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Objectives

After studying this section, you will be able to

® Use detauzsin proofs
m Apply the midpoint formula /
—

Part One: Introduction

Detour Proofs

Lines in the Plane — Chapter 4
4.1: Detours & Midpoints

AMDG

DateF‘bo oa- lg

To solve some problems, it is necessary to prove more than one pair
of triangles congruent. We call the proofs we use in such cases

detour proofs.

Analyze carefully the following example.

Given: AB = AD,
BC = CD
Prove: AABE = AADE

Example

&

Notice that of the given information only AB = AD seems to be
usable. There does not seem to be enough information to prove that
AABFE = AADE. We must therefore prove something else first, tak-
ing a little detour to pick up the congruent parts we need.

Given: AB = AD,
BC = CD

Prove: AABE = AADE

o

A :
el
b C

1" set of = As: 2" set of = As:
A

B/F%\\D

Statements

Reasons

1. AB=AD &BC=CD

LGIVEN

> AC ‘2

2.

MM

a
85 ((|22)

4.%

5.

AL =6Ag

. AABE = AADE

6;%583045)

Ms. Kresovic

Whenever you are asked to prove that triangles or parts of trian-
gles are congruent and you suspect that a detour may be needed, use

the following procedure.



: Procedure for Detour Proofs

1 Determine which triangles you must prove to be congruent to
reach the required conclusion. (In the preceding example,
these are AABE and AADE.)

2 Attemplt lo prove that these triangles are congruent. If you
cannot do so for lack of enough given information, take a
detour (steps 3-5 below).

3 Identify the parts that you must prove lo be congruent to
establish the congruence of the triangles. (Remember that
there are many ways to prove that triangles are congruent.
Consider them all.)

4 Find a pair of triangles that
(a) You can readily prove to be congruenl
(b) Contain a pair of parts needed for the main proof (parts
identified in step 3)
5 Prove that the triangles found in step 4 are congruent.

6 Use CPCTC and complete the proof planned in step 1.

The Midpoint Formula

In some coordinate-geometry problems, you will need to locate the
midpoint of a line segment. A method of doing so is suggested by the
following example.

Example On the number line below, the coordinate of A is 2 and the coordinate

of B is 14. Find the coordinate of M, the midpoint of AB.

A M B
¥ ? 14

There are several ways of solving this problem. One of these is the

averaging process (the average of two numbers is equal to half their

sum). We will use x,, (read ““x sub m”) to represent the coordinate

of M.
2+ 14
Mg
16
=5 =8
Check: AM=8—-2=68

MB=14-8=6

Therefore, 8 is the coordinate of M.

the midpoint formula, that can be used to find the coordinates of
the midpoint of any segment in the coordinate plane. The proof of

We can apply the averaging process to develop a formula, called (
this theorem is left to you.

Theorem 22 If A = (x4, y,) and B = (x,, y,), then the midpoint
M = (x,,, ¥) of AB can be found by using the
midpoinl formula:

X, +x, vty y-axis
M:{xm,ym]z(—-12 2‘——12 2)

x,7)
e (1,9)
o D(5,31)

/ Mk ymd
Alxy)

Fun applet: http://www.mathopenref.com/coordmidpoint.html

,,I ( g} o‘:’o)
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Part Two: Sample Problems
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Lines in the Plane — Chapter 4

4.1: Detours & Midpoints Date

> PR
Problem 1 Given: PQ bisects YZ. Z HﬁP Y
Q is the midpt. of WX.
LY = 27, WZ = XY &
Conclusion: #WQP = £ XQP X
Proof [ |
W [ Q | X
Statements Reasons
e o
1 PQ bisects YZ. 1 Given
22Pe e 2 If a line bisects a segment, then it

3 /4Z=/,Y

4 WZ = XY

5 AZWP = AYXP
6 WP = PX
7
8

Q is the midpt. of WX.
WwQ = QX

PQ = PQ
AWQP = AXQP
£WQP = £XQP

N U e w

9
10
11

divides the segment into two =
segments.

Given

Given

SAS (2, 3, 4)

CreTa

Given

mdpt = "‘="$9_c66-)
gfé(ccg ga)
cpcaC

SAS
ASA
SSS
—

Problem 2 Find the coordinates of M, the mid- y-axis
point of AB. B(.6)
Solution /
A(-1.3) ] M((xgm) a
=
X-axis
y-axis C (6, 10)
Problem 3 In AABC, find the coordinates of the
point at which the median from A (;_1 g} “) M
intersects BC. \ A (14, 5)
Bz 4)
X-axis
Solution Since a median is drawn to a midpoint, use the midpoint formula to

find the midpoint M of BC.

Ms. Kresovic



Problem Set C
16 Given: AB = AC;
e
BD bisects ~ABE.
—
CD hisects £ ACE.

Conclusion: AE bisects BC.

Statements

0

A

A

E
Reasons

1 AB=AC

2 BD bis ZABE.

3 CD bis £ACE.

4 LtABC=/ACB
5 LDBE = /DCE
6 BD=CD

7 AD = AD

8 AADB = AADC
9 LBAD =/CAD
10 AE=AE

11 A AEB = A AEC
12 BE=EC

13 AE bis BC.

1 Gioea
2 (=i veu_
3 (=ive
4> (D
— (23«
6@3 L‘B (S)
7 Pe P
8§ SSS(1, ,F)
9 CPCTC ()
10 Rof
11 SAS
12 c,pQTCC H> \
BQE&%? ud
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17 Given: PT =PU
PR =PS

Prove: PQ bis 2RPS. T

1 PT = PU,PR=PS 1 G sev

2 £TPS = /UPR 2 et

3 ATPS = AUPR 35;&86(2,\3
4 /PRU = /PST 1 CfcTe (%)
5 LT =,U 5 CPCTC (3)

6 LTRQsuppPRU 6 SE/ > <opplS

7 cUsQsuppcBST 7 STL = SOP P LS
8 LTRQ = ,USQ 8 LS .sup]o+o YL sSELS ( 5"91.)

9 TR = US 5ob**(‘ac{'\m( \&‘3
10 ATRQ = AUSQ 10 ASACS 9 %)
11 RQ=5Q 11 CpCJ"

12 APRQ = APSQ 12 SAS (14 IIB
13 LRPQ = £SPQ 1B gpeAc ()

14 PQ bis RPS. 14 a"";é S = a))'b



18 Given:

Prove: AAFB is isos.
1 AD = DB, AE = BC
2 CD = ED
3 AADE = ABDC
4 LADE = /BDC
5 LADB = LADB
6 LEDB = LCDA
7 AEDB = ACDA
8 EB = CA
9 AB = AB

10 AABE = ABAC

11 LABF = /BAF

12 BF=FA

13 AABF isisos.

W 0 -1 A A W

10
11
12
13
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Homework
Problem Set A X

1 Given: WX = WZ, XY = Z¥ ‘

Prove: AXAY = AZAY W\IA/Y
&
Statements Reasons

m—XEW
XY =7¥

Given
Given
Reflexive Property

LXYW = LZYW

Reflexive Property

i | 1
2 2
3 3
4 AWXY = AWZY 4
5 5
6 6

7

7 BXBY = LAY

2 Given: MN = NS, M

Prove: Z/MQP = /SQP P N

(With the Givens on the same line, 7 steps.)

Statements Reasons
1. 1.
2 2
3 3
4 4
5. 5.
6 6
7 7
A

3 Given: A is equidistant from B and D
(that is, AB = AD).

.._> E
g b'ise(:ts L_BAD. B — D
Prove: AC bisects BD. C
Statements Reasons
1. Ais =dist from B and D; AB = AD. L
AC bis £BAD.

I N N e Bl

2
3
4.
5
6
7




4 Tind the coordinates of the midpoint of y-axis
each side of AABC. Be.s)

At a,3><

‘\I X-axis

C, -1

Make sure you communicate to the reader what you are doing. Use subtitles or subheadings, like this:

MOpt AB Mopt BC MOlpt CA

5 Find the coordinates of the point where y-ais
the median from A intersects BC. A (4, 8)
Medion =
, cir2 3)
Fl/ V\JO{ B (2’ 1)
X-axis
8 If the shaded square has center at C and y-axis
an area of A, find C and Ap.
Ce
(-4, 0) (0,0)  x-axis

Find the aven of the square Find ¢
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Problem Set B

9 Given: A_ABCi_sisosceles, with base BC.
AD 1 BC
Prove: ABEC is isosceles.

Lines in the

4.1: Detours & Midpoints

AMDG

Plane - Chapter 4 Ms. Kresovic

Date

11 steps, each given on a separate line.
Hint: Number the angles

B R

Statements Reasons

1. AD1BC L G3en

2 LI 8L atLs 2 I aes

3. AABC is isos, base BC. 3.l ven

+ BB RO tsbs A =I5 ds

> A DT AD > pe

C AABD = AACDH S HC (@ Ys)

~BD TP 7. CpcTC

8. L\ =L L sDELS

0. _'a ~ '_E'_Q 9. P\e,f

A DEB A DEC 0. - SAS

L. BE = CE Lepete .
. D= sAas = (S A

10 Given: ©0Q, WX = WY
> .
Prove: WZ bisects XY.

{ W W w
- A A

Statements Reasons

L 00 L (= IVEN

7. Draw OX and OY 2 AUX

; =N 2 () == rod

. WX=WY L Qi

S oW = D > Ra_p e —
6. AWXO = AWYO 6 555 _—  DPLT:

7 /XWO ZLYWO [ LwWox =zwoyY |1 e N T LXWOT g
3 Low T cLONZ. AN Y ON /S wlioz

o LWy T T L WNT > Add [ 8. Agxo S AW
. AWXT = A W T 0. ASH 0 "Bz

L YZ e g, L CPOTC ] (. WZ lyrg VN
2 T0T  boin ‘“Q_U'!' L = q YoX > oo )

13.

13.

14.

14.




3 ﬁ A >

11 Given: AD = BC, AT = EC, A fesee D €

B%J.E,BH_J_E{_} e B_,//‘; ﬁ /

Conclusion: AB = DC 5 —= A 2 S

Statements Reasons
L BD LAF and BC 1. Gll)ﬂl
2L AFDR L CER WL S 2 1 = tes ()
; AD =BC,AF = EC 2 SIVERN
“ ABED S ACER, 1l (233D
* £ ADR ¥ £ CRD > CpeTe
© BD = DB * Re &
T AADBE A QBP "SAS (35 @)
5 AD = DO S CRCTC
0. 0.
10. 10.
11 1L
12 Given: PR = PU, P

OR = QU.

RS = UT 1 2

Conclusion: £1 = /2
REWTS AT

Statements o ’ Reasons
1. PR=PU,QR=QU, & RS =0T L GIUE‘N
2 DI'&WFQ 2. A.u,x
3. PQ PG . [Ref
4. APRQ = APUQ 4 3ss 11
5. LPREB T LPUQ 5. QpPeTC
s APRS ZAPUT 6 QNS

[V = L2

- CPcTC
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13 Given: AB =AC
AD =AE
Prove: AFBC is isos.
1 AB =AC,AD = AE 16(JEW A A
2 LA=/A 2 Ref >
3 ABAE = ACAD 3 SAS % & A
4 £ABE =£ACD 4 cpPCTC c
5 LABC = /ACB 5 XY = A _
6 LFCB = /FBC 6 Subtrect ( 5-4) 3 ko)
7 BF =FC 7 A_B > XX
8 AFBC is isos. 8 9z sds = lsos A

Ms. Kresovic

14 Given: T is the midpt. of MN.
ZPMT and £QNT are right Zs.
MR =5N, £1= £2
Conclusion: /P = 2Q
Statements Reasons
1. T mdpt of MN L Goto—
», MT=TN 2 mdpt = = Segp
3 LPMT, ZQNT are rt zs, I CIRYYS)
4, ZPMT = £QNT s =2/ 8
5. L1=/2 . Qives
6. LRMT = 2SNT 6 Sobtryezet
7. MR =SN HGIN D,
s ARMT = ASNT L SAS
O LRTM S £ SrpaJ ST

10.

APMT 2 ARQNT

11.

LASA (G, D)
CXCTT,

11

12.

LPZ /D

12. !

13.

13.

14.

14.




15 Given: OO, /B= /C
Prove: AO bisects BC.

| . ZARE =znceE
2 AR T AC
2. 280
4. O FoC
= . Ao =¥ ~O
(0. Ad

.4 L2
T AE = AC

WAL
\Oj//
11 steps, each given on a separate line
[\ Givenr g AABE EAACE G. SAS \
(2 7%
== — =
0—-)& & 0 . %E:CG 0 - CpCTC
(F-éulx& VIR TR IE SN $Q5>
. O = ¥ raclil b;@ca:hm
s . el

T. CcpeTC (6D

7. Ret



