LEVEL 1

Unit Penalty applies in parts (a) and (d) and Financial Penalty applies in parts (b) and e).

(a

(®

(©

(d

(e

®

BD’ = 190° + 120° —2(190%(120)cos75° (MI)AL

Note: Award (M]) for substituted cosine formula, (A1) for
correct substitution

=197m (A1NG2)
Note: Ifradians are used award a maxdamum af (MINATI(AGQ).

cost=196.717_.. x 17 (M1)

=3344 USD (A1NFNG2)

Note: Accept 3349 fram 197
sin( ABD)}  sin(115°)

1WAl
70 196.7 (M1YAL
Note: Award (M1) for substituted sine formula, (A1) for correct
substitution
=18.81°.. (A1)(f)
=18.8° (AG)

Notes: Both the wrroimded cnd rounded cniswers must be seen
for the final (41) to be awarded Follow through from their ().
If 197 is used the wwrounded cnswer is 18 78°..

angle BDA = 46.2° (A1)

Ares o ?ﬂx(l%_?l?;}xsm(i‘rﬁ.z} (MI)AD)
Note: Award (M1) for substituted area formula, (A1) for correct
substitution

Area of ABD= 4970 m” (ADNRNG2)

Notes: If 197 used answer is 4980

Notes: Follow through from (a) only. Award (G2) if there is no
warking shown and 46 2° not seen. If 46.2° seen withowt
subseguent working, award (A 1)(G2).

4969 38 = 120 (M1)
=596 327 USD (AD(ENG2)
Nates: Follow through from their (d).
r - \ilj
300 000 1+ | =600 000 or equivalent (AD(MI(AD)
L J

Notes: Award (A1) for 600 000 seen or implied by alternative
Sormula, (MI) for substituted CT formula, (41) for correct
substititions.

r=473 (ATYENGI)

Naotes: Award G3 for 4.73 with no working
Award G2 for 4.7 with no worfing.
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2)
Unit penalty applies in parts (b) {c) and (d).
() Angle ABC=50° (A1)

0 -2 MIYAL®)

sm50°  sin 55

M| LA

Notes: Award (M) for substitution into the correct formula,
(1)) for correct substitution. Follow through from their angle
ABC.

AC=234m (AD(RNG2)

(c) Areaof A ABC= % x 23379 % 25 % sin 75° (MIYALXE)

Notes: Award (MI) for substitution into the correct formula,
(A 1)) for correct substitution.
Follow through from their AC.

OR
Area of triangle ABC = 22479 X15.191.. (A1)(F)(M1)
2

Note: (41)(f}) for comect values of AB (29.479...) and CN
(19.151_).
Follow through from their (a) and /or (b).
Award (M) for substitution of their values af AB and CN into
the correct formuda.

Areaof A ABC =282 m° (A1XRNG2)
Note: Accept 283 mr- if 23.4 is used

I " cno
@ NM= w (MD(MI1)

Note: Award (MI) for 25 = sin 50° or equivalent for the length
of CN, (M) for dividing their CN by 2.

NM=938m (AfNG2)
Note: Follow through from their emgle ABC.
Notes: Premature rowmding of CN leads to the answers 9.60 or
24
Award at most (MI)(MI){40) ifworking seen. Do not penalize
with (4P).
CN may be found in (c).
Note: The working for this part of the question may be in part
(b).



(e)

Angle NCB = 40° seen (ALNE)
Nate: Follow through from their (a).

From triangle MCF:
MP?=(9.5756..)7 + 12.57 =2 x 9.5756... x 12.5 x cos (40°) (M1} A1)f)
MP=8.034..m (ADRNG3)

Nates: Awerd (M) for substitution into the correct formula,
(A1) for their correct substitition. Follow through from their
{dl.

Award (G3) for correct value of MP seen without working.

OR

From right triangle MCP

CP=12.5mseen (A1)

MP?=(12.5 —(9.575...)? (MIXALR)

MP=8034._m (AING3)F)
Nates: Awerd (M) for substitution into the correct formula,
(A1) for their correct substitition. Follow through from their
{dl.
Aweard (G3) for correct value of MP seen without working.

OR

From right triangle MCP

Angle MCP = 40° seen (ALNE)

EEF’ = sin (40°) or equivalent (MIYATYE)

5

MP=8034._ m (ADNGINE)
Nates: Awerd (M) for substitution into the correct formula,
(A1) for their correct substitition. Follow through from their
fa).
Award (G3) for correct value of MP seen without working.

The goat cannot reach point P as MP > 7Tm. (AL}

Nate: Award (A1)(#) only if their value of MP is compared to
7 m, and conclusion is stated,
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3)

(a) (1O A0 4) Adeceprx=0yv=4 (A1)

(ii) B(8, 0) Accepx=8 y=0 (A1)
Note: Award (A0) if coordinates are reversed in (i) and (A1)(#1)
in {ii).

(b) AB=./8%+4? =.fs0 (M1)
AB=8944 (A1)
=394 (AG)

(© @ y=-05x+4 (M1)

Gradient AB =—0.5 (A1)
Note: Award (42) if —0.5 seen.
OR
Gradient A= =% oM1)
(8-0)
1
= —_ Al
5 (A1)

Note: Award (MI) for correct substitution in the gradient
Jormuda Follow through from their ariswers to part (a).

Gradient CN =2 (AD(FNG2)
Naote: Special case: Follow through for gradiemt CN from their
gradient AB.

(i) CN:y=2x+c¢

T=24)+c¢ (M1)
Note: Award (MI) for correct substitution in eguation of a line

p=2x—1 (A1)(ENG2)

Note: Accept alternative forms for the equation of a line
including y— 7 = 2{x—4). Follow tlrough fiom their gradient in

i1,
Note: Ifc =—I seen bt final answer is not given, award
(41)(d).
(d) x+202x-0)=28 oreguivalent (M1)
N2 3)(xr=2y=3) (A1NAD(RNG3)

Note: Award (M]) for attempt to solve simultaneos equations
or a sketch of the two lines with an indication of the point of
intersection



(e

®

54+8.06°—8.544°

Cosine rule: cos(ACB)= (M1)(A1)

2x5x806
Nate: Award (M) for wse of cosine ride with mianbears from the

problem substituted, (A1) for correct substitution.

ACB =82.9° (A1XNG2)

Nate: Ifalternative right-anglaed trigonometry meathod used
award (M1) for use gf trig ratio in both triangles, (41) for
correct substitution of their values in each ratio, (41) for
answer.

Note: Accept 82.8° with use of 8.94.

5 % 8.06 sin(82.9)

Area ACB= 5 (M1}ALNE)
Note: Award (MI) for substituted area formula, (41) for correct
substitition. Follow through from their angle in part (e).

OR

I 894 x.J(4-2) +(7-3)*

Area ACB= AB;CI‘ - ol ; -3 (M1)(M1)(ft)
Naote: Award (M) substituted area formuda with their values,
(MI) for substituted distemice formula. Follow through from
coordinates of N

Area ACB=20.0 (ADENG2)

Note: Accept 20
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4)

Unit penalty (UP) applies in parts (a), (c) and (e).

(a)

(b)

()

(d)

(e)

®

AB*=10°+8% -2 x 10 x § % cos 150° (MI}ATL)

AB=174km (A1NG2)
Note: Award (M) for substitution imto correct formida, (A1) for
correct substitution, (41) for correct answer.

8 17.4 _
sn CAB _ smn130° (MIXAD
CAB=133° (ATNFNG2)

Nates: Awerd (M) for substitution into correct formuda, (41)
for carrect substitution, (41) for correct answer. Follow through
from their answer to part (a).

AD=28.70 km (8.7 km) (A1F)
Nate: Follow tlrough from their answer to part (a).

DT =tan(13.29..%) x 8.697...=2.0550... (MI)}A1D)

=206 (AG)

Nates: Awerd (M) for correct substitution in the correct
Sormuda, award (41) for the wrounded ariswer seen. I 206 not
seen award af most (MI)40).

J8.70% +2.067 +8.70 +2.06 (A1NM1)

=19.7km (AD(FNG2)
Nate: Award (A1) for AT, (M1 for adding the three sides of the
triangle ADT, (Al)ift) for answer. Follow through from their
arswer to part (c).

19.7

x 60 + 10 (M1)(M1)
70

=269 (A1F)
Note: Award (M) for time on road in mimaes, (Ml) for adding
10 (AN for wrounded answer. Follow through from their
arswer o (e).

= 27 (nearest minute) (ALNRNGI)
Nate: Award (A1) for their imrownded answer given to the
nearest minre.
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LEVEL 2

1)

2)

(a)

(b)

(a)

(b)

PQ _ia36e
20

= PQ~29.1m (3 sf)

Q =70

A

A

AQB =80°
AB 40

sin 80°  sin 70°

Naote: Award (MI) for correctly substituting.

= AB =419 m(3 sf)

finding ABC = 110° (= 1.92 radians)
evidence of choosing cosine rule

e.g AC*= AB*+BC? - 2(ABXBC) cos ABC

correct substitution

e.g AC?=25"+ 407 —2(25)(40) cos 110°

AC=53.9 (km)
METHOD 1
correct substitution into the sine rule
sin BAC  sin110°
eg =
40 539
BAC =442°
bearing = 074°
METHOD 2
correct substitution into the cosine rule
40%-25% -53.92
—2(25)(53.9)

e.2 cos B.‘—:LC =

BAC =4413°
bearing = (074°

(A1) (C1)

(A1)

(M1)

(AD)

(AD)
(M1)

Al

Al

Al

Al
Al

Al

Al
Al

(C3)

N1

[4]



3)
(a)

(b)

4)

(a)

(b)

AlATAL
Nate: Award A1 for labelling 4° with horizomtal, 41 for
labelling [AU] 25 metres, A1 for drawing [TU].
TAU = 86° (A1)
evidence of choosing cosine rule (M1}
correct substition Al
e.g x*=25"+36° —2(25)(36) cos 86°
x=424 Al
. PR 9
Sme rule = MI)AL
sin3s  sin 120 (MIXAD
in 35
PR = Osin 35
sin 120
=5.96km (A1)
EITHER
Sine rule to find PQ
Osin 25
PQ= MiNAL
Q 130 (MI1)AL)
=439km (A1)
OR
Cosine rule: PQ* = 5.96% + 9% — (2)(5.96)(9) cos 25 (M1)(A1)
=192%9
PQ=439km (A1)
Time for Tom = g (A1)
g
Time for Alan = ﬂ (A1)
a
: 5
Then 4.39 _ 596 1)
g a
a=109 (A1)

N3



(c)

RS =4Qs?

4Q87 = Q8%+ 81 — 18 x QS  cos 35

3Q87 + 14.74Q8 —81 =0 (or 3x7 + 14.74x — 81 = 0)
= QS=-8.20 0or Q5 =3.29

therefore Q5 =329

OR
QS _ 2QS
sinSRQ  sin3s

— sin sﬂqzésﬁl 35

i

SREQ =16.7°
Therefore. QSR = 180 — (35 + 16.7)
=128.3°
9 QS [_ SR )

sin 1283 sinl6.7 | sin 35 )
_9sin16.7(  9sin35 )
sin 12831 2sin1283)

=329

QS

(A1)
(MI)(AL)
(A1)

(G1)
(A1)

(M1)

(A1)

(A1)

(A1)
(M1)

(A1)
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5)

(a)

(b)

(c)

(d)

(€)

Note: Do niot penialize missing wsits in this guestion.

5]

5]

AB? =127+127 —2 % 12 % 12 % cos 75° (Al)
=12%(2 - 2 cos 759) (A1)
=12% % 2(1 cos 75°)

AB=12.2(1—cos75%) (AG)
Note: The second (41) is_for transforming the initial ecpression
to cory simplified expression from which the given result can be
cleqrly seen

POB =37.5° (Al)

BP = 12 tan 37.5° (M1)
=921 cm (A1)

OR

BPA =105°  BAP =37.5° (A1)

AB BP
= (M1}
sin 105°  sin 37.5°
/ H £a
Bp= 28513757 _ g 51(cm) (A1)
sin 105°
1 (1 |
i) Area AOBP= ?x12x9.21 , nr?xlleztanﬂl?_:-c , (M1)
2 & 4
=553 (cm®) (accept 55.2 cm”) (A1)
(i) Area AABP= é(g_ml sinl03e (M1}
=41.0 (cm®) (accept 40.9 cm”) (A1)
]. = ’ _|'|F -|.“.I
Areanfsecmr=—xlE‘x?Sx‘—T!or—}xTerE‘ ' (M1)
2 1801 360 )
=942 (cm®) (accept 30w or 94.3 (cm?)) (A1)

Shaded area= 2 = area AOPB — area sector (M1)

= 16.4 (cm?) (accept 16.2 cm”. 16.3 cm?) (A1)

5]
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LEVEL 3

1)

=2 arcsin

f=2 arcsin

Note: Allow use of cosine rule.

area P= — x 7 x (@ —sn &) = 10.08...

x 5% % (8 —sin f)=18.18...

Note: The M1 is for an attempt at area of sector minus area of triangle.

Note: The use of degrees correctly converted is acceptable.

area = 28.3(cm?)

2)

area of triangle POQ = ! 8% sin 59°

.
area of sector = a8

=3295
area between arc and chord = 32.95 — 27.43
=552 (em®)

MI(A1)

(A1)

MI(A1)

(A1)

M1

(A1)
M1

(A1)

Al

[3]



3)

A= g(Rz—?;) Al
g= 2,2 Al
2
from 4- B =21, we have R* —* = 2/° M1
R=f3r (A1)
hence exact value of the ratio R - ris u‘f?: 1 Al NO
[3]
4)

AC=AB=10(cm) Al
triangle OBC is equilateral (M1}
BC = 6 (cm) Al
EITHER

BAC = 2arcsin MiA1

10

BAC = 34.9° (accept 0.609 radians) Al

OR

cosBAC - 10° #107 767 _ 164 MI1AL

2x10x10 200
BAC = 34.9° (accept 0.609 radians) Al
Note: Other valid methods may be seen.
[6]
5)
PR=htan 55° QR = fitan 50° where RS = h MIALAL
Use the cosine rule in triangle PQR. (M1)
20% = b tan® 55° + /¥ tan® 50° — 2htan 55° hitan 50° cos 45° Al
— B (A1)
tan” 35%+tan” 30°—-2tan35%tan 50° cos45°

=379.9.. (A1)
fi=19.5 (m) Al

[8]



6)
(a)

(b)

(c)

<

C
x+2
(x +2) = (x—2)* +x* —2(x —2) xcos120°
B e R e B
0=2x—10x

0=x(x—75)
x=5
Area—%XSXSXSinIEDG
=l lﬁxﬁ
3
_15.3
4
ina= 3
2
B3 sk 7xsnB = B=_3"E
1 2 12
Similarly sin © = 22
14
Sﬁl.{—sﬁlB—SﬁlC‘:l}lf

(M)
MI1Al

(M1)
Al

Al

M1AL

Al

AG

MIAL

Al

Al
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