R Angles in polygons

ROBINSON Worked solutions

This topic online

n The diagrams show a triangle and a quadrilateral.
a. Work out the size of angle x.

b. Work out the size of angle y.

Diagram NOT accurately drawn Diagram NOT accurately drawn
a b

(2 marks)
[~
) o.ns(.es h o {:ruma(.e add to IR0

S2+73 = 125

x = IR0 - \25

[~
x =85S

b) a.ns(.e.s eh o lumdri(.o.te.ro.(. odd to 360°
%4+ + 108 + 77 = 249

J

3¢0 - 241

n A stop sign is the shape of a regular octagon.
a. Work out the size of each exterior angle of a regular octagon.

b. Work out the size of each interior angle of a regular octagon. (2 marks)

m) exterior &ASLQ.S oadd to 3600
30 = 8 4s

o

us

[~
b) caterior + extercor = 180

180 - 4S5 = 135

©

13§
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n Each exterior angle of a regular polygon is 30°.
Work out the number of sides of the polygon. (2 marks)

o
The extercor o.AS(.e.s °f om:) P°(':)3°“ odd v to 3¢0O
Number o} stdes = 340 - 30 =

Wo.(.ku\a once around o convex potjaon turns You tkrouah one complete tura, 3600. Tha
rc.au(.o.r polygon each turn ts equal, so divide %0 by the exterior o.nal.e.

\2Z

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

Oraw deagonals crom one vertex of o convex decagqon

kkey divide ct cato\0-2 = 8 '(:r:.oma(.zs. Eoch trio.ﬂs(.z
contributes l80°, e..:;p(.o.'m'ma the
intbr'\or-mnaLc SuMm ocormu(.o.

A d.e.c.o.aon has 10 s:.d.e.s, so the sum °f its interior o.nat.e.s s (10 -

2) % 180 = 440

(=)

Each intercor M\s(.e. = 1440 = \0 = Iu4
(A(.tc.rno;ta.\/e.(.y

each extercor 0.1\3(.& = 3010 = 3‘ ) so each intercor o.na(.e.

\80 - 3¢ = \~+'+)

[~

[
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B a. Work out the sum of the interior angles of a heptagon.

b. The diagram shows a hexagon. Work out the size of angle x.

c. Four of the exterior angles of a pentagon are 62°, 85°, 71° and 58°. Work out the size of the fifth

exterior angle.

142°

104° 128°

X 135°

Diagram NOT accurately drawn
o.) 7 scdes make S kf‘&o.l\s(.bs

(7-2)%x\80 = S5 x\20

s x180 = 900

©

00

b) hz.x.o.sol\l % ‘truu\s(.e.s
4 % 180 = 720
\35 4122 + 95 + 142 + \O4 = £0O4

X = T20 - 604

o

x = I\¢

c) exterior o.ASLLs odd to 3‘0°
2 +_AS + N+ 58 = 27¢

3O - 27¢ = 4

o

8
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n DE and FG are parallel straight lines.
Triangle ABC is drawn so that A lies on DE, and B and C both lie on FG.
D is to the left of A and E is to the right of A.
Angle DAB = 48° and angle ACB = 63°.
Work out the size of angle BAC.

Give a reason for each stage of your working.

48°

63°

A 4

Diagram NOT accurately drawn (4 marks)
Al\a(.e. A6C = '-l»&o becavse M\S(.O. OA6 ond oms(.e. ASC ore alternate M\S(.O.s (0E s
parallel to FG), and alternate angles are equal

Al\a(—& 6AC = l&Oo - H&o - 4‘50 = é‘lo becavse ou\s(.e.s A o krio.aa(.e.
odd vp to \80°

[

61

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

o (-} [~}
Eoch exterior o.ns(.e. =190 -1\56 = 24 becavse an aterior “‘3"" and tts extercor

o..l\a(.& (e on o stro.ial-\t Line

The exterior ““3""5 of o-ny po(.Jaon add vp to %o
Number o sides = 360 < 24 =15

\S

robinsontuition.com/ks3-maths-topics | free Key Stage 3 maths worksheets with hand-written solutions | Robinson Tuition

Page 4 of 7
Free for classroom and home use: print, photocopy and share. Not for resale or re-hosting. 9



n A pattern of shapes tessellates if the shapes fit together around every point with no gaps and no
overlaps.

a. Explain why regular hexagons tessellate.
b. Explain why regular pentagons do not tessellate.

c. Ella makes a floor tile pattern where two regular octagons and one square meet at every point.
Show that this pattern has no gaps.

(3 marks)
o.) ke.z.o.aol\
3o ¢ = 60
180 -¢0 = \20
3 X120 = 360
3 he..z.aaons mo.lLe 360° e..zo.c't(.v
o) po.r\ko.son
o5 = 72
\%0 - 72 = \O%
3x108 = 324
4 X108 = y32
'51'-} Leaves a ao.p, '-}32. o\le.r(.a.ps
) octa.gon angle = 35 » square = P
135 +135 + 90 = 3O
360‘> 0 Ao gaps
@) he four angles of a quadrilateral are 74°, 1017, 2¢° and (¢ + 5)°
Work out the size of the largest angle of the quadrilateral. (3 marks)
Angles cn o guadritateral add vp to 360"
T4+i01+t2t+t+5 = 3O
3t +10 = 360, so0 'b't IR0 a.ml t=
The Fovr 0.1\3(.2.5 ore 7'-} ) IOI ) I?.O ond 65
Chech
74 4+ \01 +120 + S = 3¢O0. The (.o.rse.st M\S('e' LS \2.0°
l?.O'>
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m The interior angles of a hexagon are 2x°, 2x°, 3x°, 3x°, 4x° and 4x°.

Work out the size of the largest angle.

[~
o.AS(.e,s in o ke.:x.o.bon add to 720

22 4+ 22+ 3+ 32t + 4 720

18 720

% x 40

Lo.rse.st 0.03(.0. s Y

4 x40 = |60

[~

[4e]

m 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.

The taterior 0.03(.2.5 of o pe.n(:o.aon odd vp to (s - 2.) x l80°

(~)

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

Tx

(3 marks)

(4 marks)

S40, s0 Tx + 120 =

420, s0o x = (O

(-] [~ [ o (=)
The angles are 6O, 10 ,100 ,120 and 17O . The (.a.rse.st M\S('e'

o
is2x + SO =\70

©
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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)

o

Each watercor o.AaLe. of o re.su(.o.r pe.n‘ko.aon =540 + S =108
T 'br:.mna(.z A6C,, AB = BC becavse the pem'ko.son cs reqular, so

the '(:ruu\3(.e. ¢s tsosceles

AA&LL 6CA = (180 - \08) 2= 3‘° becavse oJ\SLQ—s wh oo ‘kriml\a(& add vp %o |80° and

base o.AS(.es of on tsosceles truu\s(.e. oare ULW”L

Anqte ACO = o.na(.e, BCo - ans(.e. BCA=10%-3¢=72

72

o
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