Interior and exterior angles of
polygons

ROBINSON .
TUITION Worked solutions

This topic online

n A hexagon has 6 sides.

a. Work out the sum of the interior angles of a hexagon.

b. Work out the size of one interior angle of a regular hexagon. (2 marks)
o)
(¢ - 2.) X 180
o

=4 X 180 = 720
b)

o
720 % ¢ =120

o) 120 b) 120

n Each exterior angle of a regular polygon is 30°.
Work out the number of sides of the polygon. (2 marks)

The exterior angles og any pol ygon o.dd vp to %0

Number of stdes = 360 = 30 =12

[~}
\l\}o.(.l';.f\a once a.round o convex po(.daol\ turas Jou tkrovak one complete turn, 360 . Ta
©
o reqular POLJSOI\ each turn cs ziumt, so divide 360 \oj the exterior angle

\Z
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n Work out the size of each interior angle of a regular decagon. (3 marks)

Oraw diagonals grom one vertex og a convex decagon

{:ked divide ct catolo-2 = 9§ trianﬁtzs. Ea:h tra‘.mns(.e.
contributes \80 , "3"9('“"“"“3 the
m{:e.rior-mste. sum Cormulo

A J.Q.c.o.aon has lO sides, so the sum of its wnterior o.ns(.e.s ws (10 -

2) X 180 = 1440

()

Each tatercor ou\s(.e. = 440 = \0 = 144
(ALte.mo.t:.Ve.(.J

©
each extercor o.ASLQ, = 360 10 = 3¢ , s0 each untercor o.Aa(,e. =

180 - 3¢ = 144 )

[~

I

n Five of the exterior angles of a hexagon are 40°, 50°, 60°, 70° and 80°.

Work out the size of the sixth exterior angle. (2 marks)

Exterior «ASLbs add to 3€O°

4O + SO +¢0 + 70 + %0 = 300
360 - 300 = ¢O

(-]

¢O

B Each interior angle of a regular polygon is 156°.
Work out the number of sides of the polygon. (3 marks)

° ° °
Each exterior o.A3LO. =180 -15¢ =24 because an interior 0.4\3(.2. and its extercor

cu\S(.e. lee on o straaakt Line

[~
The exterior o.ASLQ.s °f o.ny POLJSOA odd vp o 360
Number of sides = 360 =+ 24 =\S

\S
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n In a regular polygon, each interior angle is 100° more than each exterior angle.

Work out the number of sides of the polygon.

(3 marks)

Let the extercor ‘“‘3"" be ¢. Then the tatercor anSLe. s ¢ 1100, and ¢ + (e + |OO) =

180 because tke:) Lie on o strmakk Lene
o

2¢ +\00 = IR0, so ¢ =4O
Number of sides = 3¢0 + 40 = 9
ﬁ

The interior angles of a pentagon are x°, (x + 30)°, (x + 40)°, 2x° and (2x + 50)°.

Work out the size of the largest interior angle of the pentagon.

(4 marks)

The interior angles of o pu\to.aoa add up ko (5 - 2) x 80 =

()

sS40
2x+(2x+30)4(x+40)+2x + (22 +50)

T

S40, so Tx + 120
=S40

%420, so x = 46O

o o (-] - -}
The M3(.e,s are 60 , 90,100 ,120 and 170 . The (.o.rse.st angle

°
s 2x + 50 =170

©

170

n Each exterior angle of a regular polygon is 18°.
a. Work out how many sides the polygon has.

b. Work out the size of one interior angle.
o)
360 < 18 = 20 sides

[~
b) wntercor ¢ exterior = 180

190 - 18 =\¢2

a) 20 scdes b) 162"

(4 marks)
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n In a pentagon, four of the interior angles are equal.
The fifth interior angle is 60° larger than each of the equal angles.

Work out the size of the largest interior angle of the pentagon.

The intercor oma(.e.s of & pe.(\‘to.son add vp to S'-}OD

Let each e.vtuo.(. o.(\a(.c be o. Then Ya + (o + 60)
So + 60

The Larae.st o.nSLe.

[

IS¢

m ABCDEF is a hexagon.

Angle A = angle D = 90°.

The other four interior angles are all equal.

Work out the size of angle B.

(4 marks)

S40O

S4HO, s0 Sa
= 480 and o
= ‘16°
W+co=
15¢ . Check:
4 X € 4156
= S'-\»OD

(4 marks)

o ~]
The taterior o.na(.e.s of & he.ac.mso(\ add vp te (¢ - 2) x 190 = 720

The oc,our e."uo.(. o.na(.e.s odd vp to 720 - 90 - 90
AASLQ. ®

\3S

©

sS40

S+O s 4 =
o

\39
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m A regular pentagon and a square have the same side length.
They are joined along one common edge PQ, on opposite sides of PQ, so they do not overlap.
At the vertex P, the pentagon has an interior angle and the square has an interior angle.

Work out the size of the angle at P that is outside both the pentagon and the square.

Diagram NOT accurately drawn (4 marks)

Eoach tntercor o.na(.e. OJ' o re.su(.o.r pe.n‘ko.ao(\ =SHO - T =102
[~
Eoch intercor omSLL of & sluo.re. = 0
(-
AA3L¢.5 around the pou\t P odd up o 3¢O

The remacncng M\S(.e. = 30 -10% - 90 = KK2
[~}

162

m The sum of the interior angles of a polygon is 1800°.
a. Work out the number of sides of the polygon.

b. The polygon is regular. Work out the size of each interior angle. (4 marks)

o.) Sum °f catercor o.ASLe.s =(n- 2) X 180, so (n - 1) X 180 = 1800
n=-2 = I0,s0n=\2

[~
b) Each tatercor o.l\s(.e. = 1800+ 12 =1SO
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m ABCDE is a regular pentagon.
The diagonal AC is drawn.

Work out the size of angle ACD.

Give a reason for each stage of your working.

Diagram NOT accurately drawn (4 marks)

Eoach waterior angle oc o reqular pe.n'l:o.ﬁon =540 :S =108
Ia 'l:r:.omSLL A%C, AB = BC becauvse the pe.atascm vs reqular, so

the tr:.ou\s(.e. ¢s vsosceles
Aaate BCA = (130 - \08) 2 = ’56° becavse oma(,c.s o truma(.o. odd vp to li.o° and

bose o.AS(.e.s of on tsosceles truu\a(.e. ore ULU«L

Anste. ACO = a.nat.e. 600 - o.ns(.e. E)CA =109 -3 =72

T2

m In a regular polygon, the ratio of each interior angle to each exterior angle is 13 : 2.
a. Work out the number of sides of the polygon.

b. Work out the sum of the interior angles of the polygon. (5 marks)

o
o) An interior o.ASLL and cts extercor ml\b(.e. add vp €0 \20 , tn the ratio \3: 2, so the

2 ° °
exterior mna(.e, = \Q0 X — =24 and the tatercor 0.1\3(.2. =1S¢
IS

Number of scdes = 360 = 24 = IS
(~Y
b) Sum of wakercor o.nstzs =(\s -2) x\80 = 2340 . Check: IS %
o
15¢ = 2340
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m Regular pentagon ABCDE and regular hexagon ABFGHI have the same side length.
They share the common edge AB and lie on opposite sides of AB, so they do not overlap.
a. Work out the size of angle EAL
b. Work out the size of angle AEI.

Diagram NOT accurately drawn (5 marks)

[~
o) Iaktercor angle o o reqular pentagon = SHO = § = 108 ; watercor anale of o
Nhad s h] A h] ’ 3¢ °oF
reqular hex.o.aon =720 + ¢ =\20

Anate.s around the pount A odd up to 3600, so angle EAL =3¢0-
\0% - 120 =132

b) AE and AT are both sudes of the poLYgons, so AE = AT and
'(:rio.ns(.z AET s isosceles

Angle AET = (180 -132) + 2 = 24

o
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