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1 BDF =170° 4 Bl may be marked on diagram
Alfternate segment theorem Bl reason, the angle between a tangent and a chord
is equal to the angle subtended in the alternate
segment
EFB=180—(70+40)=70 Bl Angle EFB with reason, opposite angles in a
opposite angles in a cyclic quadrilateral cyelic quadrilateral sum to 180°
CBF = EFB altemnate angles therefore EF is Bl conclusion, alternate angles are equal
parallel to 4BC
Total 4 marks
2 (AC? =) 177 - 15% 5 M1
(AC=)177 —15% (=64 =8) M1
Tx'8 ] M1 . ax'8
A2 (= 47=12566..) dep on M2 for - oe or 41
12.5663...
12.566..°+15+17 M1  for “12.566° + 15 + 17 and no
additional values
44.6 Al for awrt 44.6

Toral 5 marks

Alternative mark scheme for 2

L (15) . .15 5 M1 for a correct method to find one of
cos 1[\ﬁ ] (=28.0724) or sin l[ﬁ] (= 61.9275) (be angles
15 x tan (‘28.0724°)(=8) or 15 ~ tan (‘61.9275°)(= 8) M1
ax'8' (= dn=12.566..) Ml dep'01'1MQ for
ax'8
—,or 12.5663... or 4x
“12.566”+ 15+ 17 M1 for “12.566” + 15 + 17 and no
additional values
44.6 Al for awrt 44.6

Total 5 marks

3 1 2as 6 M1 for substituting into volume formula for
1600= 3 XIRITR I 08 cone correctly and equating to 1600
1600 M1  dep for correct rearrangement of volume
gr= ﬁ or formula for r
3 JTX LD
192 m A
r= (=+f61.1(154.) =7.8176...)
7
78177+ 25% (= /686.1154... = 26.193...) M1 Depon MZ con‘ect_melh‘od to find slant
height of cone (radius of sector)
2% Tx“7.817..7 (=49.1196..) M1 forusing € = 27mr oe using figures from
correct method
or or
for using A =771 using figures from
ax"7.817.."x"26.193..."(= 643.315...) correct method
"49.1196.." =2xxrx"26.193..." al Ml for using are length = 277 x ad
360 360
or or
. N Lo X for using area of sector =
'643.315.." = 7%"26.193.. " x
360 x>
360
107° Al for 107° - 108°
Total 6 marks
4 2xgx7(=43.982... or 147) 3 M1 for finding the circumference of
or 2xxx7)=2(=21.991... or 7m) either the full circle or the length
or2xxx9(=56.548... or 187) of the arc for either semicircle
or (2% 7% 9) =2 (=28.274... or 97)
e.g “21.991” + “28.274” (= 50.26...) M1  for a method to find the length of
or “7n” +“9n” (=167) the two arcs with intention to add
or “21.9917 + 282747 +2(=52.26...)
or “7a” + 977 + 2 (=52.26...)
or “21.991”7 + 282747 +2+2
or “Ir”+“O” +2+2
54.3 Al accept54.2-543
Total 3 marks
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5 82+ 152(=289) 5 Ml
8157 (=17) Ml
17 M1
X "T"] (=226.98.)) or 0.5 x 15 x 8 (= 60)
- \ 2 I\I l
ox[ ) —05x15 8
2 )
(7226.987 —607)
167 Al Accept answers which round to
167
Total S marks
6 \36(=6) or 6 or 6 x 6 4 M1  for method to find the length of
the square — may be seen in later
working
eg M1  for method to find the area of one
( [their 6 \l? ) 9 semicircle or circle or the
= % ) 2=141. or 457 or S 7) incorrect number of semicircles or
T - circles provided correct area of
§ [their 6] , o- circle formula is seen
or ’Tx[ 2 ) (=28.2..0r97) for [their 6] allow any value if
there 1s a clear implication this 1s
their side length of square.
eg 4 x“14.1” (=56.5... or 187) M1  ft dep on previous M1
or2 x “28.2” (=56.5... or 187) for a complete method to find the
total area of the semicircles
[1f the pupil multiplies again and
uses the incorrect number of
circles or semicircles this mark is
not awarded]
925 Al accept924-92.6
(not in terms of 7)
Total 4 marks
7 . N 52 3 M1  for finding the whole
eg 2x7x52(=32.6..o—1)0e - - ) )
E circumference or the arc length
67 x2x7x52(=6.08.. 01 8?1 T)oe
360 450
% x50 4 Ix57 oe M1 for a complete method
360
16.5 Al accept 16.4-16.5

(not in terms of 7)

Total 3 marks
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8 > 45 2 5 M1
ax(r+7) x—oeor (2x)zx(r—2) oe
360
(r+7 )z 445, ( 7)1 M1 for a correct equation
zx(r x——=2x7x(r-2) oe
360
E.g. 675" —3510r+67 5(=0) Al (dep on M2) writing a correct quadratic
P e : ) expression in form
157 —78r+15(=0) oe or a + by +e(=0)
51 —26r+5(=0)oe
Allow 5% — 265 = —5 allow ax? + by =c
or
[4G=2)] =(r+7)0r (r—2)" = F’Lﬁ}
(5r=1)(r=5)(=0)oe M1 (dep on M1) for a complete method to
or : solve their 3-term quadratic equation
) ——26%4/(-26 P 4x5%5 Allow one sign error and some
=) %5 simplification — allow as far as
or 26++/676-100
(v 2 N2 10
5 [:‘72—6] —[2—0 +5=00¢e
U 10) (1o
or
4r-8=r+7 oe
Al dep on M2
(5 and % scores MIMIAIMIAO)
- Total S marks
9 30 or sin60— 24 M1 for correct | M2 for use of tan and Pythagoras to
cosu= (4C) surol = (40) trig ratio obtain AC
sin'60"  sin90 mvolving 4C (4B =) 24tan30 (=13.856...)
u (4C) and
A 2 24
(4C 5 2T c 16\}?: 27712, ) or M1 for a correct | V' 13-836..7+24 (=27.712..)
0530 trig ratio for 4C
. Ty If not M2, then M1 for use of tan and
(AC=) Sin60" (16p=27712..) Pythagoras to obtain 4C*
. (4B =) 24tan30(=13.856...)
e £ ar 24xsn90 and
in'60" ,
s "13.856..2+ 247 (= 768)
T
_x2xmwx3(=37=9424..) Ml .
2 for using 7x2x3or 273
27.712..0 +°9.424..° —2X3 M1 for a complete method to find the length AFEDC
31 Al accept answers in range from 31 to 31.15
Total S marks
10 eg e xzxd =5 or 2 KT IxF =5 o 4 | M1 for a correct equation for the diameter or
360 360 radius OR for a method to find the
OR 360 X5(=32.7.) oe circumference of the circle
5x360 5x360 M1 for a method to work out the diameter or
= - = -5 ;
g S5n (=104..)or ¢ m 5.2..) radius
OR d="%"" (z104.) or r=_"""" (=52.)
T 2x
(104" - Ml
(area =) eg zxk J or = x*52.77
] 83.2 Al allow 84.9-38>4
Total 4 marks
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working)

11 (LAOC =)132x2(=264) 3 M1 for method to find angle at the
centre. Do not award this mark if
contradicted on the diagram eg if
obtuse 40C is labelled as 264

"264" <. 187 M1 for a method to find the length of
g 360 x2xmx8.5 (=391 or 15 T) arc AC or perimeter of the sector
' ) — allow use of their 4OC as long
360 -"264" 187 a £
or 2x 785 2% 7Ax8.5 (=391 01 ——7 ) as clearly labelled
360 15
Mo
or 264 x2xTx85+2x%8.5
360
—_1264"
or 2x7x85- 200 2O k854285
360
Correct answer scores _full marks (unless from obvious 56.2 Al accept 56.1 —56.2
incorrect working}
Total 3 marks
5 / 2 for
12 cos50 = or sind0= > or ) Ml Mz for _ _
(4B) (4B =)4/18" +(18tan50)" oe
(4B) 18 (=28.0030...) or 28
sin90  sin40
M1
(4B =) 18 (=28.0030...) oe or 28 or
c0s50
.18 .
(4B =)——(=28.0030...) 0e or 28
sin 40
1
%x 7x"28.0030..."(=43.9...) oe or 44 M1 for use of zdor - 7d oe
7x"28.0030..."(=87.9...) oe or 88 Allow any value of 4B > 18 if M2 not
scored
“28...7+%439...7(=71.9900...) or M1ft from previous M1
287+ 447 1
Allow rheir d + their > wd
Correct answer scores full marks (unless from 72 Al awrt 72
obvious incorrect working)
Total § marks
13 L o 4  8sin54 M1  for a complete method to find the radius
(radius of large circle =) cos 54 or <in36 or sin72 of the large circle or the perpendicular
- height of one triangle within the pentagon
I
or 117 (=6.805..)
2-2cos72
or (height of | triangle within pentagon =) 4tan54 (=5.505...) oe
(area of large circle =) /T><("6‘805‘.."]2 (= 145.489..) oe M1 for a complete method to find the area of
- - ' the large circle or the area of a sector of
or (area of sector =) (LO xx("6.803..") (=29.097...) e the large circle
(area of pentagon =) 5 x ¥ x 8 x “5,505...” (= 80tan54 = 110.11...) M1 for a complete method to find the area of
or 10 x 15 x 4 x “5.505...” (= 80tan54 = 110.11...) the pentagon OR the area of one triangle
or 5 x ¥ x “6,805..” x “6.805...” x sin72 (= 110.11...) oe eg OED or equivalent
OR
(area of one triangle =) %> x 8 x “5.505...” (=22.022...)
or ¥ x “6.805...” x “6.805...” x sin72 (= 22.022...)
or ¥ x “6.805...” x 8 x sind4 (=22.022...) oe
"145.489.."—"110.11.."+ 7+* ="110.11.."— 7+* oe M1 for a correct equation for the radius of the
or $%("29.097.."—"22.022.. " + 7} =5x"22.022.." 77 oe smaller circle
277 =2x"110.11.."-"145.489.." (= 74.731...) oe M1 for a correct rearranged equation with the
area of the circle the subject or better
Correct answer scores full marks (unless from obvious incorrect 345 Al accept3.43-345

Total 6 marks




