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Angles and Polygons

B

AC

How does it work?

Angle sum of a triangle

180c

A B C.

180c
= 180c

+ACB

+ACB 30c.

Angle sum of any triangle

Angle sum of this triangle ABC ACB BAC

ACB

ACB

ACB

ACB

180

60 90

150

150 180

30

`

c

c c

c

c c

c

+ + +

+

+

+

+

=

= + +

= + +

= +

+ =

=

B

B

A

A

C

C

60c

60c

30c

1 C.

2 AC 0c.
3

B B

A AC

B

A C

B

AC
C

180c

A + B  + C  = 180c
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How does it work? Angles and PolygonsYour Turn

a

c

a b

b

d

1

2

+XYZ =

+ABC =

+JKL =

+PQR =

+XZY =

+ACB =

+JLK =

+PRQ =

+YXZ =

+BAC =

+KJL =

+QPR =

=

=

=

=

TABC

 = +ABC + +ACB + +BAC

= 180c

TEFG 

= +EFG + +EGF + +FEG

= 180c

` c + +BCA + c = 180c

` c + +BCA = 180c

` +BCA = c

`+FEG + c + c = 180c

`+FEG + c = 180c

`+FEG = c

Angle sum of a triangle

180c.

X

K

J

Q

A B

C

A

85c 42c

105c70c

E F

G

BC

P

Q

L

Z Y
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How does it work? Angles and PolygonsYour Turn

Angle sum of a triangle

3

4

5

a

a

a

d

b

b

b

e

c

c

c

f

+ = + = + =

x =

a =

d =

x =

b =

e =

x =

c =

f =

F

W

Y

X Z

V

U
G

E

75c

88c

x
45c

x

66c 43c

35c x

26c

45c 22c

49c
60c

a

95c
25.5c

56.5c

b

35c c

76.3c

47.6c43.8ce

30.4c
53.1c

d

72.5c 127.9c

f
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How does it work? Angles and PolygonsYour Turn

6

a

d

b

e

c

f

u =

x =

v =

y =

w =

z =

Angle sum of a triangle

x

z

x x

x

x

x

40 180

40 2 180

2 140

70

c c

c c

c

c

+ + =

+ =

=

=

z z z

z

z

5 3 180

9 180

20

c

c

c

+ + =

=

=

z = 20c

5 5 20 100z # c c= = 3 3 20 60z # c c= = z 20c=

= 180c

= 180c

40c 180c

140c 2 x

180c 9 z

2u

44c

36c
89c

71c
5v

w

30c

w

x

x x 2y

3y
2z

8z

2z

40c

x x

5z

3z

z
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How does it work? Angles and Polygons

Angle sum of a quadrilateral

180c

` = 2 #

= 2 # 180c

= 360c

A B C D.

360c = 360c

360c

+BCD

Angle sum of any quadrilateral

Angle sum of this quadrilateral

.

.

.

.

ABC BCD ADC BAD

BCD

BCD

BCD

BCD

360

72 5 108 90

270 5

270 5 360

89 5

`

c

c c c

c

c c

c

+ + + +

+

+

+

+

=

= + + +

= + + +

= +

+ =

=

B

A

C

F
E

D

B

A

C

D

B B

A A

C C

D D

B

A

C

D

B

A

C

D

360c

A + B + C + D = 360c

72.5c

108c
DA

B

C
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How does it work? Angles and PolygonsYour Turn

Angle sum of a quadrilateral

360c.

1

2

3

a

a

a

b

b

b

+WXY = +PQR =

+XYZ = +QRS =

+YZW = +RSP =

+XWZ = +QPS =

= =

360ABC BCD ADC BAD c+ + + ++ + + = 360KLM LMN KNM LKN c+ + + ++ + + =

` c ++BCD + c + c = 360c

` c ++BCD = 360c

`+BCD = c

`+KLM + c + c + c =360c

`+KLM + c = 360c

`+KLM = c

+ = + =

X

W

E F

G

D

W

X

O

Y

A

D

B

C

K

L

N

M

Z

Y
Q

P S

R

110c

80c

113c

32c

120c

110c

105c

62c
24c

49c

44c

242c
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How does it work? Angles and PolygonsYour Turn

Angle sum of a quadrilateral

4

5

6

a

a

a

b

b

b

c

c

c

q =

r =

x =

q =

s =

y =

q =

t =

z =
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q
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s

t

q

q

135c 45c

85c 112.5c

134c
130c

2y

5y

7z

3z

7z

3z38c

68c

2x

52.6c 110c
49.8c

82.3c

113.7c
73.5c

115c

77c 49c

41c

30c68c

206.8c

q
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How does it work? Angles and PolygonsYour Turn

Angle sum of a quadrilateral

.

7

& && && & &

1 2 53 64 7

45c
45c

45c

45c

18c

18c

87c

45c
120c

123c

40c

70c

70c

20c

27c30c

40c
89c

46c

50c

130c

43c

72c

72c

82c

62c

36c

47c

43c

55c 35c

79c

35c

66c

28c

22c

92c

110c

91c

97c

58c

253c

116c

78c

1 2

5

3

6

4

7
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D
E

B
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F

I
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K L

M

N
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How does it work? Angles and Polygons

Angle sum of a polygon

(5

(7

180c

180c

` = 3 #

= 3 # 180c

= 540c

` = 5 #

= 5 # 180c

= 900c

5 5

= 540c

` = 540c' 5 

= 108c

3 #

1 2

3

1

2

3

4

5
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How does it work? Angles and PolygonsYour Turn

Angle sum of a polygon

1

2

a

a

c

b

b

d

c

= = =

= #

= #

=

= #

= #

=

= #

= #

=

= #

= #

=
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How does it work? Angles and PolygonsYour Turn

Angle sum of a polygon

3

4

a

a

c

b

b

=

= '

=

= =

=

` x = ` y =

` z =

=

= '

= 1

` x = 540c -‐ (115c + 130c + 85c + 112c)

540c

98c

115c y

112c

218c

98c

67c

x

112c 85c

130c

3z

120c

132c

140c 156c

2z

135c

142c

A

N
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Y
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Angles and PolygonsWhere does it work?

Internal angle rule for polygons

7

6

= # 180c 

= ( -‐ 2) # 180c 

= (n -‐ 2) # 180c

` = (7 -‐ 2) # 180c 

= 5 # 180c 

= 900c

` = [(6 -‐ 2) # 180c] ' 6 

= 720c ' 6 

= 120c

` = [(n -‐ 2) # 180c] ' n

` = (n -‐ 2) # 180c

7 n = 7

n = 7

n = 6

n

6 n = 6

5 6 83 4 6

n =
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Angles and PolygonsWhere does it work? Your Turn

Internal angle rule for polygons

1

2

3

4

a

a

a

a b

b

b

b

6

10

20

8 15

9

12

11 1

n =

n =

n =

n =

= ( -‐ ) # 180c 

= # 180c 

=

= [( -‐ ) # 180c] '  

= [ # 180c] '  

=  ' 

=

= [( -‐ ) # 180c] '  

= [ # 180c] '  

=  ' 

=

= ( -‐ ) # 180c 

= # 180c 

=
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Angles and PolygonsWhere does it work? Your Turn

(n) = ( ' 180c) + 2

720c

1800c

2520c

3600c

5

6

a

a

c

c

b

b

d

d

n =

n =

n =

n =

=

=

=

=

Internal angle rule for polygons

n = ( ' 180c) + 2 

=

n = ( ' 180c) + 2 

=
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Angles and PolygonsWhere does it work? Your Turn

Internal angle rule for polygons

side

7

1 2 3 4 5 6 7 8 9

720c 

9 =
720c 

8 =
1080c 

3 =

900c 

3 =

540c 

1 =

1080c 

2 =

1260c 

6 =

1260c 

4 =

1080c 

1 =

540c 

6 =

540c 

4 =

570c 

2 =

540c 

3 =

450c 

1 =530c 

6 =

540c 

7 =

520c 

2 =

520c 

6 =

540c 

5 =

  910c 

7 =

1260c 

5 =

1800c 

8 =
720c 

  9 =

720c 

9 =

1440c 

4 =

1980c 

8 =

720c 

5 =

540c 

1 =

180c 

1 =T

700c 

5 =

1440c 

2 =

1008c 

2 =

980c 

7 =

180c 

9

=

1080c 

3 =

920c

  3

   =

900c 

9 =

  1400c 

4 =

1800c 

1 =

900c 

7

=

720c 

9 =

900c 

3 =

          710c 

8 =
     690c 

1 =A

1240c 

8 =

520c 

7 =
900c 

2 =

910c 

4 =

180c 

9

=

620c 

4 =
720c 

3 =

700c 

7 =
710c 

4 =

720c 

2 =
710c 

6 =

720c 

4 =
720c 

5 =
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Angles and PolygonsWhere does it work?

External angle rule for polygons

produced

360c

180c

A + W = B + X = C + Y = D + Z = 180c

AC D = CA D =

180c

ABCDE

BA P CB Q DC R AD S.

PAD ABQ BCR CDS

x

x

x

360

80 110 120 360

360 310

50

c

c c c c

c c

c

+ + + ++ + + =

+ + + =

= -

=

ABQ ABC

y

y

180

110 180

70

c

c c

c

+ ++ =

+ =

=

= 360c

A

A

A

B

B

B

A

B

C

C
C

C

D

DD

D

EE
DA

B C

E

A

B

C

Z

W

X

Y

D

B

R

SD

A

C

Q

P

110c

80c

120c

x

y

360c
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Angles and PolygonsWhere does it work? Your Turn

External angle rule for polygons

1

2

3

a

a

a

b

b

b

c

c

c

x = y = z =

VY Z BA D KJ N

W

X

Y

R

Q

S

T

A

E

F C

G
L

K

P

O

N

Q

M

B

D

B

A C

J

K

I M

L

V

125c
70c

80c 75c

65c

z

z

y

135c

x
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Angles and PolygonsWhere does it work? Your Turn

External angle rule for polygons

360c

14

5

a

c

e

a

b

b

d

f

=

=

=

=

=

=
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Angles and PolygonsWhere does it work? Your Turn

External angle rule for polygons

6

7

a

a

b

b c

a =

b =

c =

d =

e =

j =

x =

f =

k =

y =

l =

80c

108c

a

b 115c c d 111c

f

e

55c

100.5c

114c 128c k

lj120c

35c
2x

82c

2x
35c

60c

60c y

y
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Angles and PolygonsWhere does it work? Your Turn

External angle rule for polygons

= (n -‐ 2) # 180c.8

9

=

x =

a =

y =

b =

c =

2a

110c

y

x

130c

74c

52c

3c

55c

b

a

2b

80c

A

B
C

Q

D

P

E
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Angles and PolygonsWhere does it work? Your Turn

External angle rule for polygons

20c 30c.

1

50c.

10

RULE

EX
TERNA

L

  
A
N
G
L
E
  
R
U

L
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P

O
L
Y
G
O
N
S
  
*
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Angles and PolygonsWhat else can you do?

External angle of a triangle

TABC AC D.

=

A B C D B C D.

180A D

A D180`

c

c

+ =

= -

180

180

A B C

A B C`

c

c

+ + =

= - +^ h
180D B C

D B C

180`

`

c c- = - +

= +

^ h

= 180c

1 2

1

2

x

x

x

90 148

148 90

58

`

`

c c

c c

c

+ =

= -

=

y

y

148 180

32`

c c

c

+ =

=

BBB

C

CC

AA DDA

B

C

DA

A + D = 180c

x

148cy

B

A DC

` D = B + C

D
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Angles and PolygonsYour TurnWhat else can you do?

External angle of a triangle

1

2

3

a

a

a

b

b

b

c

c

a = +

=

x = -‐

=

p = r =q = s =

b = +

=

y = -‐

=

c = +

=

z = -‐

=

45c a

x

42c

80c 71c y

z

95c

44c

65c

35c
48c 43c

89c

q

p

r

s

18c

50c

120c 30c
25c

b
c
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Angles and PolygonsYour TurnWhat else can you do?

4

a

c

e

b

d

f

160c

100c

4x

b5a

2a

a

5n

5m

50c

j
j k

q p

p

p

l

3n

External angle of a triangle

j =

l =

x =

p =

n =

a =

k =

m =

q =

b =

EX
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A
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Angles and PolygonsYour TurnWhat else can you do?

x = y = z =

External angle of a triangle

5

180c

x y z

+CBD + +DBF + +ABF = 180c.C

F
A E

B D

3y

4z

4x

5x

6x

C

F
A E

B
D

  
A
W
E
S
O

M
E  *  A

W
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O
M
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*
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*
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Angles and PolygonsYour TurnWhat else can you do?

Reflection time
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Cheat Sheet Angles and Polygons

Here  is  what  you  need  to  remember  from  this  topic  on  angles  and  polygons

Angle  sum  of  a  triangle

Angle  sum  of  quadrilateral

Internal  angle  sum  of  a  polygon

External  angle  rule  for  polygons

External  angle  rule  for  triangle

A B C.

B B

A AC

B

A C

B

AC
C

180c

`
= 2 #

= 2 # 180c
= 360c

B

A

C

F
E

D

= # 180c 
= ( -‐ 2) # 180c 
= (n -‐ 2) # 180c

` = (n -‐ 2) # 180c

A A
B B

C C

D D

E E
DA

B C

E

A

B C D

B C D.

BBB

C

CC

AA DD

D

A ` D = B + C

5 6 83 4 6

360c
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