Domain 4 o Lesson 24 Common Core Standard:

Angles e

A® An angle is a geometric figure formed by two rays that have a common endpoint called the

vertex. The angle below can be named 21, 2ZJKL, £LKJ, or ZK.
J

K L
Angles are measured in degrees (°) and can be classified by their angle measures.
An acute angle is an angle that measures less than 90°.
A right angle is an angle that measures 90°.
An obtuse angle is an angle that measures greater than 90° and less than 180°.

Intersecting lines can form some special angle pairs.

Adjacent angles are two angles with a side in common.
21 and £2 are one set of adjacent angles.

Vertical angles are two non-adjacent angles, formed by intersecting lines, and are congruent.
/1 and /3 are one set of vertical angles.

Supplementary angles are two angles whose measures have a sum of 180°.
Supplementary angles that are adjacent angles form a straight angle.
/4 and /3 are one set of supplementary angles.

Complementary angles are two angles whose measures have a sum of 90°.
To write the measure of an angle, you can use the abbreviation, m.

For example, “the measure of angle x” can be written as “m/x.”
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Example 1

Look at the diagram on the right.

Find the following:
— a pair of complementary angles
— a pair of supplementary angles
— a pair of adjacent angles

— a pair of vertical angles

Strategy

Solution

Use the definitions to identify the angle pairs.

Find a pair of complementary angles.
Find two angles that have a sum of 90°.
m/ QPR = 65° and mZRPS = 25°.
65° + 25° = 90°
Find a pair of supplementary angles.
Find two angles that have a sum of 180°.
m£QPV = 115° and m4 TPV = 65°.
115° + 65° = 180°
Note: Another pair of supplementary angles is ZQPR and ZQPV.
Find a pair of adjacent angles.
Find two angles with a side in common.
/ QPR and ~RPS have PR in common.

Note: Other pairs of adjacent angles are ~RPS and ~SPT, +SPT and
/ TPV, TPV and ~QPV, and ~QPV and ~QPR.

Find a pair of vertical angles.
Find two non-adjacent angles formed by intersecting lines.
RV and QT intersect at point P to form £QPR and 2 TPV.
These angles are vertical angles, and they are congruent.

£QPR and £RPS are a pair of complementary angles.
£QPV and TPV are a pair of supplementary angles.
£ QPR and £ZRPS are a pair of adjacent angles.

£ QPR and TPV are a pair of vertical angles.
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Example 2
In the figure, the measure of 21 is 35°.

What is the measure of 227

<
<

Y

Strategy Look for a special angle pair.

Decide what type of angles are 21 and 2.

The angles are adjacent angles that form a straight line.

So, £1 and 22 are supplementary angles.

What angle measures do you know?
The measure of 21 is 35°.
Supplementary angles have a sum of 180°.
Subtract 35° from 180° to find the measure of 2 2.
180° — 35° = 145°

Solution The measure of 22 is 145°.
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Lesson 24: Angles

Example 3
What are the measures of ~x and /z?

Strategy

Solution

55°

H X z

Look for special relationships between angles.

Find the measure of Zx.
The measures of the angles in a triangle have a sum of 180°.

The measures given are 55° and a right angle, which measures 90°.

Write an equation and solve for the measure of Zx.
55° + 90° + m«x = 180°
145° + msx = 180°
145° — 145° + msx = 180° — 145°
ms/x = 35°
Identify the angle relationship of Zx and Zz.
/x is adjacent to Zz. The two angles form a straight line.

Supplementary angles that are adjacent angles form a straight line.

So, /x and /z are supplementary angles.

Recall the definition of supplementary angles.
Supplementary angles have a sum of 180°.

Write an equation to find the measure of 2z.
msx + mzz = 180°
35° + mzz = 180°
35° — 35° + mzz = 180° — 35°
m/z = 145°

The measure of Zx is 35°. The measure of £z is 145°.
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- The other angle measures (4n — 1)°. What is the value of n?

Complementary angles have a measure of
The measure of one angle is , and the measure of the other angle is
Write an equation for the total of the two angles.

+ = 90

Solve the equation for n.

To find the measure of the unknown angle, substitute the value of n into 4n — 1
and evaluate.

Check that the sum of the angle measures is 90°.

The value of n is
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Choose the correct answer.

Use the diagram for questions 1-4.

C D

50

60°\/70°

120° 20°
AU~

 Xvs)
*m

Y

1. Which angle is complementary to Z FAE?

A. LGAF
B. ZBAC
C. LDAE
D. £ZDAC

2.  Which angle is supplementary to £ GAB?

A. LBAC
B. £DAC
C. LDAE
D. ZEAF

3. Which pair of angles are adjacent angles?

A. /BACand £GAF
B. £DACand £ GAF
C. 4DAE and £BAC
D. £CAD and £DAE

Lesson 24: Angles

Which pair of angles are vertical angles?

A. /FEAGand £BAC
B. £ GABand £LDAF
C. ZDACand £ DAF
D. £ BACand £ CAE

£ A and £ B are complementary angles.
If mZ Ais 35°, what is the measure
of LB

B (A

1]
A, 55°
B. 65°
C. 90°
D. 145°

£ Jand £ K are supplementary angles. If
m/ K is 84°, what is the measure of / J?

A 16°
B. 86°
C. 96°
D. 106°
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Use the diagram for questions 7 and 8.

1/2
SN 3
4
7. IfmZ1 is 48°, what is the measure 8. Ifm/4 = 2x°and m/Z5 = 4x°, what is
of / 42 the value of x?
A, 42° A. 20
BQ 480 B 30
C. 8°
° C. 60
D. 132°
D. 120

9. In the diagram below, Z DAE is a right angle and mZ BAF = 155°.

F
///;

*m

A

D

A. What is the measure of ZBAC? Explain your answer.

B. What are the measures of £ FAE and £ CAD? Explain your answers.
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10. Select True or False for each statement.

11.

Cowe>

£ GAF and £ FAD are adjacent angles.
£ DAC and £ EAF are adjacent angles.
£ BAF and £ CAE are vertical angles.
£ CAB and £ EAF are vertical angles.

O True
O True
O True
O True

O False
O False
O False
O False

Lesson 24: Angles

£ Cand £ D are complementary. The measure of £ D is 48°. Circle the number that makes

the statement true.

The measure of 2 Cis

41

42

47

48
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12. Select True or False for each statement.

g A -
mZ/ DAE is 30°. O True O False
mZ DAE is 40°. O True O False
£ GAF and £ FAE are supplementary angles. O True O False

£ CAE and £ FEAG are supplementary angles. O True O False
£ BAD and £ DAF are supplementary angles. O True O False

o owe

13. In the figure below, mZ ROT = 90°. Draw a line from each angle type to its angle pair.

A. acute angles £ QOP and £50T
B. right angles / ROT and ZROQ
C. obtuse angles / POR and £ POT
D. vertical angles /80T and £ ROS
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