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LT 2.1 Study Guide and Intervention

Classifying Triangles

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

« If all three of the angles of a triangle are acute angles, then the triangle is an acute triangle.

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

« If one of the angles of a triangle is an obtuse angle, then the triangle is an obtuse triangle.

« If one of the angles of a triangle is a right angle, then the triangle is a right triangle.

Example: Classify each triangle.

A

a.
A
BC

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

b. E
/12\
D £3% 25° E

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

C. G
/E;{\
H 60° 30° J

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<p W .
67°
l\ 120° 6 U°
L 90° 23° M P
4 X 5. W 6. 8
° o 28 g2°
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LT 2.1 Study Guide and Intervention continued)

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.

« If 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.

Example: Classify each triangle.

a. H b. N C. T
i i 23 o
X v
i i R e 15
Two sides are congruent. The All three sides are congruent. The The triangle has no pair of
triangle is an isosceles triangle. triangle is an equilateral triangle. congruent sides. It is a scalene
triangle.

Exercises

Classify each triangle as equilateral, isosceles, or scalene.

1. A 2. G 3. M
G
YER K | T
18
4. s 5 B 32x 6. p—*F
S —
C 32x X X
w U
F
7. ALGEBRA Find x and the length of each side if 8. ALGEBRA Find y and the length of each side if
ARST is an equilateral triangle. AABC is isosceles with AB = BC.
R B
2x+2 S5x—4
4y 3y+2
) 2 T
A iy C
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LT 2.2 Study Guide and Intervention

Angles of Triangles

Triangle Angle-Sum Theor em If the measures of two angles of atriangle are known, the measure of the third angle

can aways 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, m£ZA + mZB + m ZC = 180.

B

AN

Example 1: Find mAT.

R
mZR + mZS+ mJZT = 180

25+ 35+ mZT =180
60 + mZT =180
mZT =120

Exercises

T

Triangle Angle -
Sum Theorem
Substitution

Simplify

Subtract 60 from each side.

Find the measur e of each numbered angle.

M
1 6o

1 90°

)

N

Example 2: Find the missing angle measures.

B
90°
58° NC
1085

E

mZ£l + mZA+ m4£B = 180 Triangle Angle -

Sum Theorem

mZ£1 + 58 + 90 = 180 Substitution
mZ£1 + 148 = 180 Simplify.
m4£l =32 Subtract 148 from each side.
mZ£2 =32 Vertical angles are

congruent.
Triangle Angle -
Sum Theorem

mZ£3+ mZ2 + mZE = 180

mZ3+ 32+ 108 =180 Substitution
mZ£3+140=180  Simplify.
mZ3 =40 Subtract 140 from each side.
2. S
1
fepatiis A
4,
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LT 2.2 Study Guide and Intervention (continued)

Angles of Triangles

Exterior Angle Theorem At each vertex of atriangle, the angle formed by one side and an extension of the other side
iscalled an exterior angle of the triangle. For each exterior angle of atriangle, theremote interior angles aretheinterior
angles that are not adjacent to that exterior angle. In the diagram below, ZB and ZA are the remote interior angles for

exterior ZDCB.

i The measure of an exterior angle of a triangle is equal to B
Exterior Angle the sum of the measures of the two remote interior angles. /\
Theorem mz1=mzA + mzB P A

D C
Example 1. Find mA1. Example 2: Find x.
S
80°
R 80 1 s R
T mZPQS=mZR+ m4S Exterior Angle Theorem
m£l=m4£R+m4LS  Exterior Angle Theorem 78 =55+x Substitution
=60+ 80 Substitution 23=X Subtract 55 from each Side
=140 Simplify.
Exercises
Find the measures of each numbered angle.
1 X 2 A
50° 359
65° 1 257 2/1
4 > & & D
3. 4 R S
80"\
1
2
35° 36°
- u T
Q
Find each measure.
5. mZABC 6. mLF
A E
/\ p
2x° 145° _ 58° X
B C e [=
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LT 2.3 Study Guide and Intervention

Isosceles and Equilateral Triangles

Properties of | sosceles Triangles An isosceles triangle has two congruent sides called the legs. The angle formed by the
legsiscaled the vertex angle. The other two angles are called base angles. Y ou can prove atheorem and its converse

about isosceles triangles. A
 If two sides of atriangle are congruent, then the angles opposite those sides |>B
are congruent. (1 sosceles Triangle Theorem) c

» |f two angles of atriangle are congruent, then the sides opposite those angles

are congruent. (Conver se of | sosceles Triangle Theorem) IfAB = CB, then LA = £C.

If ZA = /¢, then AB = CB.

Example 1: Find x, given BC = BA . Example 2: Find x.
Crs@x+5) 8
B 3x—13
a R 2x T

A (5x—10)
BC =BA, so mZS=mJZT, so

mZA=msC Isos. Triangle Theorem R=TR Converse of Isos. AThm.
5x—10=4x+5 Substitution 3X—13=2x% Substitution

Xx—10=5 subtract 4x from each side. 3X=2x+13 Add 13 to each side.

x=15 Add 10 to each side. x=13 Subtract 2x from each side.

Exercises

ALGEBRA Find the value of each variable.

1. R 2. § 2% + 6 3.

P <40° V
2x
Q T Ix—0b

4, B 2x° 5. /&\ 6.
‘ : ) O
A G

w
A{O\\Z
T
/m\
o S
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LT 2.3 Study Guide and Intervention oninued)

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°.

Example: Provethat if alineisparallel to oneside of an equilateral triangl
then it formsanother equilateral triangle.

Pr oof: b 3
B C
Statements Reasons
1. AABCisequilatera; PQ || BC . 1. Given
2mZA=mLZB=m£ZC=60 2. Each Z of an equilateral A measures 60°.
3.41= /B, £L2= /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 isequiangular, then it is equilateral.
Exercises
ALGEBRA Find the value of each variable.
1. D 2. G 3 4
K
F E J H
M

. X .
S Ak <
& Y d

4x—4 v
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LT 2.4 Study Guide and Intervention
Special Right Triangles

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

Example 1. If the leg of a 45°-45°-90° right triangle Example 2: In a 45°-45°-90° right triangle the

isx units, show that the hypotenuse is xv/2units. hypotenuse isv/2 timestheleg. If the hypotenuse
is 6 units, find the length of each leg.

The hypotenuse is+/2 times the leg, so divide the length

of the hypotenuse by V2.
a=2
V2
Using the Pythagorean Theorem with -5, g
2 2
a=b=x, then o
c2=q? +b? N
c? = x?+x? = 3v/2 units
C2 - 2x2
c=VZx?
c=xV2
Exercises
Find x.
45° 4
P 45°
4, 5 6
16 " 24T
]

7. If a45°-45°-90° triangle has a hypotenuse length of 12, find the leg length.
8. Determine the length of the leg of 45°-45°-90° triangle with a hypotenuse length of 25 inches.

9. Find the length of the hypotenuse of a 45°-45°-90° triangle with aleg length of 14 centimeters.
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LT 2.4 Study Guide and Intervention continued)
Special Right Triangles

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

Example 1. In a 30°-60°-90° right triangle the hypotenuse is twice the shorter leg. Y, 5 Q
Show that the longer legis+/3 timesthe shorter leg. 30° l
AMNQ isa30°-60°-90° right triangle, and the length of the hypotenuse MN o 1*
is two times the length of the shorter side NQ.Use the Pythagorean Theorem. <
a? = (2x)? —x? a? = c? - b? N
a? = 4x? —x? Multiply.
a? = 3x? Subtract.

a=+3x2 Take the positive square root of each side.

a=x+3 Simplify.

Example 2: In a 30°-60°-90° right triangle, the hypotenuse is 5 centimeters. Find thelengths of the other two sides
of thetriangle.

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+/3 times the length of the shorter leg, or (2.5)(v/3) centimeters.

Exercises
Find x and y.
1 2. 3.
|60 g 11
3 X
[ 30° 30 ]
y y
4 5. 6
60°
X Y X 4
1 30° 1
93 12

7. An equilatera triangle has an atitude length of 36 feet. Determine the length of aside of thetriangle.

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