by a transversal are parallel, prove that any ONE of
the following is true:

1. A pair of alternate interior angles are congruent.
2. A pair of corresponding angles are congruent.

3. A pair of interior angles on the same side of the transversal are supplementary.

1. Given: Quadrilateral ABCD, BC=DA

BC|| DA

Prove: AB|CD A D



Cc : D

Given: ADand BC bisect each other at £
Prove: AB||CD,

A B

If CE bisects ZDCB and CE|| AB,
prove LA=/B.

> E



Name:

Greomeny R+ Paralil Lines 4 Misc Proof’ Test Reviasd

of directions.

1.

/

X,y
68

/

V

2. N 3.
X e 76 128 X
y ~_
76\ Y 48 T
e

z
%X-m , 6

Directions: In numbers 1-4, find the angle measures of x and y. Remember the little arrow-heads mean
lines are parallel. In numbers 5-8, [ || m, find the measure of missing angle x. Number 9 has it’s own set

N2

f‘f =
ig;- 5 B4
B
y 7~
7 -« L
X
100
- 40 .

In the following diagram, AB Il CD and

EF bisects ZAFG .

a.

b.

If mx1=100, find the measure of
each of the numbered angles.

If mxX3=4x—9and m£5=x+19,
find the measure of each of the
numbered angles.

3x — 40
B
m X
m
33 > ]
X
> m
G
13\J12 12
=
10\U11 13 D
6
7 5
_> B



10. Given: LJ||WK || AP, PL|AG
Prove: Al1=./2
! P
L W
2
A G
A T -
11 Given: AT Il MH Hint: For this pro(‘)if,
- - you will use the 3"
Prove: é%:f]{{ reason we wrote in

our notes for parallel
line proofs.




12. Given: I@HEE

KH || BC
Ll=/2
1 213 g Prove: HK 1 AB

TW = SP
13. Given: RP||SW
SP(|ITW

Hint: For this proof,
look for the capital F in
the picture and use that
type of angles- refer to
your notes for parallel
lines if you don’t
remember.

Hint: This
proof should be
Prove: ATSW =ASRP | AAS.




DE | AC,BF L AC
Given: AD=CB
AF =CE

Prove: AADE = ACBF

Hint: Use Hy-Leg
for this proof.




Name

Geometry R: Parallel, Perpendicular Lines, and

Misc Proofs

Directions: Show all work and clearly express your answer for full credit.

. In the diagram, AB||CD. If m<ZBMO =40
and m/MON =112, find m£DNO ?

B

‘LM

P

0

QA

2. m/4 = 8x + 6 and m£8 = 10x -20, then find

the value of x.
! Z
A
5

8

<%
6

<_

7

| 3. If £1 and £ 2 are congruent, which must be true?

4. I, in the accompanying diagram, Z || L, and
L, || L, then angle x is NOT always congruent to
which angle?

A L/
X
€ 1/2 > <+ / / — L
— _/L e ‘_c’/b //d , 0
Ls |
(A) mLlp (C) kLlm A c
® iim ® plim ® 5 A

5. Two parallel lines are cut by a transversal. One of two interior angles on the same side of the transversal
contains 15° more than the other. Find the degree measure of the larger angle.




6. Given: MN and Fé

mZMPQ =2x+10
mLNPQ =3x-30 -

(=

Show that MN L PQ M

7.

If AB and CD bisect each other at point E,
prove: (a) ACEA =ADEB
(b) ZECA = ZEDB

() CA|DB




8.

Given: In APQR, Z(Qis a right angle
ST L PR
RT=RQ

Prove: ATRS =AQRS

Ll=/4

9. Given:

£L2=.3

Prove: ?{E 1S W




10. Given: AFCD

Eiﬁandﬁiﬁ
BC||FE
AB=DE

Prove: ZE =DF




Name:

g R Parallel Lines, M Proefs
\()qeomdv}j >
. 1/2 _
b A .
2 5/6 =
A

£2 and £6 can be classified as

i

A) alternate interior angles

B) corresponding angles

C) interior angles on the same side of the transversal
D) none of these

2) S

K

Fromthe given figure, name a pair of alternate interior
angles.

3) What is the value of x that makes £ | £2?

/‘T

< 11
(6x + 30)°
o]
. / (2x + 6) .ty
A) 18 C 12
B) -6 D) 6

4)  Whatis the value of x that makes £1 Il £9?

4

(o]
\(3x+ L/

(4x-12)°

< > Lo
A) 264 0 29
B) 25 D) 5

5)  Inthe accompanying diagram, AFB I CDE. If FD bisects
£CFB, which statement is true?

A F B

A) Ly=/z O sws=ysz
B) 4x=yy D) tw=sy
:P Q;
1 23
6)
R 4.5 8\9S_

‘y7 11\10'

Ifﬁ i E, m£5 =40°, and mz8 = 50°, find the measures of
the remaining angles in the given figure.






7}  Inthe accompanying diagram, AB it CD, mex = 50°, and

mey =60°.
A= = >B
Z
c< 2 D
What is mzz?

Write a two column proof for each of the following

A

9

B D C

Given: AB.LBC
£EDC s aright angle

Prove: AB i DE

8)

10)

In the diagrambelow,Xg I CE.

A

B c D

If msB =32° and mt ACE = 80°, find mz ACB.

Given: @Ii RS
Q@=RS

Prove: @ I PS






Nagne - .
“ame. Paraldlel Lines Review

I. In each of the following, find the values of x and y:

(a) / (b)

| (© o ;
T @
L y
(e)
= — O / /
63° 18° =
X
) / /y >
=y Inthe ¢ accompanying diagram, A = Ef G ,/_: B
AB|CD and FG bisects _
LEFD. If m/EFG=x and :
m/ FEG =4x, find x. C - - > D
/¢




" Given that 1| m, find the value of x.
37° / > |

/4»—3«1 /

8 - / .|
2x-—7
3x - 20
- m

j0Given AB, mZADC = 6x and m£BDC =

a. Find the value of x.
b. Show that AB L DC.

1

o

Ox-—45.

h 4

>
¥
O



A
. Given: BALAD, BCLCD,
AD =CD.
Prove: BD bisects LABC. 5 1 .
: 2
c

(2

= If E is the midpoint of BC and E is the midpoint of ﬁ, prove:
L AB| FC.
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(Liver

Frove :

<[ =
= <
Z, <[/ =<5

AB || DcC
\\\ //.,,.M
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easons




