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Chapter 4 Congruent Triangles

Prerequisite Skills for the chapter
“Congruent Triangles”

1. LA is an obtuse angle because m£ A4 > 90°.
2. /Bis aright angle because m£ B = 90°.
3. ZCis an acute angle because m~Z C < 90°.
4. /D is an obtuse angle because mZ D > 90°.
5. 70 + 2y = 180 6. 2x=15x—54

2y =110 —3x=-54

y=155 x =18
7. 40 + x + 65 = 180

x + 105 = 180
x=175
R R e RS
The midpoint of PQ is (%, —%)

o M I

The midpoint of PQ is (—%, 1).
h+h k+0\_  (2h k\_ k
1°'M( 20 2 )_M(z’z)_M(h’z)

The midpoint of PQ is (h, g)

11. £2 = /3 by the Vertical Angles Congruence Theorem.
12. £1 = /4 by the Corresponding Angles Postulate.
13. £2 = /6 by the Alternate Interior Angles Theorem.

14. The angles are not congruent, unless they are right angles.

Lesson 4.1 Apply Triangle Sum Properties

Investigating Geometry Activity for the lesson
“Apply Triangle Sum Properties”

1. The measure of the third angle of a triangle can be found
by subtracting the sum of the other two angles from 180°.

2. Sample answer:
26°
45°
53°

64° 37° 45°

The two acute angles of each triangle sum to 90°, so the
angles are complementary.

Guided Practice for the lesson “Apply Triangle
Sum Properties”

1. Sample answer:

/\

6
2. AB=\(3 - 02+ (3 —072=VI8 ~424
AC=\(=3 = 0>+ (3 — 0)> = VI8 ~ 4.24
BC=\(-3-32+(3-32=V36=6
Because AB = AC, A ABC is an isosceles triangle.

TR -3-0_
SlopeABf3_071

—_3-0 _
SlopeAC—_3_0— 1

The product of the slopes is 1(—1) = —1, so AB L AC
and ZBAC is a right angle. Therefore, A ABC is a right
isosceles triangle.

3. 40° + 3x° = (5x — 10)°

50 = 2x
25=x
mZ1 + 40° + 3(25)° = 180°
mZ1 = 65°

4, mLA + msLB + msZC = 180°
x° + 2x° + 3x° = 180°
6x = 180
x =30
msZA =x=30°
msLB = 2x = 60°
mZC = 3x =90°
5. 2x° + (x — 6)° = 90°
3x =96
x =32
Therefore, the measures of the two acute angles are
2(32)° = 64° and (32 — 6)° = 26°.
6. 90° + 60° = 150°

By the Exterior Angle Theorem, the angle between the
staircase and the extended segment is 150°.

Exercises for the lesson “Apply Triangle Sum
Properties”

Skill Practice
1. C; The triangle is right because it contains a 90° angle.

2. E; The triangle is equilateral because all sides are the
same length.

3. F; The triangle is equiangular because all angles have the
same measure.
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3—-9.
6 _¢ Is undefined.

4. A; The triangle is isosceles because two sides are the Slope BC =

same length. ] )
So, there are no right angles. Therefore, A ABC is an

5. B; The triangle is scalene because each side has a . .
isosceles triangle.

different length.
) . . . . 13. Y A1, 9)
6. D; The triangle is obtuse because it contains an angle ~
with measure greater than 90°. \ B4, 8)
7. Sample answer: A right triangle cannot also be obtuse \
because the sum of the other two angles cannot be greater
° C(2,5)
than 90°.
8. X AXYZ is aright isosceles triangle.
45° L
—1 X
I AB=\(4 — 12 + (8 — 92 = V10 = 3.16
. . AC=V2 - 12+ (5 -92=V1T=4.12
9. m ALMN is an equiangular \/( )2 ( )2
fod equilateral triangle. BC=\(4-27+ @8~ 52 =VI3 =36l
So, there are no equal sides.
1 £60° 80°\ py Slopeﬁ = % = —%
10. Y AJKH is an obtuse scalene triangle. Slope AC = % =4
30°
-~_5—8_3
Slope BC=5—=73
200 Ny 2—-4 2
So, there are no right angles. Therefore, A ABC is a
1. Yl e scalene triangle.
14. 60° + 60° + x° = 180°
x =60
A2, 3) B(6, 3) Because each angle measures 60°, the triangle is
. equiangular.
- ~ 15. x° + 3x° + 60° = 180°
AB=\(6—27+(3 -3 =Vi6=4 4 =120
AC=\@-22+(7 -3 =Vi6=4 ¥ =30
BC = \/(2 — 62+ (7 —3)? = V32 ~ 5.66 The measures 01.°the ?ngleg are 30°, 60°, and 3(30) = 90°.
So, the triangle is a right triangle.
So, AB = AC.

_ — — 16. x° = 64° + 70°
CA is vertical and B4 is horizontal. So, C4 L BA and

£ CAB is aright angle. Therefore, A ABC is a right x=134
isosceles triangle. The angles in the triangle measure 64°, 70°, and
12. 5 n 180 — 134 = 46°, so the triangle is acute.
B(6, 9) 17. x° +45° = 2x — 2)°
(3,3) / —x = —47
A
1, < x =47
- N ~ 2(47) — 2 =92°
C(6, —3) 18. 24° + (2x + 18)° = (3x + 6)°
L] 36 = x
AB =\/(6 — 3% + (9 — 3)> = V45 ~ 6.71 3(36) + 6 = 114°
AC=\(6 — 37 + (-3 37 = V45 =~ 6.71 19. 90° + x° + (3x + 2)° = 180°
BC=\(6-62+(-3—-92=V144 ~ 12 Ay = 88
Slope BA = 3 =2 mZ1 =90 +3(22) + 2 = 158°
—_ -3-3_
SlopeCA—é_3 =-2
Geometry
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20.

21.

23.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Sample answer: By the Corollary to the Triangle Sum
Theorem, the acute angles must sum to 90°. So you
would solve 3x + 2x = 90 for x, then use substitution to
find each angle measure.

mZ1 + 40° = 90° 22. m£2 =90° + 40°
mZ1 = 50° mZ2 = 130°

msL3 =mLl 24. mZ4 = mL2

mZ3 = 50° mZ4 = 130°

ms5 + mZ3 = 90°
mZ5 + 50° = 90°
mZ5 = 40°
mZ6 + mZ4 + 20° = 180°
mZ6 + 130° + 20° = 180°
mZ6 = 30°
LetmsZP = mZR = x°. Then mZQ = 2x°.
x° + x° + 2x° = 180°
4x = 180
x =45

So,mZP = 45°, mZR = 45°, and m£Q = 2(45)° = 90°.

Let m£ G = x°. Then m£ F = 3x° and
mZE = (3x — 30)°.
X° + 3x° + (3x — 30)° = 180°

Tx =210

x =30
So, m£ G = 30°, mLF = 3(30)° = 90°, and
mZE = (3(30) — 30)° = 60°.

The second statement in incorrect. Being isosceles does
not guarantee three congruent sides, only two. So, if
A ABC is equilateral, then it is isosceles as well.

By the Exterior Angle Theorem, the measure of the
exterior angle is equal to the sum of the measures
of the two nonadjacent interior angles.

So, m£1 = 80° + 50° = 130°.

B; If a triangle has two acute exterior angles, then it has
two obtuse interior angles. This is not possible because
the sum of the angles in the triangle must be 180°.

x° =43° sox = 43.

1° = 180° — 43° — 105° so y = 32.
=118°%sox = 118.

180° — 62° — 22°,s0y = 96.

= 180° — 70° — 25° sox = 85.

180° — 95° — 20°, so y = 65.

= 180° — 90° — 64°, so x = 26.

= 180° — 90° — 26°,s0y = 64.

47° 4+ 15° sox = 62.

180° — 90° — 62°,s0y = 28.

180° — 90° — (35° + 18°), s0y = 37.
= 180° — 90° — 18° — 37°,sox = 35.
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38.

39.

No. Sample answer: 1f an angle in a triangle is really
close to zero, then the sum of the remaining two

angles would be almost 180°. If these two angles were
congruent, then the measure of each would be less than
90°, and the triangle would not be obtuse.

a. Sample answer: The three lines will always form a
triangle as long as they do not all intersect at the same
point and no two lines are parallel.

b. Sample answer: The three lines are y = ax + b,
y=x+2,andy=4x — 7. 1fa = 0 and b = 5, then
all three lines will intersect at only one point, (3, 5),
so no triangle is formed.

4 1 4 41
c.y=§x+§,y=—§x+?,y=—l

]
An(5,7)

2

X

—4 B S C
=1, -1 a1, —1)

AB =\[(=1 = 5% + (=1 — 72 = V100 = 10
AC=\11 =52 + (=1 — 7> = V100 = 10
BC=\(11 = (~1P + (=1 = (~1)* = V144 = 12
So, AB = AC, and the triangle is isosceles.

Problem Solving

40.

41.

42.

43.

44,

46.

47.

8 ft
39° 54°

6.5 ft g7°/ ° ft

Because each side is a different length, the triangle is
scalene. Also, because each angle measures less than 90°,
the triangle is acute.

The side lengths are 2 inches because all sides must be
equal in an equilateral triangle andg = 2. The angle
measures will always be 60° in any equiangular triangle.

You could bend the strip again at 6 inches, so the
sides would be 6, 6, and 8 inches. Or, you could bend
the strip again at 7 inches, so the sides would be 6, 7,
and 7 inches.

C; An angle cannot measure 0° or 180°, but it must
measure between 0° and 180°.

mZ£6 + ms3 = 180° 45. mZ5 = mZL2 + mZL3
mZ6 + 65° = 180° mZ5 = 50° + 65° = 115°
msZ6 = 115°
mZl + ms2 = 180°
mZ1 + 50° = 180°
mZ1 = 130°
mAL2 + ms3 + mzZ4 = 180°
50° + 65° + mz4 = 180°
ms4 = 65°
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48. Given: AABC is a right triangle.

Prove: £ A and £ B are complementary.

[
AA B
Statements Reasons
1. AABCis aright 1. Given
triangle.
2.mZC = 90° 2. Definition of right angle

3.mLA + msLB + mZC | 3. Triangle Sum Theorem
= 180°

4.mLA + msLB + 90° | 4. Substitution Property of
= 180° Equality

5.m£A + msB =90° | 5. Subtraction Property of
Equality

6. Definition of
complementary angles

6. ZA and £B are
complementary.

49. a. 2V2x + 5V2x + 2V2x = 180
b. 2V2x + 5V2x + 2V2x = 180

9V2x = 180
Vox =20

The measures of the angles are 2(20)° = 40°,
5(20)° = 100°, and 2(20)° = 40°.

c. The triangle is obtuse because it contains an angle
greater than 90°.
50. Given: A ABC, exterior angle ZBCD

Prove: mZBCD = mZ CBA + mZ BAC

B
1
A C D
Statements Reasons
1. AABC, exterior angle 1. Given
ZBCD
2.mZ£LACD = 180° 2. Definition of a straight
angle
3.mLACB + mZBCD = | 3. Angle Addition
mZACD Postulate
4. mLACB + mZBCD = | 4. Substitution Property
180° of Equality
5.m£ZBCD = 5. Subtraction Property
180° — m£ACB of Equality
6. mZLACB + mZCBA + | 6. Triangle Sum Theorem
mZBAC = 180°
7.mZLCBA + m£ZBAC = | 7. Subtraction Property
180° — m£ACB of Equality
8. m£LBCD = 8. Transitive Property of

mZCBA + m£LBAC

Equality

Geometry
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51. Sample answer: Mary and Tom both reasoned correctly,
but the initial plan is not correct. The measure of the
exterior angle should be 100° + 50° = 150°, not 145°.

52. a. IfAB = AC = xand BC = 2x — 4:
xX+tx+2x—4=32
4x = 36
x=9
IfAB =xand BC = AC = 2x — 4:
x+2x—4)+ (2x —4)=32
S5x =40
x=38
The two possible values for x are 8 and 9.
b. If AB = AC = xand BC = 2x — 4:
x+tx+2x—4=12
4x =16
x=4
IfAB =xand BC = AC = 2x — 4:
X+ Qx—4)+2x—4) =12
S5x =120
x=4
There is only one possible value for x, which is 4.
53. Given: AABC, points D and E
Prove: m£1 + mZ£2 + m«3 = 180°

Reasons

Statements

1. AABC, AB|| CD 1. Given

2. mZACE = 180° 2. Definition of straight

angle
3.m4L3 + mL4 + mZS | 3. Angle Addition Postulate
=mZLACE
4. mZL3 + mL4 + mZ5 | 4. Substitution Property of
= 180° Equality
5.1 =/5 5. Corresponding Angles
Postulate
6. £2=./4 6. Alternate Interior Angles
Theorem
T.mZLl = mZ5, 7. Definition of congruent
mZ2 = mZ4 angles
8.mL3 + mZ£2 + mZ1 | 8. Substitution Property of
= 180° Equality

Copyright © Houghton Mifflin Harcourt Publishing Company. All rights reserved.
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Lesson 4.2 Apply Congruence and
Triangles

Guided Practice for the lesson “Apply
Congruence and Triangles”
1. Corresponding angles: £ZA4 = ZC, ZB = ZD,
LH=/LF, LG=LE

Corresponding sides: AB = CD, BG = DE, GH = EF,
HA = FC

2. LH=/LF
mLH = msLF
(4x + 5)° = 105°
4x +5 =105
4x = 100
x =25

mZH = 4(25) + 5 =105°

3. The sides of APTS are congruent to the corresponding
sides of ARTQ by the indicated markings.
ZPTS = ZRTQ by the Vertical Angles Theorem. Also,
ZP = /ZRand ZS = Z£Q by the Alternate Interior
Angles Theorem. Because all corresponding sides and
angles are congruent, APTS = ARTQ.

4. mZ DCN = 75° by the Third Angles Theorem.

5. To show that ANDC = ANSR, you need to know that
DC = SR and DN = SN.

Exercises for the lesson “Apply Congruence
and Triangles”

Skill Practice
1 K s
J L T R

JK = RS, KL = ST, JL = RT,
J=/R /K=/S, /L=/T

2. Sample answer: To prove that two triangles are
congruent, you need to show that all corresponding
sides and angles are congruent.

3. AB = DE, BC = EF, AC = DF,
LA=LD, /B=LE LC=LF
Sample answer: ACBA = AFED
4. GH = QR, HJ = RS, JK = ST, KG = TQ,
LG=LO, LH= LR, L] = LS, LK = LT
Sample answer: KJHG = TSRQ
5. mZY = msLN = 124° 6. msLM = msLX = 33°
7. YX=NM =8 8. YZ=NL
9. ALNM = AZYX 10. AYXZ = ANML

11. AXYZ = AZWX because all corresponding sides and
angles are congruent.

12. The triangles cannot be proven congruent because
BC # DF and only one pair of corresponding angles
are shown congruent.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

ABAG = ACDF because all corresponding sides and
angles are congruent.

VWXYZ = KLMNJ because all corresponding sides and
angles are congruent.

mZM = 180° — 70° — 90° = 20°
msLM = msX, sox = 20.

mZC = 180° — 80° — 45° = 55°
msC=mZR,s055° =5x°, orx=11.

The student has only shown that the corresponding
angles are congruent. The student still needs to show
that all corresponding sides are congruent, which they
are not.

Sample answer:
y a7,9 | |
N(8, 8)
/
/
A(‘Z' 2) B(7,2
LT
L(3, 1) M(8, 1)
RN I

ALMN = AABC

12 +4y=40 [ > 12x+4y=40
17x — y =150 68x — 4y = 200
80x =240

x=3

123) +4y=40—->y=1
So,x=3andy = 1.

4x+y=22
6x —y =128
10x =50

x=5

45)+y=225y=2

So,x =5andy = 2.

B; m£G = 90° because AABC = AGIH.

mZI = 20° because AEFD = AGIH.

Therefore, for AGIH, mZH = 180° — 90° — 20° = 70°.

Sample answer: The hexagon is regular because all
angles are equal and all sides are congruent because they
are corresponding parts of congruent triangles.

Problem Solving

23.

24.

The Transitive Property of Congruent Triangles
guarantees that all triangles are congruent because
each triangle in the rug is made from the same
triangular shape.

Sample answer:

Geometry
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25. The length, width, and depth of the new stereo must

be congruent to the length, width, and depth of the old
stereo in order to fit into the existing space.

26. Given: AB = ED, BC = DC, CA = CE,

/BAC = ZDEC
Prove: AABC = AEDC

ME
A C

D

Statements Reasons

1.4AB = ED, BC = DC, | 1. Given
CA = CE,
Z£BAC = ZDEC

2. LBCA = £LDCE 2. Vertical Angles

Congruence Theorem

3. LABC = LEDC 3. Third Angles Theorem

4. NABC = NEDC 4. Definition of congruent

triangles

27. Sample answer:

B D

[/

A c

Yes, AC || BD. Because AABC = ADCB, the alternate
interior angles are congruent.

28. Given: LA = 4D, /ZB=/LE

Prove: ZC = ZLF

Statements Reasons

1.LA=4D,ZB=/LE 1. Given

2.mLA+ msLB + msLC 2. Triangle Sum
=180°, mLD + mLE + Theorem
mZF = 180°

3.mLA+ msLB + mZC = | 3. Transitive Property
msLD + mLE + mLF of Equality

4. mLA =msLD, 4. Definition of
mLB =mLE congruent angles

5.msD + mZE + mZC = | 5. Substitution Property

msLD + mLE + mZF of Equality
6.mLC=mLF 6. Subtraction Property
of Equality
7.£LC=LF 7. Definition of

congruent figures

Geometry
Worked-Out Solution Key

29.

30.

31.

32.

Sample answer:
E

A

No; AAFC = ADFE, but F is not the midpoint
of AD and EC.

Sample answer: You can measure two angles of the
triangle and use the Triangle Sum Theorem to find the
third angle. The angles in the quadrilateral can be found
using the angle measures of the triangle.

a. ABEF = CDEF, so BE = DE and ZABE = Z/CDE
because corresponding parts of congruent figures
are congruent.

b. £ GBE and £ GDE are both supplementary to
congruent angles ZABE and £ CDE respectively, so
ZGBE = ZGDE.

¢. LGEB = ZGED because ZGED is a right angle and
Z GEB and £ GED are supplementary.

d. Yes; You found that Z/GBE = ZGDE and
£ GEB = ZGED. By the Third Angles Theorem,
ZBGE = ZDGE. From the diagram, BG = DG, and
BE = DE because ABEF = GDEF. By the Reflexive
Property, GE = GE. So, ABEG = ADEG.

@en:E_XJ_ @t Y, Y is the midpoint of WX,
VW = VX, and VZ bisects ZWVX.

Prove: AVWY = AVXY

Statements Reasons
L.WX LVZaty, Yis the | 1. Given
midpoint of WX, |
VW= VX, and VZ
bisects ZWVX.
2. ZWYV and £LXYV are | 2. Definition of
right angles. perpendicular lines
3. LWYV = LXYV 3. Right Angle Congruence
Theorem
4. WY = XY 4. Definition of midpoint
5. ZWVY = ZXVY 5. Definition of angle
bisector
6. LVWY = LVXY 6. Third Angles Theorem
7.VY=VY 7. Reflexive Property of
Congruence
8. AVWY = AVXY 8. Definition of = A

Copyright © Houghton Mifflin Harcourt Publishing Company. All rights reserved.
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Problem Solving Workshop for the lesson
“Apply Congruence and Triangles”

G
H
J
L M
M
ZL = £ J by the Third Angles Theorem.

b. H
M ; L M H G

ZH = ZG by the Third Angles Theorem.
HM = GM because HJ = GL and JM = LM.

1. a.

2. P : Q P : Q
55¢
S T
To find m£ PTS:
P Q
s % T s L35 T

By the Third Angle Theorem, £ QST = £ PTS. Because
mZ QST is given as 35°, then mZ PTS = 35°.

Lesson 4.3 Relate Transformations and
Congruence

Investigating Geometry for the lesson “Relate
Transformations and Congruence”

Explore 1

Step 4. a. Sample answer: The transformation is a flip, or
reflection, in the y-axis. The image is congruent to
the preimage.

b. Sample answer: The transformation is an
enlargement, or dilation. The image is not
congruent to the preimage.

c. Sample answer: The transformation is a 90° turn,
or rotation, counterclockwise about the origin. The
image is congruent to the preimage.

d. Sample answer: The transformation is a stretch,
or shear, in a vertical direction. The image is not
congruent to the preimage.

Explore 2
Step 4. a. yes b. yes ¢. no

Draw Conclusions

1. (x,y) = (x, —y); yes

2. (x,y) = (y, —x); yes

3. (x,») = (—x, —y); yes

4. (x,y) = (—2x,3y)
(=L2)=>(=2:(-1),3-2)=(2,0),
(1,3) > (=2+1,3+3)=(-2,9),
(2,0) > (=2+2,3+0)=(—4,0);

No; neither lengths nor angles are preserved, so it is not a
rigid motion.

. translation, reflection, rotation
. translation, reflection, rotation, dilation

. translation, reflection, rotation

0 N o O

. No; a transformation such as (x, y) = (2x, 0.5y)
preserves area but does not preserve length or angle
measure, so it is not a rigid motion.

Guided Practice for the lesson “Relate
Transformations and Congruence”

1. translation and then rotation

2. translation and then reflection
3. not congruent
4.

congruent; reflection

Exercises for the lesson “Relate
Transformations and Congruence”

Skill Practice

1. Examples of transformations that are rigid motions are
translations, reflections, and rotations.

2. A transformation that maps one figure onto a congruent
figure preserves lengths and angle measures, so it is a
rigid motion.

3. rotation 4. translation 5. reflection

6-8. Check students’ drawings.

9. In choice C, the lengths are not preserved. The correct
answer is C.

10. No; a reflection maps one side to a congruent side, but
other sides are not congruent.

11. yes; reflection in the line y = x

12. yes; translation 3 units right and 2 units down

13. yes; rotation 90° counterclockwise about the origin

14. yes; translation 3 units right and 5 units up

15. No; a rotation does not map one figure onto the other,
because corresponding side lengths are not congruent.

16. Sample answer: The function rule describes a translation
3 units to the right and 1 unit down. A translation is a
rigid motion.

17. Sample answer: The function rule moves points 1 unit to
the left and then stretches points vertically away from the
x-axis. The transformation is not a rigid motion, because
lengths and angles are not preserved. The triangle with
vertices (0, 0), (1, 0), and (1, 1) is transformed to a taller
triangle with vertices (—1, 0), (0, 0), and (0, 2).

Geometry
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18.
19.

No; check students’ drawings.

Yes; check students’ drawings; a translation followed by a
reflection, or a rotation followed by a reflection.

Problem Solving

20.

21.

22.

23.

24.

25.
26.

27.

28.

29.

90° rotation (either way), followed by translation across
and down

180° rotation around the midpoint of BC, reflection
across BC followed by reflection across the perpendicular
bisector of BC

180° rotation

90° rotation counterclockwise

120° rotation clockwise, followed by translation
Check students’ designs.

a. Check students’ rotations.

b. Sample answer: Yellow tiles that share an edge can

be rotated either 72° around the vertex of the smaller
angle or 108° around the vertex of the larger angle.
Red tiles that share an edge can be rotated 36° around
the vertex of the smaller angle or 144° around the
vertex of the larger angle.

c. Sample answer: You can calculate the angles of the
tiles by observing how many of each tile type meet at
various vertices in the design.

Cutting both pieces together will make all corresponding

sides and angles of the pattern congruent.

a. The rigid motion of reflection across a vertical line
maps ARTX onto AVTX so ARTX = AVTX.

b. The same rigid motion that maps ARTX onto
AVTX also maps ASTW onto AUTW, so ASTW =
AUTW. Because the triangles are congruent, the

corresponding sides are congruent, so SW = UW.
7S TR

C. WV = ﬁ
16 _ 16+ 14
N4 15
308w = 240
Sw =28
(SW)> + (TW)* = (TS)*
82 + (TW)* = 16>
64 + (TW)? = 256
(TW)? = 192
™W =V192
~13.9

Therefore, SW = 8 ftand TW = 13.9 ft.

¥

m

a.

Geometry
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Lesson 4.4 Prove Triangles Congruent
by SSS

Investigating Geometry Activity for the lesson

“Prove Triangles Congruent by SSS”

1. No. Sample answer: In the activity, once the triangle

lengths were established it was impossible to create two

different triangles.

2. Yes. Sample answer: The straw activity indicates that
two triangles with three pairs of congruent sides are
congruent.

3. Yes. Sample answer: In the activity, it was possible to
change the angles in the quadrilateral, thus changing
the shape.

4. No. Sample answer: The activity established that the

angles could change, thus two quadrilaterals with pairs

of congruent sides are not necessarily congruent.

Guided Practice for the lesson “Prove
Triangles Congruent by SSS"”

1. Yes; ADFG = AHJK by SSS.
2. No; AACB % ACAD because AB % CD.
3. Yes; AQPT = ARST by SSS.

4. PTTTT]
T(4,0) |R(10,0)
J=3,-2) ] 2 [ |=»
N\ §(1<'J,\é3>
K(0, —2)
L(-3,-8)
L[]

By counting, KJ = SR = 3 and JL = RT = 6.
LK=\(=3 =00 + (-8 — (-2)7 = V45 = 3V5
TS =\/(10 — 4% + (=3 — 0)2 = V45 = 3V5

So LK = TS.

Because the three sides of AJKL are congruent to the
three sides of ARST, AJKL = ARST by SSS.

5. The square is not stable because it has no diagonal
support so the shape could change.

6. The figure is stable because it has diagonal support and

fixed sides.

7. The figure is not stable because the bottom half does not

have diagonal support and could change shape.
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Exercises for the lesson “Prove Triangles

Congruent by SSS”
Skill Practice
1. corresponding angles 2. neither
3. corresponding sides 4. neither
5. not true; RS % TQ
6. true; AB = CD, AD = CB, and BD = DB, so

~

10.

11.

12.

AABD = ACDB by SSS.

. true; DE = DG, DF = DF, and EF = GF, so
ADEF = ADGF by SSS.

. The triangle vertices do not correspond.

Sample answer: WX = YZ, WZ = YX, and XZ = ZX, so
AWXZ = AYZX by SSS.

. ANABC:
AB=V@— (=22 + (-2 (-2)* =V36 =6
BC=\(4 -4+ (6~ (-2)* = Vo4 =8
AC =\4 — (=2))* + (6 — (—2))* = V100 = 10
ADEF:
DE=V(5-52+(1—-7?=V36=6
EF=\(13-52+(1—12=Ve4 =8
DF =\/(13 — 5 + (1 — 7)* = V100 = 10
AB = DE, BC = EF, and AC = DF, so AABC = ADEF
by SSS.

AABC:

AB=V( ~ (=2)P + (=3 = 1} = V41
BC=\(7 =37+ (5~ (~3)} = V80 =4V5
AC =T = (2P + (5 - 12 =\97
ADEF:

DE=\(8— 3P+ (2 - 67 = V4l
EF=\(10 — 8)2 + (11 — 2)> = V85

DF =\[(10 = 3> + (11 — 6)> = V74

The sides of A ABC are not congruent to the sides of
ADEF, so the triangles are not congruent.

AABC:

AB =\/(6 — 0 + (5 — 0 = V6l
BC=V(©O - 62+ (0—572 =134
AC=\(©9 = 02+ (0 — 0)> = V81 =9
ADEF:

DE =\/(6 — 0) + (—6 — (~1))> = V61
EF=\(9 - 6 + (=1 — (=6))> = V34
DF=\[(9 =00+ (~1 — (~1))> = V81 =9
AB = DE, BC = EF, and AC = DF, so AABC = ADEF
by SSS.

AABC:
AB=\(=5—(=5)+2—-7?=V25=5

BC=\0—- (=5 +@2—-22=V25=5

AC =\ = (=5)> + 2 — 72 = V30 = 5\2
ADEF:

DE=\0—-072+(1—-62=V25=5
EF=\4—-02+(1—-12=Vie=4

DF =\[(4 — 0 + (1 — 6)> = Va4l

The sides of A ABC are not congruent to the sides of
ADEF, so the triangles are not congruent.

13. Stable; The figure has diagonal supports that form
triangles with fixed side lengths, so it is stable.

14. Not stable; The figure does not have diagonal support,
S0 it is not stable.

15. Stable; The figure has diagonal supports that form
triangles with fixed side lengths, so it is stable.

16. B; FJ == FH because 2(FJ) = FH.

17. B; AB % AD because two adjacent sides of a rectangle
are not necessarily congruent.

18. AABC # ADEF because AC = FC + 2 and
DF = FC + 3,s0 AC # DF.

19. AABC # ADEF because the vertices do not correspond.

20. JP = JP by the Reflexive Property of Congruence. So,
AJPK = AJPL by SSS.

21. If AB = CD and AC = BD:

S5x=3x+10 and Sx—2=4x+3
2x =10 x=5v
x=5v

If AB = BD and AC = CD:

Sx=4x+3 5x—2=3x+10
x=13 2x =12

xX=06
5 is the only value for x that will make the
triangles congruent.

Problem Solving

22. Yes; Use the string to measure each side of one triangle
and then measure the sides of the second triangle to see
if they are congruent to the corresponding sides of the
first triangle.

23. Gate 1; Sample answer: Gate 1 has a diagonal
support that forms two triangles with fixed side lengths,
so these triangles cannot change shape. Gate 2 is not
stable because the gate is a quadrilateral that can be
many shapes.

Geometry
Worked-Out Solution Key
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24. Given: GH = JK, HJ = KG
Prove: AGHJ = AJKG
Statements Reasons
1.GH = JK and 1. Given
HJ=KG
2.GJ=JG 2. Reflexive Property of

3. AGHJ = NJKG

25. Given: WX = VZ, WY =

Congruence

3. SSS Congruence Postulate

VY, YZ=YX

Prove: AVWX = AWVZ

Statements Reasons
1L.WX = ZZ 1. Given
Y=,
YZ=YX
2. WV =TW 2. Reflexive Property of
Congruence
3. wy=ry, 3. Definition of congruent
YZ=YX segments
4. WY +YZ= 4. Addition Property of Equality
VY +YZ
5. wWYy+YZ= 5. Substitution Property of
VY + YX Equality
6. WZ=VX 6. Segment Addition Postulate
7. WZ=VX 7. Definition of congruent
segments
8. AVWX = AWVZ | 8.SSS Congruence Postulate

26. Given: AE = CE, AB =
Prove: AEAB = ANECD

CD, E is the midpoint of BD.

Statements Reasons
LLAE = C__Eand 1. Given
AB = CD
2. E'is the midpoint 2. Given
of BD.
3.EB=ED 3. Definition of midpoint

4. AEAB = AECD

Geometry
Worked-Out Solution Key

4. SSS Congruence
Postulate

27. Given: FM = FN, DM = HN, EF = GF, DE = HG
Prove: ADEN = ANHGM

Statements Reasons
1. FM =FN, 1. Given
DM = AN
EF = GF,
DE = HG
2. MN = NM 2. Reflexive Property of
Congruence
3. FM = FN, 3. Definition of congruent
DM = HN, segments
EF = FG,
MN = NM
4. EF + FN = GF + 4. Addition Property of
FN,DM + MN = Equality
HN + MN
5.EF + FN = GF + | 5. Substitution Property of
FM, DM + MN = Equality
HN + NM
6. EN = GM, 6. Segment Addition
DN = HM Postulate
7. Ej = GM, 7. Definition of congruent
DN = HM segments
8. ADEN = AHGM 8. SSS Congruence Postulate

28. a. Door 1 has diagonal support and fixed side lengths,

29.

30.

so now it is stable.

b. No, this would not be a good choice because it would
be hard for rescuers to pass through the door.

c. Yes, rescuers would be able to pass easily through

the door.

d. Door 2 is more stable because it contains a

diagonal support.

You can find third base because only one triangle can be
formed from three fixed sides.

Given: AABC is isosceles; D is the midpoint of BC.

Prove: AABD = A ACD

A
B ) c
Statements Reasons
1. AABC is 1. Given
isosceles; D Ehe
midpoint of BC.
2.AB = AC 2. Definition of isosceles
triangle
3.BD=CD 3. Definition of midpoint
4.4D = AD 4. Reflexive Property of
Congruence
5. AABD = AACD | 5. SSS Congruence Postulate
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Quiz for the lessons “Apply Triangle Sum
Properties”, “Apply Congruence and
Triangles”, “Relate Transformations and
Congruence” and “Prove Triangles Congruent

by SSS”
1 ]

1
B(0, 4)

AREEE NN
AB=\(=3 =02+ (0 — 42 =V25=5
AC=\(=3-32+(0-02=V36=6
BC=V3—-02+0—-42=V25=5

So 4B = BC.

slopezﬁzoét_;(ﬁg)zg
slopeA_C:%: 0
slopeR‘=g:3 = 7%

So there are no right angles. Therefore, A ABC is an
isosceles triangle.

2. y

1

- C(2, -1 B(5, —1)

A‘(Z,‘*ﬁ)
AB=\[2 = 5% + (=4 — (~1)> = VI8
AC=\@2 -2 + (=4 — (-1 =V9 =3
BC=V(5 22+ (-1 - (-1)?=V9 =3
So AC = BC.

slope 4B = 5, —3-1
slope AC = %2_) is undefined.
Sl (-)
slope BC = 55 = 0
So AC L BC. Therefore, A ABC is a right isosceles
triangle.
3. y
B(1,6)
C(-3,4) A
7
.
A-7,0 2 x
[ |

AB=\/(=7 = 1)> + (0 — 6)> = V100 = 10
BC=\(1 = (=3 + (6 — 4% = V20 = 2V5
AC=\(=7 = (=3) + (0 — 42 = V32 = 412

So there are no equal sides.

TF--6-0 _6_3
slopeAB’—l_(_7)—8—4
Bo—-6-4 _2_1
slopeBC—liis)—A‘—2
To—_4-0 _4_
slope AC = 3o (7)) 4" 1

So there are no right angles. Therefore, A4BCis a
scalene triangle.

4. 5x—11=3x+7 5. (5y + 36)° = 61°
2x =18 Sy =25
x=9 y=5
6. The function rule describes a translation 3 units to the
left and 4 units down. A translation is a rigid motion.

7. The function rule moves points 1 unit to the right and
then stretches points vertically away from the x-axis. The
transformation is not a rigid motion, because lengths and
angles are not preserved.

8. Given: AB = AC, AD bisects BC.
Prove: AABD = AACD

Statements Reasons
1.AB = AC 1. Given
2. AD bisects BC. 2. Given
3.BD=CD 3. Definition of bisector
4.4D = 4D 4. Reflexive Property of
Congruence
5. AABD = ANACD | 5. SSS Congruence Postulate

Lesson 4.5 Prove Triangles Congruent by

SAS and HL

Guided Practice for the lesson “Prove
Triangles Congruent by SAS and HL”
1. Given: SV = VU, RT L SU
Prove: ASVR = AUVR

Statements Reasons

1L.SV=VU 1. Given

2.RTLSU 2. Given

3. ZSVR and ZUVR | 3. Definition of perpendicular

are right angles. lines

4. ZSVR = LUVR | 4. Right Angle Congruence
Theorem

5. VR = VR 5. Reflexive Property for
Congruence

6. ASVR = AUVR | 6. SAS Congruence Postulate

Geometry
Worked-Out Solution Key
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2. Given: ABCD is a square; R, S, T, and U are midpoints
of ABCD; ZB and £D are right angles.

Prove: ABSR = ADUT

Statements

Reasons

1. ABCD is a square; R, S,
T, and U are midpoints
of ABCD; ZB and £D
are right angles.

2.BC =DA,BA = DC
3.BC = DA, BA = DC

4. BS = SC, DU = UA,
BR =RA,DT =TC

5.BS + SC = BC,

DU + UA = DA,
BR + RA = BA,
DT + TC = DC

6.2BS = BC,2DU = DA,
2BR = BA,2DT = DC

7.2BS = 2DV,

2BR = 2DT
8.BS = DU, BR = DT
9.B8S = DU, BR = DT

10. LB=ZD

11. ABSR = ADUT

3 A B D

1. Given

2. Definition of a square
3. Definition of congruent
segments

4. Definition of midpoint

5. Segment Addition
Postulate

6. Substitution Property of
Equality

7. Substitution Property of
Equality

8. Division Property of
Equality

9. Definition of congruent

segments

10. Right Angle Congruence
Theorem

11. SAS Congruence
Postulate

4. Given: ZABC and £ DCB are right angles; AC = DB

Prove: AACB = ADBC

Statements

Reasons

1. ZABC and £ DCB
are right angles.

2.AC = DB

3. AACB and ADBC
are right triangles.
4.CB = BC

5. AACB = ADBC

Geometry

Worked-Out Solution Key

1. Given

2. Given

3. Definition of a right
triangle

4. Reflexive Property of
Congruence

5. HL Congruence Theorem

Exercises for the lesson “Prove Triangles
Congruent by SAS and HL"”

Skill Practice

1.

© 00 N O O &~ W

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

The angle between two sides of a triangle is called the
included angle.

. Sample answer: SAS requires two sides and the

included angle of one triangle to be congruent to the
corresponding two sides and included angle of a second
triangle. SSS requires that the three sides of one triangle
be congruent to the corresponding sides of a second
triangle.

. ZXYW is between XY and YWV.
. ZWZY is between WZ and ZY.
. ZZWY is between ZW and YW.
. ZWXY is between WX and YX.
. ZXYZ is between XY and YZ.

. ZXWZ is between WX and WZ.

. not enough information; The congruent angles are not

between the congruent sides.

enough information;

sides: LM = NQ, MN = QP

included angle: ZLMN = ZNQP

not enough information; There are no congruent pairs
of sides.

not enough information; The congruent angles are not
between the congruent sides.

enough information;

sides: EF = GH, FH = HF

included angle: Z/EFH = /GHF

not enough information; the congruent angles are not
between the congruent sides.

B; A4ABC % ADEF because the corresponding
congruent angle is not between the corresponding
congruent sides.

ABAD = ABCD by SAS because BA = BC, AD = CD
and £BAD = ZBCD because ABCD is a square.
&S‘TUEAUVR by SAS because ST = UV,

TU = VR, and LSTU = LUVR because RSTUV is a
regular pentagon.

A_KMN = AKLN by SAS because KM, MN, KL, and
LN are all congruent radii, and ZKMN = ZKLN by
definition of L lines.

A B _C E__F _ G
N\\B\d
F B

Because BD = DE = AH = HF, then BD + DE =

AH + HF, so FA = BE. By the same reasoning,

AC = EG. Because AACF and AEGB are right triangles,
then AACF = AEGB by the HL Congruence Theorem.
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20.

21.

22.

23.

24.

25.
26.
27.
28.

29.

30.

not enough information; The corresponding congruent
angle is not between the corresponding congruent sides.
enough information; SAS;

sides: XZ = QZ, YZ = PZ

included angle: L XZY = ZQZP

enough information; HL Congruence Theorem;
hypotenuse: NL = LS

leg: MN = RL

right angle: ZLMN = ZSRL

Yes; Because the right angles are between the pairs of

corresponding congruent legs, the triangles are congruent
by the SAS Congruence Postulate.

Because AXZY = AWZY by SAS, YX and Y have the
same length.
Sx—1=4x+6
x =7
AB = DE, CB = FE, AC = DF
/A= /D,CA=FD,BA =ED
/B = /E, AB = DE, BC = EF
Yes; Because LN bisects ZKLM, ZKLN = ZMLN.
A_lso, because the triangles are isosceles,

LN = LK = LM. Therefore, AKLN = AMLN by the
SAS Congruence Postulate.

Because M is the midpoint of PQ, PM = QM. Also,
because RM | PQ, Z/PMR and ZQMR are both right
angles, so ZPMR = ZQMR. Finally, by the Reflexive
Property of Congruence, RM = RM. Therefore,
ARMP = ARMQ by the SAS Congruence Postulate.
First, £ DAC = £ DAB + £BAC and £ZFAB =

ZLFAC + £ZBAC. Because £ DAB and £ FAC are both
right angles, they are also congruent. By substitution,
£ DAC = ZFAB. Therefore, AACD = AABF by the
SAS Congruence Postulate.

Problem Solving

31.
32.
33.

You would use the SAS Congruence Postulate.
You would use the SAS Congruence Postulate.

SAS: The two sides and the included angle of one sail
need to be congruent to two sides and the included angle
of the second sail.

HL: The two sails need to be right triangles with
congruent hypotenuses and one pair of congruent legs.

34. Given: Point M is the midpoint of LN.
APMQ is an isosceles triangle with MP = MQ
Z L and ZN are right angles.
Prove: ALMP = ANMQ

Statements

Reasons

1. ZL and ZN are
right angles.

2. ALMP and ANMQ
are right triangles.

3. Point M is the
midpoint of LN.

4. LM = NM
5. 3P = MO
6. ALMP = ANMQ

1. Given

2. Definition of a right triangle

3. Given

4. Definition of midpoint

5. Given

6. HL Congruence Theorem

35. Given: PQ bisects ZSPT; SP = TP

Prove: ASPQ = ATPQ

Statements Reasons
1.PQ bisects ZSPT. | 1. Given
2. ZSPQ = ZTPQ | 2. Definition of angle bisector
3.S5P=TP 3. Given
4.PQ = PQ 4. Reflexive Property of
Congruence
5. ASPQ = ATPQ | 5. SAS Congruence Postulate

36. Given: VX = XY, XW =

2,57 | 72

Prove: AVXW = ANXYZ

Statements Reasons
LVX = XY, 1. Given
XW=YZ
2.XW | YZ 2. Given

3. LVXW = LXYZ

4. A\VXW = AXYZ

37. Given: IM = LM

3. Corresponding Angles
Postulate

4. SAS Congruence Postulate

Prove: AJKM = ALKM

Statements

Reasons

1. £J and ZL are right | 1. Given in diagram

angles.
2. AJKM and ALKM | 2. Definition of a right
are right triangles. triangle
3.JM=LM 3. Given
4. KM = KM 4. Reflexive Property of
Congruence

5. AJKM = ANXYZ

5. HL Congruence Theorem

Geometry
Worked-Out Solution Key
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38.

Given: D is the midpoint of AC.
Prove: AABD = ACBD

Statements Reasons
1. D is the midpoint 1. Given
of AC.
2.4D = CD 2. Definition of midpoint
3.BD = BD 3. Reflexive Property of
Congruence
4.BD 1 AC 4. Given in diagram

5. ZBDA4 and ZBDC | 5. Definition of
are right angles. perpendicular lines

6. £/BDA = ZBDC 6. Right Angle
Congruence Theorem

7. NABD = ACBD 7. SAS Congruence
Postulate

By the Reflexive Property of Congruence, PM = PM.
Therefore, by SAS, APMO = APMN.

In this case, either method will work to prove
congruence.

Technology Activity for the lesson “Prove
Triangles Congruent by SAS and HL”

Step 3.

BD = BE because both segments are radii of the
same circle. In A4BD and AABE, AB = AB and
ZBAD = ZBAE.

1. AABD % AABE because DA % EA. EA is obviously
much longer than DA.

2. /BDA is aright angle. Because A ABD is a right

triangle, the Hypotenuse-Leg Congruence Theorem
guarantees that any triangle with these dimensions will
also be congruent to AABD.

3. In this activity, SSA can yield two non-congruent

triangles as in Exercise 1. However, HL results in only
one triangle.

39. D; Because m£LADC + mZLADB + mZBDE = 180,
mZADB = 180° — 70° — 40° = 70°.
So £LADB = L ACE. Therefore, AAEC = AABD by the
SAS Congruence Postulate. Because ZFED and ZABF
are corresponding angles of congruent triangles,
ZFED = ZABF.

40. Given: CR = CS, QC L CR,QC L CS

Mixed Review of Problem Solving for the
lessons “Apply Triangle Sum Properties”,
“Apply Congruence and Triangles”, “Relate
Transformations and Congruence”, “Prove
Triangles Congruent by SSS”, and “Prove
Triangles Congruent by SAS and HL"”

Prove: AQCR = AQCS

1. a. acute triangles: AEBC, AFCG, ADCG, ANACB
obtuse triangles: AAEC, ADFC

Statements Reasons . :
— b. All triangles in the figure are scalene.
1.OC L CR and 1. Given 2. Sample answer: You know that APOR = ASTR by the
QCLCS SSS Congruence Postulate.

2. ZQCR and £QCS | 2. Definition of

are right angles. perpendicular lines
3. ZOCR = £QCS 3. Right Angle
Congruence Theorem

PO =TS =18
PR=QR=TR=SR=3V34

3. mZ1 +90° = 160°

mZ£l =70°

4.CR=CS 4. Given 4. Yes; CE = AG and AH = DE , so CE — DE
L = AG — AH, or CD = GH. Likewise, BC = FG.
5.0C=0C 5. Reflexive Property of Because £ G and Z C are both right angles, £ G = ZC.
Congruence Therefore, ABCD = AFGH by the SAS Congruence
6. AOCR = AQCS 6. SAS Congruence Postulate.
Postulate 5. a. Given: FG = HG, BG L FH

Prove: AFGB = ANHGB

41. To use the SSS Congruence Postulate, you need to find
the length of each side of the two triangles and show that Statements Reasons
pairs of corresponding sides have the same length and —
therefore are congruent. 1.FG = HG 1. Given
To use the SAS Congruence Postulate: 2.BG L FH 2. Given
- _ 8-0 -
slope ON = c—( =1 3. ZBGF and £BGH are | 3. Definition of
— 0-4 _a right angles. perpendicular lines
SlOpeMPZSjZTZ -1
- 4. ZBGF = ZBGH 4. Right Angle
Because 1(—1) = —1, MP L ON. So £ZPMO and £ZPMN Congruence Theorem
are right angles and ZPMO = ZPMN. 5.CB=CB 5. Reflexive Property of
MO = \/(4 — 0%+ (4 - 07 =V3 Congruence
— 2 2 _
MN;V(S;“) TE -4 =V32 6. AFGB = AHGB 6. SAS Congruence
So MO = MN. Postulate
Geometry

Worked-Out Solution Key
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b. Yes;

Given: DF = EH, m£ EHB = 25°, m£BFG = 65°,
DF 1 AG at point F.

Prove: ABDF = ANBEH

Statements

Reasons

1.DF = EH,
mZEHB = 25°,
mZBFG = 65°,
DF 1 AG at point F.

2. AFGB = AHGB
3.FB=HB

4. ZDFG is aright
angle.

5. m£DFG = 90°

6. m£LDFB + mZBFG
= mZLDFG

7. mZDFB + 65° = 90°

8. m«£DFB = 25°

9. m£LDFB = mZEHB

10. ZDFB = ZEHB

11. ABDF = ABEH

6. (4x + 18)° = 110°
4x =92
x =23

. Given

. Proven in Ex. 5(a)
. Corr. parts of = A are =.

. Definition of

perpendicular lines

. Definition of a right angle

. Angle Addition Postulate

. Substitution Property of

Equality

. Subtraction Property of

Equality

. Transitive Property of

Equality

10. Definiton of congruent

angles

11. SAS Congruence

Postulate

Lesson 4.6 Prove Triangles Congruent by

ASA and AAS

Guided Practice for the lesson “Prove
Triangles Congruent by ASA and AAS”

1. You would use AAS to prove ARST = AVUT. RS =
VU and £ZRST = £ VUT are given. The second pair of
angles, ZRTS and £ VTU, are congruent by the Vertical

Angles Theorem.
2. Given: AABC

Prove: mZ1 + m£2 + mZ3 = 180°

3.

4,

Draw BD | to AC
Parallel Postulate

mZ4 + mz2 + Z1 = /4 and
m«£5 = 180° £3=/5
Angle Add. Post.  Alt. Int. Angles
and Def. of Theorem
Straight Angle 1
mZ£1 = mZ4 and
m4£3 = ms5
Def. of congruent
angles

/

mZ1 + mz2 +
m«3 = 180°

Subst. Prop. of
Equality

The AAS Congruence Theorem could be used to
prove AABE = A ADE because LABE = £ ADE,
LAEB = ZAED, and AE = AE.

No, towers B and C could not be used to locate the fire.
No triangle is formed by the towers and the fire, so the
fire could be anywhere between towers B and C.

Exercises for the lesson “Prove Triangles
Congruent by ASA and AAS”

Skill Practice

1.

N o o s ow

Sample answer: A flow proof shows the flow of a logical
argument.

. You need to show that any pair of corresponding sides

are also congruent.

. Yes; AABC = AQRS by the AAS Congruence Theorem.
. No; it cannot be proven that AXYZ = AJKL.
. Yes; APQR = ARSP by the ASA Congruence Postulate.

. There is no AAA congruence postulate or theorem.

B;

two angles: ZLCBA = ZKJH and L CAB = L KHJ
non-included side: BC = JK

So AABC = AHJK by AAS.

8. GH=MN, /G = /M, /F= /L
9. FG=IM, /G=/M,/F=/L

10.
1.

12.

13.

14.
15.

16.

FH=IN, /H= /N,HG = NM

Given: AF = DF and FE = FB; ZAFE = /DFB by the
Vertical Angles Congruence Theorem.

Given: ZEAD = £/ DBE and ZAED = ZBDE; ED =
DE by the Reflexive Property of Segment Congruence.
Given: ZAED = £BDC and ED = DC; L EDA =

£ DCB by the Corresponding Angles Postulate.

Yes; AABC = ADEF by the SAS Congruence Postulate.

No; you cannot determine if triangles are congruent
because there is no AAA congruence postulate or theorem.

No; you cannot determine if triangles are congruent
because AC and DE are not corresponding sides.
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17.

18.
19.

20.

21.

22.

No; you cannot determine if triangles are congruent
because none of the congruent sides are corresponding.

No; you cannot prove that AABC = ADEC.

Yes; ATUV = ATWYV can be proved by the SAS
Congruence Postulate.

No; you cannot prove that AQML = ALPN.

2o-0-5_1

a. slopeBC—672—
— _2-1_1
slopeADf4_074

Because slope BC = slope AD, BC and AD are
parallel. So £ CAD = £ ACB by the Alternate Interior
Angles Theorem.

b. From part (a), BC and AD are parallel. So ZACD =
ZCAB by the Alternate Interior Angles Theorem.

c. From parts (a) and (b), £ CAD = £ ACB and
ZLACD = Z CAB. Also, AC = CA by the Reflexive
Property. So AABC = ACDA by the ASA
Congruence Postulate.

a. Ay
/)
y=2x+5/ /
‘ / /y:2xfii
71/ g
/)
/ / x=0
/L \

b. Any real value except m = 2 will form two triangles
in the graph. The triangles will be congruent right

triangles when m = -1 or 0. The resulting triangles
are congruent by the ASA Congruence Postulate or
the AAS Congruence Theorem.

Problem Solving

23.

24.

25.

In the picture, two pairs of angles and the included pair
of sides are shown to be congruent, so the triangles are
congruent by ASA.
In the picture, two pairs of angles and a nonincluded pair
of sides are shown to be congruent, so the triangles are
congruent by AAS.
Given: 4D | CE, BD = BC
Prove: AABD = AEBC
AD | cE ZA=LE
Given Alt. Int. Zs
Theorem
£ZC=24D

Alt. Int. Zs \
Theorem ANABD= ANEBC
AAS

BD=BC
Given

Geometry
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26.

27.
28.

29.

30.

31.

32.

33.

55° 40°

250 yds Boulder

Yes, you will be able to locate the maple tree. Because
two angles and the included side are given, there is only
one possible triangle that can be formed.

AABC = ADEF by the AAS Congruence Theorem.

All right angles are congruent and the right angles are
included between the pairs of congruent legs in the
triangle. So the triangles are congruent by SAS.

All right angles are congruent and another pair of angles
are given to be congruent. If the congruent legs are
between the congruent pairs of angles, then the triangles
are congruent by ASA. If the congruent legs are not
included between the congruent pairs of angles, then the
triangles are congruent by AAS.

All right angles are congruent. Because another pair
of angles and the nonincluded sides are given to be
congruent, the triangles are congruent by AAS.

Given: AK = CJ, /ZBJK = /BKJ, /A= /C
Prove: AABK = ACBJ

Statements Reasons
1.AK = CJ, £A = £C, |1.Given
/BJK = /BKJ
2. AABK = ACBJ 2. ASA Congruence
Postulate

Given: YW=UW, £X= /7
Prove: AXWV = AZWU

VW= UW, _
IX=,7 AXWV = AZWU
Given /AAS

LW =2W

Reflexive Property
of Congruence

Given: ZNKM = /LMK, /L = ZN
Prove: ANMK = ANLKM

Statements Reasons
1. ZNKM = ZLMK, 1. Given
LL=ZN
2. MK = KM 2. Reflexive Property of
Congruence
3. ANMK = ALKM 3. AAS Congruence
Theorem

Copyright © Houghton Mifflin Harcourt Publishing Company. All rights reserved.
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34. Given: X is the midpoint of VY and WZ.
Prove: AVWX = AYZX

Xis the midpoint

of VY and WZ
Given L
VX = VX, 5
e o AVWX = ANYZX
Def. of midpoint SAS

ZLVXW = £LYXZ

Vertical Angles

Congruence
Theorem
35. Given: AABF = ADFB, F is the midpoint of AE, B is
the midpoint of AC.

Prove: AFDE = ABCD = ANABF

Statements Reasons
1. F is the midpoint of @ 1. Given
B is the midpoint of AC.
2.FE = AF,BC = AB 2. Definition of midpoint
3. AABF = ADFB 3. Given
4. AF = DB, AB = DF 4. Corr. parts of = A are =.
5. FE = DB, BC = DF 5. Transitive Property of
Congruence
6. LAFB = ZDBF, 6. Corr. parts of = A are =.
ZABF = ZDFB
ZFAB = ZBDF
7. mZLAFB = mZDBF, 7. Definition of congruent
mZLABF = mZDFB, angles
mZFAB = mZBDF
8. mLAFB + mZDFB 8. Definition of a straight
+ m£EFD = 180°, angle
mZABF + mZDBF +
mZCBD = 180°
9. mZLAFB + mZABF 9. Substitution Property of
+ mZEFD = 180°, Equality
mZABF + mZAFB +
mZCBD = 180°
10. m£EFD = 180° — 10. Subtraction Property of
mZAFB — mZABF, Equality
mZCBD = 180° —

mZLAFB — mZABF

11. mZAFB + mZABF + | 11. Triangle Sum Theorem
mZFAB = 180°

12. m£FAB = 180° — 12. Subtraction Property of
mZAFB — mZABF Equality

13. m£LFAB = mZEFD = | 13. Substitution Property of
mZCBD Equality

14. LZFAB = LEFD = 14. Definition of congruent
ZCBD angles

15. AFDE = ABCD = 15. SAS Congruence
AABF Postulate

Investigating Geometry Construction for the
lesson “Prove Triangles Congruent by ASA and
AAS”

. reflection in the line that contains 4B
. reflection in the perpendicular bisector of AB

. yes; rotation of 180° around the midpoint of 4B

W N =

. Rigid motions can be used to transform the triangles onto
each other, so the triangles are all congruent.

5. Yes; the same rigid motions of reflection can be used to
show that the triangles are all congruent.

Lesson 4.7 Use Congruent Triangles

Guided Practice for the lesson “Use
Congruent Triangles”

1. BD = BD by the Reflexive Property, so AABD = ACBD
by SSS. Corresponding parts of congruent triangles are
congruent, so £4 = ZC.

2. No; Because M is the midpoint of NK, NM = MK. No
matter how far apart the stakes at K and M are placed, the
triangles will always be congruent by ASA.

3. You are given that 7U = QP and you can deduce that
PU = UP by the Reflexive Property. Now you only need
to show that PT = UQ to prove congruence by SSS. To
do this, you can show that triangles OSP and TRU are
right and congruent by HL. This leads to right triangles
USQ and PRT being congruent by HL, which gives
PT = UQ.

4. AC and AB

Exercises for the lesson “Use Congruent
Triangles”

Skill Practice

1. Corresponding parts of congruent triangles are

congruent.

2. Sample answer: You might choose to use congruent
triangles to measure the distance across a river if you are
unable to cross it. You could also use congruent triangles
to measure the distance across a lake.

. ACBA = ACBD by SSS.

AQPR = ATPS by SAS.

AJKM = ALKM by HL.

ACAD = ABDA by AAS.

. AJNH = AKLG by AAS.

. AVRT = AQVW by AAS.

. LABC = ZCDA is given, but this angle is not included
between the pairs of congruent sides BC and DA, and
CA and AC. So the triangles cannot be proven to be
congruent.

10. Show VT = TV by the Reflexive Property. So

AVST = ATUV by SSS. Because corresponding parts
of congruent triangles are congruent, £S = ZU.

11. Show ZNLM = ZPLQ by the Vertical Angles
Congruence Theorem. So ANLM = APLQ by AAS.
Because corresponding parts of congruent triangles are
congruent, IM = E

© 0 NO U AW
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12.

13.

Gx + 10)° = 70° (% + 2o)° = 60°

14.

15.

16.

17.

18.

19.

20.

Sample answer:

] ]
D c I H

ABCDE = FGHIJ
When connecting any pair of corresponding vertices of
congruent pentagons, a pair of congruent triangles will
be formed by SAS. Because these diagonals are now
corresponding parts of congruent triangles, the segments
must be congruent.

msLD = msLA mLE = m/£B msLF =msC

(22 + 14 = 50°

3x = 60 =40 22 =136

4
3
x =20 y =120 z=1=*6

Bi;ﬁ iﬁand ZBDC = ZBDA are given. Also,

BD = BD by the Reflexive Property. However, two pairs
of congruent sides and a pair of non-included congruent
angles are not enough to prove triangle congruence
because there is no SSA congruence property.

Show FG = GF by the Reflexive Property, so

AKFG = AHGF by AAS. Because FK and GH are
corresponding parts of congruent triangles, FK =

GH. Also, ZFJK = £ GJH by the Vertical Angles
Congruence Theorem, so AFJK = AGJH by AAS.
Because corresponding parts of congruent triangles are
congruent, Z1 = /2.

AEAB = AEDC by AAS. Because corresponding parts
of congruent triangles are congruent, ZEBA = LECD.
Because angles 1 and 2 are supplementary to congruent
angles, Z1 = /2.

ZSTR = ZQTP by the Vertical Angles Congruence
Theorem. So ASTR = AQTP by ASA. TR and TP are
corresponding sides of congruent triangles, so 7R = TP.
Because ZPTS and £LRTQ are vertical angles,

APTS = ARTQ by SAS. Corresponding parts of
congruent triangles are congruent, so £1 = £2.

Show AABE = ACBE by ASA, which gives you
AE = CE. Use the Angle Addition Postulate and
congruent angles to show ZFAE = ZDCE.

Then AAEF = ACED by SAS, and Z1 = £2.

Let P be the point where NL intersects KM. Then
APKN = APMN by SSS. Corresponding parts of
congruent triangles are congruent, so ZKPN = ZMPN.
PL = PL by the Reflexive Property, so AMPL = AKPL
by SAS. Because £1 and £2 are corresponding parts of
congruent triangles, £1 = £2.

First, ATVY = AUXZ by SAS. TY and UZ are
corresponding parts of congruent triangles, so

TY = UZ. Then since TY || UZ, LYTW = LUZW and
LTYW = £ZUW by the Alternate Interior Angles
Theorem. So ATWY = AZWU by ASA. Then because
corresponding parts of congruent triangles are congruent,
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21.

22.

23.

TW = ZW and YW = UW. LTWU = LZWY by the
Vertical Angles Theorem, so ATWU = AZWY by SAS.
Z1 = /2 because corresponding parts of congruent

triangles are congruent.

AB=V(6-32+ (11 -7?=V25=5

DE=\(5-2P+ (-8~ (—4)*=V25=5

So 4B = DE.

BC=\/(11 — 6) + (13 — 11)> = V29

EF =10 = 5) + (=10 — (—=8)) = V29

So BC = EF.

AC =V(11 = 32 + (13 — 72 = V100 = 10

DF =\/(10 = 2)> + (=10 — (—4))2 = V100 = 10

So AC = DF.

Because all pairs of corresponding sides are congruent,
AABC = ADEF by SSS. Therefore, since corresponding
parts of congruent triangles are congruent, £4 = ZD.

AB=\G3—-32+(2—-82=V36=6

DE=V\G—(—1)?+(5-52=V36=6

So AB = DE.

BC=\(11-32+@2—-2)7=V64 =8

EF=\(5-52+(13—52=Vo4 =38

So BC = EF.

AC=\(11 =32+ (2 — 8% =V100 = 10

DF =\/(5 = (=1))> + (13 — 5> = V100 = 10

So AC = DF.

Because all pairs of corresponding sides are congruent,
AABC = ADEF by SSS. Therefore, because
corresponding parts of congruent triangles are congruent,

LA=ZLD.

Given: £T= /U /7= /X YZ=YX

Prove: LVYX = LWYZ

3. LTYZ = LUYX

4. mLTYZ = mLUYX

5. mLTYW + mLWYZ

=mLTYZ, mLTYW +
mLVYX = mLUYX

6. mLTYW + mLWYZ =

mZLTYW + mZLVYX

T.mLWYZ = mLVYX

8. LWYZ=LVYX

Statements Reasons
1L.£T=2U, . Given
L7=/X,YI=YX
2. ATYZ = ANUYX . AAS

. Corr. parts of = A

are =.

. Definiton of

congruent angles

. Angle Addition

Postulate

. Substitution

. Subtraction Property

of Equality

. Definition of

congruent angles

Copyright © Houghton Mifflin Harcourt Publishing Company. All rights reserved.
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24.

Given: FG = HG = JG = KG, JM = KM = LM = NM
Prove: FL = HN

25.

Statements Reasons
1.FG = HG = JG = KG, 1. Given
JM = KM = LM = NM
2. LFGJ = LHGK, 2. Vertical Angles
ZIML = ZKMN Congruence Theorem
3. AFGJ = AHGK, 3. SAS
AJML = AKMN
4.FJ = HK,JL = KN 4. Corr. parts of = A
are =.
5.FJ = HK, JL = KN 5. Definition of congruent
segments
6. FJ + JL = HK + KN 6. Addition Property of
Equaltiy
7.FL = HN 7. Segment Addition
Postulate
8. FL = HN 8. Definition of congruent
segments

Given: ZPRU = £QVS, RS = UV,
ZTSU = LUSW = LTUS = LSUW

Prove: APUX = AQSY

Statements Reasons

1. ZPRU = £QVS, 1. Given

RS= UV, LTSU =

LUSW = LTUS =

LSUW
2.8U = SU 2. Reflexive Property of

Congruence

3.8U=SU,RS=UV 3. Def. of congruent angles
4.RS+SU=SU+ UV 4. Addition Prop. of Equality
5.RU =SV 5. Segment Add. Postulate
6.RU =SV 6. Def. of congruent segments
7. AQSV = APUR 7. ASA
8. PU = 05, 8. Corr. parts of = A are =.

ZRPU = ZVQS

10. m£LTSU = m£LUSW =

11.

12. mLTSW = mLTUW

.mZLTSU + mLUSW =

9. Angle Addition Postulate
mZLTSW, m£LTUS +
mZLSUW = mLTUW

10. Definition of congruent

mZLTUS = mLSUW angles

mZLTSU = mZLTSU =
mZLTSW, m£LTSU +
mZLTSU = mLTUW

11. Substitution

12. Transitive Property of

Equality

13. LZTSW = mZLTUW 13. Definition of congruent
angles

14. APUX = AQSY 14. ASA

26.

27.

Given: AD = BD = FD = GD
Prove: AC = GE
Statements Reasons
1.AD = BD = 1. Given
FD = GD
2. LADF = ZBDG | 2. Vertical Angles Congruence
Theorem

3. AADF = AGDB | 3. SAS
4. ZCAD = ZEGD | 4. Corr. parts of = A are =.

5. £LADC = L GDE | 5. Vertical Angles Congruence
Theorem

6. AADC = ANGDE | 6. ASA
7.4C = GE

7. Corr. parts of = A are =.

AABC = ANPQ by ASA. Then BC = PQ = EF= HJ.

So, AABC = ADEF by HL and AABC = AGHJ by SSS.

AABC, ADEF, A GHJ, and ANPQ are all congruent.

Problem Solving

28.

29.

Because CD L DE and CD 1L AC, 2D and £C are
congruent right angles. £ DBE and £ CBA are vertical
angles, so they are congruent. Because DB = CB,

A DBE = ACBA by ASA. Then because corresponding
parts of congruent triangles are congruent, AC = DE.
So you can find AC, the distance across the canyon, by
measuring DE.

Given: PO || VS, QU || ST, PO = V'S
Prove: LO= /S

Statements Reasons

30.

31.

32.

1.PQ|| VS and QU || ST. | 1. Given

2. LQPU = LSVT, 2. Corresponding Angles

LQUP = £STV Postulate
3.PO=7VS 3. Given
4. AQPU = ASVT 4. AAS

5.£0= /S 5. Corr. parts of = A are =.

By ASA, AABC = AEDC so ED = AB. Because

EC~115mand CD~2.5m,ED =~ V11.5% — 2.5
~ 11.2 by the Pythagorean Theorem. Because ED

= 4B, then AB, the distance across the half pipe, is
approximately 11.2 meters.

A; The SAS Congruence Postulate would not appear in
the proof because you only have one pair of congruent
sides, WZ = ZW.

Given: AB = AC, BG = CG
Prove: AG bisects £ A.
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Statements

Reasons

1.AB = AC, BG = CG
2. 4G = AG

3. ACAG = ABAG
4. L/ CAG = £ BAG
5. 4G bisects £ A.

1. Given

2. Reflexive Property for

Congruence

3.SSS
4. Corr. parts of = A are =.

5. Definition of angle bisector

33. No; the given congruent angles are not the included
angles, so you cannot prove that AB = BC.

34. Yes; AADE = ACDE, so AE = CE because

corresponding parts of congruent triangles are congruent.

Also, ZCEB = ZAEB by the Right Angle Congruence
Theorem. BE = BE by the Reflexive Property, so

b. Statements Reasons
1. AP = BP, . Given by construction
40 = BO
2. PO = PQ . Reflexive Property of

3. AAPQ = ABPQ
4. /QP4 = /OPB

5.P0 L 4B

6. LOPA and
ZQPB are right
angles.

Congruence

. SSS Congruence Postulate
. Corr. parts of = A are =.

. If 2 lines intersect to form

a linear pair of = A, then
the lines are L.

. If 2 lines are L, then they

intersect to form 4 rt. 4.

37. Given: MN = KN, Z/PMN = /NKL,

ABAE = ABCE by SAS. Because corresponding parts
of congruent triangles are congruent, AB = BC.

35. Yes; By definition of a bisector, AD = CD. DB = DB
by the Reflexive Property and £ZADB = £ CDB by
the Right Angles Congruence Theorem. So, AADB
= ACDB by SAS. Corresponding parts of congruent 1. ZPMN = ZNKL | 1. Given
triangles are congruent, so 4B = BC.

ZMJN and ZKQON are right angles.
Prove: L1 = /2

Statements Reasons

2. MN = KN 2. Given
36. a.
a jtatinents Reasons 3. LZPNM = ZLNK | 3. Vertical Angles Congruence
1.AP =BP 1. Given by construction Theorem
AQ = BQ 4. APNM = ALNK | 4. ASA
2.PO=PQ 2. Reflexive Property of 5.PM = LK, 5. Corr. parts of = A are =.
Congruence ZMPJ = ZKLQ
3. AAPQ = ABPQ | 3. SSS Congruence Postulate 6. / PJM and 6. Theorem 3.9
4. LZAPM = /BPM | 4. Corr. parts of = A are =, ZLOK are right
L angles.
S.PM = PM - Reflexive Property of 7. ZPJM = ZLQK | 7. Right Angles Congruence
Congruence

Theorem
6. AAPM = ABPM | 6. SAS Congruence Postulate 8. APJM = ALOK |8.AAS

7. ZAMP = ZBMP | 7. Corr. parts of = A are =. 9. /1=,

9. Corr. parts of = A are =.
8. WJ_ E 8. If 2 lines intersect to form

a linear pair of = A, then 38. Given: 7S =TV, SR = VW

the lines are L.

Prove: L1 = £2
9. ZAMP and . If 2 lines are L, then they
ZBMP are right intersect to form 4 rt. 4. Statements Reasons
angles. 1.7S=TV,SR =VW |1.Given
2. 7S =TV, SR = VW | 2. Definition of congruent
segments
3.7S + SR = TR, 3. Segment Addition Postulate
TV + VW =TW
4. TV + SR = TR, 4. Substitution Property of
TV + SR =TW Equality
5.TR=TWw 5. Transitive Property of Equality
6. TR =TW 6. Definition of congruent
segments
Geometry
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Statements

Reasons

7. LRTV = LWTS

8. ARTV = AWTS
9. RV=WS
10.SV =TS

11. ARSV = AWVS
12. ZRSV = ZWVS

13. ZRSV and £1 are
supplementary.
ZWVS and £2 are
supplementary.

14.£1= 212

7. Reflexive Property of
Congruence

8. SAS
9. Corr. parts of = A are =.

10. Reflexive Property of
Congruence

11. SSS

13. Linear Pair Postulate

14. Congruent Supplements
Theorem

39. Given: B4 = BC, D and E are midpoints,

/A= /C,DF =EF
Prove: FG = FH

Statements

Reasons

12. Corr. parts of = A are =.

1. BA=BC,Dand E
are midpoints,
£4=2C,

DF = EF.
2.BD=D1

BE = EC
3.BD = DA, BE = EC

4. BD + DA = BA,
BE + EC = BC

5.BD + DA =
BE + EC

6. BD + BD =
BE + BE, DA + DA
=EC+ EC

7.2BD = 2BE,
2DA = 2EC

8. BD = BE,
DA = EC
9. 5D = BE.
DA =EC
10. BJ containing
point F'
11. BF = BF

12. ABFD = ABFE

13. ZBFE = /BFD,
ZBEF = ZBDF

1. Given

2. Definition of midpoint

3. Definition of congruent
segments

4. Segment Addition Postulate

5. Substitution Property

6. Substitution Property of
Equality

7. Simplify.

8. Division Property of
Equality

9. Definition of congruent
segments

10. Construction

11. Reflexive Property of
Congruence

12. SSS

13. Corr. parts of = A are =.

40.

Statements Reasons
14. 4/BFE = LGFJ, 14. Vertical angles Congruence
/BFD = ZHFJ Theorem

15. Z/GFJ = LHFJ
16.FJ=FJ
17. ZBEF and ZCEG,

ZBDF and ZADH
form linear pairs.

18. ZBEF and ZCEG,
ZBDF and ZADH
are supplementary.

19. ZCEG = LADH

20. ACEG = AADH
21. ZEGJ = /DHJ
22. AGFJ = ANHFJ
23.FG = FH

15. Substitution

16. Reflexive Property of

Segment Congruence

17. Definition of linear pair

18. Linear Pair Postulate

19. Congruent Supplements

Theorem

20. ASA

21. Corr. parts of = A are =.

22. AAS

23. Corr. parts of = A are =.

Given: 4B | EC, AC || ED, AB = ED, AC = EC

Prove: AD = EB

Statements

Reasons

p—

4B | EC.AC|| ED._
AB = ED, AC = EC

2. LDEC = LECA,
LECA = LBAC

3. ZDEC = ZBAC

4. ADEC = ABAC
5.BC = CD,
/BCA = ZDCE

6. mLBCA =
mZDCE

7.msLBCA + mZL ACE
= m£LDCE +
mZLACE

8. m£LBCE =
m<£ DCA

9. ZBCE = ZDCA

10. ABCE = ADCA
11.4D = EB

2.

3.

7.

9.

. Given

Alternate Interior Angles
Theorem

Transitive Property of Angle
Congruence

. SAS

. Corr. parts of = A are =.

. Definition of congruent

angles

Addition Property of
Equality

. Angle Addition Postulate

Definition of congruent
angles

10. SAS

11. Corr. parts of = A are =.
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Quiz for the lessons “Prove Triangles
Congruent by SAS and HL"”, “Prove Triangles
Congruent by ASA and AAS”, and

“Use Congruent Triangles”

1. SAS can be used to prove that the triangles are
congruent.

2. HL can be used to prove that the right triangles
are congruent.

3. AAS can be used to prove that the triangles are
congruent.

4. Given: ZBAC = £ DCA, AB = CD
Prove: AABC = ACDA

Statements Reasons

1.4B=CD 1. Given
2. ZBAC = ZDCA | 2. Given

3.4C=C4 3. Reflexive Property of

Segment Congruence

4. AABC = ACDA | 4.SAS

5. Given: LW = /LZ,VW=YZ
Prove: AVWX = AYZX

Statements Reasons
1. 4W=<«Z 1. Given
2. LWXV = LYXZ | 2. Vertical Angles
Congruence Theorem
3.VW=YZ 3. Given

4. AVWX = AYZX | 4. AAS

6. Show that ZP = ZM by the Right Angles Congruence
Theorem and ZPLQ = ZNLM by the Vertical Angles
Theorem. PQ = MN is given, so APQL = AMNL by
AAS. Then because corresponding parts of congruent
triangles are congruent, QL = NL.

Lesson 4.8 Use Isosceles and
Equilateral Triangles

Guided Practice for the lesson “Use Isosceles
and Equilateral Triangles”

1. If HG = HK, then Z HGK = £ HKG.

2. If ZKHJ = Z/KJH, then HK = KJ.
3. ST=TU,so ST =5.
4

. No; the Triangle Sum Theorem guarantees that the sum
of the angles in a triangle will be 180°. Because an
equilateral triangle contains three equal angles, each

angle must measure exactly 13&, or 60°.

5. The large triangle is equilateral, so x = 60. The smaller
triangle is isosceles, with base angles 90° — 60°, or 30°
each. Soy = 180 — 30 — 30, or 120.

Geometry
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6. From part (b) in Example 4, APQT is isosceles, so
PT = QT. Then from part (c), APTS = AQTR, so
TR = TS because corresponding parts of congruent
triangles are congruent. So OS = PR by substitution
and the Segment Addition Postulate. OP = PQ by the
Reflexive Property and PS = QR is given, so
AQPS = APQR by SSS.

Exercises for the lesson “Use Isosceles and
Equilateral Triangles”

Skill Practice

1. The vertex angle of an isosceles triangle is the angle
formed by the congruent legs of the triangle.
2. In an isosceles triangle, the base angles are congruent.

3. IfAE = DE, then £ A = /D by the Base Angles
Theorem.

4. If AB = EB, then £ A = £ BEA by the Base Angles
Theorem.

5. If /D = /CED, then EC = CD by the Converse of Base
Angles Theorem.

6. If ZEBC = / ECB, then EB = EC by the Converse of
Base Angles Theorem.

7. AABC is equilateral, so 4B = 12.
8. AMNL is equilateral, so ML = 16.
9. ARST is equilateral, so ZSTR is 60°.

10. The vertex angle measures
A 180 — 37 — 37, or 106°.

11. 3x° = 60° 12. 5x + 5 =35 13. 9x° = 27°
x =20 5x =30 x=38
x=6

14. AC is not congruent to B_i By the Converse of Base
Angles Theorem, AB = BC, so BC = 5.

15. 180° — 102° = 78°

X = 3° = 2(78) = 39°

Sox =y =39.
16. (x + 7)° = 55°
x =48
y = 180° — 2(55)°
y=170

17. 180° — 90° = 90°

x° = 9)° = 1(90) = 45°

x =45
9y =45
y=35

18. No; Isosceles triangles could have a right or obtuse
vertex angle, which would make the triangle right
or obtuse.
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19.

20.

21.

22.

23.

24.

25.

26.

27.

B;
3x+4=22
3x =18
x=6
First, you find y by the Triangle Sum Theorem and the

Base Angles Theorem.
2(2y + 64)° + 50° = 180°
4y + 128 + 50 = 180
4y =2
-
Then by the definition of a linear pair, the left triangle

has a vertex measuring 180° — (2(%) + 64) ,or 115°,

Then to find x, use the Base Angles Theorem.
X © o __ (e}
245 =) + 115° = 180

x p—
—5-0-2057180
x—_
-5 = 25
x =50

There is not enough information to find x or y. One of the
vertex angles must be given.

By the Transitive Property of Congruence, all sides
involving x and y are congruent. So first, solve the
two expressions involving y, then use one of those
expressions to solve for x.

Sy—4=y+12 32 —32=y+12
4y =16 3x2-32=4+12
y=4 3x2 =48

x2=16
x==*4
2x+1=x+3
x=2

Perimeter = (x + 3) + 2x + 1) + 6
=2+3+22)+1+6=16feet
4x+1=x+4
3x=3
x=1
Perimeter = (4x + 1) + (x +4) + 7
=4(1)+ 1+ 1+4+ 7= 17 inches
x+5=21—x
2x =16
x=38
Perimeter = 3(21 — x) = 3(21 — 8) = 39 inches
Not possible; The left triangle is isosceles with legs of

length 7. If x = 90, then the triangle would have base
angles greater than 90°, which is not possible.

The x, y, and z values given are possible.

28.

29.
30.

31.

32.

33.

34.

Not possible; If x = 25 and y = 25, then the
supplementary angle to the left of y would be 155°. So
the top left triangle would have an angle sum exceeding
180°, which is not possible.

The x, y, and z values given are possible.
msLD + mZE + mZF = 180°
(4x + 2)° + (6x — 30)° + 3x° = 180°
13x =208
x =16

mZD = 4x + 2 = 4(16) + 2 = 66°

mZE = 6x — 30 = 6(16) — 30 = 66°

mZF = 3x = 3(16) = 48°

ADEF is isosceles. Because two angles have the same
measure, two sides are the same length by the Converse
of the Base Angles Theorem.

D is the midpoint of AC, so AD = DC. Also, BD 1 AC,
so LADB = ZCDB by the Right Angles Congruence
Theorem. Then by the Reflexive Property, BD = BD,
so ABDA = ABDC by SAS. Because corresponding

parts of congruent triangles are congruent, B4 = BC,
so AABC is isosceles.

One triangle is equiangular, so all angles are 60°. The
other two triangles are congruent, so the vertices will
be equal.
x° + x° + 60° = 360°

2x = 300

x =150

The small top triangle is isosceles, with x° being a base
angle. Because x and y are supplementary, x + y = 180°,

Next consider the angles in the overall triangle. One
angle measures x° and one is 90°. The other will be

180 —
> y, because the small bottom triangle is isosceles.
180 —
The sum of the angles will be x° + 90° + 3 L
180°, which simplifies to y = 2x. Now you solve the

systemx + y = 180 and y = 2x.
x + 2x = 180 by substitution

3x = 180
x =60
60 +y =10
y =120

The top triangle is equiangular, and thus equilateral. So
all angles in this triangle measure 60° and all sides have
length 40. Then the bottom triangle would have base
angles of 30°, so the third angle is 120°. So x° =

60° + 30°, or x = 90. Now the overall triangle is a right
triangle with one leg of length 40 and the hypotenuse of
length 80. Use the Pythagorean Theorem to find y.

8y = V802 — 407
8y =~ 69.28
y = 8.66
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35. There are two possible cases.

1. If the exterior angle is formed by extending a leg
through the vertex angle, then the base angles must
each be 65° and the vertex angle would be 50°.

2. Ifthe exterior angle is formed by extending the base,
then the base angles would each be 50° and the vertex
angle would be 80°.

36. Because £ 4 is the vertex angle of isosceles AA4BC,
ZB must be congruent to ZC. Because 2 times any
integer angle measure will always be an even integer, an
even integer will be subtracted from 180 to find m£A.
180 minus an even integer will always be an even integer,
therefore mZA must be even.

37. If the exterior angle is formed by extending the base, the
three angle measures will be: 180 — x, 180 — x, and
180 — (180 — x) — (180 — x), or 2x — 180. If the
exterior angle is formed by extending a leg, the

X

2 2!

three angle measures will be 180 — x, 5, and %

Problem Solving

38. x=179
V° = 180° — 2(79)°
y=22

Each side is 5 centimeters and each
angle measures 60°.

5cm

40. 180° — 2(85)° = 10°
The vertex angle of the triangle is about 10°.
#41. a. LBAC = ZCBD and £BCA = ZCDB by the
Alternate Interior Angles Theorem. BC = BC by the
Reflexive Property. So AABC = ABCD by AAS.

b. The isosceles triangles are:
AABC, ABCD, ACDE, ADEF, AEFG

c. Angles congruent to ZLABC are:
ZBCD, ZCDE, ZDEF, ZEFG

42. a. The sides of each new triangle all contain the same
number of congruent segments, so the triangles will
be equilateral.

b. The areas of the first four triangles are 1, 4, 9, and
16 square units.

c. The area pattern is 12, 22, 32, 4% . .. This sequence is
the sequence of perfect squares. The seventh triangle
will have an area of 72, or 49 square units.

43. PO = PR, s0 £Q = /R.

o 180° — 90° °
mZP = 90°, somZQ = mZR == 5 - or 45°.

44. If a triangle is equilateral, it is also isosceles. Using this

fact, it can be shown that all angles in an equilateral
triangle must be the same.
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45.

46.

47.

48.

49.

Given: ZB = £C A
Prove: AB = AC
B ) (o}
Statements Reasons
1. £4B=ZC 1. Given
2. Draw . AD, 2. Perpendicular Postulate
so AD L BC.
3. LADC and £ADB are | 3. Definition of
right angles. perpendicular lines
4. LADC = LADB 4. Right Angles Congruence
Theorem
5.4D = AD 5. Reflexive Property of
Congruence
6. AADC = ANADB 6. AAS
7.4B = AC 7. Corr. parts of = A are =.

a. AE = DE, /BAE = /CDE, and BA = CD are all
given, so AABE = ADCE by SAS.

b. AAED and ABEC are isosceles triangles.

¢. LEDA, ZEBC, and LECB are all congruent
to LEAD.

d. No; AAED and ABEC will still be isosceles triangles
with ZBEC = ZAED. So the angle congruencies in
part (c) will remain the same.

No; mZ1 = 50,s0 m£2 = 50°. If p || ¢, then the 45°

angle would be the angle corresponding to £ 2. Since 50°

# 45°, p is not parallel to g.

Yes; mZ ABC = 50° by the Vertical Angles Congruence

Theorem and mZCAB = 50° by the Linear Pair

Postulate, so LABC = ZCAB. By the Converse of the

Base Angles Theorem, AC = BC, so A ABC is isosceles.

Given: AABC is equilateral, ZCAD = ZABE = /BCF.

Prove: ADEF is equilateral.

Statements Reasons
1. AABC is equilateral, 1. Given
LCAD = LABE = ZBCF.
2. mLCAD = mZABE = 2. Definition of congruent
mZBCF angles
3.mLCAD + m£LDAB = 3. Angle Addition Postulate

mZ CAB, mZABE +
mZLEBC = mZABC,
mZLBCF + mLFCA =

mZBCA
.mZLCAB = mZLABC = 4. Corollary to the Base
mZ£BCA Angles Theorem
.mZLCAD + mZDAB = 5. Substitution Property
mZABE + mZEBC = of Equality

mZBCF + mZFCA
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Statements Reasons

6. mLCAD + m£LDAB =

ms CAD + mZEBC = 6. Substitution Property of

mZCAD + mZLFCA Equality
7.m£LDAB = mZEBC = 7. Subtraction Property of
mZLFCA Equality
8. ZDAB = LEBC = ZFCA | 8. Definition of angle
congruence

9. AACF = ACBE = ABAD | 9. ASA
10. ZBEC = LADB = 10. Corr. parts of = A
ZCFA are =.

11. £ZBEC and ZDEFE, ZADB | 11. Linear Pair Postulate
and LEDF, ZCFA and
ZDFFE are supplementary.

12. ZDEF = LEDF = 12. Congruent
ZDFE Supplements Theorem
13. ADEF is equiangular. 13. Definition of
equiangular triangle
14. ADEF is equilateral. 14. Corollary to the
Converse of Base
Angles Theorem

50. If Vis at (2, 2), then the points 7, U, and V will form a
line, not a triangle. If 7 is anywhere else on the line
y = x, ATUV will be formed and TV = UV because
T and U will always be the same distance from point V.
So ATUV will be isosceles.

51. 3 possibilities:

5t— 12 =3¢ 5t—12=1¢t+20 3t=1t+20
2t =12 4t =32 2t =120
t=6 t=28 t=10

Ift = 6, 8, or 10, then the triangle will be isosceles.

Lesson 4.9 Perform Congruence
Transformations

Investigating Geometry Activity for the lesson
“Perform Congruence Transformations”

1. In a slide, the x-coordinates are changed by the amount
the triangle was shifted up or down. The y-coordinates
are changed by the amount the triangle was shifted left
or right.

In a flip, only one coordinate of the triangle’s vertices
changes. The x-coordinate changes sign if the triangle is
flipped over the y-axis or the y-coordinate changes sign if
the triangle is flipped over the x-axis.

2. Yes; yes; When sliding or flipping a triangle, the size and

shape do not change, only the position changes. So the
original triangle is congruent to the new triangle.

Guided Practice for the lesson “Perform
Congruence Transformations”

1.
2.

The transformation shown is a reflection.

The new coordinates are found by adding 1 to each
x-coordinate and subtracting 1 from each y-coordinate.

>+ Ly—=1

. The y-coordinates are multiplied by —1, so RS was

reflected in the x-axis. (x, y) — (x, —y)

4. APQR is a 180° rotation of ASTR.
5. PQ = ST =2,50 PO = ST.PR = SR =3, 50

PR = SR. APQOR and ASTR are right triangles, so
APQR = ASTR by HL. Therefore the transformation is
a congruence transformation.

Exercises for the lesson “Perform Congruence
Transformations”

Skill Practice

1.

© 00 N O O A~ W

10.

11.

The new coordinates are formed by subtracting 1 from
each x-coordinate and adding 4 to each y-coordinate.

. The term congruence transformation is used because

when an object is translated, reflected, or rotated, the new
image is congruent to the original figure.

. The transformation is a translation.
. The transformation is a rotation.
. The transformation is a reflection.
. Yes; The moving part of the window is a translation.
. No; The moving part of the window is not a translation.
. Yes; The moving part of the window is a translation.
Sy o+ 2,y —3) ]
_ 1 B
A3, 1) > (-1, -2) >
B(2.3) = (4,0) e T
_ C
C(3,0)—> (5, —3) - s "
D(—1,-1)—> (1, —4) Pt \
//
(y)>@—1Ly=75) v B
_ 4 — |
A(=3,1) > (=4, —4) A
B(2,3) > (1, ~2) AN c
CG3,0) = (2, -5) 1T
D(=1,-1) > (=2, -6) -
1 \
//
xy)—=>x+4y+1) v
A3, D= (1,2) T
L \
B(2,3) —> (6,4) e \
CB3,0) = (7, 1) e
D(=1,-1)—>(3,0) b
Geometry
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12. (x,y) > (x—2,y+3) ¥ 23. @ﬁ not a rotation y
_ _ 1 of 4B because A
A D= 34 - \ mZAOC > m£BOD. 1
B(2,3) — (0, 6) B
— -1 C. |B|«x
€G3, 0) = (1,3) 1\
D(—1,—-1)—>(-3,2) ~ C
- L — X D
D
24. To find the angle of rotation, corresponding angles of
1B.(y)>@x—4y—2) 14 (xy)>x+6y+3) the triangles should be used to find the rotation angle.
15. (x,y)) > (x + 2,y — 1) 16. (x,)) > (x— 7,y +9) The red triangle is rotated 90° clockwise.
17. (x,») = (x, =) 5 25. Yes; Any point or line segment RS
(L1 >, ~1) can be rotated 360° and be P
4 1) (4 —1) L1, its own image. >
-3 X
4.3) >4 -3) - : 360°
18. (x,) = (x, —) 0 26. If (0, 3) translates to (0, 0), then (2, 5) translates to (2, 2).
(1,2) > (1, =2) 27. 1f (0, 3) translates to (1, 2), then (2, 5) translates to (3, 4).
BG,1) =3, —1) 1 28. If (0, 3) translates to (—3, —2), then (2, 5) translates to
’ ’ -1,0).
(4,3)—> 4, —3) = : ( )
4, 1) =>4 —1) 29. x,y) > (x+2,y—3)
’ ’ (x.y) = (4,0)
19. (x,») = (x, =) v x+2=4  y-3=0
(2,3)> (2, -3) x=2 y=3
4, 1> @ -1 Tt The point on the original figure is (2, 3).
(5.2)> 5, -2) = z 30. (xv,») = (—x,»)
() —=(=3,5)
—x= -3 y=5
20. CD is a 90° clockwise y B x=3

rotation of AB.

The point on the original figure is (3, 5).

Al 3. (L) > = Ty—4)
- c x (x,») = (6, =9)
x—7=6 y—4=-9
D x=13 y=-=5
21. CD D is not a rotation 5 The point on the original figure is (13, —5).
of AB because c 32. Length of sides of upper triangle:
ZAOC > m£BOD.
" " 5 Ve - 12+ 3 -22=\2
= : VGG =22+ =372 =V13
/B V5 — 12+ —27=V17
A Length of sides of lower triangle:
22. CD is not a rotation 5 VO = (=1)2 + (1 - 072 =V2
of AB because D c > B
. : 3-02+(—1—-12=VI13
the points are rotated in \/( ¥t )
different directions. 2 1 \/ G- (=P +(-1-02=V17
-1 x Both triangles have congruent side lengths, so the
triangles are congruent by SSS.
33. UV is a 90° clockwise rotation of ST about E.
B 34. AV is a 90° counterclockwise rotation of BX about E.
35. ADST is a 180° rotation of ABWX about E.
Geometry
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36. AXYC is a 180° rotation of ATUA about E.
37. 5, y) > (x—2,y+ 1)
A2,3) > (0,4) = C(m — 3,4)
B(4,2a) = (2,2a + 1) = D(n — 9, 5)
m—3=0 n—9=2 2a+1=15
m=23 n=11 2a =4
a=2
(x, ) = (x, =y)
C(0,4) —> (0, —4) = E(0,g — 6)
D(2,5)— (2, —5) = F(8h, —5)
g—6=—4 8h =2

_ _1
g=2 h—4

So the variables are m =3, n =11, a=2,g=2,h :%.

Problem Solving

38. a. The designer can reflect the kite layout in the
horizontal line.

b. The width of the top half of the kite is 2 feet, so the
maximum width of the entire kite is 4 feet.
39. Starting at 4, you will move the stencil 90° clockwise
to get the design at B. To go from 4 to C, you move the
stencil 90° counterclockwise.

40. a. Sample answer:
M T

b. Sample answer:

41. a. The Black Knight moves up 2 spaces and to the left
1 space, so the translation is (x, y) > (x — 1,y + 2).

b. The White Knight moves down 1 space and to the
right 2 spaces, so the translation is (x, y) —
x+2,y—1).

c. No; the White Knight is directly below the Black
Knight, so the Black Knight would miss the White
Knight because it would have to move at least one
square horizontally according to the rules.

2-3 —1

42. slopeﬁTEZT(_z) =T =-1
slopeﬁ:_;)_;f_l)::—g: 1
So FE 1 DE and ZFED is a right angle.
slopeCB=H=%l= -1
slope 4B = _21__41 = :—; =1
So CB L AB and £CBA is a right angle.
Length of hypotenuses:

FD =\(=2 = (=3)2 + (3 — 02 = V10
CA=\3-27%+@2 - (-1 =V10
So FD = CA.

43.

44,

Length of corresponding legs:
FE=V\(=1- (=22 +@2-3?%=V2
CB=\@-32+1-2°2=V2

So FE = CB.

By the HL Congruence Theorem, A ABC = ADEF, so
ADEF is a congruence transformation of A4BC.

B; Figure B represents the reflection of the folded paper
over the folded line, or the unfolded paper.

Undo translation and rotation:

(x, ) = (x, y — 3) — rotate 90° clockwise

A(4,4) > (-4, 1) — (1,4

B(—=1,6) > (-1,3)> (3, 1)

C=L4)->LD)—-> (1)

The vertices of the original triangle are (1, 4), (3, 1), and
(1, 1). The final image would be different if the original
triangle was translated up 3 units and then rotated

counterclockwise 90°. The final triangle would have
vertices (—7, 1), (—4, 3), and (—4, 1).

Quiz for the lessons “Use Isosceles and

Equilateral Triangles” and “Perform

Congruence Transformations”

1.

Ly o> t4,y—1) y

. (x’y)_>(_x’y) Ty

() = (x —p) el
E(0,2) — (0, —2) N FG
F2, 1) = @2, —1) N :
G(1,0) > (1,0) =
The transformation is a reflection in the x-axis.
Ly > —3,y+2) y

6x + 12 =24 2. (3x + 48)° = 60°
6x = 12 3x=12
x=2 x=4

. 4x + 30 =150

4x =20
x=5

E(0,2) — (4, 1) E,

F2,1)—(6,0)

G(1,0) = (5, —1) |

|
i)
=

The transformation is a translation.

E(0,2)—(0,2) %
F

F2,1)—=>(—2,1)
G 3 X

G(1,0) = (—1,0) ST

The transformation is a reflection in the y-axis.

E0,2) = (—3,4) £

F2,1)—>(—-1,3) F

G(1,0) > (—2,2) =

The transformation is a translation.
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8. No, Figure B is not a rotation of Figure A about the
origin because not all the angles formed by connecting
corresponding vertices are the same.

Mixed Review of Problem Solving for the
lessons “Prove Triangles Congruent by ASA
and AAS”, “Use Congruent Triangles”, “Use
Isosceles and Equilateral Triangles”, and
“Perform Congruence Transformations”

1. a. Figure B is a reflection of Figure A in the y-axis.
b. Figure C is a 90° counterclockwise rotation of
Figure A.
c. Figure D is a reflection of Figure A in the x-axis.
d. The pattern will be completed by rotating Figure A
90° clockwise and 180°.

2. No; because the given angle is not included between
the given sides, more than one triangle could have
these dimensions.

3. You friend could tell you either of the remaining
two angles or the length of the other side that forms
the 34° angle.

4. Yes; yes; LACD = ZBCE byﬂe Vertiﬂl Ar&les
Congruence Theorem. AC = BC and DC = EC are given,
so AACD = ABCE by SAS. Because corresponding
parts of congruent triangles are congruent, 4D = BE.

5. a. In A4BC it is given that B4 = BC, so ZBCE =

£ BAE by the Base Angles Theorem.
b. Given: 4B = CB, BE 1. AC, ZAEF = /CED,
LEAF = ZECD

Prove: AF = CD

Statements Reasons
1.@2 @, 1. Given
BE 1 AC,
ZAEF = ZCED,
LEAF = ZECD
2. LAEB and ZCEB | 2. Definition of perpendicular
are right angles. lines
3. LZAEB = ZCEB 3. Right Angles Congruence
Theorem

4. LBCE = LBAE 4. Proven in Ex. 5(a).
5. ADAEB = ACEB 5. AAS

n

6. AE = CE 6. Corr. parts of = A are
7. AAEF = ACED 7. ASA

8. AF = CD 8. Corr. parts of = A are =.

6. The triangles are congruent by AAS.
(4x + 17) in. = 45 in.
4x = 28
x=7
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Chapter Review for the chapter “Congruent
Triangles”

1.

10.
11.
12.
13.

14.

15.

16.

17.

18.
19.

20.

21.

A triangle with three congruent angles is
called equiangular.

. In an isosceles triangle, base angles are opposite the

congruent sides while the congruent sides form the
vertex angle.

. An isosceles triangle has at least two congruent sides

while a scalene triangle has no congruent sides.

. Sample answer:

1 3

N

. Corresponding angles: £ P and £L, ZQ and L M,

ZRand LN

Corresponding sides: PQ and LM, PR and LN,
OR and MN

(2x — 25)° = x° + 20°
x =45
(2(45) — 25)° = 65°

8x° = 2x° + 90° 8. (9x +9)° =5x"+45°
6x =90 4x = 36
x=15 x=9
8(15)° = 120° (909) + 9)° = 90°
. mZB = 180° — 50° — 70° = 60°

AB=TUT,s0AB = 15m.
LT = /B,somZT = 60°
LV =LA somLV = 50°
(2x + 4)° = 180° — 120° — 20°

2x +4 =40
2x = 36
x =18
5x° = 180° — 35° — 90°
S5x =55

x=11
The figure has been slid, so the transformation is
a translation up and right.

The figure has been turned, so the transformation is
a rotation.

The figure has been flipped, so the transformation is
a reflection.

Check students’ drawings.
True; XY = RS, YZ = ST, and XZ = RT, so
AXYZ = ARST by SSS.

Not true; AC = 5 and DB = 4, so AC # DB.
Therefore AABC # ADCB.

True; £ QSR = £ TSU by the Vertical Angles Theorem.
Because QS = TS and RS = US, AQRS = ATUS
by SAS.
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22.

23.
24.
25.

26.

27.

28.
29.

30.

31.

32.

33.

Not true; The triﬂlgle v_ertices are in the incorrect order.
DE = HG and EF = GF, so ADEF = ANHGF by HL.

DE=GH,/D=/G,/F=/J
DF=GJ,/AF=/J,/D=/G

Show AACD and ABED are congruent by AAS, which
makes AD congruent to BD. AABD is then an isosceles
triangle, which makes £1 and £2 congruent.

Show AFKH = AFGH by HL. So £1 = /2 because

corresponding parts of congruent triangles are congruent.

Show AQSV = AQTV by SSS. So LQSV = £LQTV
because corresponding parts of congruent triangles
are congruent. Using vertical angles and the Transitive
Property, you get L1 = £2.

ZL = ZN,sox = 65.

A WXY is equilateral;
3 ° o
(Ex + 30) = 60
=30
x =20
TU = VU,
Tx+5=13 —x
8x =28
x=1
) —>x—-1Ly+5) y
02, -H— (1,4 >
R(5,—2)—(4,3) .
S22, -3)—=(1,2) T3 -
[~
_— R
S
x5 y) =&, =) y
[~~~
02, -H—=(@2,1) :
R(5,-2) = (5,2) !
52, -3) > (2,3) RS :
|_— R
S
(x,y)—)(—x, _y) y
02, -1 —=(=2,1) =
R(5, —2) > (—5,2) — 1
82, =3)—=>(-2,3) — 5 -
T~
— R
S

Chapter Test for the chapter “Congruent
Triangles “

1.
2.
3.
4,

The triangle is equilateral and acute (or equiangular).
The triangle is scalene and right.

The triangle is isosceles and obtuse.

x°=180° — 30° — 80°

10.

11.

12.

13.

14.
15.
16.

x=70
L 2x° + x°=180° — 90°
3x =90
x =30
. x> = 180° — 55° — 50°
x=75
.3x—5=10 (15x + »)° = 90°
3x=15 15(5) +y =90
x=5 y=15

. Sample answer: Rotation about point M and then a

translation right and up.

. AABC = AEDC can be proven by SAS because

AC = EC,BC = DC, and ZACB = £ ECD by the
Vertical Angles Congruence Theorem.

AFGH = AJKL can be proven by ASA because both
triangles are equilateral, so all angles are congruent by
the Corollary to the Base Angles Theorem.

AMNP = APQOM can be proven by SSS because
MN = PQ, NP = QM, and MP = PM by the
Reflexive Property.

Given: A ABC is isosceles. BD bisects £ B.

Prove: AABD = ACBD

Statements Reasons

1. AABCis is_osceles
with base AC.

2. ZBAD = ZBCD

1. Given

2. Base Angles Theorem

3.BD = BD 3. Reflexive Property of
Congruence
4. BD bisects /£ B. 4. Given

5. ZABD = ZCBD | S. Definition of angle bisector

6. AABD = ACBD

6. AAS Congruence Theorem

a. APOR = ASTU by HL if PO = ST or if OR = TU.

b. APOR = ASTUby AAS if ZP = ZSorif
ZR=ZLU.

The figure transformation is a reflection.
The triangle transformation is a reflection.

The triangle transformation is a translation.

Algebra Review for the chapter “Congruent

Triangles”
1.x—6>—4
x>2
| | | | | | et L
T T T T T T 1
-1 0 1 2
2.7—c<—1
—c<—8
c>8
)N I N S S Sy I My |
I L L L L L L L A L e L
-2 0 2 4 6 8 10 12 14
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5.3(y +2)<3
y+2<1
y<-l1

|
1 1 U ~ 1 T

7. 5k+12-11
Sk=—12

12
k2=

12

5
! | @ I L L
il

—4 -2 0 2

8. 13.6>—-08 — 7.2r
144> —72r

—2<r

9. 6x +7<2x—3
4x<—10

10

x<4

10. —v +12<9 — 2y
v<—3

5 -4 -3 2 -1 0
M. 4n+5==25—n
4n+20=25—n
Sn=-15
nz-3

<
e | | ||
L 4
-3

—4 -2 0 2

Geometry
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

5p+322(y—9)
Sy +322y— 18

3y>-21
yz-1
-t
-10 -8 -6 -4 -2 0 2
|x—5] =
x—5= or x—5=-3
x=28 x=2
The solutions are 2 and 8.
|x+6| =2
x+t6=2 o xt6=-2
x=—4 x=-8

The solutions are —8 and —4.
|4 —x| =4
4—x=4 o 4—x=-4

0=x 8§ =x
The solutions are 0 and 8.
[2-x]| =05
2—=x=05 or 2—-—x=-05
1.5=x 25=x
The solutions are 1.5 and 2.5.
[3x—1] =38
3x—1=8 or 3x—1=-8
3x=9 3x=-7
x=3 x = —%
The solutions are —% and 3.
l4x +5| =7
4x+5=7 or 4x+5=-7
4y =2 4y = —12
x = % x=-3

The solutions are —3 and %

|x—13] =21
x—13=21 o x—-13=
x=34 x=-038
The solutions are —0.8 and 3.4.
[3x —15] =0
3x—15=0
3x=15
x=5
The solution is 5.
l6x —2| =4
6x—2=4 or O6x—2=—-4
6x =06 6x = —2
x=1 x = —%

The solutions are —% and 1.

—2.1
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23.

24.

25.

26.

27.

Csx+ 1] =17
8&x+1=17 or & +1=-17
8x =16 8 = —18
x=2 x = —%
The solutions are —% and 2.
[9—2x| =19
9—-2x=19 or 9-2x=-19
—2x =10 —2x=—28
x=-5 x=14
The solutions are —5 and 14.
[0.5x — 4] =2
05x—4=2 or 05x—4=-2
0.5x =6 05x=2
x =12 x=4
The solutions are 4 and 12.
[sx —2| =8
Sx—2=8 o 5x—2=-8
5x =10 5x=—6
x=2 x=—g

The solutions are —g and 2.

[7x + 4| =11
Tx+4=11 or 7Tx+4=-11
Ix =17 Tx = —15
_ __15
x=1 x=-—7
. 15
The solutions are -7 and 1.
[3x —11] =4
3x—11=4 or 3x—11=-4
3x =15 3x=17
_ _7
x=35 x =3

The solutions are % and 5.

Extra Practice

For the chapter “Congruent Triangles”

1.

y

-2 X

A

AB=V\(=1~ (=) + (2~ (-2

=Vo+16 =V16 =4
AC =\ — (1) + 2 — (=2)) = V25 + 16 = V41
BC=\@4 - (-2 +@2-22=V25+0=V25=5

A y| B

Because no sides are congruent, the triangle is scalene.
. 2-(-2) 4

Slope of AB: m = S
2-2 _0_
i-(—n 50

Because AB is vertical and BC is horizontal, 4B 1 BC.
So, the triangle is a right triangle.

undefined

Slope of BC: m =

y

AB=V3 - (D)2 + (1 — (-2 =V16+4 =V20
AC=V2 - (D2 + (=2 - (-1)*=Vo+1=V10
BC=V\2 -3+ (-2- 12 =V1+9=V10

Because two sides are congruent, the triangle is isosceles.

—2-CEh_ -1 1
2-(-1) 3~ 3
—2-1_-3_
2—-3 -1

Because —% «3=—1,4AC 1 BC. So, the triangle is a

Slope of AC: m =

Slope of BC: m = 3

right triangle.

—1 X

N

c

AB=\Q2 - (-3)2+ @4 -4 =V25+0=V25=5
AC=\(5 = (=3 + (-2 - 47

=64 + 36 = V100 = 10
BC=V(5-22+ (-2 - 472 =V9+36 =45

Because no sides are congruent, the triangle is scalene.

TR, 44 _0_
Slope of A4B: m = (3 5 0

— _ —2-4 _-6_ 3
SlopeofAC.m—S_(_3)— 3~ 1

5~ _ —2—4_ —6_
Slope of BC: m = 55 -3 — 2

Because there are not any negative reciprocals, there are
no perpendicular lines. So, the triangle is not a
right triangle.

. x° 4+ 3x° + 56° = 180°

4x + 56 = 180
4x = 124
x =31

The angles of the triangle are 31°, (3 X 31)° = 93°,
and 56°. So, the triangle is an obtuse triangle.
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10.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

XX (x+ 1)+ (x +5)°=180°
3x + 6 =180

3x=174

x =158

The angles of the triangle are 58°, (58 + 1)° = 59°, and
(58 + 5)° = 63°. So, the triangle is an acute triangle.

. Because the angles form a linear pair, 60° + x° = 180°.
So, x = 120. The angles of the triangle are 90°, 60°,
and (180 — 90 — 60)° = 30°. So, the triangle is a right
triangle.

. ADFG = AFDE; it is given that /DGF = ZFED and
ZGFD = LEDF; ZFDG = ZDFE by the Third Angles
Theorem; it is given that DG = FE and GF = ED;

FD = FD by the Reflexive Property of Congruence;
ADFG = AFDE by the definition of congruence.

. AJNM = AKML; it is given that all pairs of
corresponding sides are congruent and that £/J = £K;
ZN = ZKML by the Corresponding Angles Postulate;
ZJMN = ZL by the Third Angles Theorem;

AJNM = AKML by the definition of congruence.

. STWX = UTWYV; all pairs of corresponding angles and

sides are congruent.

5x° + 36° + 49° = 180°

S5x + 85 =180
S5x =95
x=19

No; the labels are not in the appropriate order to

match the sides that are congruent. A true congruence
statement would be APQR = ATVU.

No; the labels are not in the appropriate order to match
the sides that are congruent. A true congruence statement
would be AJKM = ALKM.

No; a true congruence statement would be

APQR = ATVU.

No; a true congruence statement would be

AJKM = NLKM.

Yes; use the Sedment Addition Postulate to get

AC = BD . Also, CD = CD, so use the SSS Congruence
Postulate.

AXUV = AVWX; because XV = XV, the triangles are
congruent by the HL Congruence Theorem.

ANRM = APRQ; because ZNRM = ZPRQ by the
Vertical Angles Congruence Theorem, ANRM = APRQ
by the SAS Congruence Postulate.

AHJL = AKLJ; ZHJL = /JLK by the Alternate
Interior Angles Theorem. Because JL = LJ, AHJL =
AKLJ by the SAS Congruence Postulate.

Yes; because LHLG = ZKLJ by the Vertical Angles
Congruence Theorem, AGHL = AJKL by the ASA
Congruence Postulate.

Yes; because ON = ON, AMNQ = APNQ by the AAS
Congruence Theorem.

11. (7x — 5)° = 44°
Tx =49
x=17

No; you can only show that all 3 angles are congruent.

Geometry
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23
24
25

26.

27.

28.

29.

30.

. Yes; AABC = ADEF by the ASA Congruence Postulate.

. No; there is no SSA Congruence Postulate.

. State the given information from the diagram, and state
that AC = AC by the Reflexive Property of Congruence.
Then use the SAS Congruence Postulate to prove
AABC = ACDA, and state £1 = £2 because
corresponding parts of congruent triangles are congruent.

State the given information from the diagram. Prove
ADEF = AGHJ by the HL Congruence Theorem, and
state £1 = £2 because corresponding parts of congruent
triangles are congruent.

State the given information from the diagram, and state
that SR = SR by the Reflexive Property of Congruence.
Then use the Segment Addition Postulate to show

that PR = US. Use the SAS Congruence Postulate to
prove AQPR = ATUS, and state £1 = £2 because
corresponding parts of congruent triangles are congruent.

AB =16 — 0 + (0 — 8)2 = V36 + 64 = V100 = 10
AC=\(O0 - 02+ 0 —82=V0+64=V64=28
BC=10—-62+(0—07>=V36+0=V36=6
DE =\/(9 = 3)> + (2 — 10)

= V36 + 64 = V100 = 10
DF=\(3 -3+ 2102 =V0 + 64 = V64 =8
EF=\3-92+(2-27=V36+0=V36=6
Because all 3 pairs of corresponding sides are congruent,
AABC = ADEF by the SSS Congruence Postulate.

Then, £A4 = ZD because corresponding parts of
congruent triangles are congruent.

AB=\(=2— (=3P + (3 — (-2))?
=V1+25=1V26
AC =12~ (=3)P + 2 — (-2)?
=V25+ 16 = V41
BC=\2 - (-2 +2-32=Vi6+1=V17
DE=V(6—-57%+(6-1?=V1+25=V26
DF =\/(10 — 5+ (5 — 1)> = V25 + 16 = V41
EF =10 - 62+ (5 -6 =V16+ 1 =V17
Because all 3 pairs of corresponding sides are congruent,
AABC = ADEF by the SSS Congruence Postulate.

Then, L4 = £D because corresponding parts of
congruent triangles are congruent.

x°+y° + 132° = 180°
x°+x°+ 132° = 180°

2x° = 48°
x =24
y=x=24

Copyright © Houghton Mifflin Harcourt Publishing Company. All rights reserved.



3. 9x+12=12x—6 39. y
—-3x=—18 5 12
xX=6 !
(9x — 12)° + (12x — 6)° + »° = 180° 5 : a
Ox + 12+ 12x— 6 +y =180 c
2lx + 6+ y = 180 — -
v =174 - 21x Yes, CD is a rotation of 4B; the rotation is 180°.
y =174 — 21(6) = 48 40. L
32. 2x—3=11 y+4=11
2x = 14 y=1 < cle
x=17 -1 x
33.x—5=x+5 _l o
5S¢ =10 No, CD is not a rotation of AB.
x=2
34 2(x + 1)° = 62°  2(x + 1)° + 62° + )° = 180°
2x +2 =62 2x +2 + 62 +y =180
2x = 60 2x + 64 + y = 180
x =30 y =116 — 2x
y =116 — 2(30)
=56

35. Because the triangle is a right triangle with two
congruent sides, the 2 remaining angles must measure
180° — 90° _ 90°

> 5= 45°,
(2x — 11)° = 45° (y + 16)° = 45°
) 2x = 56 y=29

=]
g x =28
A
@ 36. y 37. R
P 1
E’ P -1 P| x Q
= s
< sfs 1
g @ Q P
IS : -1 P x
S8 R'YyR
=2 S
= Q
Rz
5 R
o
§ 38. P
<
- 5
o
£ a
= ,
= R
o 1
=
%’ -1 Pl x
o
i
© s
= Q
Ry
g R
(ot
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