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4-1 Study Guide and Intervention
Classifying Triangles

Classify Triangles by Angles One way to classify a triangle is by the measures
of its angles.

e |f all three of the angles of a triangle are acute angles, then the triangle is an acute triangle.

e If all three angles of an acute triangle are congruent, then the triangle is an equiangular triangle.

e |f one of the angles of a triangle is an obtuse angle, then the triangle is an obtuse triangle.

e |f one of the angles of a triangle is a right angle, then the triangle is a right triangle.

" Evamnle A . .
Classify each triangle.

a. A
/\

B A@A

All three angles are congruent, so all three angles have measure 60°.
The triangle is an equiangular triangle.

b. E
120°
p L350 25

i
<
c
(@)
0
7))
Q
-

The triangle has one angle that is obtuse. It is an obtuse triangle.

C. G
90°

H 60° 30°

The triangle has one right angle. It is a right triangle.

Exercises

Classify each triangle as acute, equiangular, obtuse, or right.

1.K 2. N<z 3070 3. Q
67°
1202 60°
90° 23° P
L M ° o
R 60°_60 S
right obtuse equiangular
4. T 5. W 6. B
45° 60°
50°
o ° 28° 92°
y L5565\, X 90° 457Ny F D
acute right obtuse
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4-1 Study Guide and Intervention (ontinued)
Classifying Triangles

Classify Triangles by Sides You can classify a triangle by the number of congruent
sides. Equal numbers of hash marks indicate congruent sides.

* |If all three sides of a triangle are congruent, then the triangle is an equilateral triangle.

e |f at least two sides of a triangle are congruent, then the triangle is an isosceles triangle.
Equilateral triangles can also be considered isosceles.

* If no two sides of a triangle are congruent, then the triangle is a scalene triangle.

Classify each triangle.

a. H b. N c. T
23 1o
LZEXJ R P X5V
Two sides are congruent. All three sides are The triangle has no pair
The triangle is an congruent. The triangle of congruent sides. It is
isosceles triangle. is an equilateral triangle. a scalene triangle.
Exercises

Classify each triangle as equilateral, isosceles, or scalene.

1. A 2. G 3. M
AR A AN
G c K—g— RN ©

V3
scalene equilateral scalene
4. S 5. B 32x 6. p— X
e —
£\ T N
w u F
isosceles isosceles equilateral
7. ALGEBRA Find x and the length of each =~ 8. ALGEBRA Find y and the length of
side if ARST is an equilateral triangle. each side if AABC is isosceles with
R
2x+2 5x—4 4y 3y +2
N A c
3y
2;6 2;AB=8;BC =8, AC =6
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4-2

Angles of Triangles

Study Guide and Intervention

Triangle Angle-Sum Theorem If the measures of two angles of a triangle are
known, the measure of the third angle can always be found.

Triangle Angle Sum
Theorem

The sum of the measures of the angles of a triangle is 180.
In the figure at the right, mZA + mZB + mZC = 180.

B

AN

' Evamnla 1 A
Find m«/T.

<7

mZR + m/ZS + mZT = 180 Triangle Angle-

Sum Theorem
25 + 35 + mZT = 180 Substitution
60 + mZT = 180 Simplify.

mZT = 120 Subtract 60 from
each side.

Exercises

Find the missing

angle measures.

B
90°
A 58° \NC > - D
1082
E
mZl + mZA + mZB = 180  Triangle Angle-Sum
Theorem
mZ1 4+ 58 + 90 = 180  Substitution
mZ1 + 148 = 180  Simplify.

mZl = 32 Subtract 148 from
each side.
ms2 = 32 Vertical angles are

congruent.

m43 + mZ2 + mZE = 180  Triangle Angle-Sum

Theorem

mZ3 + 32 + 108 = 180

mZ3 + 140 = 180
mZ3 = 40

Substitution
Simplify.

Subtract 140 from
each side.

Find the measure of each numbered angle.

1. 620"” mZ1 = 28
P 1 90°

3.V mZ1 = 30,
WT m/2 = 60
Ud

5. R msZ1 = 30,

1172 mzZ2 = 60

rd L 30N g

Chapter 4

mZ1 =120

mZ1 = 56,
m4Z2 = 56,
m4s£3 =74

msZ1 =8
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4-2  Study Guide and Intervention (continued

Angles of Triangles

Exterior Angle Theorem At each vertex of a triangle, the angle formed by one side
and an extension of the other side is called an exterior angle of the triangle. For each
exterior angle of a triangle, the remote interior angles are the interior angles that are not
adjacent to that exterior angle. In the diagram below, /B and ZA are the remote interior
angles for exterior ZDCB.

Exterior Angle
Theorem

The measure of an exterior angle of a triangle is equal to
the sum of the measures of the two remote interior angles.

mZ1 =m/A +m/B 1/\,4

Find m/1.

S
80°

60° 1
R T

msl =mZR + mZS

Exterior Angle Theorem

m/PQS = m/ZR + mZ4ZS

Exterior Angle Theorem

=60 + 80 Substitution o
— 140 Simplify. 78 =55 +x Substitution
23 =«x Subtract 55 from each
side.
Exercises
Find the measures of each numbered angle.
1. 2. A
359
25° 2/1
B ¢ D
mZ1 =60, mZ2 =120
3 N M
60°
60°
3
Q O P

mZ1 =60, mZ2 = 60, m4£3 = 120 m41 =109, m£2 =29, m4£3 = 71

Find each measure.

5.m/ZABC 6. mLF
A E
95° X°
g2 s B0 58° PN 29
C D H G
Chapter 4 12 Glencoe Geometry
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4-6  Study Guide and Intervention

Isosceles and Equilateral Triangles

Properties of Isosceles Triangles An isosceles triangle has two congruent sides
called the legs. The angle formed by the legs is called the vertex angle. The other two
angles are called base angles. You can prove a theorem and its converse about isosceles
triangles. A

e Iftwo sides of a triangle are congruent, then the angles opposite I>B
those sides are congruent. (Isosceles Triangle Theorem) c

e
<
c
(@)
0
7))
()
-

* If two angles of a triangle are congruent, then the sides opposite 75 ~ 65 then Z4 = /0.

those angles are congruent. (Converse of Isosceles Triangle o
8 &t ( g If ZA = ZC, then AB = CB.

Theorem)
Find «x, given BC = BA. Find x.
S
Oy x+5)°
B 3x—13
R o T
A=< 10 x
mZS = m<ZT, so
BC = BA, so
SR =TR Converse of Isos. 2\ Thm.
m/ZA =mzC Isos. Triangle Theorem o
5 10 = 4 5 o 3x — 13 = 2x Substitution
- 10 : 5x + Substitution _ 3x = 2x + 13  Add 13 to each side.
r - o subtract 4x from each side. x =13 Subtract 2x from each side.
x =15 Add 10 to each side.
Exercises

ALGEBRA Find the value of each variable.

1. R 35 2. S 2+6 12 3. 15
P <do° E>v “
2Xeo T X6 Y 74
4. B e 12 5. N 9 6. T 36
O
PN
m 0 RLX s
A C
7. PROOF Write a two-column proof. B
Given: /1 = /2 A gD
Prove: AB = CB E
Proof:
Statements Reasons
1. 241 = £2 1. Given
2. 42 = /3 2. Vertical angles are congruent.
3. 41 = /3 3. Transitive Property of =
4. AB = CB 4. Converse of Isos. Triangle Thm.

Chapter 4 37 Glencoe Geometry



NAME DATE ___ PERIOD

4-6 Study Guide and Intervention consinuea

Isosceles and Equilateral Triangles

Properties of Equilateral Triangles An equilateral triangle has three congruent
sides. The Isosceles Triangle Theorem leads to two corollaries about equilateral triangles.

1. A triangle is equilateral if and only if it is equiangular.
2. Each angle of an equilateral triangle measures 60°.

r Prove that if a line is parallel to one side of an A
equilateral triangle, then it forms another equilateral triangle.

Proof: y Q
Statements Reasons B c

1. AABC is equilateral; PQ || BC. 1. Given

2. m/A =msB =msC = 60 2. Each Z of an equilateral A measures 60°.
3. L1 =/B, /2= /C 3. If || lines, then corres. 4 are =.

4. m/1 = 60, m/2 = 60 4. Substitution

5. AAPQ is equilateral. 5. If a A is equiangular, then it is equilateral.

Exercises
ALGEBRA Find the value of each variable.

1. D 10 2. G 5 3. Lp 20
F E J H
M >
4. Ay vB 10 5. X 12 6. 15
3x+8
4x 40 ‘A
7 2= ¥
c
7. PROOF Write a two-column proof.
Given: AABC is equilateral; /1 = /2.
A
Prove: ZADB = /CDB 3
D——>—>B
Proof: c
Statements Reasons

1. AABC is equilateral. | 1. Given

2.AB=CB; L/A=/C 2. An equilateral A has = sides and = angles.
3. 41 =/2 3. Given

4. AABD = ACBD 4. ASA Postulate

5. ZADB = /LCDB 5. CPCTC
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8-3
Special Right Triangles

Properties of 45°-45°-90° Triangles The sides of a 45°-45°-90° right triangle have a

special relationship.

A — °_AE°_0()°
If the leg of a 45°-45°-90

right triangle is x units, show
that the hypotenuse is xV2 units.

Using the Pythagorean Theorem with
a =b =x, then

c2=a%+ b?

c? = x? + x*

c? = 2x?

¢ =Vox?

c=xV2

Exercises
Find x.

Study Guide and Intervention

" Evamble 2 4 o ARO_ (VO 1
In a 45°-45°-90° right
triangle the hypotenuse is V2 times

the leg. If the hypotenuse is 6 units,
find the length of each leg.

The hypotenuse is V2 times the leg, so
divide the length of the hypotenuse by V2.

a =

V2

V2

o2 glo sl

= 3V/2 units

: 45°\ X : 45°

©
N
Q

o

w

16
X X

X

9v/2 ~ 12.7

8v2 ~ 11.3 24

7. If a 45°-45°-90° triangle has a hypotenuse length of 12, find the leg length.

6v2 ~ 8.5

8. Determine the length of the leg of 45°-45°-90° triangle with a hypotenuse length of

25 inches. 25\/5 .

5 in. = 17.7 in.

9. Find the length of the hypotenuse of a 45°-45°-90° triangle with a leg length of

14 centimeters.

1442 em =~ 19.8 cm

Chapter 8 18
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8-3 Study Guide and Intervention coninuca

Special Right Triangles

Properties of 30°-60°-90° Triangles The sides of a 30°-60°-90° right triangle also
have a special relationship.

ﬂ In a 30°-60°-90° right triangle the hypotenuse m a Q
is twice the shorter leg. Show that the longer leg is V/3 times 30°

the shorter leg. > &
AMNRQ is a 30°-60°-90° right triangle, and the length of the Q
hypotenuse MN is two times the length of the shorter side N@. N
Use the Pythagorean Theorem.

a? = (2x)* — x? a?=c? — b?

a? = 4x? — x? Multiply.

a? = 3x? Subtract.

a = \/@ Take the positive square root of each side.

a = x\/§ Simplify.

' Evamnle » A

L mealissw  In a 30°-60°-90° right triangle, the hypotenuse is 5 centimeters.
Find the lengths of the other two sides of the triangle.

If the hypotenuse of a 30°-60°-90° right triangle is 5 centimeters, then the length of the
shorter leg is one-half of 5, or 2.5 centimeters. The length of the longer leg is V/3 times the
length of the shorter leg, or (2.5)(V/3) centimeters.

Exercises "
Find x and y. 0
c
1. 3. 9
11 (7))
X ()
—
7 [ ]
X=1; x_8\/_ 13.9; X = 5.5;
y =0.5V3 ~ y =16 y =5.5v3 ~95
4, 6. S
.. .h 60 20
y
x=9; x=4\/_z6.9; x=10\/§z17.3;
y=18 y =83 ~13.9 y=10

7. An equilateral triangle has an altitude length of 36 feet. Determine the length of a side
of the triangle.

24+/3 feet ~ 41.6 ft

8. Find the length of the side of an equilateral triangle that has an altitude length of
45 centimeters.

30\/5 cm = 52 cm
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