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Marking Scheme

Arcs, Sectors and Segments
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Q12.
 
The correct answer, unless clearly obtained by an incorrect method, should be taken to imply a correct method.
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Answer

Mark

Notes

orsin45

M1

Start of method to find
radius or diameter of circle

or d=
cosd5

Teos 45 or

MI

complete method fo find
radius or diameter

or?

(if method to find radius or
diameter shown then allow
use of radius = 5 for
method marks only)

eg w %457 (=76969.)

M1

For method fo find area of
circle or semi-circle or
quarter circle — use of
radius from correct
working

ML

For complete method

Al

279-28

Total 5 ma
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Answer

Notes

Tor this mark only condone an incorrect value for 7

Al

cao for angle A0B =50

M1

Gep on first M1 or 6sin('50"

M2 for (45 =)

(4B=) \25.7... or5.07.

M1

epor
2 Gxsin("5012)

5T er
507...00
2x 6xsin"50"/2

= x2x7x6 or
360

Sax2.
ST 5 sy
ax6 3

Gep on first M1 if 50" used but

indep if angle not used.

103

Al

for answer in range 10.2 = 1031

Total 6 marks
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Question Working Answer | Mark Notes
2 2= 20m oe 5 |MI A corect equation for area
360 of sector

00 TR 14q) M1 Correct rearrangement in
50 som terms of 12
=12 Al r=12
MR (& dep on MD) for arc
length
w E R ET
(perimeter =) 12+ 12+ 25 x 2 x 360
Lxm (=1047..)
(=24+227 (=24 +1047.) 20;
: 345 o= a5

Al Accept3d44-345

Total 5 marks

M Equation for area of sector
using 20
M1 Correct rearrangement in
terms of 2
A0
MIE (& dep on M) For mec
tength 2L 206,775
360
=591.)
A0

(Misread maximum 3 marks)
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‘Working

Answer

Mark

Notes

%10.4x18xcosL or
08.16+ 324 — 374.4 cosL

~0217(796...))

825(837...))

3536

and M=343(264...)

M1

Correct substitution info
cosine rule to find L
or

1812610,

For cosM =
oe AND
SinL

it e
orcosL =
To4x18

cosL= 0.73(0235..) o or L =
43.0938..)

Al

Rearranging cosine rule
correctly

Accept L =43°

Accept 43.0(938..)
rounded or truncated fo at
least 3 SE

"43.0(938.

(Area of sector =)
360

104 or 40.6(752..)

MI

Dep on at least M1
Accept 40.5-40.7

Bl

For (area of triangl
63.9(471...)
Accept 63.8— 64.0

Al

Accept232-233

Total 5 marks
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Question ‘Working Answer Notes
2 o xd @) =72 M1 for a correct equation linking the angle
bad and arc length
NB: 0.208(3.... ) may be used in place
75
of
360
or 4.8 i place of 200
75
7.2x360 7.2x360 MI for a complete method to find the
Toxz o Tswaxx radius or diameter.
or
d=11(0...) or r=550...)
7 ) MI dep on previous M1
Do 7} or
360 [ 2
7
55" or
360
75
%9504,
360 7%
198 AT for answer in range 198~ 19.82

Total 4 marks





image10.jpeg
‘Question ‘Working Answer Mark

(OF=)12+16-2%12%16% 5
cos(60°)

208 or 4\f30r 144 or
05 12 16 % (609 (= 831_or MI f their 144 provided
483 Yor first M1 awarded.
38 e ancia g (=689
360
or
38 rx208" (=689.)
360
05 % 12 16 % (609 + MIfi their 144 provided
38 x"1447144" first M1 awarded.
360
(689..+83.1..)

152 Al awrt 152

Total 5 marks
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‘Working [Answer| Mark| Notes
2 (AD =) 5 6 —2x6x6xcos30) (=507 Jar 6 | Ml Correct expression for AD
pE ieAD=_ orx=oe
2 % 65in25 (=5.07..) or 2 (=5.07..) 0e
sin65
g 6+6+4f6°+ 6 —2x6x6xcos(30) or 12+°5.07 Bl B Coneck staizmeat
of perimeter
(17.0)7...0 17.1) of triangle OAD
0 MI A corect statement for
<8 (are BC) 2% (6+) oe are BC (condone missing
brackets around
(6+) for this mark only)
5 M1 depon M3 R t
eg 2x"17.1"=12+2x +%xﬂx2x(6+;)oe comation forx
30 5 M1 isolating terms inx in
o8 2X17.1-12 - =2x+ {07 a correct equation
589 Al 588-589

Total 6 marks
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Question Answer | Mark | Notes
@ L M1 forcorect | Condone use of 65
= substitution | instead of 115
sin3s 1nto the
s sine rule
g o B IS Ml dep
(BT | 6| 3
Al awn126
®  [05x8x126 sm MIF 05%8x 126 s (180~ 115-33) 08
(180-115-35) 0e 0r252-253
(=2528.) "12.6" must be from clear final
answer from (3) to allow
65/360 x 7w x 82 M1 Accept-2x 201 or 2% oe or
(=36.30) e =
36.3...(correct to the
66| 4 first 3 SF)

25287 +*36.30"

Mi deponM2

Al 615- 616

Tofal 7 marks
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[Question] ‘Working Answer | Mark | Notes Notes
(4C?=) 8+ 8 -2 x 8 x 8cos120° or Ml | Allow
(4C?=) 192 0e or 6.92(820..)
rounded or
AC truncated to at
Sin120°  sina0 07 least 3
significant
8cos(30°) or 8sin(60°) or 4v3 or ﬁ;'h:,e;
6.92(820..) 0e
(4C'=) 2 x 8sin(60°) oe or (4C=) 2 x M1 | Allow
8c0s(30°) e or 13.8(5640646)
“c < 5in120 oe or rounded or
truncated to at
least 3
“c significant
8% + 82— 2 x 8 x 8cos120° or figures.
Tmplies first M1
V128 + 64 or VI92 or 8V3 or
13.8(56...) oe
(arc ABC) =22 x 27 x 8 or M1 | For attempting to
% find the length of
(arc 4BC) =525 ¥ X 1601 Sre ABC
(are ABC) = 2758 op TX18 oo o Allow
167(55..) 2 2 16.7(5516082)
7 rounded or
truncated to at
least 3
significant
figures
“13.8(56..) + “16.7(55..)" M1 | dep on first and
third method
‘marks
306 5 Al | Accept30.6-

30.7 inclusive

Total 5 marks
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Question ‘Working Answer | Mark Notes
AC 917 -15° 5 Ml
(CIIT 15" (=63 -5) b
’”78 47=12.566..) ML on M2 for Yfg oe
- or 47 12,5663
12366+ 15+ 17 M1 for 12566 + 15 + 17 and
no additional values
6 Al forawnt 44.6

Total 5 marks
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Question ‘Working Answer | Mark Notes
Alternative mark scheme
(15) 5 [MI fora correct method to
cos [F]“ 28.0724) o Find one of the angles
(15)
(2] (=61.9275
s 7] ¢ )
15 % tan (28.0724)(=8) or Ml
15 tan (‘61.9275)(=8)
oY 7
D 1366 MI djz.e;M,fer
2 T2 0r12.5663... o
4n
366 + 15+ 17 M for 12366 + 15+ 17
and no additional values
5 AT forawn 446
Total 3 marks
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Question ‘Working Answer | Mark Notes
Eg tan72 110 5 [MI substitutes ]
correctly into a trig
ratio
(including the Sine
rule)
E.g (shortest side) = M1 fora complete
12 or 12.8tan(90 method to fu_:d one
@n72 side of the triangle
72) or 4.15(89...) or 4.16
or
(hypotenuse = ) 125
sin72
12
or —————or
c0s(90—72)
13.4(58...) or13.5
One of (shortest side =) M1 fora complete
12.8 method to find
222 or 12.8tan(90 —
7y OF 128tan both missing sides
72) or 4.15(89...) or 4.16 of triangle
NB Could use
: Pythagoras’s
ANE - theorem with side
One of (hypotenuse =) found — must be a
128 128 complete correct
P A
sin72 cos(90-7: method
or 13.4(58..) or13.5
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or

V12.8+"4.15

5x(*134...7+5415
+12.8)— 10 x “4.15

M1 for method to use

Al

found lengths to
find perimeter

for answer in range
110-111
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Working Answer Mark Notes
4x+6x+11+9r—18=126 0ccg 4 | MI A correct cquation or a correct
19x~7=126or calculation for x
eg (126+18-11)=19
T=7 Al
05%x(©x T —18) x (4T MI  DeponMI
(0.5 %45 x28)
630 Al _cao

Total 4 marks
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Question
number

Working

Answer

Mark|Notes.

g

5| MI

2
for 2 oeinc
360

ML

for mx5.4°

or value which
rounds to 91.6
seen

ML

For completely
comect method
of finding the
area of iangle
0OiBeg

154 xsinmae
2
or5.4xsin36°
5.4 cos 36°

18321
(or 18312

)- 13.866.

Al

Tor cither area
correctly
evaluated-may
be rounded or
truncated o 1 dp

146 ordds

Al

Toranswer
roundingto 446
@—
4.45536..)

or for answer
roundingto 445
(14—
4.44607..)
Ifall Mis
scored, award 5
‘marks foran
answer which
rounds to 4.46
o445

Total 5 marks
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Working

Notes

TX7x16xsin150°

M1

[for 1x7x16xsin150°

M1

for 7x7>or 4977 or for value
Irounding to 153.9

210

e

360

axT =~

M2

lcorrect method [\ ™ 7210
for sector of 360

circle l0.5833.

oe inc

rounded or
ltruncated to at least
3 decimal places

360
lor for 22 oe inc
210

1.714.

rounded or
ltruncated to at least
2 decimal places

AL

3437

for value rounding to 89.8 or

For area of sector

lor 28 for area of triangle

AL

[For value rounding to 118

Total 6 marks,
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Answer| Mark Notes
BI_ Could be marked on dagram
Mift  Area ofsector.
MIft Area of triangle. Follow through angles must be thesame.
4945, or 38057. Al Eitherarea comectfo 3 sf
49.48." ~“38.057. M1 dep on both previous M1's
ual 6 |Al (14253 )atind

Total 6 marks





