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Marking Scheme

Non-right angled Triangles
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Question Working Answer | Mark Notes
17.87+2632-2x17.8% 263 % 3 | m
cos36
g 10085..- 757... or M1 for correct order of
251(06..) operations
158 AT foransinrange 158~

15.9

Total 3 marks
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Question Answer | Mark | Notes
3 M1 for correct substitution in Cosine Rule
org?=4%+ 67 -2 x 4 x
cosx®
(cosx°=)-0.25 ¢ A
045 AT for value rounding o 104.5

(104.4775..)

Total 3 marks
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‘Working Answer [ Mark Notes
T=9T+137-2 M1
x9% 13 cos x oe M1
234 cos x=201 308| 3 |orcosx=086or
better
Al

30.798.... awrt 30.8

Total 3 marks.
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Question | Working Answer  |[Mark [Notes
Number
@ CACTS) 6 (17572 M
x6x(7+5) cos 28 Alawntto52.8 or52.9
(ACt 727] 3 |Alawrtwo7.27
® 6x DX =12x5 MI M foran attemptto use

“DX"=(12x5+6)

intersecting chord thearem
(external or internal case

eg7x5=6x"x")

M1 ‘must see a correct

justification for the value 10 seen

Al Ansdependentonatleast
M1

Total 6 marks
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M1 Fora comrect

05 %12 x 14 x sinx

equation for the area
including 12, 14, sinx
and 72

M1 Forsinx=2>oe

55° AL
e T [Al

Total 4 marks
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Question Answer | Mark Notes
Mi o 35 __57
sind _sinds
\ MI dep
2236 | or

Ainange27.9-28

15736 xsin(180—48—"28") ML de"l““d’e first M1

2 or = x ACx36xsin(48) with

(=995.49..) 2

ACin range 74— 74.5 o1 AC from a
correct method
995 | 4 | Al for answer in the sange 995 - 996

Alternative

et BD be altitude of triangle M1 correct method to find BD and DC

BD =36 sindS°

DC=36 x cost®

Ml dep
ERE M1 dep on the first MI
503
995 | 4 | Al foranswer in the sange 995 - 996
Total 4 marks
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Working Ans[ Mark Notes

a2_ 5 i . ol MI Accept 5.29 (1502622..) in place of
(7Y =(2x+1)? + (2x—1)* —2(2x +1)(2x —1) cos 60° 27 vonnded or trumcarad o at

( P o least 3SF
2x+1)*+ (22-1) @77
or cosg0 = S Bl D) Condone 2v7"
3
2 . 2 1 M1 Correct simplification as far as the
28=4x" +4x+1+4x" —4x+1-2(4x fl)E first expression shown, or better.

or (e.g) 28=4x" +dx+1+4x" —dr+1-4 +1
or 28=4x" +3 or 25=4x"

AT oedep onatleast MI

Total 3 marks
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Working [Answer

ark]

Notes

=0433 A‘]oewhnung

(=37 =1.732..7° ) oe where 21 =PQ

il
For expression for area of triangle

[using AB=xand PQ = %x gives

=0.192.x%] (correct

expression in 1 variable g PQ)

845.x° ‘ or use of

6 0.5 b x h, finding h by Pythagoras

M1
for expression for area of hexagon|

[using AB=x and PQ = %x gives|

ENE
R

2598 x']

(correct expression in 1 variable
g 4B)

g 6% 0.5 x 1.5x  1.5x x sin60 — 0.5 X X X X X sin60 = 7243 o]
or

7243 or (5.845...~0433.. ) = 124.7

or
€26 0.5 % In % 3% sin60 ~ 0.5 x 21 x 20 x sin60 = 7243 oe
(2143
-\
.

]w 227243 or (23382...- 1732, ) = 124.7.

M1
for a correct equation for shaded
arca

(correct equation in 1 variable, g
PO or x etc)

gl

Al
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Question | Working Answer | Mark [ Notes
250=0.5% 26 % AC % sin(39) oe M1 for using the area
formula correctly
If this mark is awarded then
fton the remaining M
marks
(AC=)30.5(5579...) or 30.6 Al
(4B) _'30.56' M1 dep on M1 for correct
Sna7 - sin9s °¢ substitution into sine rule
or
(8€) '30.56'
— ) oe
5in(180-95-47)  sin95
306" M1 (dep on previous M
(4B =)o xsind? marks) for a correct method
(=22.4(3407..) or tofind a missing length or
. _\3056' .
(BC=) 05 xsin(180-95-47) sight of values in the ranges
(=18.8(8524..)
2239 -22.47 for AB
18.8 - 18.92 for BC
250+ 0.5 % 3056 x 2247 x sin(180 - M1 for a complete method
95-47) (=461.03...) tofind total area
or
250+ 0.5 x'30.56' x 18.88 x sin(47) (=
461.03...)
461 6 | Al accept 461 462

Total 6 marks
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‘Working Answer | Mark Notes.
5x (360 1) (= 150) M1 Angle 405,
(4B =)10'+7'-2x10x M1 Accept the use of the cosine rule with any angle
7xcos (“150) but sides (10 and 7) must be in correct places
(45 =)149 - 140 cos (“1507)
(48527024, Al awnt 270

164] 4 A1 awnies

Total 4 marks
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Question ‘Working Answer | Mark Notes
(BC o) 48+ 64 -2 x 48764 3 |MI Comect use of cosine
* cos123° rule to find BC:
M1 Correct order of
(BC=) 23.04+40.96+33.46..0¢ operations & correct
(=97.4(6262231)) values
9.87 Al

awrt 9.87

Total 3 marks
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Question ‘Working Answer Mark Notes
() 17+ 14 -2 % 17 x 14 x 4 M1
cos(123%)
Eg (@) 744(248__) or MI for correct order of
(39 173+ 14 - =259(2...) operations
G278 AT for missing side in range
272-273
383 Blfi dep on MI ft for
728" +31
Alternative scheme
(height =) 14 > sin(180 - 123) M1
=117..)
14 % cos(180— 123) (=76..) M1
AL
(=27.28)
383 BIfi dep on MI ft for
728" +31

Total 4 marks
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Working Answer | Mark Notes.
v
M1 isolate AB correctly
(AB=) sin 28 x 22 (1917 0r 1918 0r 14.2 for S
e ces| 3 |
A1 (6.65655...) awrt6.66

Total 3 marks
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|Question| ‘Working Answer|Mark| Notes
0.5 %3 x8xsin110(=11.2...) M1 M2 for
ocorll.3 2x0.5x3x8xsin110
2x0.5x3x8xsin110 oe or 3 [ Mldep |or
2x%11.2 3 %8 xsin110
22.6 Al awrt 22.6
Total 3 marks
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Question

‘Working Marks Comments
x 146 sin62 _sinl05
- M1 or
Sin62  sinl05 x 146
14.6 3 M1
B0 sin62
sin103

133

Al Accept answers in the range
1331335

Total 3 ma
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Question Working Answer | Mark Notes
(ZAOBTY 5 | Bl Maybe stated, appearin
working or be marked on
the diagram
AT=Ttan 72° or 21.54 M1
oror= or22.65
M1
M1
or 2330
521 Al forawrt52.1

Total 5 marks
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Working Answer | Mark Notes
sind7 _sinMIN 6 | MI Ormethod using a right angled
B8 85 triangle to find length MX (MX is
perpendicular to LN)
sin47=3%
7 5 M1 T Bssmar
MLN =sin™ [ S24785 | Or cos™ 55 )
U 133 )
MIN=261(13) Al _LMY=63.232
IMN=180-47-"267.." MI LMN=63232+(180—
or 106(.2260622...) (90+47).... or 106(.2260622...)
%xs 5x13.8xsin("106") M
563 A1 Accept an answer that rounds to

56.3 or 56.4 unless clearly obiained
from incorrect working

Total 6 marks
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Question | Working Answer | Marks Comments
1 B 5 1
Sabsin1500¢ or ML Or S(a+1)(b+2)sin%0
1
Larneree
(st be sin150, not
)
L pintso - NI comeet equation. eg may
2 see Zab=
. B
Sa+DB+2) oe
AP M1 expansion of brackets in
3 a correct equation
L(ab+br2a+2)0e
Sab-2ab-4a=2b MI isolation of terms in a i
+4o0cor a correct equation (may
SabsinlS0—ab-2a be on either side of
Zhdoe equation & can still have
5in150)
2b+4 Al 1
2 o P
B e S
3
Bt ete

3bsin150-b-2"

Total 5 marks
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Answer | M Notes
2(r=2)(x—3)cos(120) M1

Ques

MI | (independent)
correct expansion of
(-2Yor (x—3)

Al | correct quadratic for BD?
with all terms expanded
‘may not be simplified
Arca=2BD" oc or MI | (independent)

Area=2x (“3x* ~15x+197)

Al

67 —30x +3:
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‘Working Answer | Mark Notes.
056497 s 110 M1 M2 for
272916 MI 6497 xsin
110
583 3 | Al [for383-584
alternative
MI | For method to find AC
and angle DAC or angle
ACD
DAC= sin 5’}"110 X9.7)(=43.167..)
6.4)(=26.83..)
Arca= (o 43167 % 6472 % MI | find DB and then area
‘13323.)-2 using half product of
Orarea = (sin 26.83." x 9.7 x 2 x diagonals
13323 )=2 -
583 Al |for383 584

Total 3 marks
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Working Answer | Mark Notes
122+ 87 = 2x12x8xcos(105) (=257...) M1
257(.) or N257(=16.05.) A1 for 257 or awrt 258 or
16-16.1
If M1 has been
awarded then allow the
use of the candidate’s
value for 4D in all
subsequent workin
oz MI (dep on first M1)
complete method to
2 find height of pentagon
or any angle within
triangle ADC
Eg
LG angle ADC = angle
(H=)\"1605."-65 (=14.6..) or ACD = 66.08
: . angle DAC=47.8
(ADC:):GS"[‘IG' 13*-"16.05 ] angle DAH = angle
2x"16.05"x13 CAH=2309...
(=66.08..) (accept all these angles
rounded or truncated to
3 or more sig figs)
eg MI any one relevant area
0.5%128xsin(105) (=46.3...) or (any calculated values
12%8xsin(105) (=92.7...) or used must come from a
0.5%13%"14.6" (=95.4...) or correct method)
0.5 x 13 x "16.05" x sin ("66.1")
oz MI (dep on first M1)
2 %0.5x12x8xsin(105) + 0.5x13x"14.6" complete correct
or method
2x0.5%12x8xsin(105) + 0.5 x 13 x
"16.05" x sin ("66.1")
188 6 | Al acceptanswer in range

188 —188.5

Total 6 marks
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Question Working Answer | Mark Notes
M1 for the correct use of
2x4.1x5.3xcos(110) Cosine rule to find AC
“c= M1 NB: there must be evidence
16.81 + 28.09+14.8(641...) or of correct order of
[39.7(641.) 0x 77(3073) o :P““'”::df"‘ this mark to
AC?=597 < aar
M1 dep on first M1
for correct use of sine rule
or cosine rule & for their
value of AC or AC*
Ee sine=ST110 o1 M1 for isolating sinx or cosx
e
0.644Q2...)) or
4.r+"7.7°-53
cosy= T LT
2x4.1x"7.7"
0.764(83..)
40.1 5 Al for401-40.11





image3.jpeg
Question | Working [ Answer [ Mark Notes
142 = 102 + 3 | ML Correct substitution in cosine rule for
82-2x10 any angle or for 44.4... or
x 8 x cosA 34.047....(the other 2 angles to 1dp
o better)

ML oe ie cos™ of the
correct angle or a fully correct
method to find the largest angle eg

(196+100-64) _1(196+64-100
180-cost[ 12621002641 [7
280
oe
101.5 Al 101.5to 101.6

Total 3 marks
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Question| Answer |Mark| Notes
Number
672 +52% ~2x6.7x52cosl 1T M
or 44.89 + 27.04 — (~31.63...
103.56... AL for awrt 104
10.2 A1 for awrt 10.2
(10.1766...)
Total 3

marks





