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1 8.5 — (8 +2)* (=56.25) or cosv—i oe M1 or eg cosA:w
85 - 2%x8x8.5
= 4 ML 2.185%-85%)
V"56.25" (=7.5) or x=cos" [7]( 61.927..) oreg (4 :)COS'I[M (61.927..)
8.5 2x8x85 )
oe (other angle = 56.144..)
8§ x“7.5”+20e0r0.5x8x85xsin“61.927." M1 oreg 0.5 x 8.5 x 8 xsin"61.927..” oe
30 4 Al
Total 4 marks
2 30 +4x +10+x +20 (=5x +60) or 180—30 (=150) 4 M1 Allow 5x +60=n M2 for
where n # 180 or for Sx+30=150
subtracting 30 from 180 | oe
eg 30 +4x+10+x+20=180or 5x + 60=180 oe M1 for setting up the
equation or for
or 180 -30—-10—-20 (=120) subtracting all
numerical values of
angles from 180

Sx=°120"or ‘120" +5 M1  for correctly simplifying to ax = b or for
dividing ‘120° by 5
24 Al for24
Total 4 marks
3 6 | Ml oe

[chord 4B =]V5" +5° —2x5x%5x¢c0s50 or2 x 5 x sin25
(= 10sin25 or 4.226...)

4 +47 —"4.226... = M1 oe may use other methods but must
T T e 3 (=063.77. K
[£4PB =]cos™( 2wdxd )( ) be a complete method for ZAPB
s g A " . 4 r for s1
or [LOPA :]Siu,l(o.bx -2_26... )= 31.88..) or /OPA (see below for sine rule)

[Area sector 40B =] % x5 (:13—6:)/7' or10.9...) M1 oe independent
ol =l

"63.77..." Ml o0eNB:2x“31.88...”=%63.77...”

[Area sector APB =] x7x4 (=8.90.)

Y

(50 o 1 oo . ] [’“63.77‘.." , 1, M1 o0e(10.9...-9.57..)+
x5 —=x5 xsmd30 |+| ————x7x4 —=x4" xsmn"63.77..." _
[360 2 )1 360 2 } (890...-7.17...)
Working not required, so correct answer scores full marks (unless from 3.06 Al allow3-3.1
obvious incorrect working)
Alternative version (using line of symmetry OP in quadrilateral O4FPB) Total 6 marks
[£OPA] = sin™ [ 5sin 23 ](: 31.88.) 6 | Ml 0#_ (see above for cosine rule &
4 trig)
[Area sector 4PB =] %X x4 (= 8.90..) M1 oe
[Area OAPB=]2 » % x5 = 4 = sin(180 — “31.88..” — 25) (=16.75...) Ml oe
[Area sector 40B ] —>< x5 (= 1_65 7=109..) M1 oe independent
[Area R=]“10.9..” +° 8.90‘..’ -“16.75..” Ml oe
Working not required, so correct answer scores full marks (unless from 3.06 Al allow3-3.1

obvious incorrect working)

Total 6 marks
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eg 0.5 % x X x % sin60 oe where x = PQ

B

=" = 043357
4

eg 0.5 x 2n x 2n 511160(: \Enz = 1.732.”711) oe where 2n = PQ

4 65 16 45 16 4 ML  for a correct trig ratio for 4B or 4D
€8 SIMOI=—rp O COS =~y accept 180 — 90 — 65 for 25
AB 16 - lo6
or — =——— or tan65=—
sin90  sin 65 AD
or ta1125:£ or J—D: ,16
16 sin25  sin63
eg (4B=) .16 _(=17.654..) ML  for finding AB and 4D
sin 65
16 Allow use of Pythagoras
or (4B :)—(= 17.654...)
cos25 _ -

AD =)4"17.654...""~16" (=7.460...
or (4B )16511190( 17.654...) ( ) ( )
and or

16
(4D =)——(=7.460...) . — ,
tan 65 (4B=)"7.460..""+16° (= 17.654...)
or (AD)=16xtan25 (= 7.460...)
or (4D )&( 7.460...)
51165
(“17.654...7 % 2) +(“7.460...” x 2) 0e M1 for a complete method to find the
perimeter
50.2 Al  accept 49.6 - 50.6
Total 4 marks
5 82+ 157 (=289) 5 M1
J87+15% (=17) Ml
17 M1
;rx["T"] (=226.98..) or 0.5 x 15 » & (= 60)
. \2 M1
7% ﬂ] ~05%15%8
L2
(“226.98” —60")
167 Al Accept answers which round to
167
Total 5 marks
6 4 M1 For expression for area of triangle

5
[using 4B = x and PO = % x gives

2
% ¥ =0.192..x*] (correct

eg 6 x 0.5 x 3n % 3n x sin60 [ =

2(£x1.5xx1.5.\'><si11120)+1 Sxx AE where
eg 2

AE :\/(1.5.@E +(1.5x)" —2x1.5xx1.5xxcos120

[:27\5:

5 X' =5.845..x7 } oruse of 6 x 0.5 x b x I, finding » by Pythagoras

eg 6% 0.5 x 1.5x x 1.5x x sin60 — 0.5 X x X x X sin60 = 72\@0601'

2713 B

8

}\’ =723 or (5.845... —0.433.. )x* = 124.7... or

eg 6% 0.5 % 3n % 3n x sin60 — 0.5 % 2n % 2n * sin60 = 72\/306

[77\/_ J—],, 227245 or (23.382..

— L1732, =124.7...

438

oruse 0.5 x b x fr where /1 = /x* —(0.5x)* (=~ \‘) oe expression in 1 variable eg PQO)
_ 2703 M1 for expression for area of hexagon

eg 6x0.5x1.5¢x 1.5v x sin60 | = “ﬁxl =5.845.x7 |oe ) 2.
; 8 [using 4B =x and PO = —x gives

hj

2 f2
W3, )
2

X" =2.598.x7]

(correct expression in 1 variable
eg AB)

M1 for a correct equation for shaded
area
(correct equation in 1 variable, eg
PQ or x etc)

Al




Triangles (H) - Geometry and Measures

PhysicsAndMaths Tutor.com

302 oF Sin'60' — 24 5 | M1 forcorrect | M2 for use of tan and Pythagoras to
cosau= st = (40) trig ratio obtain AC
_sin'60’'_sin9%0 involving AC (4B =) 24tan30(=13.856...)
24 (40) and
x| i y V'13.856.74+24* (=27.712...
(4C =) (= 16F=27.712..) o ﬁi}% f;’;g comeet ( )
cos 30 ’
. 4; 16K If not M2, then M1 for use of tan and
“c 7)W (=165=27712..) Pythagoras to obtain 4C?
L 24xsin90 (4B =) 24tan30(=13.856...)
oA and
in'60" N
s 13.856...7+ 247 (= 768)
I
_x2xax3(=37=9.424..) ML i X
2 for using 77 x2x3or 27x3
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
1 : alternative 5 | MI correct substitution into the
x45x36xsin'C" (= 405 - . )
B " ( ) 2x405 (=22.5) or 25405 (=18) sine area formula, with their
3 - choice of symbol to represent C.
36 45 )
or work out the perpendicular
height with BC or CD as the
base
S (VA0 PP, ~ ~ —— -ect rearr
e =] (C=30) oc iz -2 (=175 -3897) M1 conectreaangenneat
5%36 | alce s je .
\ ’ or V362 182 (: fo70 - 31_17) or use Pythngqras w1thlthe1r
found perpendicular height.
(: 3321- 3240 xcos'30" or ((v45._31_17)z L1182 (: 515077 ) (must be less than 90")
Noor i or use Pythagoras to find an
(: 515.077...=22 693...) expression for BD.
cos' ABD' = ( 122.695. 2 +19* - 28° W M1 for a complete method to
| T 2XI2BIS ORI | find angle ABD
leading to “4BD’ =
or ’ )
(287 +192 -122.695..7 )
(BAD =) cos \ —_—
\ 2% 28x19
(=537..) an(l'sq 7
sin'4BD'= """ 08
'22.695...
leading to “4BD’ =
839 Al accept 83.85-83.9
Total S marks
1 (h= 42x2 5 ) 4 MI1 A correct equation involving the
Ex Txh=42 oeor (h=) (=12) oe or height or a correct expression for
s, height — could be in terms of y
35+h =y orh= oe .
2 ML  (indep) use of their height (any
2 (7 n1qm2 1 T A - ;
yo= (;} +("I12")" oe or P Tx"yf1? =357 "=42 oe found value that they have called
= - ‘height’)
2 Ml  all values must come from a
5 J +("12") oe correct method
Correct answer scores full marks (unless from obvious 12.5 Al 25
oeeg —
= 2

incorrect workingj

Total 4 marks
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10 1 . L 46h 5 M1  acorrect equation for the area to
o A T ar —_1n _

]_-2><4.6><8.3xs1n,13( or =12 (h=5217... find angle ABC or to find the
perpendicular height of the
triangle.

M1 A correct method to find angle

ABC =sin™ 12 (=38.947...) oe or 4BC
or

3" 4.6x8.3 a correct method to find BM?
. i 1Q 0
ABC =sin"(0.6286) (=38.947...) or where CMEB is 90
L("5217..
ABC =sin™ [ 7](: 38.947..) or
. 83
BM*=83"-"5217.."
AC? =4.6" +8.37 —2x4.6x8.3xcos("38.947")  [allow cos39°] M1  acorrect start to the cosine rule to
5 find length AC
A bl

or AC" =30.6(627... or a fully correct method for BM

BM =+/83%-"5217.." (=6.455...)

or 4C=,["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 5 marks
11 x4 8 XE (= 14.4(76..)) 0e 5 M1 for finding the area of the sector
360
1 y M1 for finding the area of the triangle
;x4.8'><sm 72 (= 10.9(56...) or 11) oe or =
I ) (Allow use of cosine rule/sine
3% 5.6(4...)x3.8(8...)oe rule/SOHCAHTOA/Pythagoras to find
= AC (5.6(427.8...)) and OM (3.8(8328...))
where M is the midpoint of 4C)
“14.4(76...)" = <10.9(56...)” (=3.520...) M1 for finding the shaded area with all
figures from correct working
“3.5(20...)" x 14 x 3 x 60 Ml
“3.5(20...)” x 2520
Award marks within the range from correct 8870 Al accept 8820 — 8950 from correct
working working
Total § marks
12 eg 5 M1  for a method for finding 4C or c4
7 N -3 4 or
or or
or sight o or
7Y) (-3 —4 £ 3)M 3
- - or
-2) s -3
eg M1  (dep on previous M1) for a method to find
(ﬁ :) frg iz (: J25 = 5) the magnitude of 4C or €4
eg M1  (indep) for a method to find the magnitude
(EB :) 172 +(i2)2 (: J53 = 7.28(010)) or of either 4B or BC
(BC=)y(13)" +5" (=34 =5.83(095))
N J72 (42 e \/ IR M1  (dep on previous M1) for a complete
(* ) (*") Joor method to find Pru’s distance travelled
"33 4347(=13.1(110)) or
“7.28” +5.83” (= 13.1(110))
Correct answer scores full marks (unless from 8.1 Al accept 8.1 —8.2, to award full marks .4C
obvious incorrect working) must be correct
Total S marks
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13 |eg 6 | M1 for equating area of
1 . N triangle with the given
E(Z,rfl)(Z,\'+l)sln30:,\ +x—3.75 oe area
35 Al for the value of x
(BC? :)”6"24—”8"2—(2><”6"‘&"8")(00530)(:16.8(615...)} oe Ml fi dep on M1 for a correct
. method to find BC* or BC
or (BC =) 4"16.8.." (=4.10(628...)) (4B=06and AC=28)
Sn(4BC)  sin30 _ sin(BCA) w30 M1 ft dep on previous M1 for
"8 68" "e" 68" a correct method to find
J . J angle 4BC or angle BC4
ngn :"8"2+( ’_"16.8") —(2x"8" /_"16.8"><cos(BCA))oe or
"8 ="6" 4+ ('16.8") —(2x"6"x['16.8" x cos (4BC)) oe
. ., sin30x"8" \ ) - ) M1  ftdep on previous M1 for
(sin 4BC :)W(: 0.974...)oe or ABC=76.9... or a correct rearrangement
Sin30x"6" for sin ABC or sin BCA or
(sinBCA :)W(:OJSO...)% or BCA=469... or cos BCA or cos ABC
( )”8”2+(m)7 g ( )
cos BCA = =0.682...)oe or BCA=469... or
2% ngux( fu16_8u)
) ( 2
( )6+(m) 7.,8,.1( |
cos ABC = . =-0.226...)oe or 4BC=103.0...
2 xuénx( /ulG_gu)
Correct answer scores full marks (unless from obvious incorrect working) 103 Al accept awrt 103

Total 6 marks




