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EDEXCEL IAL MATHEMATICS
General Instructions for Marking

The total number of marks for the paperis 75
. The Edexcel Mathematics mark schemes use the following types of marks:

M marks: Method marks are awarded for ‘knowing a method and
completing an attempt to 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.

. Abbreviations

These are some of the traditional marking abbreviations that will appearin
the mark schemes.

o ft-followthrough
e cao-correctansweronly

e Cso-correctsolutiononly. There must be no clearerrorsin this part of
the question to obtain this mark

e isw-ignore subsequent working
e awrt-answerswhichroundto

e SC:specialcase

e Oe-orequivalent

e dM-dependent method mark

e dpdecimalplaces

e sf significant figures

% The answeris given onthe paper - apply cso

d... Dependent mark

. AllAmarks are ‘correct answer only’ (cao), unless shown, forexample, as
Alft toindicate that previous wrong working is to be followed through.



5. For misreading 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.

6. If acandidate makes more than one attempt at any question:
e |Ifallbut one attemptis crossed out, mark the attempt whichis NOT
crossed out provideditis not cursory.
e eitherall attempts are crossed out ornone are crossed out, mark all
the attempts and score the highest single attempt

7. lgnore wrong working orincorrect statements following a correct answer
unless the mark scheme indicates otherwise.

8. Mark question parts separately unless the mark scheme indicates
otherwise. If question parts are unlabelled markinthe order presented.



uestion
Q Scheme Notes Marks
Number
1 f(x)=§x3—3x2+5x+ezx(l—2x), x:%
@) £'(x)= AC£Bx+5 {+.) AB>0 (=22 —6x+5+.)
M1: Differentiates the first three terms to achieve Ax>+Bx+5 A,B >0 M1
May be unsimplified but indices must be processed
e”*(1-2x) = 2e™(1-2x)—2e* or e** —2xe™ — 2e™ —2e™ —4xe™
M1: Obtains one of the following forms for the product:
e”*(1-2x) > +Ce™ (1-2x) £ De**
or e —2xe™ - +Fe™ + Fe™ + Gxe™
All coefficients non-zero. Condone if an incorrect rule is stated/used. M1
The product must produce all the appropriate terms so do not allow equivalents Al
e.g., e —2xe” — 2e™ —4xe’ is M0
If only the xe”* term is seen it must be the correct —4xe>* from correct work for the product
Al: (f’(x) =) 2x° —6x+5—4xe™
This answer only. Terms in any order. Not 5x°. May be partially factorised but Isw.
3
(b) £'(0) =2(0)’ —6(0)+5-4(0)e*” =... {5} and
f'(1) =2(1)’ —6(1) +5—-4(1)e*" =... {-28.556...}
Obtains values for both f'(0) and f'(1) with at least one correct £'(1) = awrt -29
or -28. Allow ft on their f'(x) correct to 2 sf (allowing if truncated) provided it is of the form: M1
+Hx* + Ix + J * at least one term of the form+ Ke** or+ Lxe** oe with no other forms of
terms but allow the J to be missing. No substitution needs to be seen.
MO for clear use of f(x) instead of f'(x) but condone mislabelling i.e., sight of "f(0) =" and/or
"f(1) =" provided there is no conclusive evidence that f(x) has actually been used.
Note that f(0) =1 (but note that this could be the same as their £'(0)) and f(1) = - 4.722...
Vo iy Both correct values from a correct f'(x), correct
£(0) = 5 and f'(1) =-28.556... reason, mention of continuity and conclusion. An
= There is a sign change and f'(x) acceptable minimum in bold but allow equivalents Al
is continuous over the interval hence e.g, "'(0)>0, £'(1)<0" for "sign change" and
root (in the interval [0,1]) condone e.g., "x/root/graph is
continuous/continual”. This is not a ft mark.
2)
3 2
(O (n=0mx, =) 2=ty 2209 %5 = 0.3259620992
10 2 4’ +6
MI1: Substitutes x =0 into the iterative formula and then substitutes the answer into the
formula and achieves a value. Condone slips if there is working but if just a M1
value/values is/are given we must see awrt 0.326 (3sf) Al
Al: Awrt 0.3260 (4sf) and accept "0.326"
May just give answer only. Accept if unlabelled/mislabelled but mark their final answer
to (i) in such cases (but isw if clearly followed by just rounding)
c)(ii
(c)(ii) Al

{a=}0.3675 {0.3674712656}




Awrt 0.3675. Treat as a B mark so 001 is a possible mark profile. Accept if
unlabelled/mislabelled but mark their final answer to (ii) in such cases (but isw if
followed by rounding)

3

(Total 8 marks)




Question Scheme Notes Marks
Number
2 "In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable."
f(x)=3+4ezx xelR g(x)=\/x+5 xeR, x>-5
(a) f(x)>3 oee.g., (3, ©) not (3, ]
f(x)>3 Allow y >3, range >3, f >3," > 3" but not B1
e.g., x>3. No need for "R"
(€3]
(b) M1: Swaps letters and rearranges to find the
inverse (either order) and achieves the form
g (x)=x"-5 (y=)++5 M1
Al
x>0 oe Al: {gfl(x) =} x* =5 Ignore labelling B1
Bl: X’ =5 and x>0 oc e.g., 0<x<o0
3
(c) f(lnﬁ)=3+4><7=31 M1: Finds a value gf(ln\ﬁ) via a credible
_ B method. Only condone slips if there is
= gf (ln ﬁ) =gBD=... 6 sufficient working that makes their intention M1
or clear. So do not accept just Al
gf(x):«/3+4e2x+5 f(lnﬁ):a, g(a)=p or gf(lnﬁ)zﬂ
:gf(lnﬁ)= Brax7+5=.. 6 unless it is correct
Al: 6 (not £6) Accept answer only.
@ |
(d) 3+4e” =8
B1: Sets 3+4¢e’* =8 not just g(59)
Condone =#8. May use another letter for a provided it is not subsequently changed B1

into a different expression. Do not award just for 3+4e>'* ~>** =8 - the exponential
part must be fully processed. May be scored later in their answer

3+4e* =8=¢e™ =... {%} =a=.., a:h{\/jJ

M1: Makes e** the subject, from an equation of the form
3+4e’ =k (k>3) =4e’ =c, c#k and takes Ins of both sides (the step when Ins are

applied must be correct for their equation and note e.g., ln( e’ )or 2alne is not far

enough) and proceeds to a real value for a (which may be decimal) so do not allow
In (negative)

Al: (a =) ln(TSJ or exact equivalent in the required "In p" form

1 1
e.g. ln(\/1.25), 1n{\/§} ln[%] but not just e.g., m[%jz or In (%jz or %lnl.ZS

M1
Al

No other unrejected answers. Condone throughout if e.g., x is used for a




3

(Total 9 marks)




Question
Number

Scheme Notes

Marks

3

"In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable."
4x* —14x+1
fr)=X—lrl g
x=3

(@)

(x—3)(8x—14)— (4x* —14x+15) 8x—14 4x*—14x+15
(x=3)’ e T T 3y
M1: Attempts the quotient rule to achieve the form
H(x—3)(FAx+ B)£(4x" —14x+15)  +(4x> —14x+15)%(x-3)(=4Ax £ B)
(x-3) > (x—3)
Alternatively, may use the product rule achieving the form
+(x—3)7 (4x* ~14x+15)+(x=3)" (+4x + B)

f'(x) =

S0

Allow if there is a clear miscopy e.g. 15— 5
Allow if an incorrect rule is used/stated provided correct form achieved.
If (x—3)(8x—14) is only seen expanded it must be correct and not (x —3)"(8x—14)" but
allow sign errors if a "-" is immediately applied to either 8x* —38x+42 or 4x” —14x+15.

If the denominator is only seen expanded it must the correct x> —6x+9
Al: Correct unsimplified derivative seen. Bracketing must be correct unless recovered.

M1
Al

B (x—3)(8x—14)—(4x* —14x+15) _ 8x” —24x—14x+42—4x* +14x—-15 _ 4x* —24x+27

(x=3)’ (x=3)’ (x=3)’
dM1: Multiplies out the numerator and simplifies it to a three-term quadratic or equivalent
ax’ +bx+c

(x=3)*
Al: Correct expression. Only allow values for a, b and c if the expression on the question

paper is seen in their answer. Allow all marks if the denominator is expanded correctly but isw
following the correct expression above

work following use of the product rule achieving

dM1
Al

Alt by
division
first

4 —14x+15 _(4x—2)(x—3)+9
x=3

= 4x—2+9(x—3)71 = Y_ 4—9()6—3)72 (M1:correct form, A1)
x-3 dx

- 4_( _93)2 = 4*(*3‘:)‘;27 (dM1:correct form, Al)

Q)]

(b)

4x° —24x+27{=(2x—9)(2x—3)}=0:>x=%, y=-2

M1: Sets their 3TQ equal to zero and obtains a real value/expression for x. Apply usual
rules but if calculator used they must get a correct real root for their 3TQ which may
be >3

Al: (2, —2)from correct work and a correct derivative in (a).

Allow coordinates given as x =..., y=... No other unrejected solution offered.

M1
Al

2)

(©)

(%, —7) and condone 5, —7
B1: One correct dB1: Both correct. Allow coordinates given as x =..., y =...and accept any

equivalents for . Allow SC B1dBO ifjust (—7, 3). BOdBO for transforming the turning

B1
dB1




point " (% ,—2 )" B1BO if there are other unrejected answers but ignore coordinates that are

clearly just part of their solution such as (% , — 10) from applying f(2x)

)

(Total 8 marks)




uestion
@ Scheme Notes Marks
Number
4 "In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable."
(sin3x+cos3x)’ =sin’ 3x+cos’ 3x +2sin 3xcos 3x = 1 +2sin 3xcos 3x = 1 +sin 6x
Expands correctly and obtains an appropriate clearly integrable function: M1
(sin3x+cos3x)’ — £1+sin 6x (identity sign errors only). See variation below and Alt
,, dM1: Integrates +1+sin 6x to tx+7cosbx
zZ cos6x |12 cos6 .
.[,1,2 1+sin6x dx = [x e } Al: x— * Must not be fortuitous. di\/lll
% L
8 May have done this with more than one integral
7 cos(f)) [z cos(B)) 7z 7 o 1 _ 7 1
12 6 18 6 12 18 12 36 12
M1: Substitutes in the correct limits following an attempt at integration and subtracts
either way round to obtain a two term expression of the form ax +b, a,b#0 and b M1
may be decimal. Allow slips if intention clear. If there is a substitution e.g., u = 6x Al
and they do not revert to x then the changed limits must be correct e.g., & and %
A1l: Correct exact two term numerical expression. May be factorised (Isw)
Must not be fortuitous.
T . . I-cosb6x 1+cos6 .
An unsimplified variation on the above is to reach an Y 4 sin6x
(M1: identity sign errors only)
1 sin6bx 1 sinbx cos6
o 20T Y FOOOY (GMIAT)
2 12 2 12
For the dM1 they must be integrating an expression that is equivalent to +1+sin 6x
and they must achieve an expression that is equivalent to +x+7cos6x.
Final M1 and A1 as before noting that the limits may be applied to separate terms
(Total 5 marks)
Alt (sin3x+cos3x)” =sin’ 3x +cos’ 3x +2sin 3xcos 3x =1+2sin 3xcos 3x
£ : sin® 3x |12 cos” 3x |12
J‘}[21+251n3xcos3xdx= x+ 3 or [x— 3
18 - 5 M1
M1dM1: Obtains +1+2sin3xcos3x and integrates to +x+ A4sin”3x or +x+ Bcos’ 3x dg/[ll
The two M marks are awarded together here.
. l-cos6x Il+cos6bx . .
Note that they could also use sin® 3x+cos’ 3x = + as in the main
scheme variation
A1l: Correct integration
sin’ (ﬂ) sin’ (”J cos’ (”J cos’ (”j
V4 4 Vs 6 V4 4 V4 6 T 1
—+ -l =+—] or | ———Z || —————2|=... —+—
12 3 18 3 12 3 18 3 36 12
M1
M1: Substitutes in the limits following an attempt at integration and subtracts either Al
way round to reach ax +b, a,b € R. Trig evaluated. b may be irrational.
Allow slips if intention clear.




Al: Correct exact two term numerical expression. May be factorised. Isw if necessary

Note

If an alternative method of integration is used score the first M for reaching a clearly
integrable function, dM1 for achieving a correct form after integration and Al if
completely correct. Allow sign errors only with identities used.




Question
Number

Scheme Notes

Marks

5

H =ab" = log,, H =log,, a+ (log,, b)t

(@)

log,a=2.5 or One correct equation in any form.

325-25 3 Implied by appropriate expressions/values.
log, b= W {: — 0,075} The base of 10 may be implied later and allow

40° e.g.,lga

M1

a=10* or 10% orawrt316
3.25-25

h=10 0 or 10" or 10® or awrt 1.19

Any correct expression (or value)
foraorb

Al

log,a=2.5 and Both correct equations in any form.

log,, b= 3.25-2.5 { 3 L 0.07 5} Implied by appropriate expressions/values.

10—0 ~ 20 The bases of 10 may be implied later

dM1

5 3

Allow the above marks to be implied by the equation H =102 x 104’
53

but H=10>"% or H=10> """ or log, H =%t+2.5 need further work

Both correct decimal values to 3sf
a=awrt316, b=awrt1.19 Answers only are acceptable.
Note: Accept values just embedded in the given

a=316.22776..., b=1.18850... model i.e.,
H=316x1.19' or e.g., (1.19)".316

Al

“)

(b)

e.g. {the number of households recycling their household waste}
is increasing by 19% per year oe
ft their b from part (a) provided b >1 and percentage correct to 2sf
All 3 underlined parts are required but accept surrogates such as
rising/going up....by a rate/factor/multiplier of "1.19"...year on year/each year/per
annum
Do not accept:
The amount it is rising/The rate by which it increases/The percentage increase each
year/The annual rate of increase/It is changing by 19% per year/The annual increase is

119%

B1ft

(1)

(©)

Solutions relying entirely on calculator technology are not acceptable.

{ﬁ}:316x1.19f xIn(1.19), :{ﬁ
dr d

M1: Differentiates to the form ab’ (ln b)oe - correct for their positive constants. Not

2} awrt130
5

t=

e.g., "log" unless In is later implied. Allow this mark with "a" and "b" instead of
values.
¢t =5 may be already substituted and allow if it is partially calculated provided there is
at least a product of two numbers seen (and those numbers are correct to 2sf) and it is
correct for their values. A minimum would be e.g., 316 x0.415

A1l: Obtains awrt 130 (2 sf). Not ft
Answer only of 130 (131.176059... or 129.50219... (accurate)) is 00

M1
Al




2)

(Total 7 marks)




Notes Marks

Question Scheme
Number
6 2 2 1
x= 3sin2y—6—y] =9sin22y—§ysin2y+36f or x2 =3sin2y— Y
T T T T
72y 72y

e.g.,% (3s1n2y—6—j[6cos2y—£jor %—36s1n2ycos2y—§sm2y— cos2y+——
dy V4 T dy V4 V4 7’

dx 6 dy
or — 6cos2y—— and may see these as — = 1
4 V4 Y dx /

x%—
dy

or 1:2(3s1n2y—6—](60052 dy 6d_y)
V4 dx 7 dx
dy

dy 36 72ydy 1 ( 6)
1=36sin2ycos2y—=———(sin2y+2ycos?2 or —x >=|6¢cos2y—— |—
Y ydx L (sin2y+2y y)dx 2 A 2 Y7

N | =

M1: Differentiates to achieve any correct form (sign/coefficient errors only) of an

.. dx d .
equation in ™ (or —yj Bracketing errors must be recovered.

Ly
If any trig identities are used e.g., sin2ycos2y — 1sin4y condone sign errors only

but ISW. Note that d—“y(9sin2 2y) = %(%—%cos4y) =18sin4y
A1l: Correct differentiation. ISW once a correct equation is seen

M1

Al

E=2(6cos£—gj(3m 5—3j=—§ =57.0=>Y T (- 017.)
dy Vs 2 2 Vs dx 18

Via £ Substitutes in y == (and x =

Value/nurnerlcal expression for & with all trig evaluated, which could be a decimal.

Implied by % = —% (= —0.17...). This could be done in either order. There may be

slips including incorrect reciprocation e.g., s

"arif necessary) anduses L=1/& g tofinda

-2 + 4 but there must be evidence

of an attempt to use the correct & =1/ ﬁwnh the correct coordinate value/s and
jx -1/ dx 1s dMO. If only a value is given for ‘”‘ - followed by one for the values
must imply < = 1/ &

Via % : Alternatively obtains a value/num. expression with all trig evaluated by

substituting the correct values and making < the subject (either order). Allow slips.

dM1

Correct x-coordinate of P

. .9 9 =&
x coordinate of P is i {P} [Z’ Zj Allow equivalent single fractions. No
working required

B1

27

T 3z

V4 Vs 9 27 p/a (9 3z
0O——=——|x—=|=>x=..., — Oor —= +teDc=—D>——XxX=——"7"-=Xx=...,
4 4 4 18 8 18 8
M1: Uses a straight line equation method - initial equation correct- ft their value/expression for

2 with their non-zero x coordinate and the given y coordinate and proceeds to find a

value/expression for x by setting y = 0. Not a dependent mark but must follow a credible

attempt to differentiate and obtain a value for % using ) = Zappropriately and do not condone

clear use of an unchanged in the line equation.

Al: Correct x-coordinate of Q. Requlres all previous marks.

M1
Al




(Total 6 marks) ‘




Question

Scheme Marks
Number
7 "In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable."
P.=7+16e"" P, =4+me* 0<t<l15
(a) 7+16e* =15=¢"" =... Sets 7+16e*'"" =15 and obtains e " =k M1
dM1: Finds a positive value for 7 - allow slips &
e = % =T= % =awrt 6.93 T>15 but must be correct In work di/lll
e Al: awrt 6.93 May use ¢ or x
3
(b) 9 _ ~-1.6e™" or — §e’o‘” = —1.6e" =awrt —0.97
dt 5
M1: Differentiates to the form Ae ", 4 #16, substitutes in # =5 and obtains a M1
decimal value. There must be some indication of an appropriate method but accept the Al
derivative (with or without substitution) followed by a value.
Al: awrt -0.97 Answer only is MOA(
(2)
(c)(i) {m :} 39 Correct value. Ignore any labelling. Not 32000 Bl
and not both 32 and 32000 unless one is rejected
(i) 36(000)—23(000) =13(000)
M1: "36"-23 or 36000—-23000 either way round with their positive
"36"=m+4 or "36000" =m + 4000 as necessary (no inconsistent units in the 1:;[11
subtraction)
Al: {£}i13000 or 13 thousand (not 13 on its own or with 13000)
3
(d) 4+"32"e %" =7+16e' =32¢ " —16e'“ -3=0 ore.g., 3" +16e"'* -32=0
Sets 4+"32"e"** =7 +16e*'* and obtains a 3TQ in e**'“ (terms may not be on one M1
side). May use any variable or a substitution e.g. f=¢"'* =328’ -165-3=0
The 3TQ and the "=" could be implied by an attempt to solve a 3TQ in e *'* or e™'*
16+,/16° -4 - -16+ 2 - -
e 16216 4G)(D) [ 2440|162 1643)(32) [ 5410
2(32) 8 2(3) 3
Solves their three term quadratic in ¢™'* or " 8" (usual rules apply but must get a real dM1
answer (could be negative) via formula or CTS and not factorisation). Allow going
straight to a consistent calculator answer provided there has been some (minimal)
algebra. If decimal it must be correct to 2sf
ln[2+\/ﬁj 1n[—8+4ﬂ]
e :%:{a =} o1 =awrt4.38 or "= _8+:\/B:>{a =} Of =awrt4.38
ddM1: Obtains a valid positive decimal value (not just changed from a negative) - may d‘i\{n

be slips but must involve correct application of Ins. Accept 4.38 following a value for

—0.1 .1
e()aore+0a

Al: awrt 4.38. Allow if unlabelled or mislabelled e.g., "a", "x", "t"

a =4.3806365...

2+«/ﬁ
8 b

Minimum work: 4+"32"e % =7+16e "', % =

4.38 without the root and an equation will score no marks.




(C))

(Total 12 marks)




Question
Number

Scheme

Marks

8

"In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable."

()

sec @ cosechd { sin460 } _ 2sin20co0s20

= . = - =cos20*
4cosec46 4cosfsind 2sin 26

M1: Clearly uses either sin26 =2sinfcos or sin46 =2sin 26 cos 26 or equivalent
double angle work in the LHS (or RHS) in a correct step with no errors beforehand
AT*: Uses both sin26=2sinfcos@ and sin46 =2sin 260 cos 26 or equivalent work
and obtains the given answer with no errors. Only one intermediate stage of working is
required by the route above and condone starting with the expression in brackets
above. No missing/mixed variables at any stage. Attempts that start on the RHS mark

2sin260cos26  sin26cos?26

or
2sin26 sin 26
Allow meet in the middle proofs. "1=1" proofs need a (minimal) conclusion such as "shown".

the same way and may start with e.g.

M1
Al*

2

(b)

4(5 cos’ 9—9)cosec 40 = 3(1 +tan? 249)sec Ocosecd  0<x<180°

2
5cos” 0-9 =¢0s260 or Correct use of part (a) to achieve

€gu T 5
3(1+tan” 20) 50052 -9
(290 m =c0s26 or better.
an
5cos’0-9=3 1+Sm2 cos 26 or
cos” 20 Must see a correct equation.
Could repeat the work in part (a)

5cos” -9 =3(sec’ 26)cos 26

B1

5 (cos260+1)

—9=3sec’260c0s20= 5c0s260+5-18 = = 5cos’ 20—1300320—6{: 0}

cos 26
MI1: Uses both cos28 =2cos” & —1 and 1+tan” 20 =sec’ 26 or sufficient equivalent
identities in their equation and obtains a 3TQ in cos26. Allow slips in the manipulation but
errors with identities can only be sign errors. If they repeat the work in part (a) it must be done
correctly.
Al: Correct 3TQ. Condone a missing "=0" and recovery including bracketing issues,
missing/mixed variables and poor notation but must not be fortuitous. Allow any multiple.

M1
Al

(€)]

(©)

Allow invented non-zero values for a, b and ¢ for the first two marks only.

(5c082x+2)(cos2x—3)=0=> (cos2x =) —2
Solves their 3TQ in cos2x or cos 26 from (b) to obtain cos2x =k where |k| <1

Usual rules but if calculator used must get one correct root between -1 and 1 for their equation.
May have set e.g., ¥ =cos2x but do not accept e.g. x =—0.4 unless recovered

M1

2
(cos2x :)—g = {x=}...
Obtains any correct 2sf ft value for x in degrees or radians (you may need to check)

from theircos2x ="— % " {Note : —% = 0.991 radians (awrt 0.99 )}

dM1

{x=) 56.789.., 123.21... = awrt56.8, awrt123.2

Al: One of awrt 57 or 123 (may be others in the 0 < x <180 range)

Al
Al




Al: Both awrt 56.8 and 123.2 and no others in the range or multiples of 45. No degrees symbol required.
Ignore labelling. A marks require a correct 3TQ & correct roots seen. Answers only is 0/4

(C))

(Total 9 marks)




Question
Number

Scheme Notes

Marks

9

"In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable."

(@)

J 1 +4e dx = Eln(2x +5)+4e” (+o)
2x+5 2
M1: Integrates to the form +A4In(2x+5)+ Be*™ A, B# 0 Terms may be seen

separately.
Al: Correct integration. Terms together. Constant not required. May be unsimplified

Condone missing brackets i.e., LIn2x+5+4e*

M1
Al

2)

(b)

y :a—|bx—1| :>(%, a)
B1: Either correct coordinate dB1: Both correct coordinates
Accept coordinates as "x=..., y=.." Allow SC B1dBO if just (a, %)

B1
dB1

2

(©)

(0, 9) =9=a-1=a=10 Correct value for a. No other values

B1

Any correct expression or value seen or implied for

4467 {: 5} the y-coordinate of intersection point. May be on
diagram.

Implied by b = 2 if no clearly incorrect work

11

x:3:>{y:}2x3+5

M1

5=10-3b+1=b=2 Correct value for b. No other values

Al

3

(d)

If (a) was omitted allow marks for (a) to be scored here. If reattempted, an answer to
(a) takes priority for the marks for (a) but allow access to all the marks in (d)

5
Substitutes in 3 and 0, subtracts the right way round and obtains a numerical
expression or positive difference of two values. Minimum working is a subtraction
of two values, unless the correct 8.137... is seen along with the correct integrated
function (which may just be in (a)).
However, this can also be implied by a final answer of awrt 14.4 provided there is
no wrong working and the correct integrated function is seen (which may just be in
(a)). Allow slips but must be a recognisable attempt at the f(3) - f(0) with f(0)=0.

Requires an integrated function of the form ...In(f(x)) +..™ If restated/redone in

(d) the work in (d) takes precedence. This work may be seen as part of a correct or
incorrect overall method.

(%ln(2x3+5)+4e3’3j—[1—211n(5)+4e’3) {:%mﬂw—i} or 17.1888424..-9.05105... {=8.137367|} ..
o

M1

Correct x-intercept seen (may be on diagram) or
implied
Note that work in the main answer space takes
precedence over work on the diagram

Crosses the x-axis at 4

B1

%><"5"><("%"—3J+"8.137..."{: 27;5+"8.137...”} =.., 14.387867...~awrtl4.4

dM1: A full attempt to find the shaded area, i.e., adds any correct ft numerical
expression (or value) for the triangle area with their y-coordinate of the intersecction

and their x-coordinate of the x-axis intercept to their positive (not a corrected

dM1
Al




negative) area under the curve and obtains a value, provided 0 < their "5" <9 and
their "4">3.
Al: awrt 14.4

See note overleaf if integration is used for the triangle area.

(C))

(Total 11 marks)

9(d)
Note:
integration
for
triangle

Note: If integration of y=a —|bx—1|(: a—bx+1 for x>1 ) is used for the triangle they

must obtain a numerical expression or value that is correct for their values and
appropriate to the information given in the question.

This requires:
W1

[ ("10"="2"x +1)dx where "> 3, "10" (their @) >10 &"2" (theirh)>0 and a,beZ

"

[ +10x] =242 (9433) =81 24=2

= "?’4"8.137..." =.., 14.387867..=awrt14.4

If points are used to find the equation of the line they must be in appropriate relative
positions so they do not contradict information given in the question and implied by
the diagram.

So if using the maximum ("%", "10"), 0<"i"<3and"10" >9

If using the intersection (3, "5") then 3 <"5" < "4"

If using the x-axis intercept ("4", 0) then "4">3
The work must be consistent with their a and b
eg,y—"5"= %(x—fi) S y="2x+11= [—xz +1 lx}'j = —%l+%1—(—9+33) =21_94=3%

= "%"+"8.137..." =.., 14.387867..=awrt14.4




