Online Maths
Jeaching

Mark Scheme
Q1.
Question Scheme Marks
Number
(@) |[Setsrix125-15=7" =24 M1
=7=24 or 2J6 (only) Al
2)
(b) | Attempts s =76 =24/6x1.25 M1
Attempts P =2r+768 =2x 26 +2J6 x1.25 dM1
IREN Al
2
(3)
(5 marks)
(a)

Ml  Uses 4 =%r!6 in an attempt to find 7

Al r= E or EJE only (oe) (1sw after a correct answer is seen) Withhold the A if » = tZy’E 15 SIVern.

(b)
M1  Uses the formula 5 =& with their » and ¢ =125 in an arttempt to find the arc length.

dM1 Forapplving P=2r+r8 their rand € =1.25 1n an attempt to find the perimeter.

13J6

2

Al

(1sw after a correct answer 15 seen). Accept G_SJE (oe simplest forms)

www.onlinemathsteaching.co.uk



Online Maths

Q2 Jeaching
Question Scheme Marks
(@) With being the angle subtended by arc 4B
and ¢ being the angle subtended by arc €D
15=9x9=>9=%=(1.6?] M1
Therefore ¢ = %‘T —% =(0.4277..)) dM1
2r 5 .
So length of arc CD = 84 x 33 =35929..=359cm (1dp.)* CSO Al~
(3)
() Perimeter =3x(15+35.9...) +6x(84-9) M1
=awrt 603 cm  (602.787...) Al
)
(c) .o 1 2 " 2r=-5)"
FOR EXAMPLE Area of a “blade” 1s Ex 847 x =awrt (1510) M1
. . .1, mhe dM1
Area of sector of inner circle between “blades™ is ;Xg x 3 =(67.5) A1
Total areais 3 lx84"' * (Z—H—E] +l><Si'1 x = |=..(4729.577764cm?) dd\Il
2 3 3 2 3
So area is awrt 0.473 m®or awrt 4730 cm? Al
(5)
(10 marks)
Notes:
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(@)
M1: Correct use of the arc length formula to find the angle subtended by arc 4B.
Attempts 15=9x8 = 6 =___ Don't be concemed by what the angle is called

dM1: Correct method to find the angle subtended by arc CD using their angle for arc 4B,

1 5
Note that ¢ = ;( 27-3 XE} 1s also correct. It 1s dependent upon the previous M
Al#: CSO Arnives at 35.9 with a correct value to at least 2 d.p. (rounded or truncated) seen first.

2T 5
Alternatively sight of 84 x [-—; —%] or 84 xawrt 0.4277 followed by 35.9(cm) is fine

2 5 2
Note that there are equuvalent methods such as 84 x?ﬁ— 84 XE =359 or ?ﬁx 84-140=359

(b)
M1: Correct method to find the perimeter. it should include all six arcs and radial edges.

Look for 3x15+3%359+6x...  If no method is seen it is implied by awrt 603

Al: For awrt 603 (cm). The units need not be given.

(c) This part is now being marked M1 dM1 Al ddM1 Al

Please look through all of the solution first. The marks can be awarded in the following way.

M1: A correct attempt at any relevant area

dM1: A correct attempt at a corresponding area that can be combined with the first area in some way
to find the area of the fan. FT on angles found in part (a). Dependent upon previous mark

Al: Both areas correct. They do not need to be calculated but the angles must be correct to 3sf
ddM1: A correct combination of areas to find the area of the fan

Al: awrt 0.473 m? or awrt 4730 cm® Must include the units. ISW after a correct answer

c
2~ : Man mevhod
C u_s
. 1L xQ* 5
| (™ML L One felevank Oden €9 21 3.
': . - 'k (W -5
Jodmi | Cormecponding afea Ly Slx ( 3 3)
Al @ Both aetreck
dM| ¢ 3x O 4 3x \"@
o Al- Aue O.y13 mE o W130 em®
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Vanations are possible, e.g. 3 = area of blades (inc. cucle) + area curcle — area of blades withimn the circle, but
these can be marked according to the scheme.
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3 2 3 Correct use of cosmne rule
=446 —2xdxbeosa=cosa = leading to a value for cos o MI

ma:ﬂ(=_§=_am4_)

(a)

2x4x6 48
a=222 =cso Al
2)
Alternative
XY =4 +6" —2x4x6¢052.22 = XV =__| Correct use of cosine rule Mi
leading to a value for XT°
XTY=9.00.... Al
(2)
(h) 27 —222(=4.06366 27=222 or 27 -2 2o0r awrt
7= 2.22(=4.06366...... ) 4.06 (May be implied) Bl
Correct method for major
X 4% x"4.06" sector area. Allow 7—2.22 M1
for the major sector angle.
325 Awrt 32.5 Al
(3)
Alternative — Circle Minor — sectar
x4’ Correct expression for circle B1
area
1
Tx4 x4 x222=325 Correct method for M1
2 circle - minor sector area
=325 Awrt 32.5 Al
3)
() Area of triangle = Correct expression for the area of
1 _ ;
EX4)(‘5)<‘m]2_22(= 9_56} 2ttmng‘ﬂ)h: XYZ (allow 2.2 or awrt Bl
Their Triangle XY Z + part (b) or
So area required = “9.567 + “32.57 cofrect attempt at major sector M1
(Not triangle ZXTW)
Area of logo = 42.1 cm” or 42.0 cm’ Awrt 42.1 or 42.0 (or just 42) Al
(3)
@ | Arc length=4x4.06(=16.24) M1: 4xtheir(27-222) i
ar or circumference — minor arc Alft
8r—-4x2.22 Al: Correct ft expression
Perimeter = ZY + WY + Arc Length 9+ 2+ Any Arc M1
Perimeter of logo =27.2 or 27.3 Awrt 27.2 or awrt 27.3 Al
4)
(12 marks)
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Question
Number Scheme Marks
(i)(a) (3+2.J|c]ﬁ
Any correct form for any term of 5C135[2_1']] or ﬁll':234[L':_'x]:q:sr 5(.‘432[2_\’)4 M1
Any two comrect: t(2) = 6x 3 x (31}1 Lt(3)=15x 3t x( 2::.'].2 t(3) = 15x3° * fo Al
All 3 terms correct 2nd term = 2916x. 3rd term= 4860x" . 5th term=2160x" Al
3)
4 2
j - -
(b) Method using consecutive terms of a GP e.g '160'\, = So(a M1
4860x  2916x
= .X=.. dM1
= .'r=E Al
4
(3)
N a 8 sin'@
(i1) (a) Attempts touse S = =-—= M1
= 1=r 5 1-2cosé
8 _locosd M1
5 1-2cos@
=8-16cosf=5-5¢cos @
= 5cos’ #—16c0s6+3=0 Al*
(3)
(h) | Solves 5c0915—16c058+3=l}=>c056=% Bl
Attempts m-=9in36x2cose=(1—[%]-]x2x% M1
48
=—— Al
125
(3)
(12 marks)

@ @

M1: For an attempt at using the binomuial expansion to find one of the requured terms.
Condone the omission of the brackets on the 2x terms. Allow using combination notation.
Don't be concerned over any labelling (2nd term). May be awarded from a full expansion

6
Al: Any two correct terms, simphified or not. The C, must now be numencal.
Don't be concerned by labelling and accept as part of a large list or expansion

Al: All three terms correct and simplified.
They may be part of a larger or complete expansion. which is fine. Look for the 2*¢ | 3™ and 5™ terms

Accept the 3 terms with +'s between. So accept for example 2916x + 4860x" +2160x"
]
7 A
Note that the expansion can be done by (3 +2xj° = 36[1+§XJ The unsimplified versions of the terms are:

6 2 5§ 6x5(2
7= Zx = | =
t(2)=3 x6{3.x] t(3)=3 x > 3

\: (2 Y
xJ and1(5J=36x—6xsx4X3"x]

4x 3x2x1\;
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M1: Uses the fact that the 2nd. 3rd and 5th terms of their binomial expansion in (a) are consecutive terms of a
GP to set up an equation in X,
There are a few ways in which the equation could be set up so look carefully at what is written.

"2160x " _ "4860x" " "4860x " _ "2016x" .

"4860x ©  "2916x" " *2160y" " "4860x "

The most common ways are

s, "4860x " )
"2160x "= TI_X "4860x " . Condone slips e.g. 2196 for 2916
2916x
The candidates must be using what they believe are the 2nd, 3rd and 5th terms of the binonual expansion
and not the 2nd. 3rd or 4th or any other combination.

If a list 1s given it must be the 2nd. 3rd and 5th terms in a+bx+ex’ +adx +ex’ +... where a.b.c.d =0

dM1: It is dependent upon the first M and having the correct index on the powers of x.
It 1s for proceeding to an equation of the form _x=__.

Al: x= % or exact equivalent. Condone an extra x=10

If there are unlabelled/muslabelled terms in (a) that are used in (b) and you feel that they deserve more credit
than that afforded by the scheme, please use review. A common error 15 described below.

It seems that some candidates are finding the terms in ¥, x andx in (1) (a) and (b). We will treat as a SC only
when appearing in both parts. FYT: These are 4860x". 4320x" and 576x" . These values would score M1 in
(1)(a) for the x” term and potentially M1, dM1 (when proceeding to ..x =..) in (1)(b)

(i1)(a) Allow use of a different parameter, e.g. € <> x

8 sin’@ .
MI: Attempts touse 5_ = a0 Condone slips only. The formula must be correct
= l-r 5 1-2cosé

dM1: Uses the identity sin’ @=1—cos  B1o form an equation in just cosé@

Al*: Completes proof with sufficient working.
Condone one slip in notation. E.g. sin g < sin’ 6, cos <> cos & but the final line must be correct and
include the =0

(a)(b)

- 1
B1: States or uses cosé =z

5

MI: Attempts a:"=si1139!2{:059:(1—"(1]":Jx2x"%'
Altemnatively finds the value of # from their cosé =

and uses this in ar =sin” @x2cosd

| e

Al: %or exact equivalent. Eg. 0.384.

It cannot be scored by rounding a non exact answer or from a decimal value of ¢

So, for example, answers of % achieved using a value of &= 78.46..... don't score the final Al
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Q5
Question Scheme Marks
Number
f(x) =8sinxcosx +4cos’ x—3
(a) States or uses sin2x = 2sinxcosx or cos2x=+2cos> x+1 M1
Uses sin2x =2sin xcos xand cos2x=+2cos- x+1in f (x) dM1
(f(x}:)Bsmxcosx+4c053x—3=4sin2_r+2c052x—1 Al
(3)
(b) R =a +b =R=20 or 2,5 Blft
wna=2=a=_. (="awrt0.464") M1
a
(f(x) =) 25 sin(zx+o.464)—1 Al
(3
(c) (1) Maximum value = "2\5 -1" Bl fi
(1) Solves 2x+a :STE:‘.U::.“ M1
{.1' =] awrt 3.69 (or [x =] awrt 3.70) Al
(3)
(9 marks)
(a) For the method marks condone working in mixed variables provided the intention 1s clear

M1: Either states one of the correct identities sin 2x = 2sinxcosx or cos2x=2cos x—1

i . . 2 . .
or uses s 2x =2sinxcosx or cos2x =*2cos x*l(may be implied by use ofe.g.

c0s” X =+1+sin” xand cos2x =+1+2sin’ x or cos2x =+cos” x+sin” x)

Can be implied by either of

™ a=4
¢ b=t2andc=-50r-1

dM1: Uses sin2x=2sinxcosx and cos2x=22cos x+1 (which may be implied as above for the first
method mark) in £ (x) to produce an expression of the required form asin2x+bcos2x+c¢

Condone slips when substituting 1n.
Can be impliedby a=4 and b=x2and c=-5or -1
Al: 451 2x+ 2cos 2x—1 Correct answer scores all three marks. Must be mn terms of x.

(b) Full marks can only be scored provided correct values for @, b and ¢ are found in (a).

2 2 2 , , ,
Bift: Finds the exact value of Rusing R =a +b (or may use trigonometry using their value for « )
Can be implied by a correct exact value.

Follow through on their a or » but the correct values should give R= q’20 or 2\;@
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Aleso:

(@) @

Blifi:

(c)(u)

Mi1:

Al:

Uses a "correct " method to find ¢ using their g and b. Accept for example tang = ii = a=..
a

a

tan @ = ig = ¢z =... (You may need to check this on your calculator if only the angle is seen)
May also be seenusing e.g. sing =+ - = a=..or cosa==%- ;" = o =... Allow the angle to

be found in degrees for this mark. ¢ ="awrt 26.6°" (1dp)

(£ =) 2/5sin(2x+awrt0.464)-1 o.c. e.g. (£(x)=) |20 sm[2x+0_464)—1 (may be

awarded 1f seen 1n (c)) Can only be scored provided correct values for a. & and ¢ are found 1n (a).

"2\,@_ ["o.e eg "20 —1" but follow through on their R + ¢ as long as R has been correctly
found (ie awarded in (b)). Ft on their ¢ which may be different in (a) and (b) but cannot he 0

Allow to be a decimal 1f R was given as a decimal in (b) at any point. isw following a correct
answer.

Solves 2x+a = STE = x=._.. using their ¢ found in (b) (note that this is still the equation which

will need to be solved if they differentiate f(x) first and set equal to 0). You may need to check this
on your calculator.

Allow this mark to be scored even if there are additional equations formed (and possibly solved).
They must be consistent in their use of degrees or radians in an equation that they are solving.

S

5 = 7.85... may be used n their working.

[x =) awrt 3.69 but also allow [x =] awrt 3.70 . If several angles are found then they must indicate

which angle is their final answer by e.g. underlining. circling
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%ﬂeﬁfﬂgp Scheme Marks
(a) B1 Bl
2)
For y=1+smé | Bl
(b)
y=tand | Bl
(2)
(c) |() 6x2=12 M1 Al
(i) 11 Bl fi
(3)
(7 marks)

(@)
Bl  Either coordinate comect. Look for either 270" or —4 in the comect position within ( . ) .
Altematively look for either x=270 or y=—4 Condone ~x.=270°
Do not accept multiple answers unless one point is chosen or it is clearly part of their thought process.
There is no need for the degrees symbol. Condone swapped coordinates, ie (—4,270) for this mark
Bl For correct coordinates.
(270°,—4) wath or without degrees symbol. Condone x =270(°).y=—4
(b) These may appear on Figure 3 rather than Diagram 1
B1 For y=1+sin6 Score for a curve passing through (0,1), (90°,2), (180°1), (270°,0), (360°.1) with
acceptable curvature. Do not accept straight lines
Bl For y =tan# with acceptable curvature. Must go beyond y =1 and —1
Score for the general shape of the curve rather than specific coordmates. See practice and
qualification items for clanification.
First quadrant from (0.0) —(90°,«)
Second and third quadrants from (90°,—e0) — (270°,20) passing through (180°,0)
Fourth quadrant from (270°, —<) —(0.0)

(c)(1) The question states hence so it is exp‘e:cte;i the results come from graphs.
If neither or only one graph 1s drawn then score for 12 in (1) for M1 Al and 11 in (11) Bl

2
M1  For the calculation ;1:00 =0 or 2118? =12 or multiplying the number of intersections i their (b) by 6
Sight of 6 or 12 will imply this mark.
Al 12. 12 will score both marks.

©G@

Bl ft For either 11 (correct answer)
or follow through on # less than their answer to (c) (1) where # 1s their number of solutions in the range
1807 < 6 < 3607
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Q7
2stiof
Question Scheme Marks
Number
(i) States o uses cosec @ = — Bl
sin
Uses both cosec @ = and sin 2@ = 2sinfcos @ M1
sin#
. 3
3cosec & = Bcosf =» sin 2:‘;':: Al
| . (3
=0 = arcsin 2 =awrt 0,424, awrt 1.15 M1 Al
(5)
tan 2x — tan 70° 3 3
i — = T tan(2x-70°)=-2 M1 Al
(i) I+ nZean70s - g Wn(2¥-70%) =2 ’
. — -; @
_ ar(,t.m[ 8J+70 dM1
Correct order of operations y = 5
awrt 24.7°, awrt 114.7° Al
(4)
(9 marks)
(i)
Bl: States or uses cosec # = —
siné
M1: Uses both cosec & = — 7 and sin 28 = 2sindcosd 1o set up an equation in sin 28
sin
. 3
Al: sin20==
4

M1: Correct method of solving an equation of the form sin28 =&, |k |<1 to find at least one value for
#. May be solving in degrees for this mark ( 24.30°,65.70°)

Al: @ =awrt 0.424.awn 1.15 and no other values in the range (isw for incorrect rounding).

(i1) Main scheme

MI: Uses the compound angle identities to reach tan (2x £70°) =+

o |
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Al: !an(l.\'—?(]°)= —%

dM1: Correct order of operations to find a value for x. Condone if radians mode used, e.g.

T0—-0.3587...
2x-T70=-03587...>x= % =34.82... May be scored from
2x+T70=...—>x= # Condone errors in finding the second solution such at 180—- PV,

Al: Both awrt 24 7%, awrt 114.7° and no other values in the range (isw for incorrect rounding)

(i1) Alt method 1
MI1: Cross multiplies and makes tan2x the subject. Condone tan 707 being replaced by 2.75
Al: tan2y = 38070°-3 117
8+ 3tan 70°
dM1: Correct order of operations to find one value for x. See note on main scheme.

Implied by a correct value for their tan2x = awrt 1.17 provided the previous M has been scored
Al: Both awrt 24.7°, awrt 114.7° and no other values in the range (isw for incorrect rounding)

(i1) Alt method 2
M1: Applies double angle formula and multiplies through to achieve a quadratic in tan x (condoning
slips and not necessarily gathered)
2tanx

| —tan” x

2tanx
1+ ————tan70°

1—tan® x
(::,;’(Rlan T0°=3)+1(16+61an70°)+3-81an 70° =0 [18,9811 +32,481-[:~;,93:{|])

—tan 70°

=—==16tanx -8 tan ?0°{I —tan” .r) =-3(1-tan" x + 2tan xtan 70°)

Al: A correct value for tan x, tan x = awrt 0.4604 or awrt =2.172
dM1: Applies arctan to achieve at least one value for x,
Al: As main scheme.

Alt (i) States or uses cosec # = — p {or equivalent identity) Bl
2N
Jcosee @ = Reosd = Ycosec” @ = 64cos’ @ and uses both cosee @ = _l
sin @ M1
and sin §+cos 0=1 to get equation in one trig term
= 9= 6dsin’ (1(1—_.:1.1"(1]:-_\;111"(1 —# Al
. 4+47
:.‘>9'=art:5m[ ;r_]=awrl 0.424, awrt 1.15 M1 AL
(5)

B1: States or uses cosec & = ;9 or m variations a sumilar correct reciprocal 1dentity (e.g.
sin

cotf= Zom?g ) during the proof.

MI: Squares both sides and uses both reciprocal identity and Pythagorean identity to set up an
equation in one trig term only.
+

Al:sin 6= note it is the same roots for cos® &

M1: Correct method of solving an equation of the form sin 8=k or cos?@=k, 0 <k <1to find at
least one value for 6. May be solving in degrees for this mark (24.30°,65.70°)

Al: g =awrt 0.424, awrt 1.15 and no other values i the range. Under this method the extra solutions
formed via squaning will need to be rejected to score this mark.
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Question
Number Scheme Marks
(i) States x =2 B1
J?secx+2=ﬂ::>cosx=—§:>x=... M1
ST
=— Al
=%
(3)
(ii) Attempts to use cos26=1-2sin"@ M1
6sin 6 +10sinf —3 =0 Al
-5+
sma=°'Tm(= ~1.926...,0.2595...) = B = arcsin(...) MI
€=15.0° 165° Al
)
(7 marks)
Notes
(1)
Bl States x =2 May be seen anywhere in (1) and don’t be concerned where it comes from.

M1 For a correct process to solve «[3secx+2=0Eg secx=

1 :>cosx=—£:>r=___ Allow
08 X 2

slips in rearranging but must attempt to solve cosx=Fk. | k|<1 or secx=k. | k|>1 Degree value (
150°) following a correct equation implies the M mark. Note some may use sec” x =1+tan” x and
form a quadraric in tan x. These will need a correct identity. correct method to solve a quadratic
(which may be by calculator) and attempt to solve tanx =k k=0

Al x= ST)T and no other extra solutions in the range Accept awrt 2.62 (and 13w).

5T . . C.
Note that \3secx+2=0—>x= g canscore MI1ALl as no incorrect work 1s seen, method mmplied.

. : : ST . : : .
Question required working to be shown x = — without seeing at least~/3secx+2=0 extracted first is

6
MOAO.

(11)
M1 Attempts to use cos 28 =111 2sin @ to form a quadratic equation in sin @ . If using alternative
forms for the identity. must also use cos” & =1—sin" & before gaining this mark.

Al Correct 3 term quadratic equation 6sin @+10sin6—3=0 ora multiple of this. Alternatively may

be scored for 6sin2.9+ 10sin @ =3 1f followed by completing the square on LHS to solve.
M1 Full attempt to find one value for # from a quadratic in sinf. Must involved
* correct method to solve the quadratic in siné (usual rules. may use calculator) to produce a
value for sinf
* use of arcsin(..) to reach the value for # (vou may need to check the values if arcsin(...) 1s not
shown). Radian answers can imply the mark (awrt 0.263. 2.88 if correct).
May be scored from an incorrect identity as long as a quadratic 1s achieved. Accept arcsin
expression for the M
Al G=awrt 15.0°, 165 and no other solutions in the range. Accept just 15° for 15.0° (but not awrt
15° if it does not round to 15.0%)
Condone a different variable used than 8 throughout.
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Question Scheme Marks
@ | R=17 Bl
tan e =E Ml
a8
a =1.081 Al
3)
®) | ()Minfo) =— Ml
S 41+2x"17" )
1
== Al
5
(if) Occurs when sin(x~1.081) =1=> x~1.081=2 = x= . M1
x=awrt 2.65 Al
(4
(© _§ (o1 —4.6) Blft
(1)
@) Awrt 1.33 Bl1ft
@)
(9 marks)
Notes:
(a)
Bl: For 17 only.
M1: Attempts an equation in ¢. Accept tana = i% of tang = i%. If using R accept cosa == "18?" or

sine = 1% . Implied by a correct value for

Al: Awrt 1.081. Must be in radians.

(b)®
MI1: Attempts to apply the result from (a) to find the mummum. Allow for L
4112 "their R"
Al: cao.
(1)

M]1: Attempts to solve x + "g" =

2|

Al: cao

(c)
Blft: Correct answer or follow through Zx(thtir%) -5 and no other solutions.

(d)
Blit: For awrt 1.33 or follow through 0.5 x their 2.65 and no other solutions.
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%‘:ﬁ;ﬂg? Scheme Marks
(a)
T Bl
x="— oe
2
1
(b)(@) . .
I I
1 1
1 |
] |
| |
| | B1B1
i S e
1 |
] I
| |
1 1
1 1
I I
I i
1 1
1 1
I |
I i
I I
(ii) 5 (solutions) Bl
Number of solutions are the number of points of intersections between the Bl
graphs
)
(c)
(i) (Number of solutions) =40 Bift
(i1) (Number of solutions) =14 Bl
2)
(7 marks)
(a)

T , .
B1 X==-o0e¢ and no others. Do not accept 1n degrees. It may be labelled on the graph, but 1t

. . . irT . .
must be an equation. If multiple answers are given then X = — oe must be identified (eg

may be circled)
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(b)(®)

1 . . .
Bl For the shape of a — type curve in Quadrant 1. It must not cross either axis and have
X

acceptable curvature — do not penalise candidates unless it is clear that a minimum point was
intended.

B1 Correct shape and position for both branches with an asymptote in the correct position and
labelled as ¥ =1 or stated in their work. Again. do not penalise the sketch unless it is clear

that turning points are intended. The asymptote line/dashed line does not need to be drawn
on the sketch.

(i1)

B1 5 only

Bl Number of solutions are the number of points of intersections between the graphs. (Do not
allow 1f they mention where they cross the x-axis).

(c)

()

Blft 40 Follow through from their sketch
{eg number of intersections 1n first quadrant x20)

(i1)
B1 14
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%‘:z:;z’: Scheme Marks
(i) 5sin(3x+0.1)+2=0
= Ssin(3x+0.1)=-2
P M1
=>sin(3x+0.1) =3
sin(3x+0.1) = 2
5
1 >
= 3x+0.1=s1n" —:]
5 dM1
. 2
sin~ | —— |—0.1
5
= X=
3
x=-094 -0.17, 1.15 192 AlAl
4
(ii) . i
2tanfsmm & =cosf+5 Mi
= 2smn’ @=cos” B+ 5cos b
:>2|:]—cos: 9):::053-9-9-5(:059 M1
=3cos’ 8+5c0s8-2=0 Al
cosd =%[,-z )
1 M1
:bﬁ'—cos"l—J=
3
(6=) 70.5°, 289.5° Al
(5)
Total 9
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Answers with no working score 0 marks
(i)
M1  For £2 and then dividing by 5 to reach sin(3x+0.1) = i% oe
May be mphed by 3x+0.1=20.411... or allow a different vanable to be used such that
)
y=3x+01 =sin(y)=x=.
J

Condone 3x+0.1=%23.57... 1f they have incorrectly worked in degrees for this mark only.

5
izm.'+sin"(i th 0.1

dM1 Correct strategy for finding x. Allow x = or

3

T—sin™ {i%]ﬂ)_l
5

eg XY= 3 May be implied by a correct angle, but they must have proceeded as far

as sin(3x+0.1)= —% before achieving an angle.

Must be working 1n radians OR entirely in degrees (1f the 0.1 radians 15 converted first)
It is dependent on the first method mark.
Al Two of awrt —=0.94, =0.17, 1.15, 1.92 . Must be in radians.

Al All of awrt —0.94, —0.17, 1.15, 1.92 and no extras in range
Beware of 5smn(3x+0.1)==-2=15snx+0.5=-2= x=-0.17 which scores 0 marks

Note: There are other credit worthy methods such as squaring 5sin (3.1‘+ 0.1) =2 and using
+sin’f=*1%cos’ 4. then solving a quadratic mn cos &, For the first M1 they would have to proceed as far

3x+0.1=... butallow the mark if slips in rearranging are made.
(i) _
M1 For using tané = % and attempting to multiply by cos & (may even be cos® @ or higher which is
cos

. %
sin” #

acceptable). Look for the denominator being removed from and multiplying at least one other

cost
term by cos 8 (or cos® 8 etc).
M1  Attempts to use +sin’ @ =+1+cos’ & and proceeds to an equation in cos# only or sin& only
Al 3cos’ 8+ 5c0s8-2 (=0). Not all need to be on the same side of the equation and condone the

omission of = 0 if all on one side. Condone poor notation for cos’ 0 eg cosé’

M1 Solves their 3TQ m cos # and takes inverse cos of one of their roots to obtain at least one value for £.
As a minimum, expect to see the root(s) to their 3TQ before proceeding to an angle which may need to
be checked. Condone their angle to be in radians eg typically awrt 1.23 or awrt 5.05

Al awrt 70.5, awrt 289.5 and no others in the range. Must be in degrees not radians.

Online Maths
Jeaching
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st1 .
%ues |m? Scheme Marks
(a) ) , _cos x sin’x _costx—sin’x
Way cot"x—tan" x=——————— = —— - M1
One SII”X  COS™ X  SUlT XGOS X
(cos® x—sin’ x)(cos’ x+sin’ x)  cos2x
B sin® xcos® x L 1 . - dM1
—sin2x
cos2x
=1 =2
1 .
[—Hll‘l 21‘) Al
2
cos 2x
=4 - = 4cot 2xcosec2x™® Al®
sin 2xsin 2x
4)
(h] 2 2 2 2 2 2
4cot28cosec2f =2tan” 8= cot” f—tan" #=2tan" § = cot” §—-3tan" F=0 M1
R . 1 . o1
cot*f-3tan" f=0= ——-3tan" f=0=tan" f=— Al
tan” & 3
tan4l9='—;."=:'lan6=14"§'=":0.?593..':>9=_._ M1
&8 = awrt 0.65, —0.65 AlAl
(3
Total 9

(a) Way One LHS to RHS

M1: Changes the LHS to sin x and cos x and attempts to make a single fraction using a correct commeon
denominator. Condone errors/slips on the numerator

dM1: Attempts/ applies

4

: 4 - (2 - 2 3 -2 2 - 2
e Either cos™ x—sm x=(cos xX=—sin x][cos x+sm x]:cosw—sm‘x=cot:2r on the numerator

¢  Orsin2xy = 2siny cosx to the denominator condoning bracketing slip
Al: Applies both of the above correctly to achieve a correct expression in terms of cos2x and sin2x

A1*: Reaches the right hand side with sufficient working shown. Expect to see sin” 2x split into sin 2xsin 2x
Penalise consistent (not once or twice) use of poor notation on this mark only.

Examples cos” x <>cosx", sin <> sin’ x. constantly switching between x <> @

(b) Allow use of x <> &

M1: Uses part (a) and attempt to collects terms. (See Appendix III for ways not using part (a))

See below for equations in sin & or cos# where this mark 1s awarded for an equation in just sin& or cosé

Al: Reaches a correct equation in a single term. usually tan & . Look for tan® 6 = % o.e.suchas 3tan* & =1
Other correct intermediate forms are 2sin* @+ 2sin* §—1=0and 2cos* @—6cos* §+3=0

1
M1: Takes the 4% root of their ~3~ (0.e) and uses tan™ (vou may need to check) to obtain at least

one value for 8
For the other intermediate forms look for working such as sin” 8 = - =sméf= - =8=_.

Al: Either awrt 0.65 or awrt =0.65. Allow either answer in degrees. so awrt +37.2°
Al: Both answers in radians. awrt £0.65. and no extras in range

There are many different ways to do part (a). Generally, this 1s how they will be marked.
Most cases can be aligned to one of the three cases.
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(a) Way 2 o5 2% 1 4[1:053 x—sin’ .\']
Yo Ty = — - Ml
4cot2xcoseclx=4— X — = or —5 -
sm2x  sm2x 4sm” xcos” X
cos’ x—sin’x _ 1 1 » :
— — = ———————=cosec X—5ec X dM1Al
SIN°XCOS™ X SM°X €Os° X
=]+cot’ x—1—tan® x =cot’ x—tan” x* Al*

M1: Changeto sin 2x and cos 2x or tan?x and sin2x and attempts single angles i siny and cosx
dM1: Changs to single angles throughout and splits into 2 separate fractions (which don't need to be
simphified)

Al: Correct xpression in terms of the single angles cosec x and sec x

Al7: Reache the left hand side with sufficient working shown

Working on oth sides: One possible way

Tane 2 2 _
(a) Way 3 cot” x—tan” x = 4cot 2x coseclxy
Cos™ X sin"Xx _ . cos2x 1
A - = = 4)'( - K=
Sin°X  C0S” X sin2x  sinlx M1

: e 5 coslx 1
cos” x—si” X =4sin” Xcos” X ——— X

sin2x  sinlx

[ 1 - 1
[CO‘S X —5in .".']

cos® x—sin® x = 4xsin’ xcos’ x- . — dM1A1
(2sinxcosx)
(cos* x—sin® x) =(cos® x—sin’ x)
5 .2 Fin . f 5 .2
12 2 cin? x) = cos? x—cin? Al*
(cos” x—sin :-.)(-:Eh-i-sx_w (cos” x—sin .1] Hence true

1

M1: Changes to sin x, cos x, sin 2x and cos2 x and attempts to cross multiply
dM1: Applies

e either cos™ - sin’x = cos2x to the numerator

* or sin2x = 2sinx cosx to the denominator
Al: Correct 1dentity in terms of cos x and sin x
Al7*: Reaches a point where both sides are equal and makes a minimal comment
Example of how vou mark a "different” approach.
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Q13
%ﬁﬁ Scheme Marks

@ |z Bl
(1)

(L)@ |3 Bl
[€))

(ii) 3 Bl
@

(1m) 201 B1
(1)
(4 marks)

(a)
Bl: Period is 7 (radians) but condone 180° or just 180

(®)®)
Bl: 3
(1)
Bl: 5
(111)
B1: 201
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Q14
Question Scheme Marks
Number
2 T T _ .  2x
) |tan | 2x+Z |=3=2x+ =2+
(i) an(1+4} =2x+ I3 M1
4
=>x=|..—— |2
= a1
x# Wx 5z In
= x=o S Al: Al Al
(%)
() | (2sin@-cos@) =1= 4sin’ &—4sin Hcos+cos =1
Attempts to use sin” 6+cos’@ =1 = 4sin’ 6 - 4sin fcos 6 =sin’ & M1
= sin@(3sinf—4cosf) =0 dmM1
ta.nﬁ':; Al
6 =53.1°,233.1°,180° Al Bl
(%)
(10 marks)

()
M1: Correct order of operations. Takes square root followed by arctan.
T T T
Implied by 2x +E =3 2x+z =1.047 . Condone for this mark only 2x +? =60.
T
Allow if they use @ for 21‘+%
sin” [ 2x+ %) - .
A longer method 15 to do —_—  _3=gin’ [21‘ +IJ =3cos’ [21‘ +:] and
cosl [2.x’+£} '
4

use sin’ 8+c0s 8 =1 to produce an equation in either sin or cos, before taking the

inverse. They must have a correct method up to slips in rearranging, and reach the stage

of taking arcsin or arccos mn order to score the M.
dM1: Complete attempt to find one value for x.

This would involve an attempt to move the 7 before dividing by 2. Condone

- T
x=/1.047£— =2
X [ 1.0 2 }
T llrx _
Al:  One value of 'T4‘_‘)—4 . Condone decimals here awrt 0.13, —1.44
5 1 .
Al: One value of ETREETE Condone decimals here awrt 0.65, —0.92
Sr 7 11

Al: T z d and no other values in the range

24°24° 247 24
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(i1)

M1: Attempts to multiply out to at least three terms. and use sin” 6+cos 6 =1 somewhere in
the equation.
dM1: Cancels or factorises out the sin & term to produce a factor asin8+ bcos& oran
equation of the form asin @+ bcosF=0 oe (the “=0" may be implied)
4
Al: tanf= 3
Al: 8=53.1°233.1° and no others in the range

(Note: 0 and 360° are outside the range so ignore if given as solutions.)

Bl: &=180° Award when seen and allow however it arises.

%uuitirn Scheme Marks
{Esma—cosa]: =1=2smmbB-cosH==1
A(;:) = 2sinB=cos0=1
$4sjn:9=cos:9i2cosﬁ+1

then attempts to use sin” 8+cos° 6 =1 = 4—4co0s” 8 = cos +2cosB+1 M1

=>5cos:€li2cosﬁ—3=0=>c059=... dM1

cos&:i,—l or cosB:—i,l Al

5 5
6=53.1°233.1°,180° ALBL

()
(10 marks)

M1: Attempts at least one of 2sin & —cos @ = *1. rearranges and squares then attempts to use
sin’ +cos’8 =110 produce an equation in just cos @ or just sin& . FYTin siné it is

4sin® @+4sin0+1=1-sin’ 8

dM1: Solves their quadratic in cos & or siné to obtain at least one value for cosé& or sin8

L 4 ) 4
Al:  One correct pair of solutions. FYTin sin@ it is sm6=0,§ orsin B =0‘—§

Al:  @=53.1°233.1° and no others in the range. (Note via this method some extra solutions
in the range are likely)

Bl: & =180" Award when seen and allow however it arises

It is possible someone could have studied WMA13.

MI1: Attempts to write 2sin & —cos &in the form Rsin(8—o) o.e. FYI
25in8 —cos 8=y/55in(6-26.6°)

1

dM1: Proceeds from R sin’(6—at)=1 to Siﬂ(ﬁ—u):iE

Al siu{6~26_5°):i%

Al #=53.1°233.1° and no others in the range

(Note: 0 and 360° are outside the range so ignore if given as solutions.)

Bl: #=180° Award when seen and allow however it arises.
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%1:5;’:;2? Scheme Marks
(a) 2smn(8-30°)=5cos & = 2sin fcos30°—2cosPsin30° = 5cos & M1
~cosé = 2tan Acos30°—2smn30° =5 dm1
NERS
= 2tanfx——2x—=5 Al
2 2
= 3tanf=6=tanH=23 * Al*
4
(b) | Attempts arctan 2+/3 _and then subtracts 20° M1
= x=awrt 53.9° 233 9° Al Al
(3)
{7 marks)
(a)
M1 Attempts to use sin(&—30°) = sin fcos(+30°) £ cos &sin (£30°) within the given
equation
Condone the omission of a 2 on the second term and a slip on the 5 of Scos@
dM1  Divides by cosé& to set up an equation in just tané .
They may collect terms in sin & and c0s& before dividing by ¢056 to set up an
equation in just tan &
An equation with c0s30° and sin 30° still not processed is acceptable.
Al Fully correct equation in tan & with the cos30°and sin30° processed
{ﬁsi.nf? =Gcosf = tan & = 2+/3 1s acceptable for both A marks)
(Note If they proceed directly to the final answer from
5+ 2sm 30° :
tanf=————=tanf = 2\4@ then maximum M1dM1A0AO unless
2c0s30°
5 . . .
tan & = NE or equivalent 1s seen before the final given answer.
3
Al1*  Correctly proceeds to given answer.
(b) Answers with no working scores 0 marks
M1 Attempts to find a value for x.
Allow arctan 2+/3 . followed by adding or subtracting 20° . Which may be mmplied
by
tan{x +20) = 2«..'{5:5 X= arcran(lﬁ) +20=...
Alternatively. attempts to use sin(x—10°)=sin xcos10°+cos xsin10° within
the given equation. divides by cosXx to set up an equation in just fan x and
proceeds to find an angle for x
5 M) = Mg
fanx — 5cos20 _."3.11110 e
2cos10 + 551 20
Al One value provided M1 has been scored. Allow either awrt 54° or 234% (orin
radians awrt 0.94 or 4.08)
Al x=awrt 53.9° 233 9° and no others inside the range provided M1 has been

scored. Ignore any angles outside the range. Must be i degrees
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Question Scheme Marks
sin (8 +43°
3tan(6-+43°) = 2cos (6 +43°) = 35T ) (04437
' ' ' cos| & +43%) M1

= 3sin (8 +43%) = 2cos” (8 +437)

= 3sin(6+43°) =2(1-sin’ ( 6+43°)) M1
= 2sin’ (6+43°)+3sin(8+43°)-2=0
: _ M1
= (2sin(6+43°)—1)(smn(F+43°)+2)=0=sm(F+43%)=__.
sin( &+ 43°) 1 Al
2
= arcsiu“E 437 M1
#=-13° 107" Al
(6)
{6 marks)
Notes:
M1: Uses tan.. = sin.. and multiplies through to form an equation of the form Asin... = Bcos® .
COS..

Condone poor notation e.g.:

3tan(8+43°)=2cos(8+43°) =32 (81 43°) = 2cos(0+43°)
cOs

= 3sin( 6 +43°) =2cos” ( @+ 43°) (with or without brackets)
M1: Applies Pythagorean identity to obtamn a 3 term quadratic equation 1n sin.
Allow use of cos”...=+1+sin" .
M1: Solves a 3 term quadratic in sin( & +43°) by any valid means.
This may be implied by at least one correct root for their quadratic.
Allow 1f they have sin(& +43%)=x or another variable or e.g. sin a where & = ¢ + 43°

Al: Correct value of sin(&+43°) If sin{ #+43°)=x 1s used. it must be clear they mean
sin( &+ 43° ) but this may be implied if they have e.g. sin a = %2 where = &+ 43°

If x=l 15 left as a final answer 1t 15 AD.
2

M1: Correct method for solving sin(8+43°% )=k, |k

< 1. look for use of inverse sine followed by

subtraction of 43 from sin™" (their k). Implied by one correct solution for their &

Do not allow mixing of degrees and radians for this mark
Al: Correct solutions and no others in the range.
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Question : .
Number Scheme Marks

(i) States or uses fanx = - = Ssinxx o +13=cosx Bl
COsX CoOs X
Ssin” ¥ +13cosx =cos” x = 5[1—::0*:2 x]+l3::c*:x —cos” x M1
= 6c05° x—13c0sx—5=0 Al
:>{3cc-5;x+1}[:2cr:-sx—5]:D:»cmx=—% M1
=x=1.91 Al
(3)
(ii) (a) | 20=10+12smn(6k +18)° = sin(6k +18)° =§ M1
= (6k+18)=5641236 dM1
= k=064117.59 Al Al
(4)
(h) | 22°C Bl
(1)
(c) | "641"t+18=90=r=1123 Time of day =11:14 M1, Al
(2)
{12 marks)
(1) _ _
Bl: States or usestan x = ——— Eg 3sinxx MY 13=cosx

Cos X CosXx

x -1 2 . . . .
.sin” ¥+ cos” x =1 and mmltiply by cos x to form a quadratic equation in
CosX

cos x (allow if there are slips in coefficients but the trig terms must be correct)

M1: Attempts to use tan x =

Al: Correct simplified quadratic 6cos” x—13cosx— 5(=0) The “=0" may be implied.

M1: Solves a 3TQ in cos x leading to at least one value for cosx

1
Al: awrt x=1.91(following cosx = —5 ) and no other values in the range.

Note: Answers only with no working score no marks. From 6cos x—13cosx— 5(=0) to 1.91 directly. score
final MOAOQ.
(1) (a)

M1: Attempts to use the given information and proceeds to sin(6k +18)° = ¢, or may be implied by
Asin(6k+18)°=FB — 6k +18 = arcsin % (evaluated) (which scores M1dM1)

dM1: Takes arcsin leading to a value for 65 +18. Accept radian values seen for this mark. (0.985, 2.16).
Allow awrt 2 s.f. answers for evidence.
Al: Onevalue for k- 6.410r17.39 Must be in degrees.

SC Allow for 6.4 and 17.6 both given if no more accurate answers are stated.
Al: awrt £ =6.41.17.59 and no other values

Note answers only scores no marks. — the requirements of the M marks must be seen to be able to score them.

(11)(b)

Bl: cao 22°C Condone just 22

(1)(c)
MI: Sets their "6.41"¢+18=90=>t=__ May be implied by 11.23.

Note "5_41".:+1s=g is MO.
Al: cao Time of day=11:14 oe (e.g 11h 14m 1s acceptable).
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Question .
Number Scheme Marks
@) Starting with the LHS: 2cosec®28(1— cos 20) = ——2<°52¢ M1
sin” 28
_ Ve .
2720~ 2sm’9) M1dM1
4sin” Feos” &
=sec’@=1+tan’ d=RHS * Al*
(4)
(b) sec’ x—3secx—4=0=secx=_. M1
cos x:z (1gnore —1) Al
1
cosx=—=>x=_. dM1
x=75.5° 284.5° Al
(4)
(8 marks)

Notes

(a) The most common method and where to award marks 1s as follows:

M1: Uses cosec2fd =

(oe) at some stage in the proof to convert the cosec into sine.

M1  Attempts to use one of cos28==1+2sin’F or sin28=2sinfcosd but condone
sin” 28 = 2sin” Geos” § as an attempt at squaring.

dM1: Depends on previous M. Attempts to use both cps28=1-2sin’ & oe and sin28 =2sinHcos &

Al*  Achieves the RHS with no mathematical errors seen and all stages of working shown. Must see
the sec’ @ before the final answer. Condone minor notational errors (e.g. a missing §) but not
consistent poor notation throughout. There will be other solutions but if they work from both
sides then they need a conclusion at the end.

For other methods or variations apply scheme as follows:

M1:  Uses a correct identity for either cosec 26 or cosec?28 or cot?28 to get the equation in terms of
sin and cosine only or to mtroduce cosec2 if working in reverse. Condone the 2 becoming ¥

M1:  Attempts to apply a double angle identity correct up to sign errors, e.g. cos28==1+2sin’ 4

dM1: Depends on previous M. Use of at least two correct double angle identities and/or Pythagorean
identities to progress sufficiently towards the goal (e g. reduces all terms to single argument
form in cosine or sine only. or identify an appropriate factor to cancel to such. or to get all
double arguments if working in reverse with the sin 26 identified). There may be algebraic slips,
but all trig 1dentities used up to this point must be correct (e.g. see stag reach in main scheme).

Al#*:  Fully correct proof with sufficient stages shown including use of sec’#=1+tan" & or
equivalent identity (e.g. other Pythagorean relation). and if necessary, a conclusion given.
1 2

Forexample l+tan’f=sec’§=———=—"
cos” & l4cos2@

2% M1, use of a suitable double angle identity

_ 2{1-cos28) _ 201-cos28) 2(1-cos28)
(1+c0s28)(1-cos28)  1-cos 28 sin’ 28
identity and Pythagorean identity used to identify the sin in the denominator. all identities correct

39 dM1. correct initial double angles

=2cosec’28(1—cos28) 1% MI. use of correct identity for cosec?26. (Al ifall correct)
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(b) MNote: allow with x or & and allow recovery of nuxed vanables in this part.

M1: Uses part (a) to forms a 3 term quadratic in 58CX or cos x, solves their quadratic and finds cos x
=... or sec x =... for at least one solution. For reference the quadratic in cos is
4cos” x+3cosx—1=0

Al: cosx = 1 (ignore any reference to 05X =—1) Must have a correct cosine or implied by a
correct answer after reaching a secant if no incorrect working seen. May be implied 1f not seen
explicitly.

dM1: Correct method to find a value for x from cos x = k where |k < 1 as a solution for their equation.
May be implied by one correct angle from secX=~Kor cosx=Fk . Note radian answer awrt 1.3
mmplies dM1.

Al awrt 7557 and awrt 284 5% Allow with or without 180° included. but there must be no other
angles in given interval. All previous marks must have been scored. Ignore answers outside the

domain.
(b Alt l+tan’ x=4+3secx=9sec’ x=tan’ x—6tan” x+9 =>tan’ x—15tan” x =0
=tan’ x=_.(=0) Ml
tan x = (W15 Al
tmyx=k=0=x=_. dM1
x =755 284.5° Al
(4)

Notes

(b) Alt
MI1: Makes sec x the subject, squares and solves the resulting quadratic in tan” x leading to a value for

tan” x. Note there may be variations on this approach. such as 1+tan’ x=4434/1+tan’ x being
used before squaring. or solving for “1+ tan” x”. Score for a correct approach leading to a value

for tan’ x.
Al: Correct value for tan x. Need not give both values.
dM1: Solves from their tan x =k, k£ 0 to find a value for x
Al:  Both cormrect values obtained and no invalid solutions 1n the range (ignore 180° as main scheme).

Must reject extra solutions.
MNote: other methods or vanations may be seen. which can be marked according to the same principles,

first M for correct approach to find a value for a trig ratio, Al correct non-trivial value, dM1
solves for x.
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%I:fnslt;grﬂ Scheme Notes Marks
(1) 1 smé 1
tan & + = .
tanfd cosd sné
. sin
cos¢? Uses tand = on both ferms M1
or cosd
1 siné  cosf
tan &+ = :
tand cosf sind
sinf?+cmf?_sin19+cm]€ sin” 6 cos” @
cos? sinf sinfcosd sinfcosfd  sinfcosl
i sin & 1 cos . ) dM1
Uses tan & = and =— and attempts common denominator of sinfcosé
cos tanf sind
with a 2 term numerator one of which is correct. Or attempts 2 separate fractions with a
denominator of sinficosf one of which is correct. Depends on the first mark.
= ;x Correct proof with no notation errors or
sin fcos missing variables but allow “=" instead &
o e e | Al
| of “="_ If there are any spurious "= 03
or ———— ; ;
cos Osin @ alongside the proof score AQ.
(3)
Alternative 1 for (i)
1  tan’f+1[ ta’@ 1 _
tan & + = or + Attempts common denominator of tanfd | M1
tan & tanf | tanfd tand
_seczf? 1 chs-ﬂ'
tan ‘6 sind
a E;;S s Applies appropriate and correct
il identities to obtain in terms of sinf and M1
% +1 cosf only and eliminates “double
—cos @ _ lﬁ . cosé decker” fractions if necessary
sin & cos @ smé
cos
— 1 % Correct proof with no notation errors or
sin fcosd missing variables but allow “="instead | 4
1 of “=". If there are any spurious “=07"s
r—— ; ;
cos Bsin @ alongside the proof score AQ.
Alternative 2 for (i)
1 sin” @
tan & + == 0sf =
tan#d smBcosd  cosf cosé M1
a
Uses tan & = e and multiplies through by sind or cosd
cos
= sin’ @+ cos =1
sin & L , dM1
Uses tan & = and multiplies through by sinf and cos&
cos
Fully correct work reaching a correct
n?g 2021 identity with a conclusion. If there are Al*
s’ §+cos” ¢ =1 is true hence proved any spurious “= 0""s alongside the proof
score AQ.

www.onlinemathsteaching.co.uk



Online

Maths

(ii)

3cos’ (2x+10°) =1=> cos” (2x+10°)

=% = cos(2x+10°) = (ih.g

Divides by 3 and takes square root of both sides. The “+” is not required.

i III-:]

2x+10° =cos™ | (1)
'E

{ |'1_ ™
cos™!| ":':}\/—" |i10¢
N E
2

)
r' T Applies x = z Ml
1| wyf | 4w L
; =), =" |-10°
eos l:' }"ul 3 | You may need to check their values if
o | J T -
=X = 5 no working is shown.
For reference 2x+10°9=54.735 125264
x=224°0r x=57.6° Awrt one of these Al
x=224and x =57.67 Awrt both with no extras in range Al
If miving degrees and radians allow the method marks.
| (4)
Alternative 1 for part (b)
3cos’(2x+10°) =1=>3(1-sin’ (2 +10°)) =1=
. 2. 2
=-su1'tIx—10°:|-3=~su1{2.1'+10°i-[=}.‘l|; M1
Uses a correct identiry, rearranges and takes square root of both sides.
The “+” is not required.
2. (B
7 o —eig™ | (£} |2 .
2x+10°=sin l_i,,‘{3 Sm—lir.(i}\/gn +10°
) \ 3
f i Applies x = 5 M1
sin“l| "(£),)="|-10° ) - .
| V3 | You may need to check their values if
=x= 3 no working is shown,
x=224%0r x=57.6° Awrt one of these Al
x=224"and x=57.6° Awrt both with no exfras in range Al
Alternative 2 for part (b)
. .'“1+c0*;[4x+2[}'l" 1
3cos™ (20 +10°) =3 — | =cos(4x+20)=—=
\ / 3 M1
Uses a correct identity, rearranges to make cos(4x+20) the subject
- | L 1 H | f
2x410°=cos™ : 3 | cos™! [!r_%n}_zﬂﬂ
cos [ '_l'r x'l_ 20° Applies = x = 4 Ml
_ 3 )7 You may need to check their values if
=x= 4 no working 1s shown.
For reference 4x+20°=109.47.. 250.52_..
x=224%0r x=757.6° Awrt one of these Al
x=224%and x=57.6° Awrt both with no extras in range Al
| Total7 |
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%1:5:;2:_1 Scheme
o : : - 3 . sin2 2x
@ Uses sin2x=2smxcosy AND cos2x=1-2smn" x o 1n ey cgs = M1
COSX  sinXx
sin2x cosdx _ Qam,x'ca‘sx+1—23i1131'
COsXY  sinx COSX sinx
_ 2sinxcesx . _1 D S M1
cosT sinx sy SILX Al*
| (3)
@) Uses part (a) = 7 +cosec 28 = 3cot” 26 Bl
Either
Uses +1+cot’ 26 =+cosec’ 26 — 3TQ mn cosec 268
Or alternatively M1
replaces cosec28 with 1/s1n28 . cot*28 with cos*28/sin°26. multiplies by sin*28 and
uses tcos 28 ==1+sm’28 — 3TQ in sin 26
3cosec’ 26 —cosec 26-10=0 or 10sin”28+s5in26-3=0 Al
(3cosec 2684+ 5)(cosec 26-2)=0 or (5sin 2643)(2sin 26-1)=0
5 : 31
= cosec 28 =—§. 2 or —>=n 26 = —E_ E dM1
. 3
=rsin 28 =——, lz}» &=
5 2
9=1£jw.zesz] ?—‘;(1_31]_ —0.322, —1.25 (awrt these values) Al Al
(6)
Total 9
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MI1: Uses
* sin2y=2sinxcosx
« AND cos2x =1—2sin’ xor equivalent. Condone sign slips on the versions of cos 2x
. . sin2x coslx .
1n an attempt to write +— as an expression in sy and cosx

cosxy  sinx
dM1: Adopts a valid approach that can be followed and completes the proof .
All necessary steps may not be shown and condone errors such as writing cos for cosx or sinx” for sin® x
A1*: Correct proof showing all necessary mtermediate steps with no emrors (seen within the body of the solution) or
omissions of any of the steps shown. The LHS starting point does not need to be seen
See mam mark scheme and below for examples showing all steps and sconing full marks

siu2x+r:os2x sin xsin 2x +cos xcos 2x sin2x cos2x 2sinxcesk coslx

- = - = —+

cosx  smx SULXCOSX cosx  sinx cosT sinx
2sin® xcosx+cosx(1-2sin’ x) 2sin? x +(cos? x —sin* x)

SILXCOSX = sinx

=ﬁ _sin'x+cos’x 1
sin x cesY sinx sinx
= COSECY = COSeCy

Alt part (a)
M1: For using compound angle formula sin xsin 2x +cos xcos 2x = cos(2x —x)

dM1: As in the main scheme, 1t 1s for adopting a valid approach that can be followed and completing the proof
Al: Correct proof showing all necessary steps (See below) with no errors or omuissions

s 2x N cos2y  smxsin2x+cosxcos 2y

cosx  sinxy SINXCOSXY
_cos(2x-x)

SI0 X COS X
cos%
siuxpes’f

= cosecy

Bl: States 7 +cosec 26 =3cot’ 26 or exact equivalent which may be implied by subsequent work
OR 7+cosec x =3cot” x with x=28
Watch for and do not allow 7 +cosec 8283 cot?
M1: Aftempts to use part (a) and uses £1+cot” 28 =+cosec’2d to forma 3TQ 1n cosec 26
Condone 3cot” 26 being replaced by 3x*cosec’ 26 +1with or without the bracket.
Condone when the "7" 15 missing but these attempts will score a maximum of 2 marks. This mark and dM1
The terms don't need to be collected for this mark.
Altematively replaces cosec28 with 1/5in28 . cot®28 with cos*28/5in°28 within an equation of the form
a+ beosec 28 = ccot” 26 multiplies by sin”28 and uses +cos’26 = =1+ 50’28  — 3TQ i sin 28
Al: Correct equation 3cosec” 26 —cosec 26—10=0 or 10sin’ 26 +sin 26 -3 =0
The = 0 may be implied by further work, e g solution of the equation
Allow this mark even for the correct equation in a different forms. E.g. 3cosec’ 26 —cosec 26 =10
dM1: For a correct attempt to solve their 3TQ sin 26 or cosec 26 leading to a value for &8

If they state that sin & = _% %anddonol proceed to take arcsin and <2 1t 15 MO

Al: For two of awrt ¢ == (0.262), ST (1.31). —0322, -125
1z 12
A1l: For awrt 6‘=1£q{0.262}_ %{1'3”' —0.322, —1.25with no additional values within the range.

How to mark when other variables are used, e.g. x =26

Bl: 7+cosecx=3cot’ x

MI1: Uses +1+cot” x =+cosec’x to form 3TQ in coSeC X ............ or the equivalent in sinx

A1l: Correct equation 3cosec’x —cosec x—10=0 or 10sin°x+sinx—3=0

ddM1: For thas to be scored there must be an attempt to halve the values, otherwise MO.

Allow full marks to be scored for a candidate who vses a different vaniable correctly and reaches 4 correct answers
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Cluestion
Number Scheme Marks
i 10
(i) Ssin{lﬁ'—lﬂ"}:l=>{2ﬁ—lﬂ°]=arc5ini% M1
1947410 160.53+10
g = ] dM1
2 2
& =awrt 14.7°,85.3° Al Al

(4)

(i) (a) | Wrtes 1 —si.nc}f:lsina—L oe Mi

tan o tan o
r) -
2 3sina= 2% _3gng = 2cosa=3sin’a * dM1 Al*
tan o sin &

(3)

(b) lccsﬁr:hmjﬁr:;vlcosﬁrzi{;l—caalfx_] M1

3c0;3a+2coscx—3:ﬂ Al

2 -2+
Attempts to solve 3cos a+2cosa—3=0=cosa :l_Tm oe dM1 Al

@ =5.517 radians Al

(3)
(12 marks)
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M1  For proceedingto x = a:csin[ %] which may be implied by the sight of awrt 19.5%or awrt 160.5%
(Allow awrt 0.340 (radians) for this mark)

dM1 For correct order of operations leading to one answer for #. May be implied by 14.7°/14.8% but
cannot be scored by adding 10 to an angle in radians but may be implied by awrt 0.257/0.258rad

Al One of &=awrt 14.7°,85.3%ignore any others.

Al Both of &=awrt 14.7°,85.3° and no others in the range.

Note that solutions based entirely on graphical or numerical methods are not acceptable so
answers only will score 0 marks.

(i1)(a)

: 1 . .
M1 Uses the terms of an AP to set up a correct equation. Eg ———sina =2sma —
tan o

tang
'

cos _ cosa 1 0 _ . .
- —sma=2sma —— . They may also do 2 ——sma'1=25ma—sma.{:‘ondonem1xed
sin & sin & \tan o ),

variables and poor notation for the method marks.

dM1 Uses tane =

within an equation involving
COS tan cr
do not award 1f they just proceed straight to the final answer. It 15 dependent on the previous method

cos o

,81n & & 2sin & . This mark can be implied but

. . cos @ )
—— —sin& = 2sin @ ——— scores M1dM1 straight away.
sin of sin o

mark. A candidate starting with

Al*  Proceeds to given answer with no errors or omissions. The equation must start with an equation
involving tanc but see the note below for further guidance. Withold this mark for incorrect notation

eg sing’ or if they had mixed variables on the same line. Eg oand 8.

1 o
Note: In the example below they can score full marks as tana = =
cosd

term listed on the first line. Had they not written these first three terms or stated somewhere 1n their
sin ¢

15 implied by their second

solution tan o = in their working then we would withhold the final mark.

COs

(il) Sma ;&2 | 25aa

5 m A .
S1n

¢ tan ¢ = -
— SO DS cosa
_‘;mo\ .5-'--;-1«.\

(i) (b)
M1  Attempts to use sin” @ +cos’ @ =1 Eg. 2cos e =3sin’ @ = 2cosa :3(iliccs: o) . Beware that a
candidate may use this identity in part (i1)(a) which would not gain the mark in this part.

- implied here
L QA

Al 3cos’ @+2cos@—3=0 The “=0" may be implied by later work but the terms must be collected on
one side. Evidence of this may be awarded for correct coefficients substituted into the quadratic
formula.

dM1  Attempts to solve their 3cos’ @+ 2cos@—3=0 by the formula/completing the square. usual rules for
solving a 3TQ apply but do not award for attempted factonisation unless their quadratic factorises.

—1+410
3

Award for (cosa =) or (cosa =) awrt 0.72 or awrt —1.4 or equivalent. You may need to

check decimal values on your calculator.

—1+4/10

3 10 ). Implied by (cosa =) awrt 0.7210r

Al (cosa =) L;/Eoe (typically (cosa =)

(a’ =) awrt 3.52 radians.

Al (cr :) awrt 5.517 radians and no others in the given range
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%tﬁggp Scheme Marks
()@ | P(-180.-4) Bl.BI
(i1) Q[:45IJ_ID] Bl
(3)
() | R(360.7) B1.Bl1
(2)
(5 marks)

For all parts condone missing brackets and check the graph/next to the question for answers.

Condone use of the degree symbol for their x values eg (—180°,...) instead of (—180....)

(a)(1)
B1 {—IBE],...] or t —4) or x=-180 or y=—4 condone ¥ in radians
Bl (-180.—4) or x=-180,y=—4 Must be in degrees

SC1  (—4.-180) (on EPEN this would be scored B1B0)
(a)(ii)

Bl (450.0) or x=450. y=0 condone [%Tﬂ 1

(b)
Bl (360....) or (....7) x=3600r y=7 condone x in radians
Bl (360.7) or x=360.y=7 Must be m degrees. Ignore any reference to (0.7)

SC1  (7.360) (on EPEN this would be scored B1B0)

Note if radians used throughout then max score:

() (—7.—4) B1BO (a)(i) E«rm Bl (b)(27.7) BIBO
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Question .
Number Scheme Marks
(a) stm{x—dlﬁc'jzcos{x—ﬁﬂc}
qﬁ{smxcos 45°+cos x5 45° ) = cos xcos 60° + sin xs1n 60° M1 Al
smx+cosx=—cosx+ S11 X
CosXx = («E EI]Sinx M1
i ™
S U B (L S AL*
5 ﬁ_ 2 -1 J
()
(b) | States oruses x+45°=28 o.e. Bl
Proceeds from e.g. tan(zﬁ——'lﬂ"} = —3—J§=> 2680 —45°=105",285° M1
Correct order of operations to find one angle dMl1
#=75%165" Al
(4)
(8 marks)
(a) Condone working in mixed variables

MIL: Attempts to use the compound angle identities to produce an equation in sin x and cos x

Look for ﬁx{ sin xcos45°tecos xsin 45%) = cos xcos60° T sin xsin 60° o.e.

May be mmplied by a first line of g sinx*cosx = éccs xx g SINXY 0.8

Condone missing brackets.

Al: Correct equation in sin x and cosx.

Es \E{ sinxcos45%+ cosxsin 45‘3) =cosxcos 60°+sm xsin 60° o.e. (mav be inplhied by further

work). May also see use of equivalent angles e g_cos(—60)° = cos 60°
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MI1: For an attempt to solve the problem. Look for an attempt (condoming slips) at two of the three elements

required to complete the proof. namely
® use of correct exact trigonometric values for sin45° cos45% cos60°, sin 60°
* collection of like terms 1n sin ¥ and cos v or tan x

simx
* useof tanx =

cosx
Al*  Proceeds to the given answer with all previous marks scored.
There should be no errors in the manipulation and no bracket omissions, other than a missing trailing
bracket.
eg -JE(BH] ¥ 05457 + cos x 511 45° = cos x cos 60° + sin xsin 60°

When proceeding from Asinx = Bcosx (where 4 or B may be 1) to the given answer it is acceptable
2+.3 s X
7

sinx to the given answer as evidence of the use of tanx = i

1
to proceed from —cosx =
2 COSX

Condone poor notation to be recovered provided the final answer line 15 written correctly. Condone
working in mixed variables provided the final given answer 15 all 1n terms of x.
Allow surd work to be done via a calculator.

(b)

x445°
Bl: Statesoruses x+45°=28 oe eg 0= !

This is implied for sight of the equation tan (28 —45°)=-2 £y
MI:  Proceeds from tan(20ta")= —2—1"3_::» 28+ @ =105 or 285% where ¢ =0
The attempt must either achieve an angle of 105° or 285° or equivalent expression (Allow i radians
(3sf) which are 1.83, 4.97). or allow a general solution of e.g. 28 x&®=—-75° +(]80n]°
Maybe implied by further work which 1s not 75° or 165°

dM1: Correct order of operations to solve their 26 + &%= .
This is dependent on the previous method mark.

Note that tan(28 —45%)= —2-+/3=75° does not imply this mark. We must see eithere. g

26 —45°=105"= 6= or some mtermediate stage before seeing 75°
Al-  Both angles ¢ = 75°,165% with no others given within the range

Note that tan(29—45°} = —E—Jg =28-45°=105"= 8 = 75°.165° 1s acceptable for full marks

Alt (b) via use of cos(26 —105) =cos28cos105%+sm 2Fs1in 105°
cos105°

J2sin26= cos(20-105") = tan 2= ————— = §=75°.165°
V2 —sin105°
Note the order of the marks needs to match up to the main scheme so 0110 is possible.
Bl: Forachieving tan28 = —ﬁ o.e 50 allow tan28 = Lm =awrt —0.58
3 Jz—smlo:'}"

Or via double angle identities /3 tan> 8—6tan8—+/3 =0 oe.
MI: Attempts to use the compound angle identities (allowing sign slips when using them) to reach a form

tan 26 = k where k 1s a constant not —2 —-\E (or expression in trigonometric terms such as cos105°
as seen above). Allow 26 = —30° o.e. (allow in radians —% )} to imply this mark Do not be concemed
)

by the mechanics of their rearrangement.
Alternatively, via double angle identities reaches a 3TQ in tan &

dM]1: Correct order of operations from tan 26 =k proceeding to #=... e.g. 26 =-30°= & =-15° (which
a
must be in degrees) can score this mark You may need to check this if 8= — = 15 not written

Alternatively, correctly solves their \E tan® B —6 tan O—Jg =0 proceeding to & =...
Al: Both angles 8 = 75°.165° with no others given within the range
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Q}msnon Scheme Marks
umber
(a) 12 tan 2x +Scot xsec x =0
2t | O
lgx—l_rl +5><?[.1+r ):0 B1 M1 Al
| ( 24 f 2 o4 2
1226 +5(14+£ (1= ) =0 5¢' ~24¢ -5=0 * INE
(4
(b) 5t —241" -5=0
(5 +1)(#*=5) =0 M1
Correct order of operations ¢ =(+) JS=x= dM1
Two of awrt x=662114° 246° 294° Al
All four of awrt x=659°.114.1°2459°2941° | A1
(4
8 marks
(a)
Bl Any correct identity used within the given equation either in terms of tanx or in tenms of ¢
Eg: Attempts to replace etther tan2x = EL? cotx = 1 -o1 sec’ I=1+fj
I—tan” x fan
M1 Uses tzmh:ifr, cotr:L,and sec’ x=+1+tan’ x or with 7 =tanx to produce an
I+tan’ x fanx
equation in terms of £ or tan x
Al Correct mtermediate equation in £ or tanx The = 0 may be mmplied by later work

Al*  For proceeding to the correct answer with a correct intermediate line. Must have = 0.
There cannot be any notational or bracketing errors within the body of the solution 1f this mark 1s to be

- - 3 1
awarded. A notational error 15 tanx” <> tan” x

The intermediate line should be of a form 1n which the given answer could immediately follow. See
main scheme for such an example; the fractional terms have been dealt with in this case.
Condone partially completed lines if the candidate 1s only working on one side of the equation

®)

M1  Correct attempt to solve.
Allow an attempt to factorise 524t —5=0= {m‘] + b) (crz +d } =0with ac=35.bd =+5

Altlets u =+ and attempts to factorise Su” =241 —5 = 0 = with usual rules.
Allow use of calculator giving ' =5 or tan” x = 5 (You may ignore the negative root).
It is also implied by /= 5 oort= —\E Watch out for tan x = 5 which 1s MO
dM1 For using the comrect order of operations and finding one value of x for their £ =k where kisa positive
constant. Allow accuracy to either the nearest degree or correct to 1dp in radians.
It 15 dependent upon them having scored the previous M1.
Al Anytwo of awrt x =66°114°246° 294> May be implied by awrt two of 1.15, 1.99, 429_5.13
Al All four of awrt x=65.9°114.1°,2459° 294 1° AND no extras within the range.
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Numiber Scheme Marks
(a) R=J41 Bl
fan g =%=>a=awﬂ 0.675 M1A1
(3)
{b) (1) Describes stretch: stretch in the y direction by "J41" B1 ft
IK— arctan 4
(1) Describes translation: E g translate by 3 Bl ft
\ 0
2)
Attempts either g(8) =——> OR g(8) =
(©) 2 4 M1
4+(+/41)
Range 2< g(8) <225 Al
(2)
7 marks
(a)
Bl R=+41
Condone R =441 (Do not allow decimals for this mark Eg 6.40 but remember to isw after v41)
M1 tan cr =ii,rana =i%:>a =_.. Condone sinr=4. cosar =5= tanax =i
5 5
If K 15 used to find o accept sina =i%or COS & =i%:‘> o=
Al @ = awrt 0.675 Note that the degree equivalent o = awrt 38.7° 15 A0

1
gjl}i:r) Fully describes the stretch. Follow through on their £. Reguires the size and the direction
Allow responses such as
e stretch in the y direction by "/41"
e multiplies all the y coordinates/values by "v/41"
e stretch in | direction by "/41"
e vertical stretch by "/41"
e Scale Factor "\/41" in just the y direction

Do not award for v is translated/transformed by "+/41"
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M1
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Fully describes the translation. Requires the size and the direction
: - 4
Follow through on their 0.673 or o = awrt 38.7° or a:ctang

Allow responses such as
* translates left by 0.675
¢ honzontal by —0.675
* condone "transforms" left by 0.6735. (question asks for the translation)

* moves «— by 38.7°

* x values move back by 0.673
o shafts in the negative x direction by a:cmu%

. ( —IJ_I;S?S]

i

Do not award for translates left by —0.675 (double negative.. wrong direction)
horizontal shift of 0.673  (no direction)

If there are no labels score 1 the order given but do allow these to be written 10 any order as long as the
candidate clearly states which one they are answering. For example 1t is fine to write ..

If the candidate does not label correctly. or states which one they are doing. but otherwise gets both
completely correct then award SC B1 BO

Score for etther end achieved by a correct method
90

4+mm{¢ﬁ}2

See scheme but allow 225 to be written as 9—:’

Look for 9_;} (implied by 22.5) _  8.22545r £..2 etc

Accept equivalent ways of writing the interval such as [2, 22_5]

Condone 2<g(x)<225 or2<y<225
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@) {;1 =]—3 Bl
(1)
®) y=3 Bl
eg x=30+5x180 or x=210+720 or x=180+2x360+30 M1
x=930 Al
(3)
Total 4

Check for answers next to the guestions and on the graph. If there are contradictions then the
answers given in the main body of the work takes precedence

()
Bl: (4=)-3

(b)
Bl: Correct y coordinate only (others must be discarded)

M1:  Correct strategy for the x coordinate. See scheme for examples.
Values embedded is sufficient for the mark.

Al: Correct x coordinate only (others must be discarded). Isw. Note (930, 3) with no incorrect
working and no other coordinates scores full marks.

- .

31 \
Special case: If they give (3, 930) or gﬁ'r, 3 ] rather than (930, 3) score BIMI1AD
J

o
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Question
Number Scheme Marks
; 3\I .Il. 3 13 ; 3'\.2 r 3\I
@ | Attempts f[x—E/:ﬁi ) +1?[‘—1| +4[\‘E/.|‘” M1
=0=(2x+3) isafactor * Al
- -, . - " (2}
(b) |6 +17x +4x—12=(2x+3)[3x +4x—4| M1 Al
=(2x+3)(3x-2)(x+2) dM1 Al
(4)
- O
(c) Solves tanf=——or "-2" or 3 M1
G=awrt 2.03,2.16 Al
(2)
(8 marks)
(a) - w3 P . \
Ml Allow for an attempt at finding a value of f[\—%/]:é{—%] +1?[\—%}] +4[\—%j]—12

Sight of embedded values 1s sufficient. Attempted division 1s MO
F N
Al*  Correctly shows f ‘ —% |= 0 and states "hence factor” (or substantial equivalent conclusion).
o

i Y

They may state “factor 1f f| -= J =0" 1n a preamble, 1n which case accept a mumimal conclusion such as //
\ -~
\

The M must be scored so there needs to be evidence of etther embedded [—% ]'s or calculations.

(b) Allow for work done in part (a) 1f referred to mn part (b).
M1  Attempt to divide or factorise out (2x+3)

By factonisation look for 6x +17x +4x—12 =lj:2x+3]f3_r2 —h‘iﬂt]

I tdx
By division look for 2x+ 3)61’3 +17x° +4x-12
6x* +9x°
By comparing coefficients look for 6x° +17x" +4x—12=(2x+3)ax" +bx+c)=a=3.c=34. b=
Al Correct quadratic factor (33(! +4x—4.} found. May be within the long division.

dM1 Attempts to factorise their {.3:(2 +4x—4) usual rules.

Al (2x+3)(3x- 2){x+ 2) written out as a product of factors (not as a list) and 1sw.
) [ 2
Allow 3(2x +3};‘ X3 ][1'+2] oe as long as there are three linear factors.

Factors given but no working shown scores MOAOdMOAQ
(c)
M1 Solves tan @ =k where k is any of their roots to their cubic. Allow if tan™! seen followed by an

answer, or 1t can be 1mplied by awrt —0 98 or —1.1 or 0.39 or 0.58 truncated (or awrt —56.3 or —63.4 or
33.7 (degrees))
Al & =awrt 2.03, 2.16 and no other solutions mnside the range.

Accept 0.64767 and 0.6877 as these give correct answers to 3s.f but not 0.6487 as this 1s not
correct to 3s.f
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Question .
Number Scheme Marks
1 . = L2 2 N R
eg (cosf=) - -:ilﬁ(l:lj- }x :25+;><§;+x) A 1
2 x S(1+x
¥ vl pl : Ml
oreg X =5 +(1+x) —2x5(1+x)coséd
. Al*
r_"I::rsé-?‘:lF?.—i_Jl *
3+5x
(2)
b B =awrt42° (42.470747_..) Bl
Attempts to find AR, AD or AC:
eg _A'B = _5 = AB=_.
s 42" sm 30
or
e.s. ~ ABC =180-30-"42.5"="107.6"
smDBC _ smd2.5 DBC—"60.5". LABD —"107.6"-"60.5" —"47.1"
1+ 243 2.3 M1
4D 23 B
sin("47.1") sin30
or
AC
e.g — =— = AC=__.
sin”"108"  sm 30
AB=6.75... or AD=5.07... or AC=9.53... Al
Area =lxﬁx”6.?5"><si11['13{}—3ﬂ—“42_5“} or
2 ' dM1
=%xﬁx“9_54“><sin[:”42.5“}|
=awrt16.1 (m?) Al
(5)
(7 marks)
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(a)

MI1:

Al*®:

Oonline Maths
Jeaching

Uses the cosine rule to form an equation for cos& . Condone just an expression for cosé
(You may not see cosd =)

Condone 1nvisible brackets for this mark.

Be aware of longer versions which may involve splitting triangle BCD into two right angled
triangles. They would still need to proceed to an equation involving cosf to score this

mark.

Achieves the given answer with no errors seen mcluding mwvisible brackets. There must be at
least one stage of intermediate working between their starting equation and achieving the
given answer. Condone o5& not appearing in the answer line, provided it 1s seen correctly
as the subject on an earlier line.

(b) Note there are a variety of different methods to finding the area of tnangle AFC

1 7.54m’
60.5°

\"- m

Bl:

MI1:

Al:

dM1:

Al

42_5%\
[\ ‘

507m 4.46m
(1+24f3m) 9.53m

8 =awrt42° seen or implied. Accept 42.5. May work in radians (awrt 0.73/0.74 radians)

Attempts to find 4B, AD or AC using a correct method. Angles and lengths must be 1n
the correct positions in the relevant formula or formulae. Condone slips in any

rearrangement. calculations and substituting in X =2v’§ provided the method 1s correct.

Condone working in radians provided the angles are consistently in degrees or radians
within the expression or formula.

awrt 6. 75/6.76 or awrt 9.53/9 34 or awrt 5.07/5.08 (mav be implied by further work).

Correct full method to find the total area (the expression 1s sufficient. It 1s dependent on the
previous method mark. Condone use of incorrectly rounded angles/slips and may work in
radians.

1 _ T '
e.g Area= Exﬁx“&?ﬁ“x sm(?r—g—“ﬂ_?'ﬂr“)
May find the areas of the two separate triangles ABD and BDC and add them together.
e.g. Area= %x"ﬁ.[}?"x "6.75"< sm 30 +%><"4.445">< Sxsm"42.5"

Use the diagrams above to help with the various methods. Invisible brackets may be implhied
by further work or their answer.

Note that if. as part of their method to find the total area. they find angle 4ADBE but
incorrectly deduce this as an acute angle then this 1s dMO

awrt 16.1 m* (condone lack of units)
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