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1 (AX=)(17.6-84)+2(=46) 6 M1  where X'is the foot of the
perpendicular from B to AD
5%(84+17.6) x h=1794 or M1
0.5%4.6"*h+05%46 xh+84=h=1794or
13xh=1794
(h=)179.4+°13" (=13.8) or Ml
(h=)358.8+°26" (=13.8) ce
an ABY = l‘4.6' or M1 ft their i dep czn seconfl M1
13.8° =)'4.6+'13.8" =+/211.6
tan BAY = 138 =(14.546...) and one from
e inapy =+
sin 4BX = or
'\211.6"
. '13.8"
sin B4AX =———or
'W211.6"
'13.8"
cos ABX =———or
'W211.6"
cos BAX _Lor
'y211.6'
. '4.6'x51m 90
sin ABX = or
'V211.6"
cos ABY — 211.6'+'13.8"-"'4.6"
2x'y211.6'x'13.8’
. a['46 Ml
(ABX =) tan (=18.4) or
'13.8"
'13.8"
BAY =) tan™! { ] =716
( ) e ( )
108.4 Al awrt 108.4
Total 6 marks
2 » - 4 M1 2 2 g4
85— (8+2)’(=56.25) or cosx=— oe or eg COSAZM
85 - 2x8x8.5
2@ Aan < \ M1 (82,852
V"56.25" (=7.5)or x=cos™ ( 61.927..) oreg (d4=)cos™ W (61 927...)
oe (other angle = 56.144...)
8 x“7.57+20eor0.5 x 8 x 85 xsin“61.927...” M1 oreg 0.5 x 8.5 x 8 xsin"61.927..." oe
30 4 Al
Total 4 marks

3 %727 +2 (=814..) M1 allow 81.3 —81.5 for area of semi
circle
“81.47+6(=13.5..)or 12 x6(=72) or M1  (dep) allow 13.5 —13.6 for the
“Bl4”+12(=6.7..) number of boxes needed
(NB: 12 x 6 =72 alone is 0 marks)
No with correct figures 3 Al
Total 3 marks
4 CB=13s1n140 (=8.3562...) M1
%xex"s 35.."sin ACB =22 Ml
M1
. . 22
Acute version of ACB =sin™ 1'7 (=61.35..)
7x6 "8.35..."
ACB=180-“61.353...” (= 118‘647..‘) M1
AB? =62 +"8.35.."—2x6x"8.35..."x cos"118.64" (=153.98...) M1
12.4 6 | Al accept12.3-12.5
Total 6 marks
5 30=-22 3 |Ml1 Or for 2 (= 0.9)
,,,,,,,, U NN AU IUSSNRR 30
12v=2 or36r=27 or225+30 Ml
0.75 oe Al
Total 3 marks
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6 Gradient of Ly=—10+-5) (=2) 5 M1 Method to find gradient of L
6=2x8+¢ —c=-10
y=2x—100e Al Equation for L,
0=2x—10 —x=50r(50) Al Finding point 4 and point B
y=2x-3-10 — y=—16or (-3, —16)
(Area=)0.5 x5 % 16 M1 Method to find area of triangle
or (0.5 %5 10)+(0.5 % 10 x 3)
or 0.5 % 5 x V265 x sin 100.6°
or 0.5 x V320 % V265 x sin 15.9°
40 Alcao DeponM2
Total 5 marks
7 18 7-1 3 Ml for 18 !
V141 71 V741 W7-1
187 - 1) M1  Dep on Ml for a correct
&g ————— numerator and multiplying out the
7-1 . s
denominatorto 7—1 or 6
37 -3 373 Al DeponM2
Allow 3( J7 - 1)
Total 3 marks
8 0.5%x 7 x6> (=56.54..)or 12 x6(=72) 3 Ml
or 7 X6 oe
727 —456.54...7 M1  dep M1 for a complete method
155 Al 154t0155
Total 3 marks
9 - T - — - —
%xlelxsillllS(: 29.1..) 3 | M1 for the area of half of the kite
e 2 % w6x11xsinl18 M1 for a complete method
58.3 Al accept 58.2-583
Total 3 marks
10 17.52— 14% (= 110.25) 4 M1  or for use of cosine rule to find one of the angles
eg28 =175 +17.57 = 2% 17.5 x 17.5 = cosd
oreg cosB =
17.5
1755 —147(=10.5) M1  or for rearranging the cosine rule to
17.52 +17.5* - 28*
egcosd=___ = (4=106.26..)
2x17.5x17.5
oreg B=cos'( ) (=36586.)
17.5
0.5 %28 x“10.5” oe MI  orfor0.5x17.5x17.5 xsinl06.26... oe
eg 0.5 x 17.5 x 28 % sin36.86.
[clear use of Heron’s formula:
MI for S=0.5(17.5+ 17.5 + 28)(=31.5)
M2 for \/”31.5"("31.5"—17’.5)2 ("31.5"—- 28) oe]
147 Al accept awrt 147
Total 4 marks
11 egi wsd =5 oF > xax2xr—3 oe 4 | Ml fora correct equation for the diameter or
360 360 radius OR for a method to find the
OR ﬂx 5(-327.) oe circumference of the circle
55
5% 360 5%360 M1 for a method to work out the diameter or
= =10.2 = =5 :
eg . (=10.4..)or ¢ m 5.2.) radius
OR d="%"" (=104 ) or r=_"%"" (=52.)
T 2
(10407 Ml
(area =) eg ﬂ,’xk J or  x“52.7
- 352 AT _allow 3493854
Total 4 marks
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12 sinQ  sinl8 _ 6 | Ml correct sine ratio - could be rearranged or

12 16 oe or correct substitution into the cosine rule using
1.6> =422 + RO — 2x 4.2x ROxcos18 oe angle R

- SIS N ‘ ‘
sin™ i 42x W| (=54.2) or sir’ (0.811...) Ml

16
L J
2x4.2xc0s18 £ /(2 x 4.2 xcos18) — 4x1x15.08
2

180 —=54.27 (=125.8) or M1 This can be implied by the correct value(s)
RO =3.0585.. and 4.933... (125.8 or 3.0585...) used later
(P=)180-—"125.8"— 18 (=36.2) Mi1

or
RO =+J4.2% +1.6" — 2x4.2x1.6xc0s"36.2" (= 3.0585...)
or 3.0585 chosen as value from cosine rule above

or

perpendicular height = 4.2sin”36.2" (= 2.4805...)
(where “36.2” comes from correct working)

1 _ Ml
(Area =) 5 x4.2x1.6xsin("36.2")
or
1 .
(Area =) 5 % 4.2x"3.0585..."xsin18
or
1
(Area=)_ x1.6x"2.4805.."
2
1.98 Al awrt1.98
Total 6 marks
13 1 (= 2x2 ) 4 M1 A correct equation involving the
3" Txh=42 oeor (h=) 7 (512) 0e or height or a correct expression for
s height — could be in terms of y
35+ =y or h=4+ oe
(7Y . 1 M1  (indep) use of their height (any
¥y = (;} +("12")" oe  or =% Tx"Jy =357 "=42 oe found value that they have called
- - ‘height’)
Zas M1  all values must come from a
y= :J +("12") oe correct method
Correct answer scores full marks (unless from obvious 12.5 Al 25
incorrect wor‘t’(ing) oeeg ?
Total 4 marks
14 . 12+2 . 6 4 MI1 A correct trig statement for the
sin52 = oe or — =— oe radius
r sin90  sin52 AR .
use of tan must also include a
12:2 correct Pythagoras statement.
or cos(90—52)=—"""oe
B
12:2Y .
or (r’ =)(12+2)’ { - ] oe [1*=6+4687.7]
fan 52
r 12
or ——=——_oe
sin38  sinl04
6 ) M1 A correct method to find the
= sin52 (57.614) oe radius of the circle
6
or r= e oe use of tan must also use
c0s38 Pythagoras to find an expression
2 1222} - - ~ for r
or (r=),[(12:2) +| - ] [r=E 16877 | oe
tan 52
12538
or =" oe
sin104
(Area=) Tx("7.61.."} Ml  the radius must come from a
completely correct method
Correct answer scores full marks (unless from obvious 182 Al Accept 181 - 183
incorrect wm‘lﬂ'ng)
Total 4 marks
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15 1 . . 4.6h 5 MI  acorrect equation for the area to
2—= sin ABC' or =12 =
l_—2x4.6x8.3x51n,13( or =12 (h=5.217..) find angle ABC or to find the
perpendicular height of the
triangle.
Ml A correct method to find angle
ABC=sin| — 12| (=38947.. ) oeor ABC
B or
5 4.6x8.3 a correct method to find BM?
- i 1c 0
ABC = sin ™ (0.6286) (: 38.947..) or where CMB is 90
(5217 .
ABC =sin™'| —— |(=38.947..) or
. 83
BM*=83"-"5217...
AC? =4.6" +8.3° —2x4.6x8.3xcos("38.947")  [allow cos39] M1  a correct start to the cosine rule to
5 find length AC
At o)
or AC" =30.6(627... or a fully correct method for BM
BM =83 -"5.217.." (=6.455...)
or AC=["30.6(6..)" Al A correct value for 4C which can
be the square root of 30.6(6...)
or
5.5(3739...)
Correct answer scores full marks (unless from obvious incorrect 184 Al Allow answers in range 18.4 to
working) 18.45
Total S marks
16 (54 —24) + 2 (=15) [may be marked on diagram] 5 M1
"157—(24+2)%(=81) M1 fi their “15” (if = 12)
[height =]4{"15"~(24+2)* (=9) M1 ft their “15” (if > 12)
(24x"9")+2 oe M1 figures must be from correct working
Correct answer scores full marks (unless firom 108 Al allow 107.9 — 108.1
obvious incorrect working)
ALTERNATIVES BELOW Total 5 marks
16 (54 —24) + 2 (=15) [may be marked on diagram] 5 M1
L2 ML fitheir “15” (if > 12)
or x=cos” | —— |(=36.86...)
"5
24+2
or y=sin" [ — J 53.13..)
15 [ using Hero’s formula S = 0.5 = 54 (= 27) and ]
52415 — 27 = —24) = —“157) < 27 =157
or A=cos? [ A2 1060 7727 -24) < 27 -7157) < (27 =157
2x15x15
15% +24° -15°
or B=cos” S+ (=36.8....)
C2x15%24
“127tan”36.86...”7 (=9) (allow 8.9... for these) M1l ft M2 for
12 +tan”53.13...7 (= 9) their | 0.5 % 24 x <“15” < sin"36.86...” or
or <157 x sin “36 6 (=9) “157 | 0.5 % <157 % ~15” = sin(2 * “53.13...7) or
or <157 < cos “533.13...7 (=9) (f> | 0.5x"15"<"15"<sin("106.2...") or
2727242712715
(24%"9")+2 oe M1 ( X X )
Correct answer scores full marks (unless firom 108 Al allow 107.9-108.1
obvious incorrect working)
Total 5 marks
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17

%(330+ 170)x 240 (= 60 000) oe or

80x240 80x240
2 2

]+(170><240)+[ ](: 60 000) oe or

(2 x 9600) + 40 800 (= 60 000) oe

M1 for working out the area of the
trapezium

[60 000] + 10 000 (= 6) or
10 000 x 6 (= 60 000)

M1 ft their area (must come from a two
dimensional area)
their area

7

10 000

£

19650 - [6]

M1 dep on either previous M1 ft their
number of hectares

3
Allow 49650

their number of hectares

Correct answer scores full marks (unless from
obvious incorrect working)

8275

Al

Total 4 marks




