1-5 Angle Relationships

Name an angle or angle pair that satisfies each
condition.

14. a linear pair whose vertex is F

SOLUTION:
Sample answer: A linear pair is a pair of adjacent

angles with noncommon sides that are opposite rays.

ZBIC and ZBFD are linear pair with vertex F,
ZGFD and ZGFC are linear pair with vertex F.

ANSWER:
Sample answer: < BFC, £ BFD

16. an angle supplementary to = CBF

SOLUTION:

Sample answer: Supplementary angles are two
angles with measures that have a sum of 180.
Since msCBF +mAJBF =180, 2JBF is

supplementary to ZCHEI.

ANSWER:
Sample answer: £ JBF
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22.

Find the value of each variable.

flﬁy - 102)°
{Efg*_,_f-f"
2y + &};"
SOLUTION:

In the figure, (8y —102)* angle and (2y + 6)° angle
are vertical angles.

Vertical angles are congruent. So,
(8y-102)°=(2y+6)°.

g —102=2y+6
G —2p —102 =2y —2p +6 —2yfrom each side.
ey —102 =6
g —102 4102 =64102
6y =108
& _108
6 6
y=18

Def. of Vertical Angles.

Simplify.

+ 102 to each side.
Simplify.

= each side by 6.

Simplify.

The angles in a linear pair are supplementary.
So, (8y —102)° + (3x)° = 180°,

(8 —102) + (3x) =180
8(18) —102 + 3x =180

Def of Supplementary Angles.
Replace p with 18,

144 —102 4 3x =180 Mettiply.
42 4+3x =180 Subtraction.
42 —42 4+ 3x =130 —42 Subtract 42 from each side.
3x =138 Sim plify
STx = 1378 Divide each side by 3.
] el
x =46 Sim plify

So, the values of the variables are x = 46 andy =
18.

ANSWER:
x =46;y =18
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23.

{2y +50)" L Ta— 248)"
{5y —17)° lujx+ 44y

SOLUTION:

Supplementary angles have measures that sum to
180. So, (Z2y +50)° 4 (5y —17)°=180°and

(x +44)°+ (7x —248)°=180°

Consider (Zy 4+ 50)°+ (5¢ —17)° =180°,

2y 45045 —17 =180
Ty +33=130
Ty +33-33=180 —33

Ty =147
Ty _141
7 7
et ]

7xX —248+4x 444 =120

& —204 =180
B —204 4204 =180+ 204
& =384
8 _ 384
8 8
x =48
ANSWER:
x=48;y =21

Def. of Supplem entary Angles
Simplify.

—33 from each side.
Simplify.

+ each side by 7.

Simplify.

Def. of Supplem entary Angles
Simplify.

Add 204 to each side

Bim plify.

Divide each side by 8.

Simplify.
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LR

o
AT — 24

A1 LN
24, 'S
SOLUTION:

In the figure, (5x +4)° angle and (114)* angle are

vertical angles.

Vertical angles are congruent. So, (5x+4)°=114°.

Sx4+4=114
Sx44—-4=114 -4
x =110
S _ 110
5 5
x=22

In the figure, 114°+ (3x ~ 24)° +(2j'}° =807,

114 + 3¢ —24 4 2y =180
Ix+2y +90=180
3(22) +2y +90=180
66+ 2y +90=180

Def. of Vertical Angles.
—4 from each side.

Simplify.
+ each side by 5.

Simplify.

Def of Supplem entary Angles
Subtraction.

Replace x with 22

Mutliply

Addition.

2}? 4156 =156 =180 —156 Subtract 156 from each side.

2y +156 =180
2y =24
D _z24
z 2
y=12
ANSWER:
x=22;y =12

Simplify.

Divide each gide by 2.

Sim plify.
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1-5 Angle Relationships

ALGEBRA Use the figure below. 31. If m< LNM =8x + 12 and m < JNL = 12x — 32, find
LY m. JNP.
wJ
\\ K SOLUTION:
. PN L The angles in a linear pair are supplementary. So,
Ny L mLLNM +m2JINL =180 .
M,
\" mLINM +msJNL =180 Def . of Linear P air.
29. If m<£ KNL = 6x — 4 and m £ LNM = 4x + 24, find (8 +12) + (12x —32) =180 Subditution.
the value of x so that - KNM is a right angle. 200 =20 =180 Simplify.
200 —20+20=180 420 420 to each side.
SOLUTION. 20x =200 Simplify.
In the figure, m<KNL +m2LNM = msKNM . % =% ]
Since ZKNM |S a I’Ight angle, m KNM =90, x=10 Simplify.
e Renis S SIS S 2LN Mand £JNP are vertical angles. Since the
(6x —4) 4+ (4x +24) =90 Substitution. Vel’tica| ang|eS are Congruent,
10x4+20=20 Addition. M£WM — MAJNP ]
10x4+20—-20=20-20 —20 from each side.
10x =70 STy Substitute x =10 in s LNM =8x +12.
%:% + each side by 10 msINM =8(10)+12
=1 Simplify. - 92
ANSWER SO, SINP =02,
7 ANSWER:
92

30. If m< IJNP =3x — 15 and m.£ JNL = 5x + 59, find
the value of x so that <2 JNP and < JNL are
supplements of each other.

SOLUTION:

Supplementary angles are two angles with measures
that have a sum of 180. Then,

mSINP + ms N = 180,

mLINP +msJN L =180 Def. of Supplem entary Angles.
(3 —19) 4+ (Sx +59) =180 Subsitution
c+44 =180 Simplify
Sr+44 —44 =130 —44  Subtract 44 from each side.
=136 Simplify
% = % Divide each side by 8
=17 Simplify

ANSWER:
17
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1-5 Angle Relationships

32.1fm£INP =2x+ 3, m< KNL =3x — 17, and m
£ KNJ = 3x + 34, find the measure of each angle.

SOLUTION:
In the figure, m=KNL + mZJNFP +m 2 KNT = 180,

mENL+msINP +mzNJ =180 Def. of Supplem entary Angles.
(3% —17) 4 (2x +3) + (3r +34) =180 Subsitution
8x +20 =180 Simplify
8% +20—20 =180 —20 Subtract 20 from each sice
8x =160 Sinplify
3x _ 160

3 Divide each side by 8

x

8
20 Simplify

Find s NP,
Substitute x =20 in moJdNP = 2x +3,
msINP =2(20)+43

=43
Find mi KENT. |

Substitute x =20 in moEKNL =3x—-17 .
msENL=3(20) —17

=43
Find i KENT |

Substitute x =20 in mKNF =3¢ 434,
msENJ =3(20) 4 34

=04

ANSWER:
m.£ INP =43; m.£ KNL =43; m< KNJ =94
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