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4

126

MI for method to find exterior or interior angle of octagon
MI for method to find exterior or interior angle of pentagon
MI for complete method

Al cao
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17

18

M1 for a method to find the exterior angle of a pentagon
2.360+ 5 (=72)

or the interior angle of a pentagon, eg. 180 — 360+ 5 (= 108)
Al for 72 or 108

MI (dep M1) for a fully complete method to find the
required angle, DCF

AT for 18 or ft their interior or exterior angle





image8.png
MI for complete method to work out interior angle of a regular
octagon or 135° identified as an interior angle of the octagon
MI for complete method to work out angle KFG or angle KFG
identified as 110°

MI (dep on M2) for complete method to work out angle KFE, eg
135" = "110" or (8x"135" ~ 4x"135" ~ 4x"110") = 4

or (3x180 - 2471357 - 2:°1107) = 2

Al for 25 with supporting work

OR
MI for complete method to work out the exterior angle of a regular
octagon or 45° identified as an exterior angle of the octagon

MI for complete method to work out angle KFG or angle KFG
identified as 110°

MI (dep on M2) for complete method to work out angle KFE,

eg 180 - "45" ~"110"

Al for 25 with supporting working

OR
MI for complete method to work out the exterior angle of a regular
octagon or 45° identified as an exterior angle of the octagon

MI for complete method to work out angle JKF o angle JKF
identified as 70°

MI (dep on M2) for complete method to work out angle KFE, eg
70" - 45"

Al for 25 with supporting working
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36

M1 for a correct method to find cither an interior or an exterior angle;
eg. (180 % 3) = 5 or 540 = 5 (=108) or 360 + 5 (=72)

MI (dep) for a complete method to find angle CFD.

Al cao
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115

MI for 360 — 4 x 25 (=260)

MI (dep) for 2604 (=65)

MI for 180 - '65' or (360 ~2% 65 + 2
Al for 115 with working

OR
MI for 360+4 (=90)

MI (dep) for 90" - 25 (=65)

MI for 180 - '65' or (360 — 2565 + 2
Al for 115 with working
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El

MI for 180 — 360 = 5 or 108 scen as the interior angle of a pentagon
MI (dep on previous M1) for 360 2 x *108" ~90
Al for 54 cao

OR
MI for 180 % (5—2) (=540) + 5 or 108 given as the interior angle
ofa pentagon

MI (dep on previous M1) for 360 ~2 x *108" ~90

Al for 54 cao
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13

180 - (360 + 6)
180 (360 = 8) = 135
60— 120 13

OR
360+ 6 =60
360+8=45
60+45=

105

NB. Do remember to look at the diagram when marking this question.
Looking at the complete method should confirm if interior or exterior
angles are being calculated

MI for a correct method to work out the interior angle of a regular
hexagon eg. 180~ (360 + 6) oe or

(6-2)<180 =6 0e or

120 as interior angle of the hexagon

MI for a correct method to work out the interior angle of a regular
octagon 180~ (360 + 8) oe or

(8-2)180 8 oe or

135 as interior angle of the octagon

MI (dep on at least M1) for a complete method

e 360~ 120"~ 135"

Al cao

OR
MI for a correct method to work out an exterior angle of a regular
hexagon eg. 360 + 6 or

60 as exterior angle of the hexagon

MI for a correct method to work out an exterior angle of a regular
hexagon 360 = § or

45 as exterior angle of the octagon

MI (dep on at least M1) for a complete method

eg. 60" + 45"

Al cao

SC: B for answer of 255
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Exterior angle = % 60

18060 =120

Sum of interior angle
Interior angle =720 + 6
120 +90=210
360-210=

or
Exterior angle = % 60
Exterior angle = 90

90+ 60=

150

360
Ml ZE (60

M1 (Interior angle =) 180 — *60"
MI (dep onatleastM1) 360~ (‘120" +90)
Al cao

[SC: B2 answer of 210]
OR

Ml 4x180 or 720seen
Ml 7206

MI (dep onatleastM1) 360~ (‘120" +90)
Al cao

or
360

Mt 3% <)
5 (=60)

M (Exlmmang]e:)#mlmf‘)ﬂ
or 90 seen as exterior angle on diagram

Mi(dep onatleastMI) ‘90" + 60"
Al cao
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CBE = 180248 = 18096 =84
DCB =84

OR
CBE = 180-2 %48 = 18096 =84
CBA = 18084 = 96

ACB = 42

42

MI

MI

Al

‘correct method to find < CBE.
or 84 seenat CBE on the diagram

correct method to find an angle in triangle ABC or
to find angle DCB (these angles may be seen on the diagram)
cao
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12

360+5
or 180~ (3x180 +5)

M1 for 360+5or 180 (3x180+5)
Al cao
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(a) 30 final answer 2 | B1 for 150 or 30 seen
o 180x10
M1 for 360 + 12 0e 9. 180-—72

©)] [ 1800rFT(IE0- @) 1 Gnly allow FT 0 < fheir (a) < 180
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8 (@ Rhombus’ Allow kite, parallelogram or frapezium
Do ot allow quadrilateral or polygon
ERIO) 05 W1 for DEA = 60 or AFB = 60 or any angle | Angles may be identiied in working or

within either equilateral triangle identified as.
60

M2 for DAE = 15
or M1 for their EAF +4 soi
BAFTx = 180 - their AED — their DAE

seen on the diagram

May be implied by 15 : 60

If answer incorrect then max of 3 marks
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[Angle DCB =] 180 - 112 M1 | Must show the subtraction Must not be associated with wrong angle
[Opposite angles in a] cyclic m1 Do not accept any incorrect statement e.g
quadrilateral [are opposite angles in a cyclic quad are equal,
Supplementary] oe angles of a cyclic quad = 180.
Condone issues with spelling provided clear
[Angle BCO =] 68 - 33 = 35 M1 | Must show the subtraction Must not be associated with wrong angle
If [angle BCO =] 180 — 112 - 33 is shown
this implies first M1 and third M1
y=35and [ For M1 must mention isosceles with
[triangle BOC =] isosceles =35 stated not just shown on the diagram
with no incorrect statement
55 BT
Angles in triangle [BOC sumto | M1 | Accept [triangle BOC = ] isosceles Accept triangle and 180 without ‘angle’
180] o
Angle at circumference is half M1 Must use correct terminology, angle,
angle at centre oe circumference, half oe (or double oe),

centre. Accept arc for circumference
If more than 2 reasons given then treat
each extra reason as choice
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20.9 or 20.89 or 20.886... or 21 with
correct working

B1 for triangle AFB indicated e.g.
‘drawn on diagram

and

M2 for [BF=] (257 + 40°) or
47.16(9...] or 47.17 or 47.2 or [AF=]
(252 + 402 + 182) or 50.48... or 50.5
or M1 for 257 + 407 [+187]

and

M2 for e.g. tan”(18 + their 47.169...)
or sin”\(18 * their 50.48...)

or M1 for [tan=] 18 + their 47.169...)
or [sin=] 18 + their 50.48...)

their 47.169 should be an attempt at
BF and their 50.48 should be an
attempt at AF
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M1 for 180 — 2 x 57
or B1 for angle OCD = 57 Could be on diagram
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19 [ (b) 49 3 [M2forangle ADO=180-82-570e  [41 angles could be on diagram
or

M1 for angle ADC =180 - 82 oe )

or

M1 for angle ODF = 90 soi e.g. Angle CDF =33
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11

12 nfww

B1 for 5x and x soi
and

M1 for 6x = 180 oe
and

A forx=30

and

Altenative
M1 for xn = 360 0e

and

M1 for 5xn=180(n-2) oe
and

M1 for 5x360 = 180(n - 2) oe
and

Mifor10=n-2

Altenative

M2 for use of two of
[exterior angle =] 360/
(interior angle =] 180(n — 2)in
interior + exterior = 180

or

M1 for use of one of the above

AND

Midep for checking interior = 5 x
exterior

A1 for interior = 150 and exterior =
30 identified

sides _interior _exterior

5 1080 720
6 1200 60.0
7 1286 514
8 1350 450
9 1400 400
10 1440 360
11 1473 327
12 1500 300
13 1523 27.7
14 1543 257
15 1560 24.0

For first M1 allow exterior = 360/n but not
just 360/

Eliminates x

Can be implied from a seen calculation or a
list showing results of at least two trials (see
above)

Dependent on M2

For full marks allow 12 as final answer from
trial and improvement, provided interior
angle = 150 and exterior angle = 30 are
identified in working
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16 [ (a) 72 and [angles in] alternate segment | 2 [ B1for 72 For 2 marks.

[are equal] In reason, must mention alternate
segment or opposite segment with no
incorrect statement seen

® 708 and [opposite angles of a] cyclic | 2ZFT | FT 180 — fheir 72 with correct reason

quadriateral [are supplementary] oe

accept alt reason

angles on a [straight] line [add up to 180]
and [angles in] alternate segment [are
equal] oe

BAFT for 180 — their 72
or for a correct reason given

in feason, must mention Gyclic
quadriateral with no incorrect statement
If part (a) blank allow 2FT 180 —x in (b)
with a correct reason

or BIFT for 180 - x
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B3 or 20 and 36
M1 for (36 - 20) + 2

OR

M2 for 180 — (360 +18) soi by 160 or
M1 for 360 + 18 s0i 20

and

M2 for 180 — (360 +10) soi by 144 or
M1 for 360 + 10 soi 36

‘accept any correct method
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8 [(a) 360 +5 and 360 +6 M1 | orfor ((5-2) x 180) + 5 oe M1 allow 540 + 5 and 720 + 6 but not for
and (6-2) x 180) + 6 oe just 108 and 120
‘Allow recovery of missing brackets from
answers,
[Extangle=] 720r60 seen B1 |or(intangle=] 1200r108 seen nfww for B1 do not allow if e.g. 60 is
shown as int angle of hexagon
60+72 [=132] A1 | with no errors seen

or 360 — (108 + 120) [=132]
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(b) [ext angle =] 180 — 132 ce M1 [ Or([Intangle =] ((7-2) x 180) + 7 e M1 implied by 48 or 128 to 129
or BU1=2) - 135 oe
0

360 + (180 - 132) oe soi M1 | Or [Intangle =] (8 - 2) x 180) + 8 0e M1 implied by 135

Or for 360 + 8 oe and 360 + 7 oe. Division can be implied from a correct

Orfor 48 x 7 and 48 x 8 conclusion e.g. 360 is not a multiple of
48 gets M1A1
M1 Implied by 45 and 51 to 52

No and correct conclusion A1

e.g. explains that 360 + 48 gives non -
integer answer

or 128 s 7 sided polygon and 135 is 8
sided polygon so No
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16 [ (a) 58° 2 [Biforangle
Subtended on same arc oe 1a021a
140240
(b) 68° 3| B for using the angle in a semicircle
eg 2a021a | is a right angle
1 A0240

angle DBC is 32° because the angle in a
semicircle is a right angle oe

s0 angle ACB s 68° because angles in a
triangle sum to 180° oe

B1 for using angles in a triangle sum
to 180°
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Answer Mark Comments

Alternative mothod 1: works out the value of x using two different methods and
shows they aro different

Any one of oo
ax+92=180
Sr+30+x+ 36180
or 6x+66=130

M

4x+x+36+ 50+ 30+ 92 =360
o 10+ 156 =360

(r=) 22 with M1 seen must be correct value for corresponding
o ‘equation
(x=) 19 with M1 seen 1

(r=)20.2 with M1 seen

Adifferent one of oo
ax+92=180

Sr+30+x+ 36180

or 6x+66=130
4x+x+36+ 50+ 30+ 92 =360
o 10+ 156 =360

M

Any two of must be correct values for corresponding
(r=) 22 with M1 seen equations

o (x=)19 with M1 seen
o (x=)202 with M1 seen
and

should be equal oe statement

m

Mark scheme and Additional Guidance continue on the next page
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Answer

Mark

Comments

Altornative mothod 2: uses angle sum of quadrilateral to work out x and then shows.

opposito angles do not sum to 180°
4x+x+ 36+ 5x+30+92 =360 e

M
o 10+ 156 =360
(r=)202 with M1 seen m
4xtheir202+02 oe
o Midep
5 x their 20.2+ 30 + their 20.2 + 36
4x202+02-1728 o
and should be 180 oe statement
o m
5x202+30+202+36= 1872 o
and should be 180 oo statement

Alternative mothod 3: uses angle sum of x and 92° to work out.x and then shows.

other angles do not sum to 180° or all angles do not sum to 360°

ax+92=180 M1 | e
(x=) 22 with M1 seen a1

5 x their 22+ 30 + their 22 + 36 e

or Midep

4 xtheir 22+ 82+ 5 x their 22+

30+their 22+ 36

5x22+30+22+36=198 e

and should be 180 oe statement
o m
4x2+92+5x22+30+22+ e

=378

and should be 360 oe statement

Mark scheme and Additional Guidance continue on the next page
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Answer Mark Comments
Alternative mothod 4: uses angle sum of Sx +30 and x + 36 to work out x and then
shows other angles do not sum to 180° or all angles do not sum to 360°
5r+30+x+ 36180 e
M
or 6x+66=130
(x=)19 with M seen 1
4 xtheir 19+ 92 e
or Midep
5 x their 18-+ 30 + their 19+ 36 +
4 their 19+ 82
4x19+92-168 e
and should be 180 oe statement
o m
5x19+30+19+36+4x 10+ e
o2-348
and should be 360 oo statement

‘Additional Guidance

Alls1and2 x=202 with M1 not seen zer0
Alls1and3 x=22 with M1 notseen zer0
Alls1and4 x=19 with M1 notseen zer0

S ——

202,22 0r 19 unless recovered
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180- 29 o 180_36 e g (10-2) x 180 + 10
10 may be seen on diagram
1440 + 10 w
144
5403 their 144 (5-2)180 - 3xtheir 144
2 e B
o 880432 108
7 2
o Midep
360 - 90 - their 144 ""”2"“'
their 144 - 90
5 At
‘Additional Guidance
540 10-54 MOMOAD

144 worked out but not used MIMOAD
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14

Alternative method 1: work out the value of both angles.

(b=)90=5%3 or 54 M1 |oe may be on diagram for b or x
_ 36090 ther54 _ 216 e
) — o 22 micep

(b=)54 and (x=)54
with M2 awarded

a

Alternative method 2: assumes both angles.
quadrilateral

are equal and uses sum of angles ina

(b=)80+5x3 or 54 [

e may be on diagram for b or x

90+ their 54 + their 54 + 3 x their
54

360 - 90  their 54 ~ their 54
and either
3% their 54

Midep

their 162+ 3 or their 162 =54

addiion of the four angles in the
quadiateral or sublraction of 90 and the
two equal angles from 360

and

multpication o work out the fourth angle
or division of the fourth angle by 3 or 54
toactas a check

90+54 + 54+ 162= 360
and 543 =162
or A
360-90- 54~ 54 = 162
and 162+ 3=54 or 162=54=3

‘Alternative method 3: assumes both angles.

are equal and uses ratio to check 90°

5:3:3:0 Mt
360 (5+3+3+9)x5 e
Midep
or 360205
360+20 %5290 At
with M2 awarded
‘Additional Guidance

Any correct method to work out 54 scores M1 on alt 1 or alt 2
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Altornative method 1

(5-2) 180 or 3 x 180 or 540 e
180- (360 +5) or (180-72)
or 108

m

Ticks No' and 540
or ~
Ticks No' and 108

‘Altornative method 2

‘States that a pentagon canot have.
five (oral) right angles.

states that a pentagon can have
ive (or al) obtuse angles.

or m
States that the maximum number of
right angles s three

araws a pentagon with exacty
three right angles shown

Ticks No'
and

states that a pentagon cannot have.
ive (or al rignt angles or states
that the maximum number of ight
angles is three o stales thata
pentagon can have five (or a)
obluse angles ~
and

draws a corect diagram of an
attempted pentagon with four right
angles shown or draws a
pentagon with exactly thee right
angles shown or draws a
pentagon with ive obtuse angles

The Additional Guidance for question 7 is on the next page.
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Additional Guidance

1f comparing 72° 0 90°, they must state that they are referrng to the
exterior angles

1 Yes s ticked, M1 can sl be scored

I neither box i ticked, ‘No' must be implied by the explanaton for
MiAl
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36°

B1

Additional Guidance
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i

Altornative mothod 1

602 or 30 i | exerorangie
may be on diagram
360 + their 30 Midep
2 a
nterior angle.
M e
‘may be on diagram
360 + (180 — ther 150) e
or 360+30 P
2 a
Alternative method 3
w060 300 o g | merorangie
z 2 ‘may be on diagram
180 x (1~ 2) = their 150 x n e equation
or 1801 - their 1501 = 360 Midep
or 301=360
2 a
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octagon

B1
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162
supported

Ml

M1

M1

c1

for method to find sum of the interior angles of a hexagon
eg (6-2) * 180 (= 720) 0e

OR

for method to find sum of the interior angles of a pentagon,

ez (5-2) x 180 (= 540)

OR

for method to find angle AFC or BCF, eg (360 ~2 x 117) + 2 (= 63)
OR

for dropping a perpendicular from 4 or B to ED with 90° marked on ED.
and 27° at the top

for method to use ratio 2
g marks as 2 and x or as x and 3x on diagram

OR

for ([angle sum of hexagon] -2 x 117) 6 (= 81) oc

o ([angle sum of hexagon] =2~ 117) = 3 (= 81) o

or 117+ 117+ 2x + 2x + x + x = [angle sum of hexagon] oc
OR

eg ([angle sum of pentagon] — 117 — 180) + 3 (=81) oe

or 117+ 180+ 2x + x = [angle sum of pentagon] oc

for finding angle FED =81 or for finding angle CDE = 81
OR

for complete process to find angle AFE

eg ([angle sum of hexagon] ~2 x 117) 6 x 2 oe

OR

([angle sum of pentagon] — 117 — 180) + 3 %2 oc

for accurate working leading to angle AFE = 162

Must be a complete process that would lead to a
figure of 720 if evaluated correctly.

Fora pentagon there must be an indication that
they have divided the hexagon into two halves.

63 may be shown on the diagram for angle AFC
or angle BCF

Ratio must be used correctly if awarded for
diagram

Award provided [angle sum of hexagon] is
‘greater than 700 or [angle sum of pentagon] is
greater than 500

Algebraic route needs to show both sides of the
equation.

LHS of equation may be simplified.

‘This may be shown by solving a correct equation
to find the value of x.

Award marks for 162 on the diagram with
‘working and ot contradicted by the answer I
Award 0 marks for 162 without working.





image2.png
140

Pl

Al

Pl

Pl

Al

for complete process to find sum of the interior angles of a pentagon
eg(5-2)% 180

or exterior 360 + 5 = 72, interior 180~ 72 = 108, 108

OR

for complete process to find sum of the exterior angles of the pentagon
eg (180~ x) + (180~ 2x) + (180~ 125) + (180~ 115)+ (180~ 90)

for sum of interior angles is 540
OR
for sum of exterior angles is 360

for start to process to find angle ABC
eg [angles in a pentagon] — 115 — 125 - 90 (= 210)
or 115+ 125 +90 + x + 2x = [angles in a pentagon]
OR

(180 — x)+ (180 — 2%) + (180 — 125) + (180 — 115) + (180 — 90) =360

for process to find angle ABC
g “210” = 3 (= 70, “210” divided in the ratio 2 - 1
o for process to find angle BCD

eg;x‘?lo“
o for 3x = 210" or =3

210"

cao

Must be a complete process that could
lead to a figure of 540 if that process is
evaluated incorrectly

360 must be identified as the sum of the
exterior angles.

Award provided [angles in a pentagon] is
greater than 400

Algebraic route needs to show both sides
of the equation.

LHS of equation may be simplified

Award if 70 is given for either ABC or
BCD on the diagram

Award marks for 140 on the diagram
‘with working and not contradicted by the
answer line. Award 0 marks for 140
without working.
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12

15

Pl

P

Al

fora process to find the interior or exterior angle of a regular 12 sided polygon ¢.g.
10x180

12

30), must be no contradictions

180-"150" "30"
for process to find angle STR, eg ————— or ——

cao
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105

P1

P1

Al

for process to find the exterior angle or interior
angle of a hexagon or octagon

for process to find the both exterior angles or
both interior angles

for 105 from correct working
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12

144

M1 for method to find the interior angle of a regular pentagon,
eg. 180 % (5-2) = 5 (= 108) oc

MI (indep) for using a line of symmetry to find an angle,

eg. " interior angle "+ 2 (half an interior angle) or 90 between line and side
MI (dep on M2) for complete method to find angle x,

cg. 90 + "S4" or “108"%5 — “108"%2 — 90x2

Al for 144 supported by working

OR

MI for considering all 5 lines of symmetry or angle vertically opposite x with angle
bisector drawn

MI for 360 + 10 (= 36) o360+ 5 (=72)

MI for (360 = 10) x 4 or (360 +5) %2

Al for 144 supported by working

OR

MI for method to find the exterior angle of a regular pentagon (72°),
2360+ 5 (=72) oe

MI (indep) for using a line of symmetry to find an angle,

eg. "interior angle” = 2 (half an interior angle) or 90 between line and side
MI (dep on M2) for complete method to find angle x,

eg. 180 2(180 90— 72)

Al for 144 supported by working





