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Marking Scheme

Angles and Geometrical Reasoning
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Q23.
 
The correct answer, unless clearly obtained by an incorrect method, should be taken to imply a correct method.
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Q26.
 
The correct answer, unless clearly obtained by an incorrect method, should be taken to imply a correct method.
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Working

[Answer

ark]

Notes

ADC=180-58

122)

M1

‘may be scen marked on the diagram

DEF=(180-122) =2

M1

complete method to find angle DEF

29

Al

B2

dep on M2 for fully correct reasons for their method
(B1 dep on MI for one correct reason stated and used)
<.g. Allied angles, co-interior angles, Altemate angles,
Corresponding angles, Vertically opposite angles are
equal (or Vertically opposite anles are equal), Angles
on a straight line add up to 180°(or angles on a straight
line add to 180°). Sum of fwo angles in a riangle are
equal to opposite exterior angle, Angles in a triangle
add up to 180°(or Angles in a triangle add up to 180°)
Base angles in an jsosceles friangle

Angles in a quadsilateral add up to 360. (aceept “4-
Sided shape "or parallelogram)

Opposite angles of a parallelogram are equal

Total 5 marks
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Working Answer | Mark Notes
@) | ZABC =68" or ZBCD =112° B MI  May be stated or
marked on
diagram
8 Al cao
W) | 360 — (67 + 112 + 68" + 74) ML
Eg AL ftfromther
(@)
Award 2 marks if
the answer to (i)
is 107 - answer
to (i)
®) | (5-2) % 180 or 3 X 180 oF 2 ML
(2% 5—4) x 90 0r 6 X 90 oF Condone 1
360 + 180 or incorrect interior
(180-67) + (180-112) + angle
(180-"68") + (180-74) +
(180-"39") or
113 + 68 + 112 + 106 + 141
540 A a0
SC: Award B1 for
answer of 108
Total 6 marks
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Question

Answer

Mark

Notes

(15-2)x180
15

(=156)

Al

Total 2 marks
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Ques

Working

Answer

Mark

Notes

Angle DAB= 110

4

BI can be implicd by angle
DAX = angle BAX = 55°

Angle BAX =110+ 2 (

M1

Angle DAY
Angle AXD
Angle AXD = 55 or MI
Angle CBA =180 - 110 (=70) or
Angle ADC = 180 - 110 (=70)
125 Al

Total 4 marks
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Question orking Answer | Mark Notes
(10-2)x180 4 [MI Unless inconsistently
180 — L labelled
144 0e
180-"144" Ml
= OB Or M2 for 144 — (180 —
144 -2 %18 M1 | 144
108 Al
dep on M1
Aliernative
Pentagon approach — drawing in a T [MI Maybe implied by
peatagon or a statement further work
recoguising that the required
angle is one of a regular peatagon
10— 390 o G=2)<180 M2 (M1 for exterior angle of
s s ‘pentagon as long as not
seen as interior angle or
given as answer)
108 Al depon M1

Total 4 marks
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Question Working Answer Mark Notes
180~ (40 +30) 3 |MI Completely correct
method seen
(no isw)

1100 Al SCBI if MO scored, B
for AED stated or
labelled as 110°

angles in a triangle Bl Atleast one comrect
total 180> reason used
or corresponding
angles

Total 3 marks
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Question Working Answer | Mark Notes
Number
@ Corresponding (angle(s)) | 1 | BI oe eg xcorresponds
to angle A;
corresponding to
angle A
®) (6 - 2) x 180 or 4 x 180 T ™ 360-(73+4
or (2 X6~ 4) X 90 or 8 1 6+38+
x 20 88+57)
or 120 x 6 or (180 — Condone
60)x6 one
or 360 + 360 incorrect ext
angle
720 Al MIAL [58 MIAL
for | forss
720 seen
seen
720" = (107 + 134 + M dep | 180 — 58"
142 + 92 + 123) 1 on
or "720" - 508 first
M1
122 AL

Total 5 marks
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Question Working Answer | Mark Notes
57 1 |BI
@
@
Comesponding | 1 | B1 For comect reason
i) angles
() |(G-2)x1800r3*1800r@ >3 MIfor correct method to
—4)x90or find total of angles ina
690 or 360 +180 or 540 pentagon or
540"~ (86+142+72+115) e Ml (dep) fully correct
method to find y
15 3 [Al Cao
Alternative method (esterior
angles) M1 ifjust values scen then
condone one error in
exterior angles
M1 (dep) fully corect
method to find y
5 3 [Al cao

Total 5 marks
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Q ‘Working Answer | Mark Notes
180 — 156 (=24) or 18001 —2) = 1567 0e Ml
or 90(2n — 4) = 1561 0e
or (180 < 2) = (180 156) or MI | complete method
5 3 |Al

Total 3 marks
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‘Working Answer Notes
360 (8-2)xI80 MI  For complete correct
5 or180-—— ‘method for exterior
angle
45 Al Answerof 135 scores

MOAO

Tota

2 marks
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Working Answer| Mark Notes
180 — 140 or 40 5 | MI ori180x(n=2)=n=140 oe
360="40" M1 _or 40n =360
n=9 Al
180 - 360-(2%"0") M1 or (180 ¥ (2x"9" = 2)) = 2x"9" or
(90 x (2 X 2 x "9" = 4)) = 2x"9"
(2880+18)
160 Al
Total 5 marks
Alternative scheme
180140 or 40 5 [MI or180x(n=2)=n=140 oe
40" =32 M1
2 Al
180 "20" M1
160 Al
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Q ‘Working ‘Ans | Mark Notes
@ [@r7-4) %00 (7 -2) MIFor the sum of the interior angles or
150 an iaterior angle
- 7[180,ﬁ] or 720 + 180 Eg Allow M1 for C=2%% oc or
7 128.(571428....) correctly rounded or
truncated to at least 3SF.
900| 5 [AL Mark the final answer
o) |2 (130 H E) or 0.5 % (360/7) M1 For a complete and correct method
: >
128.(571428..) ft
op 128571428
- a1 Accept255-2572

Total 4 marks
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Question Working Answer |Mark Notes
Number alternative method
-2)x1800r 3% W 360-(83+66
180 1 +53:96)
or(2x5-4)x900r6 Condone 1
%90 incorrect
or 360 + 180 extangle
540 A 5d0seen |62
1 scores M1A1
5407 - (97 + 114+ W dep on first | 180~ “62"
127 + 84) 1M
T18 A cao
1

Total 4 marks
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Question Working Answer | Mark Notes
180=(1+7) Ml
360+ 180(n-2) 7x
M8 dep M2 for 180772 _ X180 7x360
16| 3 n s n
180
(1+7)

Total 3 marks.
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Question Working Answer | Mark Notes
@ |eg O=DX180 4y 360 2 | M1 for(5-2)x1800r
5 3 % 180 or 540
108 Al cao
®) 2 |m
60 Al cao

Total 4 marks
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Question

Working Answer [Mark |Notes
number
fndsint | finds 5 M1 for Avard
angle of | ext G-2)x180 | MIAL forint
pentagon angle 5 angle of
(5-2)x180 | of or 360 f;:fff::
s pentago 5 108° orext
b angle shown
el as72°on
H printed
108 7 AT forios diagram or
or72 -
candidate’s
own diagram

Tfthere is clear evidence the candidate thinks the inferior angle is 72° or the

exterior angle is 108°, donot award the above two marks

int angle of polygon = Bl formtangeof | AwardBL

144 polygon=144 | forintangle

or orextangleof | of polygon

- polygon=36 | shownas

= angle of polygon o np
angle shovn
as36°on
printed
diagram or
candidate’s
own diagram

B
30 o ML gy 300 0, 1800122) 4y g
36 36 n
2
180012 144 0
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10

Al

tor 10 cao

Award no marks for an answer
of 10 with no working

Award 5 marks for an answer of
10if atleast the first M1A1 are
awarded

Total 5 marks |





image22.jpeg
Question Working Answer | Mark Nates
Eg. 4x+15+30x—5=180 OR M1 for forming an appropriate
20x+ 45+ 4x+15=180 OR equation
4x+15+20x+45=180 OR
30x—5=20x+45
x=5 Al dep on previous M1
M1 for substituting their value for x
into the expression NOT used
305" =5 (=145) to form the equation solved
OR OR
Eg 4x+15+30x-5=180 AND forms a second equation in x
30x—5=20x+45
Eg. AFC=145 and FCD =145 Al dep on previous M1
OR NB : It must be clear which
AFC=145 and BCF=35 angles are being found
OR
x=5 from the solution of twa
equations
Shown | 5 |B1 For full reasons:
comectly Alternate angles are equal and
with angles in a straight line add to
reasons 180°OR
Allied angles (or co-interior)
add to 180° and
angles in a straight line add to
180°
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Working

[Answer [Mark]

Notes

(10~2) * 180 oe (= 1440) or
(6-2)x 180 oe (= 720)

MI for a method to find the
sum of the interior

angles of a decagon
or a hexagon

14407 — 148 — 2150 — 2x168 — 2134 — 2x125 (=138)
or

€1440° - 1302 (= 138) or

720" - 148+2 - 150 - 168 — 134 - 125
20° - 651 (= 69)

69) or

M1 Allow omission of one
angle

360138 or 360 -2 x 69

M1

373

AT

Alternative method (exterior angles)

360 —2%(180 — 125) — 2x(180 — 134) — 2x(180 — 168) |
2%(180 - 150) — (180 — 148)
or

360 —2x55 — 2x46 — 2x12 = 2x30 - 32

M2 If not M2 then award M1
for at least 3 o
(180-125). (180~ 134)
(180-168)

(180~ 150). (180 - 148)
or

at least 3 of
55.46.12.30.32

180+ 42

ML

22

Al

Total 4 marks
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Question Working | Answer | Mark Notes
Number
20 or 160 M1 for (140 + x) + x = 180 08 or
Y+ (y - 140) = 180 or
180(
n
Shni= 20" or 4 | A1 x=200ry =160 or 1800 -
et 15 1400 = 720

Midep on previous M1
Al

Total 4 marks
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Working Answer | Mark Notes
5 | M1 Method to find
360+ 5 (=72)_ exterior angle of
M1 | octagon or
pentagon
72° - 45° (=27°) M1 Method to find
180—-2x27 M1 | exterior angle of
126 Al

both octagon and
pentagon

Method to find
CAB or CBA
Fully correct
method to find
angle y

dep on at least M2

Alternative
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360 + 8 (=45) 180 — 45
(=135)
360+5 (=72)_180—72
(=108)

1359 108° (=27°)
180-2 %27

126

M1

M1

M1

Al

Method to find
interior angle of
octagon or
pentagon

Method to find
interior angle of
both octagon and
pentagon

Method to find
CA4B or CBA
Fully correct
method to find
angle y

dep on at least M2

Total 5 marks
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Question] Working |Answer|Marlk] Notes
() |360+15 or M1
@800 15 0e N
o 2
24 Al
() |3~ 180/5 or (180 - 360 =| MI must be no contradiction on
5) (=108) diagram or in working
3
360 -3 x 108" M1 dep
36 Al
Alternative for (b): MI must be no contradiction on
360/5 (=72) diagram or in working
(180 -*72°x2) M1 dep
36 Al

Total 5 marks
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Q Working Answer | Mark Notes
@ 63 T |BI
() 50 1 [B1
(© |E2(6-2)x 180 014 x 180 or 720 oc M For complete method to
find the total of interior
Eg3x+x+164+139+97+156 =720 or angles or 720
4x+556 =720 oc or Dep
M1 For a correct equation
“720" - (164 + 139 + 97 + 156) using their 720 or
7 or For a complete
“720"- 556 164 ‘numerical method
or & oe
4 3 a1
Alternative Method
Eg 180156 + 180~ 139 + 180~ 164 + M2 For an equation coming
18097+ 180 —x+ 180~ 3x=360 or from the correct
24+41+16+83 + 180 —x + 180~ 3x= ‘method relating to the
360 0r sum of exterior angles.
1080 - 556 — 4x =360
4 3 a1

Total 5 marks
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Question ‘Working Answer Mark Notes
2
0018 o 2P0 16 Mt
)
or 2Dy
n
20 7 [A1

Total 2 marks
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|Question| ‘Working [Answer | Marks Comments
@ | angle MRQ (or RMQ) M1 could be marked on diagram or
for a correct equation in x and y
180 -2y Al oe eg 2(90 —x). 2(180 —x) — 180
ete
®) | (6-2) x 180 0e (=720) M1 or (180 — 360%6) = 6
4
"720" - (90 + 115 + 144 Midep
+87), [720—-436] or
284
"284" =2 Mldep
142 Al
Alternative
180—90(=90), M1 A correct method to find each of
the exterior angles at AACD & E
— angles could be seen on
4 diagram.
360 Mldep A correct method to find the total
e of the remaining exterior angles
Cosencse ™| 10 Mldep A correct method to find k
Al

180 (76" +2)

Total 6 marks
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Question

‘Working

Answer

Mark

Notes

30 +4x+ 10 +x+20 (= 5x +60) or

18030 (=150)

ML

‘Allow 5x+ 60
=n

where 1 # 180
or for
subtracting 30
from 180

eg 30+4x+10+x+20=180 or
5x+60=180 oe

or 180 - 30— 1020 (=120)

Ml

For setting up
the equation or
for subtracting
all numerical
values of angles
from 180

2 for
5x+30=
150
oe

5x="120" or ‘120

Ml

Tor correctly simplifying to
a@x=b or for dividing *120

bys

Al

for 24

Total 4 marks
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NB: splitting the shape incorrectly (FDC and DEA are not straight lines) gains no
marks for angles calculated from false information. However angles calculated
that follow the scheme, such as ZEDC = 138° or interior angles of hexagon =
720° can be awarded. Other ways of correctly splitting the shape can be awarded
full marks, eg FE to a point on AB or adding a parallel line eg from E parallel to

AB

NB: some students show lots of lines but actually work with the angles correctly
so please check carefully.

Question

Working

Answer

Mark

Notes

ZEDC = 180 - 42
(=138)

5

M1

May be marked on
diagram.

(2 x 6 - 4) x 90 (=720)

Mlindep

Method to find sum
of interior angles
of hexagon or the
correct sums for
the interior angles
of shapes used (eg
540° & 180° if the
line through FE to
point on AB drawn
or 720° and 180° if
line drawn from £
parallel to AB or
540° & 180° if line
through FE
extended and
joined to line
through Cg
extended) oe

eg "138" + 42 + 50 +
96 + 144 + £ = "720"

or “138” + 42 + 50 + 96
+144 + (360 - ) =
720"

or 42 + 144 + 138" +
(50 + 96) + DEP = "540"
(where P'is on AB and FE
extended)

oe

M1

dep on previous M
marks

Equation for £ o
E' where E is the
obtuse angle of the
hexagon and E' is
the interior (reflex)
angle

or for an answer of
250 from correct
working
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720" - "138" - 42 M1 Acompletely
—50 - 96 - 144 correct calculation
(=720 - 470 = 250) for the correct
and £ = 360 - “250" angle £
or E="138" + 42 + 50 +
96 + 144 + 360 - "720"
(=830 - 720)
110 Al from no incorrect

working

Total 5 marks





