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L@ [ (FH=) 122 1125 (=16.97... or 4288 or 1242) 3| M1
. 10 ML for a correct trig statement
tan CFH =———— 0¢ . £
o "16.97..." mvolving CFH

or e.g. (CF=) 4"16.97"+10% (= 19.69... or 4388 or 24/97)

smCFH  sm90
andeg —=
10 "19.69"

)
<
'

Al accept 30.4 -30.7

® | @62 10+ 157 -12° (=19) 3 | Ml

(BE=) MO 697" oo M1 ft their FH
255 Al accept25.4-25.6
Total 6 marks
2 (A=) m = \/@ ) or 4 M1 for working out AH or FH or GE
(FH=GE=)N5+9> (= 106 )
Eg M1 for a correct method for finding angle 4HF or finding angle
sin AHF = 0 or tan AHF = 6 or FAH
NYEL 106" "
cos AHF = : ,7106‘ or -
) cos AHF = ’—‘Erj#mﬂ_ﬁroe or
sin FAH = 106 or cos FAH = 0 or L 2V XVI06" )
sin 90
J10G" 5111AHF=‘ '><6oe
tan FAH = c V142
5
Eg M1 for a complete method
6 Vor 6
R i or tan | - 106 Allow
or cos™ 106! or L[ N1A27 41067 - 67 )
\ : cos | —————~——|oeor
V142 O 2x'142% 106"
NN 6 ;
90 —sin™" or 90—005‘1[ p-t[ Sm90
[, ’7142'/ i) sin”| - T-Q'XG,OQ
or 90—(&11'1[ 106 }
\ 6 /
30.2 Al for 30.2 -30.3
Total 4 marks
2 frz 12 . 2 [ i AM. 4 M
3 [AM =3 +15 (=250 =15.8..) 4 | M2 fora complete method to find two of AM, AD, DM

where M is the midpoint of E.
where M is midpoint of EF, oe other ( P )

correct method to find 4 Other longer ways to find AM, 4D, DM may be used but

must be a complete method eg

[4D=NI2"+15°(=4369 =19.2..) Z/DEM :cos"(%)(: 65.37..)and DM =12sin65.37...

[DM =]W12" =5 (= J119 = 10.9..) ZDEM =cos™ (é)(: 65.37..)and DM = 5tan65.37...

Use 10+ 2 as 5 throughout

(M1 For a complete method to find one of 4M, 4D, DM
(where M is the midpoint of EF))

w19 ( "109.." M1  acorrect method to find the required angle —other longer

eg tan DAM = — 250" [ = 58" oe methods may be used but they must get to the stage of an
- 16'9"' equation for the required angle

. "y119" [ "10.9.." . "10.9.."

or sin DAM = - oo [ “Too ,,)06 eg s DAM = ——ee—
BRI e L0090

or cos DAM = :I' v 322 :: [ - ::i;f:: j oe 3{511\111]29 .7 and “15.8...” must come from correct

V369" L IV g

Working not required, so correct answer 34.6 Al any answer which rounds to 34.6
scores full marks (unmless from obvious
incorrect working)

Total 4 marks
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(CT? )3 +67(=45) or (D2 =) 6° + 6° (= 72)
or (MV* =)3* +3*(=18)

CT*

or DE or MV? where M is the

midpoint of DC

or a correct expression for [length]?
for any length in the cube using

Pythagoras

4 (180-140) MB 140\ MB 4 M1 fora correct expression with A/B
sin —J = oe or COS[ - ] I included. or an expression for MB?
N If using sine or cosine rule on the
or 8 __4C and (MBY) =8 — "15.035" T isosceles lriangl«; ABC, use _of
sin20  sinl140 2 Pythagoras required to obtain an
expression for MB®
or AC=+/8 +8” —2x8x8xcosl40 (=15.035...)
and (MB*)=8* 7[& ]
(MB =) 8sin(*20”) (=2.736) or (MB =) 8cos(“70”) (= 2.736) Ml
(an TMB — 10 M1 dep Ist M1
"2.736"
74.7 Al 74.65t0 7475
Total 4 marks
5 (b) eo 242 + (37-"4.5"2 (= 40.4) 3 ML  Correct method to find diagonal
- from 4 to point on HE below F or
(AF =) \[24° +20° + (37 -"4.5")" (=45.08..) AF
_ 20 . 20(sin90) M1  Correct trig statement for finding
fan x = 104" or smx = "15.08" or the required angle
"40.4"7+"45.08" 20"
cosx =
2x"40.4"x"45.08"
263 Al 263-264
6 eg (BV? =)3 +6*(=45) or 4 | MLl acomect expression for eg BV or M3 for

(VT =)N6* +3°+3°

(M2 for
( I’TZ —

ea (BV =3 +6* (=45 or 335 or 6.70..) Ml
or (CT =W3 +6° (:J4_Sor 335 or 6.70..)
or (DH =6 +6° (:Jﬁ or 642 or 8 48|

or (MV =3 +3° (=18 ar 32 or 424

for a complete method for
eg BV or CT or DH or MV or any
length in the cube using Pythagoras

6’ +3°+3%(=54))

M1

T2 45" 3 or
or V'18"+6" or 3v6 or 7.34..

for a correct expression for VT
(condone missing brackets around

3\/§ or 3\/5
J72

or ——
—)

\/g Al

if ¥54 seen and answer then given as 3+/6 isw and award

full marks

Total 4 marks
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Ml

(58]

7 (AC) V8 418 (=V388 =27 =19.697...) or
(CE =) 87 1187 +12° (:Jssz =24033 :23.065...) oe

e tan £CA ,[ 12 1 or ML for a correct trig statement with £CA
- as the only unknown.
NB allow use “x” or other variable in place
sin ECA = [ ]m of ECA.
)

BN

[
cos ECA = |

J ! or
sin ECA = or

C()SE("A:((‘\,5'88_‘)2 +(" 3T 12 \| oe

314 Al allow 31.3-31.5

Total 3 marks

8 > 5 | M1 fora correct method to find
eg (AM =} + (42’ ( A 7) oe AM as a numerical value or

or (AM =) \/‘CU“?_)'ZT("_')'L X = x# oe in algebraic form, must
J have brackets or recover

or (AM =]W20* +5* (= \/ﬁ =517 /1 o

Height of tr 1angle e ,‘(2\,) _ 2 ( x —x \/3_) oe M1 f01: a correct 1_1161110(1 to find

Vé' height of equilateral

= _ triangle HJK as a

or [x iU‘AS ’ X =x oe

l 4 J numerical value or in
algebraic form

or v/10* -5? (:\/? 25\5 oe

ﬁ | M1 for correct values for the
+ correct angle (no algebra)
eg tan MA4J = L or tan MAJ = 2 or tan MA4J M or for

V17

517

[\JSI
~]

tan MAJ is given
numerically in the range
0.9-091

3+2 17( M] M1

Jesl | AL 5Ly

17 Y

Total S marks

Py y = -
(AD=)—="_ (=6.77..) or 4 M1  acorrect method to find AD or AE

tan18
2.2
Ed=
( )sinl
(DB=)4J("6.77..") +6* (=9.04...) or
(EB:)W(:QSL--) or
(EB=)V6 +"6.77..7+2.2*(=9.31..)

11..)

M1  a correct method to find DB or EB

tan DBE — 22 or M1  complete 111§t110(1 to find one of

"9 04.." tanDBE or sinDBE or cosDBE—
) ) 2.2in90 NB: if using cosine, the student

sin DBE = T DBE = R will need to have found DB and
"g 04" T EB previously

cos DBE = 93l or use of cosine rule

Correct answer scores full marks (unless from 13.7 Al Allow answers in range 13.59 —

obvious incorrect working) 13.8

Total 4 marks
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M1

10 [DN =]8sin30or 8cos60 (= 4) oe [where NV is the midpoint of EC]
or
[x =]8cos300r8sin 60(=4+/3 = 6.928...)
or
2x =87 +87 —2x8x8xc0s120(=~/192 =83 =13.85....)
[DN =]8sin300r 8cos60 (= 4) oe eg 18 —(44/3)* (= 4) ML [(JA£=) 4+ 443 implies M2]
And 1 of
[x =]8cos300r8sin 60 (= 4+/3 = 6.928...) oe or
V8 =" (=443 =6.928...) or
2x=+/82 +82 —2x8x8xcos120(=8+/3 =13.85...)
[AM =]J12% +(" 4\/5‘.)2 = \/19_2: 8\/;: 13.856...) oe M1 Clear intention to be AM (not EC)
[where A/ 1s the midpoint of GH]
N - Ml
tan MA4J = 4+—4\/; oe eg tan MAJS :( 10'9j8"'J
"83" 13.856...
if student uses sin or cos, then 47 = 17.647... to award marks this
must come from a correct method or be correct
Correct answer scores full marks (unless from obvious incorrect 383 Al Accept 38.1-384
working) If no marks scored then award
SCB2 for tan MAJ = ——22_
VX +127
or SCBI for AM =+/x" +127
Total 5 marks
1m o (UR =)42tan30 (= 1443 =24.2(487..)) or 3| Ml
42 x50 30
UR=)————— (= 144/3=242(487...
( )5111(90—30)( 3 ( )
"24.248.." M1
tan(UMR) = ( _ J or
42+2
tan (UMR) = ( 1242480 J or
21
PN
tan (UMR) = 143 or
21
42 2 2
(UM =) (7‘ ] +("14437) (=7421=32.0(780...))
"144/3" 21
and sin(UMR) = 3 ]or cos(UMR) :[7}
rl7_JHu n-/\/?n/
Correct answer scores full marks (unless from obvious 49.1 Al awrt 49.1
incorrect working)
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12 92=112+16>—2 = 11 % 16 * cosBCA oe or 5 | M1 For a start to the correct method to find
117 =92 +16° —2x9x16xcos BAC or angle BCA or angle BAC or angle ABC or
162 =92 + 112 —=2x9x11xcos ABC or a fully correct method to find the area of
(area of AABC =WI8x2x7x9(=47.6235..) oe the triangle

112 +162 =92 _ ) M1  For a correct rearrangement for cosBCA
(cos BCA =) Taxlixis (BCA =32.763...) o1 or cosBAC or cosABC or a correct

) s s equation to find BD
(cos BAC =) 9 +l6 11 (BAC =41.409..) or (accept angles to the nearest whole
2x9x%16 number rounded or truncated as long as
) ) N not from incorrect working)
9" +11"-16"
(cos ABC =) ———— | (4BC =105.826...) or
2x9x11
%xlﬁxBD ="47.6235.."
(BD=)11sin"32.763...7(=5.95...) oe eg M1 For a correct calculation that will lead to
11sin(180—*41.4...”—105.8...7) (=5.95..) or the value of BD
9sin"41.4....” (=5.95...) oe or “47.6235...” may also come from
"47.6235.."%2 S oo 0.5 %911 x sin”105.8..." or
g OO ee o IE -10.05° or 57 675 0.5 %916 * sin"41.4..." o
: 0.5 %16 = 11 = sin"32.7...”
. . [ 9sin"105.826..."
llsm[sm ! [7D (=595...)0e [Students may find an angle by sine rule
16 after already finding an angle and use
this]

10 M1 For a correct expression for the required

tan FDB = "s505 "¢ angle (in form tanx =... or cosx =... or
siny=... ) oe
Correct answer scores full marks (unless from obvious incorrect 59.2 Al awrt 59.2
working)
SEE OVER FOR AL TERNATIVE SCHEME Total 5 marks
Angle DBC =57.237...Angle ABD=48591.. 4D=6.75m CD=925m
12 BD*=11"—(16—y)® and BD>=9—12 oe 5| M1 For 2 different expressions in the same single
] variable for BD or BD?
1P —(l6—y)> =92 32 (y=6.75 orx = 9.25) M1  Equating the 2 expressions
BD :\/9: —(16-"9.25")" or I —r9257 (=5.95) Ml A con‘?cr calculc?liou to find BD
(9.25” or “6.75” must come from a correct
method)

10 M1  For a correct expression for the required angle
tan FDB = "5.95 " oe (in form tanx =... or cosx =... of sinx =... ) oe
Correct answer scores full marks (unless firom obvious 59.2 Al awrt59.2
incorrect working)

Total 5 marks




