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General Marking Guidance

e All candidates must receive the same treatment. Examiners must
mark the first candidatein exactly the same way as they mark the last.

e Mark schemes should be applied positively. Candidates must be
rewarded for what they have shown they can do rather than
penalised for omissions.

e Examinersshould markaccordingtothe markschemenotaccording
to their perception of where the grade boundaries may lie.

e There is no ceiling on achievement. All marks on the mark scheme
should be used appropriately.

e All the marks on the mark scheme are designed to be awarded.
Examiners should always award full marks if deserved, i.e. if the
answer matches the mark scheme. Examiners should also be
prepared to award zero marks if the candidate’s response is not
worthy of credit according to the mark scheme.

e Where some judgement is required, mark schemes will provide the
principles by which marks will be awarded and exemplification may
be limited.

e When examiners are in doubt regarding the application of the mark
scheme to a candidate’s response, the team leader must be
consulted.

e Crossed out work should be marked UNLESS the candidate has
replaced it with an alternative response.



EDEXCEL IAL MATHEMATICS
General Instructions for Marking

1. Thetotalnumberof marks forthe paperis75.

2. The Edexcel Mathematics mark schemes use the following types of marks:

M marks: Method marks are awarded for ‘knowing a method and
attemptingto applyit’, unless otherwise indicated.

A marks: Accuracy marks can only be awarded if the relevant method (M)
marks have been earned.

B marks are unconditional accuracy marks (independent of M marks)

Marks should not be subdivided.

3. Abbreviations

These are some of the traditional marking abbreviations that will appearin
the mark schemes and can be used if you are using the annotation facility on
ePEN:

bod - benefit of doubt
ft - follow through

o thesymbol fwill be used forcorrect ft
cao - correctanswer only

cso - correct solution only. There must be no errorsin this part of the
question to obtain this mark

isw - ignore subsequent working
awrt - answers whichround to

SC - special case

oe - orequivalent (and appropriate)
d.. ordep - dependent

indep - independent

dp - decimal places

sf - significant figures

% - The answeris printed on the paper orag- answer given

C ord...- The second markis dependent on gaining the first mark



. AllAmarks are ‘correct answeronly’ (cao), unless shown, forexample, as Al ft
toindicate that previous wrong workingis to be followed through. Aftera
misread however, the subsequent A marks affected are treated as A ft, but
manifestly absurd answers should never be awarded A marks.

. Formisreading which does not alter the character of a question or materially
simplify it, deduct two from any A or B marks gained, in that part of the
question affected. If you are using the annotation facility on ePEN, indicate
this action by ‘MR’ in the body of the script.

If a candidate makes more than one attempt at any question:

a) Ifallbutoneattemptiscrossed out, mark the attempt whichis NOT
crossed out.

b) If eitherallattempts are crossed out ornone are crossed out, mark all the
attempts and score the highest single attempt.

Ignore wrong working orincorrect statements following a correct answer.



General Principles for Pure Mathematics Marking
(NB specific mark schemes may sometimes override these general principles)

Method mark for solving 3 term quadratic:
1. Factorisation

(x* +bx+c) = (x+ p)(x+9q), Where|pq| = |c| leadingtox = ..
(ax® + bx +¢) = (mx + p)(nx +q), Where|pq| = |c| and |mn| = |a| leadingtox= ..

2.Formula
Attempttouse correct formula (with values fora, b and c)
3. Completing the square

Solving x> +bx +¢=0: (xi%)ziqic, q#0 leadingtox=..

Method marks for differentiation and integration:
1. Differentiation

Power of atleast one term decreased by 1(x" — x"')
2. Integration

Power of atleast one termincreased by 1(x" — x"*!)

Use of aformula
Where a method involves using a formula that has been learnt, the advice given
inrecent examiners’ reportsis that the formula should be quoted first.

Normal marking procedure is as follows:

Method mark for quoting a correct formula and attempting to use it, even if
there are small mistakes in the substitution of values.

Where the formulais not quoted, the method mark can be gained by implication
from correct working with values, but may be lost if there is any mistake in the
working.

Exact answers

Examiners’ reports have emphasised that where, for example, an exact answeris
asked for, orworking with surds is clearly required, marks will normally be lost if
the candidate resorts to using rounded decimals.

Answers without working

The rubric says that these may not gain full credit. Individual mark schemes will
give details of what happens in particular cases. General policy is that if it could
be done “inyour head”, detailed working would not be required. Most
candidates do show working, but there are occasional awkward cases and if the
mark scheme does not cover this, please contact yourteamleader for advice.



1(a) (-2, - 3) B1
(€9)
(b) (1,-9) B1BI
2)
(c) (4,0) B1BI
2
(5 marks)
Condone omission of brackets throughout the question.
If the parts are not labelled, then mark the responses in the order they appear.
(2)
B1: Correct coordinates. Allow x=-2, y=-3
(b)
B1: One correct coordinate. Either x=1or y =-9
B1: Both coordinates correct. Allow x=1, y=-9
(c)
B1: One correct coordinate. Either x=4 or y=0
B1: Both coordinates correct. Allow x=4, y=0
SCI1: Allow a special case (b) B1BO (c) BIBO for both (b) (-9, 1) (c) (0, 4) but not for just one of
these.
SC2: If they write their coordinates as vectors throughout then penalise the first occurrence only,

and allow e.g. (a) BO, (b) B1B1, (c) B1B1.



C’)\lljjer;t;z: Scheme Mark
2(a) 1 Bl
2
@
b
(3+2x)1n2x+l(3x+x2):0:1n2x:... dM1
X
_( x+3 ]
%k
1r12x:_3+x :x:le 2x+3 ) Al
3+2x 2
)
(c)(i) _ 0.5+3
{x, =} %e 20>+ _0.2084310.. Ml
awrt 0.2084 Al
(ii)
0.1948 Al
3)
(8 marks)
(a)

Bl: cao % or 0.5. Condone (0.5, 0). There is no need to see x =

. . .1
Must be clear that this is their answer to part (a) and not just 7 or 0.5 seen anywhere.

(b)

... Ignore any solutions for x < 0

M1: Attempts to use the product rule achieving (4 + Bx)In2x+ ¢ (3x+x%), 4, B and C non-zero.
X

You may see e.g. (3+x)In2x+xIn2x+ 1 x(3+x) if they do not expand the brackets before
X

differentiating. Condone invisible brackets for this mark even if they are not recovered.

Al:  (3+2x)In2x+3+x or unsimplified equivalent e.g. (3+2x)In2x+ 21 Bx+x%)
X

There is no need to see a LHS. Allow invisible brackets provided they are recovered.

dM1: Sets an expression of the form (A + Bx)In 2x+£(3x+x2) o.e.=0, with 4, Band C
X

non-zero, and isolates In2x or Inx on one side. Dependent on the previous method mark.




Al*:

()@
M1:
Al:

(c)(ii)
Al:

Proceeds to the given answer with no errors seen.
Invisible brackets earlier in their work are penalised here.

_ x+3 3+ —(x+3)

Must be in this form but condone x=%e 243 or x=%e 3T o x:%e 2x+3
-x-3
Do not accepte.g. x = %ezx +3

_(x+3j
. 1 2x+3
Note that you may see some that work backwards from the given result x = 5 e to

(3+2x)In2x+3+x=0. This approach scores no marks unless there is clear evidence of
differentiating the given equation y = x(3+x)In2x and must have a conclusion to score the
final A1*. If unsure, send to review.

Substitutes 0.5 into the iterative formula. May be implied by awrt 0.208 or awrt 0.196
awrt 0.2084

cao 0.1948 following award of M 1. This is not scored for awrt 0.1948



QuiEsition Scheme Mark
Number
3(a) {dx } 2(y-1% =22y -1)(y-1)
- = M1
dy (y-1?
_2y"+2y _2(y-1)-2(2y-1) M1
(y-1' (y-1y
2y
=- Al
(y-1
3
(b) dy 2-1)° 1 2x2-1
g —="—0nZ "= —— d = =..13
T 2x2 {4} wme = B Ml
y_2:n_in(x_n3u) dM1
x+4y—-11=0 Al
(&)
(6 marks)

or {;ﬂ =} a(y-1)"-BRy-(y-1)" oe.
3

where «, >0

2(y-1)-2(2y-1)
(y-1°

(2)
M1: Attempts the quotient rule (or product rule) — see below for the required forms.
dx -1’ = pRy-1)(y-1
Allow for {_ :} aly=1’ - Ry -
dy (=1
dx | a(y-1)*-BC2y-D(y-1
where a, #>0 but condone {— =} == A ); =D
dy (=1
dx _ _
Note the correct differentiation using the product rule is {d— =} 217 =22y -DH(y-1~"
Ly
Attempts using implicit differentiation or partial fractions should be sent to review.

MI1: Attempts to expand and simplify their numerator to a quadratic expression with brackets
removed or cancels a factor of (y — 1) correctly and simplifies to a linear numerator, which
would simplify to ay + b where a or b may be 0 (there is no need to expand the brackets for
this mark in this approach).
Using the product rule, they must attempt to factor out (y—1)~ and have a linear expression
as their other factor (as above) or create a common denominator of (y—1)° with a linear
numerator (as above).
e.g. 2(y-1)7-22y-D(y-1)" = (y-D7[2(y-D-22y-D)] or
Dependent on a reasonable attempt to use the quotient rule or product rule but condone slips
in applying these so that the forms specified above might not be achieved e.g. sign errors or
miscopied terms.

2y T : 2y
Al: or simplified equivalent. FYT —

is also acceptable.

(=1’ ¥y’ =3y*+3y-1



ISW if they go on to attempt to expand the denominator incorrectly.

(b)
MI1: Attempts to find % or (;E when y =2 and attempts to find the x coordinate when y =2
4
Ignore labelling of L4 or dx
dx dy
dM1: Attempts to find the equation of the tangent using their value of % 1.e. the reciprocal of ;E
34

(not & or _dx or _d_y) and their attempt at x when y = 2
dy dy dx
If using y = mx + ¢ they must proceed as faras ¢ = ...

Note that they may use x—x, = ;ﬂ( y—,) directly (or x = ny + d with n = their value of ;ﬂ)

34 3

Al:  x+4y—-11=0 or any integer multiple of this. Requires the = 0. The order of the terms does
not matter.

Note: allow % = —i coming from an incorrect (;E or from a restart to score full marks in
3

part (b).



Question Scheme Mark
Number
4(3) 34-13
p=10" or g=10 M1
p =awrt 20.0 or g =awrt1.62 Al
3.4-1.3
p=10" and ¢=10 dM1
p=awrt19.95 and g =awrt 1.622 Al
)
(b) e.g. "19.95"x"1.622"" =700
="1.622"" = 700
"19.95"
700
=71= log,.mzz.. (Wj =awrt7.36 MI1Al
2)
(6 marks)
(@)
MI1: A correct expression for p or g. May be implied by a correct value so p =awrt 20.0 or

Al:

dM1:

Al:

SC:

q =awrt 1.62 Condone p truncating to 19.9 but not just p = awrt 20
May be seen as e.g. {N =} 10'*x... to imply the expression for p or {N =} ...><(10°'21)l to
imply the expression for ¢ (but not just {N =} Lx10%21),

Note that they may use simultaneous equations i.e. pg” =10 and pg'’ =10** which may

lead to ¢" = 129519; =125.8... so ¢ ='125.8... which scores the M1.

p =awrt 20.0 or g =awrt 1.62 Condone p truncating to 19.9.

A correct expression for p and a correct expression for g.
May be implied by correct values so p =awrt 20.0 and g =awrt 1.62 Condone p truncating

to 19.9 but not just p = awrt 20. May also be implied if embedded in their equation.
It is dependent on the previous method mark.

p=awrt19.95 and g =awrt 1.622 There is no need to see the complete model.
If p and g are not stated explicitly then allow them to be implied by e.g. { N :} 19.95x1.622'

Incorrect index work seen e.g. 10" +10%*" followed by correct values for p and g scores
maximum SC 1100.




(b)

M1: Uses their values for p and ¢ in pg" =700 or uses log700=1.3+"0.21"T and proceeds to a

Al:

value for 7> 0 (or f) using the correct order of operations and correct log work.

They cannot proceed directly from "19.95"x ("1.622")T =700 to a value for T without at least

00 ok 700 700
"19.95" B1eig 95 "19.95"

(".622")" = oe eg Tln(".622")=In

You may need to check their log work on a calculator, in which case 2 sf'is sufficient.

Condone slips such as multiplying instead of dividing or miscopying their p or g e.g. 1.62 in
place of 1.622.

Note that log 700 = pg" is incorrect and scores MO.

awrt 7.36 following award of the M1.



Question Scheme Mark
Number
5(a) f(x)>5 MI1Al
(2)
(b) . x—7
te’ =} | == ]+2 MIAI
x>7 B1
3)
(©) 35+425¢" 242 y L, 26
fg(a)=8=>——————=8 or ga)=f B)=>7+5"" =—
g(a) 71507 _3 g(a) (®) 3 M1
3742562 = 406" % +32 = 15¢" =5 = a =213 dMIAL
3)
(8 marks)
(2)
Ml1: f(x)...5 where ... is any inequality or equality.
Ignore another bound e.g. 0 < f(x) for this mark.
Condone use of y for f(x) or justf ... Sbutnotx ... 5
May be implied by use of interval notation with or without f(x) e
Al:  f(x)>5orf>5o0ory>5butnote.g. x>5.
5<f(x) <o scores Al but 5<f(x)< o is AO.
Using interval notation, (5, ) scores M1A1 but (5, ] or [5,] or [5,) score M1A0
with  or without f(x) €.
(b)  Use of log in place of In or log. is ambiguous and is condoned only for the M marks.
-1 tx+ 7 iy + 7
M1: Complete attempt to find g'(x) . Score for {y =} In 5 +2 or {x=}In 5 +2
D ) Inx-7
Do not penalise invisible brackets unless they are clearly incorrect e.g.
7 _ .
Al: {g_l(x) :} ln(x )+ 2 o.e. {g_l(x) :} In| < +2 is acceptable.

- —7)e?
7J+2lne or In(x-7)—In5+2 or ln[gj
_7j+2

+ 2 but not clearly

So accept e.g. {g_l :} ln(x

ISW after a correct answer is seen.

There is no need to see a LHS but score A0 if they have e.g. x = ln(x

: . -7
Condone spurious y = e.g. g ' (x)=y= ln(x5 ]+2

x—7

Condone invisible brackets if they are unambiguous e.g. In

Inx-7

incorrect +2




BI:

(©)

Ml:

dM1:

Al:

x>7 mustbexandnotyorg
Using interval notation, (7, ) scores B1 but (7, 0] or [7, ] or [7, ) score BO.

Ifusing x (7, oo) then it must be x and not y or g

May work in x instead of a which is acceptable for all marks.
Use of log in place of In or log. is ambiguous and is condoned only for the M marks.

5(7+5&4)+2

7+5¢2 -3

Attempts to form the equation =8 or attempts to form an equation from

5x+2_
x—3

26
8:>x:...{?} and g(a)=f"'(8) = 7+5¢"" :"%"

2 2 naen__ .

You may see SXF2 gy {?6} = {a=} ln[ 2 5 j+ 2 which scores M1dM1
x —

Attempts to rearrange the equation to the form 4e“” =B o.e. with AxB >0

It is dependent on the previous method mark.
naen_

Proceeding directly to ln( . 5 ]+ 2 scores M1dM1

1
{a :} 2—-In3 or simplified equivalent. Condone {a :} 2+In| — | and allow x =
3

2
Condone ln[%j and ISW after a correct simplified equivalent is seen.

|
3

Condone also {a=} 2+In




Question Scheme Mark
Number
6(a) R=5 B1
tanaz(gj:ﬂx:... M1
5sin(x +0.927) Al
3
(b)() Max = 529 B1ft
) 2x+"0.927"=777z:>x=... Ml
awrt 5.03 Al
3)
(6 marks)
(a)
B1l: For R=15. Not scored for just R =—5 but condone R = +5 for this mark. Condone 5.00 (3sf)
MI1: Attempts to find a.
Look for tana = ig or tana = i% leading to a = ... (you do not need to check their value
: 4 3
of @) and o may come from sina = ig or cosa = ig
May be implied by o =awrt 0.927 or if working in degrees by awrt 53.1
Al:  5sin(x+0.927) Requires the expression not just correct values for R and a
May be scored if seen at the start of part (b) only if correct i.e. Ssin(x+0.927) seen not
5sin(2x+0.927)
Condone 5.00 for R but not £5 for R and do not allow invisible brackets.
(b)(i)
Bl1ft: 529 following R = 5 or ft their (a). Look for (4>< (—R) —3)2
(b)(ii)
MI1: Sets 2x+"0.927" = 77” and proceeds using a correct order of operations to a value for x
You may need to check their value if their a is incorrect.
May be seen as e.g. x = %— 0.927 or x= k7z+37ﬂ _10927 where k=1
This mark may be withheld if it comes from clearly incorrect work, e.g., sin(2x+0.927) =1
s0 2x+"0927" =%, 1%
2
Al: awrt 5.03 only following a correct equation. Answer only with no method scores no marks.

If they have more than one answer, then awrt 5.03 must be selected or the others rejected.




Question

Number Scheme Mark
7(a . (1 1
( ) {%:}—2+SSIH(5XJCOS(EXJ MI1A1
. (1 1 5.
—2+5sin| —x [cos| —x |=0= —sinx=2=>x=... dM1
2 2 2
x=awrt 2.21 Al
Q)]
(b) 1—2x+55in2(lxjdx:fz—Zx—écosxdx
2 2 2 MI
fz—Zx—écosx dx:zx—xz—ésinx (+¢) Alft
2 2 2 2
HE S5
202) \2) 272 2l6) \6) 27 \6 dMl
_Iz 2 5 Al
6 9 4
“4)
(8 marks)
(a)  Note: If you just see —2 +%sinx with no previous manipulation of the given expression, then
send to review.
. (1 1
M1: Attempts to differentiate, achieving 4+ Bsin (E xj cos (E x) for A, B non-zero.
: oy . o1 .1
Alternatively, uses the identity cosx =+1+2sin Ex to replace sin Ex and
d .
differentiates to the form {ay =} o+ Bsinx for a, ff non-zero. Note that they may rearrange
o1 Y. . e
+cosx =*1+2sin’ (5 xj incorrectly but allow if an acceptable identity is seen.
. (1 1 5. : dy
Al: —-245sin| —x |[cos| —x | 0.e. e.g. —2+—sinx There is no need to sec a LHS e.g. —
2 2 2 dx
T 10 . (1 1
May be unsimplified e.g. =2+ ?sm Ex cos Ex
Condone slips in their constant term for this mark and penalise in the final mark: see SC1.
(1 1 . .
dM1: Sets 4+ Bsin (5 xj cos (5 xj =0, uses sinx =2sin (%J COS (%j and proceeds to solve

a

<1 orsolves a+ fsinx =0 with

A+§sinx=0 with

. . 4
There is no need to see e.g. sinx = 3

<1 to find a value for x.




Al:

SC1:

SC2:

(b)

Ml:

Alft:

dM1:

Al:

SC3:

Some are incorrectly replacing 2sin(§j cos(gj with sin2x and score dMO.

awrt 2.21 following award of all previous marks. Correct answer only scores no marks.
If there is more than one answer, awrt 2.21 must be clearly selected or the others rejected.
Ignore any attempt to a y coordinate.

Note that if they use the alternative but make slips on the constant term e.g. a sign error
e.g. y=1-2x —% —%cosx they may still achieve {% :} -2+ %sinx and go on to find

awrt 2.21. In such cases allow M1A1dM1AQO to be scored.

Similarly, a sign error on the cosx term e.g. y=1-2x+ % +§cosx followed by a second

error when differentiating may fortuitously produce {d_y =} -2+ %sin x and they may go on

to find awrt 2.21. In such cases allow M1AOdM1AO to be scored.

Note: if you see work that does not show any algebraic integration but proceeds directly

27’ - .
to e.g. Tm 27 _ 7 or similar then send to review.

6 9

. . : 1 . .
Attempts to use the identity +cosx =+1+2sin’ (5 xj to achieve the integral

C+ Dx+ Ecosx where C, D and E are non-zero.
Note that the use of the identity may be seen in part (a) but must be seen again or used in part
(b) to score this mark.

. D . . .
Integrates to achieve Cx + B} x” + Esinx following through on their values for C, D and E.
This may be unsimplified, i.e., they may not have collected their x terms together or they may
have e.g. — 2 x’
8. 5

Attempts to substitute in the correct limits and subtracts either way round into a changed
expression from their C+ Dx+ E cosx
It is dependent on the previous method mark.

r 270 5 427 -87°—45  (47-15)(3-2x)
ca0 —————— 0..C.2. or

and apply ISW after a
6 9 4 36 36 PPy

. . . 14 T
correct answer is seen. Allow equivalent fractions e.g. EJZ for —

6
All previous marks must be scored but note that the below is acceptable for full marks.

z 2
Jz—Zx—écosx {dx}= zx—xz—ésinx P_Ir 27 5
2 2 2 2 z 6 9 4
6

Note that a sign error on the cosx term followed by a second error when integrating may
fortuitously produce the correct integrated expression. Scores maximum 1010 in this case.



?\:iﬁ;gg: Scheme Mark
8(a) 35 Bl
1)
(b) "-35"+40e" =37.88... MI
37900 Al
(2)
c dE MI1Al
(© {E :} 40x0.2xe"* =awrt21.7 thousand {cars} per year
(2)
(d) 150 +450e > ="-35"+40e"** = 40e"*" —185¢"** —450=0 Ml
40e**" —185e¢"** —450=0 =" =6.386522...
dM1
= 0.2X =1In(6.3865...)= X =... ddM1
awrt 9.3 Al
“4)
(9 marks)
(a)
Bl:  {4=} —35 only. There is no need to see the complete model.

(b)

M1: Substitutes # = 3 into the model using their “—35” and proceeds to find a value.

Al:

(©)

MI1:

Al:

May be implied by their answer correct to 2sf which may need to be checked if 4 is incorrect.

37 900 or 37.9 thousand(s) only. Correct answer implies both marks.
37,900 or 37,9 thousand are both also correct.

Differentiates to the form pe”*, p # 40, substitutes in 7 =5 and proceeds to find a value.

Allow 8e to imply this mark.
Sight of 21.7 or 21700 alone scores M0 with no evidence of differentiation.

awrt 21.7 thousand(s) {cars} per year or awrt 21700 {cars} per year including units.
21,700 {cars} per year or 21,7 thousand {cars} per year are both also correct.

Must follow a correct derivative in some form, so allow it to follow e.g. 40x0.2xe

0.2x5 0.2
or 8¢"7 or 40x0.2xe™
Correct answer only scores no marks.

0.2x5 or 86



(d)
M1:

dM1:

ddM1:

Al:

Note that they may work in a variable other than X throughout this part for full marks.

Sets the two expressions equal to each other using their 4, multiplies by e¢**** and proceeds
to a 3TQ with terms collected. All terms do not need to be on the same side (so they may not
even realise that they have a 3TQ).

. . . 2X - 02X
Condone incorrect notation when squaring ¢**" i.e. 02

the marks).

provided it is recovered (for all

Attempts to solve their 3TQ in ¢**** using the usual rules but they may use a calculator, in
which case you may need to check their values to 2sf.
For reference, if their quadratic is correct, look for ¢*** =awrt 6.4 or awrt —1.8

+/424 —37++424
_37ENA e ™" =awrt 0.16 or awrt —0.57 _3TEV
16 180
Note that they must achieve e”** =... so if they substitute for ¢*** then they must revert

back but it may be implied by later work.
Dependent on the previous method mark.

02X

Uses logs correctly to proceed from e =q whereg>0to X =...

May be implied by a correct value for X from their e*** = ¢

Dependent on both previous method marks.

awrt 9.3 following award of all three previous marks. Correct answer only scores no marks.



Question Scheme Mark
Number
9(a) k 3
> B1BI
(2)
(®) —2x+k+3:lx+k+7 or 2x—k+3:lx+M M1
2 2 2
k-1 3k+1
X=—— or x= Al
—2x+k+3:lx+k+7 and 2x—k+3=lx+M dM1
2 2 2
M:x:% and N:x:3k+1 Al
4)
() y coordinate of Ris k +3 Bl
! (k-1), 33,
—x"(k+3))x"—"=—= k. . kx..=0
3= Ml
4k* +8k—45=0 = k=..{2.5} = %x("2.5+3")x(3xz'5+1j:12847 dM1A1
4)
(10 marks)

Mark all parts together.

(a) Note: May be seen on their diagram if they have drawn one.
B1:  One coordinate correct. Allow e.g. x=0.5k ory =3

B1:  Both coordinates correct. Allow e.g. x = %k , =3

1

If they write their answer as a vector | 2 | then score B1B0
3

(b)  Ignore any attempt to find y coordinates in this part.
MI1: Attempts to form an equation with modulus brackets removed.

They must deal with the modulus brackets correctly (so |2x —k| must be replaced with either

2x—k or —2x+k o.e.) but condone a slip e.g. in multiplying by 2 when they first set up the
equation.

So allow e.g. |2x—k|+3=%x+¥ — 2[2x—k|+3=x+k+7 > 4x—2k+3=x+k+7

ore.g. |2x—k|+3=lx+M - |2x—k|+6=x+k+7 - —(2x—k)+6:x+k+7
2 2

Al:  x= % or x = 3k3+1 o.e. Do not be concerned by labelling.

Ignore incorrect simplification after a correct expression for x in terms of & is seen.



dM1:

Al:

(c)
B1:

Ml:

dM1:

Al:

Note:

Note:

Attempts to form both equations with modulus brackets removed.
It is dependent on the previous method mark.

They must deal with the modulus brackets correctly (so |2x - k| must be replaced with each

of 2x—k and —2x+k o.e. in their equations) but condone a slip as above e.g. in multiplying
by 2 when they first set up the equations.

3k+1

) ) k-1 : )
x coordinate of M is x = T o.e. and x coordinate of Nis x = 0.€.

There is no need to specify which is M or N but withhold this mark if they have been
incorrectly paired.

Ignore incorrect simplification after a correct expression for x in terms of & is seen.

If there are other x coordinates given that are clearly answers for part (b) then score final AO.

y coordinate of R is k+3 May be seen elsewhere in their work, but it must clearly be R if

k
being scored in part (a) or (b) (so e.g. (0, k£ + 3) or R: k + 3 is acceptable but not (5, k+ 3]

If they have (k +3, O) but go on to use k+3 as their y coordinate, then allow recovery.

Uses the formula for the area of a triangle using their R and their M, sets equal to % and

rearranges to achieve a 3TQ equation in k. All terms do not need to be on the same side.
Condone slips e.g. in expanding their brackets.

Attempts to solve the 3TQ in & using the usual rules, including by calculator, and uses their
value of £ > 1 in the formula for the area of the triangle using their R and their N to find a
value. If they have two values for k£ > 1 then allow them to use either.

: 1 :
% or exact equivalent e.g. 75 or 7.7916 but not 7.79166...

There are no marks scored for those that set up an equation e.g.

Ar ORN ;OR(llk + ;Hj (Hk + 3”) 33

a( ) = or Area(ORN) =——<x—

Area(ORM) 1 (,,k—l J (,,k—l,,j 40
5 5

—OR
2
without some attempt to set up an equation which can be used to find a value of .

Any attempts via integration that appear to be worthy of credit should be sent to review.



Question Scheme Mark
Number
10(a) Left to right Right to left
COS X 1 cos2x
cotx—cosec2x=———— cot2x =— M1
sinx sin2x sin 2x
_ 2cos’x 1 _ 2cos’x-l _ cos2x M
~ 2sinxcosx sin2x  2sinxcosx 2sin xcos x
2 2
ECf)sx _ 2‘cosx - 1 M1
sin 2x 2sinxcosx 2sinxcosx
=cot2x * Ecéﬂ—;zcotx—cosecbc* Al*
sinx sin2x
(C))
(b) 13+ cot(26 + 30°) = cosec’ (26 + 30°) Bl
13+ cot(26+30°) = 1+ cot’ (260 +30°) = cot’ (20 +30°) — cot(20 +30°) 12 =0 M1
{cot(260+30°) =} 4and-3 Al
1
tan (26 +30°) = L s 20+30°=180°+ tan™! (Zj =60=..or
4 1 1 dM1
tan (26 +30°) = -3 = 260+30°=180°+tan"' (—gj =0=..
=awrt 65.8°, awrt82.0° Al
C))
(9 marks)
(a)
1 2x . .
MI1: Uses one of cotx = Cf)SX Or COSEC2X = — (or cot2x = Cf)s e working right to left).
sin x sin 2x sin 2x
The arguments must be correct (may be recovered if missing).

M1: Attempts to use sin2x =2sinxcosx (and proceeds to a single fraction if working left to
right).

MI1:  Attempts to use +cos2x ==+2cos’ x*1 (and splits the fraction if working right to left).
Alternatively, replaces +1=+sin’ x+cos’ x and divides through by +cos” x to create an
expression in terms of tan x only:

2cos’x—1 2cos’x—sin’x—cos’x 2—tan’x-1 | l—tan’x _ ot 2
2sin xcos x 25sin x cos x 2tanx 2tanx
Al*: Achieves the given answer with no errors. Penalise poor notation e.g. missing arguments or

cosx” in this mark. Condone the use of = in place of = throughout.

The given answer should be stated at some stage, which may be implied through their
working as in the main scheme, or it may be explicitly stated at the start or end of their work.
Note e.g. “LHS =" on its own is not sufficient for this mark.

2 . .
Condone f:os—x =cot2x at the final step (they have already used sin2x =2sin xcos x)
2sin xcos x

They may work from both sides in an attempt to find an expression that is equivalent to both




(b)

BI:

MI1:

Al:

dM1:

Al:

cotx—cosec2x and cot2x . In such cases there must be some minimal conclusion for A1%*.
Note: the degrees symbol does not need to be seen for any of the marks.

Note: Some candidates may restart having not successfully completed part (a). In such
cases, allow full marks to be scored in part (b).

Uses the result from part (a) correctly to reduce the equation so that the arguments are the
same e.g. 13+ cot(20+30°) = cosec’ (20 +30°) o.c. e.g. 098(20 309 _ — ! -13
sin(260+30°) sin" (26 +30°)
Allow e.g. 13+cot X =cosec’ X or 13+cot2X =cosec’2.X even if X is not defined or
even if it is not recovered by later work.

Attempts to use +1+cot’ X ==+cosec’X with their argument and proceeds to a 3TQ.

The = 0 may be implied by later work.

Both correct roots from the correct quadratic, i.e., 4 and —3, which may come from a

calculator or may be implied by going straight to e.g. tan X = % and —%

Do not be overly concerned with the LHS.

Note that if they multiply by tan® X they should have the roots {tan X =} % and —%

coming from 12tan’ X +tan X —1 {=0}

Complete and correct order of operations to find a value for € in the range 0 < <90°
Dependent on the previous method mark and on an appropriate method to solve their 3TQ
which may be by calculator.

May be implied by one correct angle (2sf) for their roots. Do not allow work in radians.
Both values correct: awrt 65.8°, awrt82.0° (not just 82°) and no others in the range

0 < 6 <90°. Ignore any solutions outside the range.



