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General Marking Guidance

e Allcandidates mustreceive the same treatment. Examiners must mark the
first candidate in exactly the same way as they mark the last.

e Markschemesshould be applied positively. Candidates must be rewarded
forwhat they have shown they can dorather than penalised foromissions.

e Examiners should mark according to the mark scheme not according to their
perception of where the grade boundaries may lie.

e Thereisno ceiling onachievement. Allmarks onthe mark scheme should be
used appropriately.

e Allthe marks onthe 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’sresponseis not worthy of credit according to the mark scheme.

e Where somejudgementisrequired, mark schemes will provide the principles
by which marks will be awarded and exemplification may be limited.

e Whenexaminers are in doubt regarding the application of the mark scheme
to acandidate’sresponse, the teamleader must be consulted.

e Crossedoutwork should be marked UNLESS the candidate hasreplacedit
with an alternative response.



General Instructions for Marking

1. Thetotalnumberof marks forthe paperis75.

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

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

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

e B marksareunconditional accuracy marks (independent of M marks)

e Marks should not be subdivided.

3. Abbreviations

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

bod - benefit of doubt

ft - follow through

the symbol vV willbe used forcorrect ft

cao - correct answer only

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

isw - ignore subsequent working

awrt - answers whichround to

SC: special case

oe - orequivalent (and appropriate)

dep - dependent

indep - independent

dp decimal places

sf significant figures

%k Theansweris printed onthe paper

[ Thesecondmarkis dependent on gaining the first mark

4, AllAmarks are ‘correct answer only’ (cao.), unless shown, forexample, as
Alfttoindicate that previous wrong workingis to be followed through.
After a misread however, the subsequent A marks affected are treated as
A ft, but manifestly absurd answers should never be awarded A marks.



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.

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

. If all but one attempt is crossed out, mark the attempt which is NOT
crossed out.
. If either all attempts are crossed out or none are crossed out, mark

allthe attempts and score the highest single attempt.

Ignore wrong working orincorrect statements following a correct answer



Question Scheme Marks
Number
3 2 o2 8 2
1-F(4)=1-2== Zldx=2-===
1(a) (=1-%=" !(5} — MIAI
(2)
— — —_ = 4
©) F(a)—F(3) =0.642 or F(a)-F(4)=0.292 or Fromx = 3 to 4: I(ixjdx:l M
F(a)—-0.25=0.642 or F(a)—0.6 =0.292 2 \10 20
Fromx=4toa:
F(a)—0892—% <2 2 8 Al
=0.892 = 242, 8
20 I(sj (5“ sj
1 7 2 8
—(2a—-5)="0.892" —+—a—-—=0.642
52073 205" M
a=4.73 Al
(4)
d 1 1 d(1 2
f(x) =—(F(x)) = —| —(x* =4) |=—x fx)==—|-(2x-5)|==
(c) x) dx( (x)) (20()6 )) 0" x) dx(S( x )) s M1
ix, 2<x<4
10
2
f(x) = 3 4<x<5 AlA1BI
0, otherwise
(4)
Notes Total 10
@) M1 For1-F(4) seenorused. May beimplied by 2 oe Allow1 - P(X <4) ora correct
integral with limits seen orused
Al | Oe
for F(a) - F(3) =0.642 seenorusedor F(a) - F(4) =0.292 seen orused or for
(b) M1 correctattemptatareafrom3to4ordtoaAllowP(X<a)-P(X<3)=0.6420r
PX=<a)-P(X=<4)=0.292
Allow any letter fora May be implied by F(a) =0.892
Al | for F(a)=0.892 oe orforeithercorrect area
Forsolving %(251—5) ="0.892" ft their 0.892 Allow any letter for a or for total
M1 | area=0.642
ISWe.q. 2%)(a2 —4) =0.892 SCuse of a-1leadingto 5.73 scores M1
Al | Caolf4.67isshownaswellthenit mustberejected
© MT For attempt at differentiation of eitherline of cdf (x" — x") May be implied
by either of the first two lines of the cdf above correct
Al | For %x (must be onits own)with correct limits
Al | For %(must be onits own)with correct limits
forthe 3line of the cdf above Allow O forx <2 and O forx > 5 for O otherwise
B1 .
Allow use of =/= for this mark only




Question

Scheme Marks
Number
2(a) List of all the customers (who eatin the restaurant) Bl
()
(b) Customer(s) (who ate in the restaurant) Bl
(1)
(c) Advantage: more/total accuracy, unbiased B1
Disadvantage: time consuming to obtain data and analyse it,
: . ) AN B1
expensive, difficult to ensure entire populationisincluded
(2)
d) Let X =the number of customers who would like more choice onthe
menu
Ho:p=0.3 Hi:p>0.3 Bl
X~B(50,0.3)
P(X >20)=1-P(X<19)  or CRPX >21)=1-P(X <£20) 0.9522 M1
=1-0.9152 =1-0.9522
=0.0848 X>21 Al
Do notreject Ho/ not significant/20 is notin critical region Ml
The percentage of customers who would like more choice on the
menuis not more [than 30%)] or Thereis no evidence torejectBill’s Alft
belief
(5)
Notes Total 9
Need theidea of list/register/data base and customer(s). Do not allow
(a) B1 | customer’sopinions. ‘ALL’ may be implied. Do not allow a partial liste.g. A
list of 50 customers
(b) B1 | Customer(s) Do not allow customer’s opinion
If not labelled, assume the response refers to a census
(c) B1 | Correctadvantage (If notlabelled as advantage then take the first answer
as the advantage)
Correct disadvantage (If not labelled as disadvantage then take the
BI second answer as the disadvantage)
(d) B1 | Bothhypothesesintermsofpor »

M1 | Forwritingorusing1-P(X=19)or1-P(X <20)

Al | Awrt 0.0848 oracorrect CR(allow any letter)

Foracorrect non contextual statement. Ft their probability/CR provided a

M1 | binomial distributionis used. Do not allow contradictory non contextual

statements. May be implied by a correct contextual statement onits own

Alft

Billand belief/believes. Ft their probability/CR

Foracorrect contextual statement. Must mention customers and choice or




Question Scheme Marks
Number
3(a)(i) B(60, 0.1) B1
[P(Y =0)+P(Y =1) =](0.9)* +60(0.1)'(0.9)* oe M1
(ii) =0.013777... awrt 0.0138 | Al
(3)
(b) Po(6) BT
[P(Y <1)=]0.01735.... or0.0174fromtables awrt 0.0174 | BT
(2)
(c) N(6, 5.4) B1
1.5-6
[P(Y31)~]P(Z< m} MIMT
=P(Z <-1.936...) Al
=1-0.9738 =0.0262 (or from calc 0.02640...) Al
(5)
d) [Poisson approximationis more suitable since] pisnot close to B1
O.5ornislarge and pis small or (b)is closer to the true value
(1)
Notes Total 11
(a)() B1 | Forwriting orusing B(60, O.1) Allow if used in (ii)
M Foracorrect expression oe Allow use of ©°Co oe and ¢°C, 0e ISW aftera
correct expression. Allow if seenin (ii)
(ii) Al | Awrt 0.0138 NB SC answer only scores BIMOAQO
(b) B1 | Forwriting orusing Po(6)
B1 | Awrt0.0174
Forwriting orusing N(6, 5.4) May be seenin a standardisationNB 5.4 =
(c) B1 (ﬁ)z
5
M1 | For continuity correction1+ 0.5
M1 For standardisingusing 1, 0.5 or 1.5 with their mean and their standard
deviation Allow +
Al | Awrt +1.94 May be implied by awrt 0.026
Al | Awrt 0.026
Foracorrectreason (No need to mention Poisson) Ignore any
d) B1 referencetonp <10 oe e.g.therateis small. Donot accept mean=

correct answer

variance since 6 is not approximately 5.4 butignore if alongside a




SIsiey Scheme Marks
Number
4(a) B1BI1
Thisis not avalid probability density function since f(x) < O forx> 3 Bl
(3)
(b) [e(») =k(12y—y)]= [g' ()] =k(12-3y") M1
12-3y°=0 soy=2 dMI1A1
(3)
PRt
(c) J.k(12y—y3)dy=l{6y2 —yf} M1
1
2 3! 1 1
k| 6x3 _?_6+Z =1 sOk= % dMI1A1
)
’"" " 3 _n 1 " 2 m4 2 14 _
! 3512y —y")dy = 3 [6><m —T—(6xl -7 =0.50r
(d) ) M1
j"ng”(lzy—f)dy = "%8"(6)/2 —%}c anduseof F(3)=1orF(1)=0tofindc
m* —24m* +79=0 0e SO m=1.98437... awrt1.98 MIA1
)
(e) Median = Mode, therefore there is no skew M1ATft
(2)
Notes Total 14
Forcorrect shape between1land 3. Ignore any parts of the graph that extend
(a) B1 | before x=1and or afterx=4 Allow evenif 3is not marked on the x axis aslong it
crosses the x- axis betweenland 4
B1 | Foracorrect shape betweenland 4 with1, 3and 4 labelled on the x-axis
Fornot adensity function/Albert isincorrect with supporting reason
B1 .y
e.g. probabilities cannot be less than O
Forexpanding and attempting to differentiate (or using product rule to
(b) M1 | :
differentiate)
;1 Dep on previous M1 Forequating to O and attempt to solve
Al | Cao NB Answer only scores O/3 Do not ISW
©) M1 | Foran attempt tointegrate g(y) (»" — »"")
d | Deponprevious M1Forequatingto1anduse of correct limits (May be implied
M1 | by 5-2)
Al | Oe NB Answer only scores 0/3




Forwriting orusing Tg(y)dy =0.5 ftkfrom part c Allow any letterfor m Must see
1

d M1
< limits/correct use of limits or jg(y)dy anduse of F(3)=1orF(1)=0Otofindc
M1 | For m*-24m*+79=00ee.g. £’ -5y -2 =05
Al | Awrt1.98 only Must reject otherroot(s) if seen
Foracomparison of their part (b) with their part (d) Allow comparison of the
() M1 mean (1.9857..) provided the meanis calculated
Forno skew/zero skew oe Condone symmetrical/symmetric (allow [slight]
':‘t] negative [skew]) ft their part (b) and part (d) or the mean provided the meanis

calculated Do not allow equal/even skew or normal/normally distributed




Question

Number Scheme Marks
5(a) Po(6)
(i) P(X=7)=P(X <7)-P(X <6) =0.7440—0.6063 M1
=0.1377 awrt 0.138 | Al
(i) P(X>7)=1-P(X<7) =1-0.744 M1
=0.256 Al
(4)
(b) Let Y be the number of cars that pullinto the service station
Y~N(4,2) M1
A= 0.6n B1
P(Y >40)=0.2266
40.5-1
77 0.75 MIMIBI
24075\ ~405=0 Al
Ji=6 MIAI
n=:60 Al
(9)
Notes Total13
e * A7
(a)(i M1 | Forwriting orusing P(X <7)-P(X <6) oruse of
Al | Awrt0.138
(i) M1 | Forwritingorusing 1-P(X <7)
Al | Awrt0.256
(©) M1 Normal with mean = Var (can be letters or numbers) May be seenina

standardisation

B1 | Using A= 0.6n (canbe seen at any stage)

M1 | Use of acontinuity correction40 +0.5

M1

Standardising with 39.5, 40 or 40.5 and their mean and their standard
deviation and set =to azvalue where 0.74 <|z| <0.76

B1 | O.75orbetterAllow - 0.75if compatible with their standardisation

Al | Fully correct equationinany form

M shown. May be impliedbyn=60

Solving their 3TQ If the equationisincorrect then working must be

A1 | For 1 =6 or 1=36Maybeimpliedbyn=60

Al Forn=60




Question

Number Scheme Marks
6(a) (1,1),(,5)[x2](5,5),(1,10)[x2], (5,10)[x2], (10, 10) BIB]
(2)
1 1
(0 |[ForM=101 gxg= sog=g MIAT
, 13
[ForM=5,(1,5),(5,1),(5,5)] gqr+rq+r =20 M
_2 2)2 _g(—13
P4 2(Lr—B =0 p= 2" (5)2 C) s r=1 MIAT
[ForM=10,(1,10),(10,1),(5,10), (10, 5), (10,10)]
2qs+2rs+s2:i—(l)(9) org+r+s=1 so s:;—(l) MIAT
(/)
Notes Total 9

(a)

B1 | Foratleast4 correctpairs

B1 | Forall 6 correct pairs

(b)

M1
answerforqg

Foracorrect equationto find g May be implied by a correct

Al | 1 oelf morethanoneanswer giventhenit must berejected

M1 implied by a correct answerforr

Fora correct equationinterms of rand g (ft their g) May be

M1

Attemptto solve 3TQ If the equationisincorrect then working
must be shown May be implied by a correct answerforr

1

Al | r= 7 oe If more than one answer given thenit must be rejected

M1

Foracorrect equationinterms of s (ft theirg and theirr) oruse of
sum of probabilities =1 May be implied by a correct answer for s

11

Al | s= e oe If more than one answer given then it must be rejected

Special Case

q g _1
(©) M1 q+r+sxq+r+s_25
A0 | g=4

M1 L -+( r ]2::13
(q+r+s)2 (q+r+s)2 q+r+s 80

let y=— " 50 y* +2(})y-8=0—> y=

3+ -4 1)

MI q+r+s
May beimpliedby y=1

AO | r=5




Mi

2qs

+

2rs

(q+r+sf (q+r+sf

s
+
(q+r+s

AO

s=11




Question

Scheme Marks
Number
7(a) E(3 - 2X)=3 - 2E(X) Ml
=3-2(“)or3-a-b Al
(2)
P(X>3ib+%a)=
(b) b-(3b+3a) _2 or . Gb+ia)—a _2 MIA1
b-a 3 b—a 3
(2)
b
(c) EGX") =[Gl 3 dx [Var(X) =] S22 [ =E(X?)] M1
= [ h = ("3‘;;“)) EGX?)= 3(“’(,#) dM1
=p? Al
(3)
(d) Range=b-a=18 M1
18°
Var(X) = 7 27 Al
(2)
Notes Total 9
(a) M1 | forwriting orusing 3 - 2E(X)
Al Foracorrect expressionfor3-2E(X)e.g. 3-(a+b)Neednotbe
simplified
(b) M1 | foracorrect expressionfor P(X >$b+2a)
2
Al | for 3
©) M foracorrectintegral for E(3.X?) (ignore limits) or for a correct
expression for Var(X)
dM1 M1 Dep on1s*M mark. For correctintegration and correctuse ofa=-bor
for3E(X?)and correctuseofa=-b
Al | Cao
(d) M1 forwriting orusing (b - a) =18 May be implied by a correct answer oruse

of U[-9, 9]

Al | Cao




