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General Marking Guidance

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

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

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

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

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.

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

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



PEARSON EDEXCEL GCE MATHEMATICS

General Instructions for Marking

1.

2.

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

M marks: Method marks are awarded for ‘knowing a method and attempting to
apply it’, 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 appear in the mark
schemes.

e bod — benefit of doubt

o ft — follow through

e the symbol \/ will be used for correct ft
e cao — correct answer only

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

e isw — ignore subsequent working

e awrt — answers which round to

e SC: special case

e 0e — or equivalent (and appropriate)

e d... or dep — dependent

¢ indep — independent

¢ dp decimal places

e sf significant figures

e % The answer is printed on the paper or ag- answer given

|: or d... The second mark is dependent on gaining the first mark

All A marks are ‘correct answer only’ (cao.), unless shown, for example, as Al ft to
indicate that previous wrong working is 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.



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 a candidate makes more than one attempt at any question:
e If all but one attempt is crossed out, mark the attempt which is NOT crossed
out.
o If either all attempts are crossed out or none are crossed out, mark all the
attempts and score the highest single attempt.

7. lgnore wrong working or incorrect statements following a correct answer.



Question

Scheme

Marks

1.

H,:p=02 H,:p<0.2
[X ~B(40,0.2)] P(X<3)=0.0285 orCRof X<3

[0.0285 < 0.05] significant, reject H,

There is evidence to support the supplier’s claim
or The probability of a_ball failing the bounce_test is_less than 0.2

Bl
M1A1l

M1dep
Alcso

)

Notes

1*B1 forboth H, and H, mustusepor 7

1M1 for writing or using B(40, 0.2) , may be implied by correct answer
1% A1 awrt 0.0285 or CR of X < 3 as their final answer

2" M1 dependent on the previous method mark being awarded. A correct statement (this
may be contextual) comparing “their probability” and 0.05 (or comparing 3 with their

critical region). Do not allow conflicting statements.

2" Alcso This is cso so can only be awarded for a fully correct solution. A correct

contextualised conclusion ( to include the words underlined in bold)




Question Scheme Marks
2. (a) | (i) Sisastatistic, (ii) Dis not a statistic, (iii) F is a statistic B1, B1, B1
(3)
(b) | T ~B(10,0.4) M1A1
(2)
(c) | P(2 2'2) or P(552,5>52, >5>52) M1
=0.6°%x0.4 =
(0.25) (0.4) +2x(0.25)(0.35)(0.4)+(0.35)" (0.4)
=0.144 Al
)
()
Notes
(@) | B1 for each variable. Accept “yes, no, yes” o.e.
(b) | M1 for binomial

(©)

Al forn=10andp=04
NB If they give 2 options then unless they select the correct one they gain MOAO

M1 for identifying the correct possibilities 2" 2" 2 or 552and5>52and >55 2 and >5
>5 2 or a correct probability statement. The possibilities must be in the correct order.
Condone

2x (5>52)o0r2x (>552). Implied a correct answer.

Al for 0.144 or exact equivalent e.g. %




Question Scheme Marks
3. (@) | X ~Po(9) M1A1l
)
(b) | PX>7)=1-P(X <7) M1
= [1-0.3239]=0.6761 Al
)
(c) | [Y = no. of accidents in a month]  Y~Po(1.5) Bl
P(Y 21)=1-P(Y =0) M1
= [1-0.2231]=0.7769 (= 0.777 (3dp))* | Alcso
(©)
(d) | [A = no. of months with at least one accident] A~ B(6, 0.777) M1
6
P(A=4) {4} (0.777)*(0.223)* M1
=0.2719... awrt 0.272 Al
©)
(10)
Notes
(@) | M1 for Poisson (accept Po). Condone P(9)
Al for meanof 9
(b) | M1 for writing 1-P(X < 7). This may be implied by 1-0.3239 or a correct answer
Al forawrt0.676
(c) | B1  Po(1.5) written or used
M1 writing or using 1—P(Y =0)or 1—P(Y <0)or 1- e ™ [may not be Y]
Al forat least (1 -0.223) or better. No need for final comment.* answer given so 0.777
does not imply all three marks
(d) | 1M1 for identifying binomial with n = 6 and p = 0.777 or better. Condone use of p =

0.223.

May be implied by(p)*(1 - p)* p = awrt 0.777 or awrt 0.223
2" M1 Must have °C, (0.777)*(1 - 0.777)?
Al  forawrt 0.272




Question Scheme Marks
4. (a) o B1B1B1
| 3)
(b) | Mode =2 Bl
0 1 4 X (1)
(c) | Mean <mode, so negative skew B1, dB1
)
(d) “ )
BoxL+ [ (4kx—kx ) dx=1 M1, B1
, kx
3k + {ka ——} (=1 M1
3 1
3k + [32k—%j (Zk—Kle M1d
3 3
1
12k =1 sok=— Al
12
()
(e) | Lower Quartile = 1 Bl
1)
(F) | P(1<X<2)=P(2<X<3)bysymmetry M1
So P(X>3)=1- 3k—£= > Al (@)
36 36
(14)
Notes
(a) | 1"B1  for horizontal line y = 3k and 3k marked on y-axis
2"9B1 for correct shape for 1 < x < 4, meeting x-axis at (4, 0) and not extending below x-
axis. Must be a curve
3 B1 for x = 1 marked and graphs meeting at the point (1, 3k)
(b) | B1 for 2
(c) | 1% B1 for asuitable reason which matches their mode. The mode must be a number. Must
use mean.
2" dB1 not ft, dependent on 1% B1. Correct answer from correct value of
Mode.
(d) | 1M1  for attempting the sum of both areas = 1, ignore limits
Bl for 3k seen added to integral
2" M1 For some correct integration, at least one kx” —kx" **
3“M1d Dependent on 1% M1 being awarded. For use of correct limits.
Al fork= &
(e) | B1 for1
M M1 for identifying the symmetry. May be implied by P(1< x <2) =%found by any
method
or writing down a correct equation (ft their k). e.g
0.75 - 2><— or j (4-x) dx or 1- 3k———j 4kx —kx? with their k subst in
Al for & or exact equivalent




Question Scheme Marks
5 (@) | Hy,:A=%(ora=5) H;:A=%i (or A1#5) allow Aorpy | Bl
X ~Po(5), P(X<1)=0.0404 or P(X>10)=0.0318 orP(X>9)=0.0681 M1
Critical Regions: X<1 or X>10 Al, Al
(4)
(b) | 0.0404 + 0.0318 =0.0722 (or 7.22% significance level) M1Al
)
(©) | Hy:A=%(ori=25) H,:A<i (or 1<25) allow Aoru | Bl
[Y= no. of defects in 200m of wallpaper] Y~Po(25) Y ~~ N(25,\/£2) M1Al
P(Y Sl9)zP[Z <M] or +X70°°25_ 1 g6 M1M1
V25 5
=[P(Z< -1.1)] =0.1357 (or 0.13566... from calc) x=35.3 Al
[> 0.05] not significant, there is insufficient evidence to support Thomas’ Alcso
claim.
Or The number/rate/amount of defects is not decreased/less/reduced (7)
(13)
Notes
(@) | B1 for suitable hypotheses
M1  for correct use of Po(5). Award if one relevant probability is seen or a correct CR.
Allow if a correct CR written as a Probability statement
1Al forX<lorX<2or0<X<2or0<X<2or0<X<1oe. Allow any letter
2" Al forX>100rX>90r10< x< 400r9< x< 40 oe. Allow any letter
Ignore any U or M signs
Do not allow CR written as probability statements
(b) | M1 for adding their probabilities of “their’ critical regions if sum gives a probability
less than 1 or award if a correct answer given
Al for awrt 0.0722 (o.e)
(c) | B1 for suitable hypotheses

1M1 for normal approximation

1% A1 for mean =25 and variance = 25 or sd = 5 may be seen in the standardiation formula

or implied by a correct answer

2" M1 for attempting a continuity correction (Method 1:19 + 0.5/ Method 2:x + 0.5)
3" M1 for standardising using their mean and their standard deviation and using either
Method 1 [19.5, 19, 18.5 accept *z.] Method 2 [ (x+0.5) and equal to a = z value]

2" A1 forawrt0.136 or35.30r-1.1>-1.96
3 A1
correct working . Condone incorrect hypotheses.

for a correct contextualised conclusion. cao for a one tailed test, must come from

NB if finding P(X =19) ie P(X < 19.5) - P(X < 18.5)they can get B1 M1 A1M1 M1 A0 A0




Question Scheme Marks
6. (a 2 g4
@] d* d 1 M1
2 16 2
+ ./ _
[d4—8d2+8:0:>]8:(d2—4)2 or d2=w M1
d2=4-./8 M1d
d =+/4— /8 =1.08239... awrt 1.08 (A4§
(b) 3
f(d) = d 4 M1
4
, 3d?
[f(d)=0=] 1-—-=0 M1A1
2 4
[d :§ so}d =1.154... Al
" 6d
f (d):—T<O SO max Bl (5)
C
(©) PD<1)= 1.1 :l Bl
2 16| 16
Number of children = SOx%, = 35 M1, Al
3)
(12)
Notes
(@) | 1" M1 for forming this equation based on F(d) = 0.5 oe
2" M1 for attempting to solve (complete the square or use formula) —must be correct for
their equation
d3™ M1 for square rooting to getd = .... Do not award for d = awrt1.17 Dependent on
previous M being awarded.
Al forawrt 1.08  Must reject any negative answers
(b) | 1 M1 for attempting to find f(d). Some correct differentiation. X" —x""*
2" M1 for attempting f{(d)and setting it =0 Some correct differentiation x" to x™**
1% A1 for a correct equation for d
2" A1 for awrt 1.15 or 1.155 or 4 orﬁ or 2 oe
3 3 J3
Bl for a method confirming that their value gives a max not a min
(c) | M1 for80 xp, O0<p<l1

Al for 35 only




Question Scheme Marks
7. (a) | X~UI0,9] B1
1)
(b) | [P(X>6)=]  oe allow awrt B1
0.333
1)
© |R=X(9-X), = 9x - X? M1, Al
(2)
(d) | E(X) =45 B1
81 27 9 x?
Var(X) = =="— or E(X?»)=|=—d Bl
% 12 4 (X5 J; 9
3 9
E(X)= Var(X) + [EX)]  or =X M1
27 |,
E(X?)=27 Al
S0 E(R) = 9x4.5-27=13.5 dM1A1
(6)
Alternative method
9X— X2 2 3 9 Bl Bl
jgu ax = | XX M1A1
o 9 18 27,
_8l 8l dM1
2 3
=135 Al
()| R>2X? or 9X -X2>2X? M1
9X >3X? Al
So P(X <3) M1
= l Al
3
(4)

(14)




Notes |

(@)

(©)

(d)

(€)

B1  for X~UIO0, 9] or “continuous uniform”/”rectangular” distribution with correct range

1
2 0<x<
Or allow the pdff(x)={9 Osx<9

0 otherwise

M1  for X(9-X) or 9X — X?may be implied by a correct answer
Al for9Xx -X?ora=-1and b=9

1°' B1 for 4.5 or may be implied
2
2" B1 for SLor 2l or jgx— ignore limits
12 4 °©9
1M1 for full method for E(X *) using their Var (X) and E(X) or attempt to integrate x"—
2
x"*1 leading to a value for E(X?). Need to be using J'Og% ignore limits.

1% A1 for E(X?)=27, may be implied.
d2" M1 for using 9E(X) — E(X?). With their E(X) and E(X?).This may be implied by a
correct answer. Dep on first M

Alternative
9X — x2)

: fog(T

o (9x—x*)
Bl IO r— dx with correct limits, ft their (c)

dx ignore limits , ft their (c) whch must be of the form aX? + b

(9x—x*)

. . . 9
M1 attempt to integrate at least one x"— x" **. Need to be using their _[0 dx

condone limits missing
Al Correct Integration
dM1 subst in limits, need to see 9 substituted. Condone missing 0

Allow < instead of < and > instead of > in this part

1M1 for forming a suitable inequality in R and X or just X. May be implied by a correct
probability in X.

1ALl for simplifying to 9X >3X?2 or 3> X. May be implied by a correct probability in
X

2" M1 for forming a correct probability in X

2" A1 for L orexact equivalent
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