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Question

Scheme Marks
Number
1(a) List of all the members [of the sports club] B1
(1)
(b) Individual members [of the sports club] B1
(1)
Advantage: Less time consuming to obtain and
(c) , : BT
analyseit/Less expensive
Disadvantage: May not be representative of the entire
population B
(2)
Total 4

Notes

Idea of alist e.g. database/register of allmembers. All can

(a) B1 | beimpliedbutdonotallow a partialliste.g. Alistof 50
members.
(b) B1 | Allowmember. Do not allow member’s opinions.
A correct advantage of taking a sample.
(c) B1 | Ifnotlabelled, assume theresponsereferstosample
(ratherthan a census).
A correct disadvantage of taking a sample.
B1 | Ifnotlabelled, assume theresponsereferstosample

(ratherthan a census).
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Question Scheme Marks
Number
2(a) Mean=1.98 B]
Variance =1.95 B]
Mean and variance are similar [no reason to doubt the B1
manager’s belief]
(3)
(b)(i) P(X>4)=1-P(X<3)=1-0.8571 M1
=0.1429 (Calc 0.1428765..) awrt 0.143 Al
(ii) P(X<6)—P(X<2)=0.9955-0.6767 MT
=0.3188 (Calc 0.318789..) awrt 0.319 N
(4)
©) H,:A=2 H,:1>2 Allow H,: 2=10 H,:1>10 B1
P(X >17|Po(10)) =1-P(X <16) =1-0.9730 or
P(X>16|Po(10)) =1-P(X <15)=1-0.9513 M1
=0.0270 (Calc0.027041...) orCR>16 Al
Reject Ho/In the CR/Significant M1
Thereis sufficient evidence to suggest that the mean Al
number of complaints received is greater than 2 per day
(5)
Total 12
Notes
(a) B1 | cao donotallow fraction
Bl | cao
B1 Allow mean =variance ignore extraneous non-contradictory
comments
(b)(i) M1 | For 1-P(X <3) or 1-0.8571
Al | awrt0.143 correctanswerscores 2/2
(ii) M1 | For P(X <6)—-P(X <2) or 0.9955-0.6767
Al | awrt 0.319 correctanswerscores 2/2
©) B1 Both hypotheses correct. Must be attached to Hoand Hyin terms
of Aoru
M1 Forwriting orusing Po(10) and 1-P(X <16) or CR: 1-P(X <15)
implied by awrt 0.0487 from a CR method
Al | awrt0.027orCR>16
A correct statement consistent with their p-value and 0.05 or 17
M1 | andtheir CR - no context needed but do not allow contradicting
non contextual comments
Al | (Dep onbothMmarks) Correct conclusionin context with bold
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words o.e.
Mustinclude the idea of rate so either: mean number or number
per day
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QUEsle Scheme Marks
Number
If all possible samples are chosen from a population, then all
the values of a statistic and their associated probabilities is a
3(a) , T B1
sampling distribution
or a probability distribution of a statistic
)
(b) 111 112(x3) 122(x3) 222 B1BI]
(2)
5
(c) 3 Bl
)
.27
(d) P =155 M1
p=0.6 and ¢=04 Al
{b P(4ﬂ 3><p Xq M1
{c } 3xpxq’ M1
[d P(2)]=¢ M1
b— =0.432 c:£:0.288 d:i:0.064 Al
125 125 125
(6)
m 1 2 BIMI1AI
(e) 81 44
= —=0.648 | —=0.352
P(M=m) | 173 125
)
Total 13
Notes
(a) B1 | Acorrectexplanationincludingunderlinedwords o.e.
(b) B1 | Forthree correct combinations
B Allfour combinations (condone permutations) with no additional
incorrect ones
(c) B1 | Allowawrt1.67
(d) M1 | Foracorrectmethodtofindp
Al |Forp=0.6andg=0.4maybeimplied by acorrect calculation
M1 | Acorrectmethodto find P(#) fttheirpand g
M1 | Acorrectmethodto find P("$") fttheirpand g
M1 | Acorrect methodto find P(2) fttheirpand g
Al | cao
(e) Bl | Form=1landm=2only
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M1

Foreither ZZ+'2L' fttheirb or ' '+'5' fttheircand d

Al

cao




S2 2025 10 MS

Question

Scheme Marks
Number
F(10)=1:>—k(100—200+52)=1
4 M1
(@ gF(6):§:>—k(36—120+52):§
48k =1 leadingto k:4ig* AT*
(2)
(b) [P(X =4)=]0 BI
M
©) F(4.5)-F(2.5) + F(8.5) - F(5.5) M1
1 1 1 1
—(45-2)——(2.5-1)" —— (8.5 —=20x8.5+52)——(5.5-2
6( ) 24( ) 48( x8.5+52) 6( )
[ 5.3, 2_1} M
12 32 64 12
133
=102 Al
)
(d) Attempt to differentiate either function M1
1
[r(x) ]—( - )—— 5 Al
1
_1 )= —— & Al
[s(x) ] ( %) 12 24
3)
Total 9
Notes
(a) M1 | Forusing F(10)=1orF(6) = 2
A1* | Fully correct solution with substitution seenleadingto & =L
(b) Bl |cao

Forwriting orusing F(4.5) - F(2.5) implied by %

M1 71
or F(8.5) - F(5.5) implied by 102

Mi part of cdf

Forafully correct method with values substituted into correct

Al | Allowawrt 0.693

Mi (implied by either correct answer)

Attempt to differentiate either function with x" — x"'

Al | Acorrect expressionforr(x) oe

Al | Acorrect expressionfors(x) oe
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Snsiley Scheme Marks
Number
5(a) [X ~B(15,0.25) P(X >4)=]1-P(X <4)=1-0.6865 M1
=0.3135 (Calc 0.313514...) awrt 0.314 Al
(2)
(b) P(X 21)>0.95=1-P(X =0)>0.95 50 | "C,(0.25)" |(0.75)" <0.05 | M]
log(0.05)
n>10.4(1..) or n> log(0.75) or n>log,,;(0.05) M1
n=111 Al
)
(c) X ~B(100,0.25) so N(25,18.75) Bl
P(21.5<Y <30.5)=P(Y <30.5)—P(Y <21.5) M1
30.5-25 21.5-25
Pl Z<——— |-P| Z<— |=P(Z£<1.27)-P(Z <-0.81 M1 M1
( J18.75 j ( J18.75 j ( )=P( )
=0.8980-0.2090 = 0.689 (Calc 0.688526...) awrt Al
0.689
(5)
(d) Ho: p=0.3 and Hy: p>0.3 B]
R~B(25,0.3) P(X>10)=1-P(X<9)=1-0.8106 or
CRmethod:P(X >11)=1-P(X <10)=1-0.9022 = 0.0978 M
=0.1894 or CR>T1 Al
Do notreject Ho/not significant/notinthe CR M1
There is not significant evidence that the proportion of
. . . Al
tulips producing red flowers is greater than 0.3
(5)
Notes Total15
(a) M1 | For1-P(X <4)or 1-0.6865
Al | awrt 0.314 correctanswer?2/2
(b) M1 | For1-P(X =0)>0.95 or (0.75)" <0.05 (condone =)
Forn>10.41or n> 1og(0.05) or n>log,,s(0.05) (condone <or =)
M1 log(0.75) '
orforthe 2trialsforn=10and1l
Al | cao
Forwriting orusing N(25,18.75) NB: Poisson approximationsendto
(c) B1 :
review
M1 | Forwriting orusing 21.50r30.5
M1 Foreither standardisation using theirmean and standard deviation.
Allow 20.5/21/21.5 29.5/30/30.5
M1 Forboth standardisations using theirmean and standard deviation.
Allow 20.5/21/21.5 29.5/30/30.5
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(Dep onallMmarks) awrt 0.689 (Exact binomial awrt 0.685 scores

AT | oss)
d) B1 Both hypotheses correct. Must be attached to Hpand Hsin terms of p

or

M1 | Forwriting orusing B(25,0.3)and 1-P(X <9) orforCR: 1-P(X <10)

Al | awrt0.189 orCR > 11

M1 A correct statement - no context needed but do not allow
contradicting non contextual comments

Al (Dep onboth M marks) Correct conclusionin context using bold

wordo.e.
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?\ltenfggp Scheme Marks
6(a) [4=]X(20-X)=20X - X" M1
1 2o
[E(X)=]10 [E(4) =] — j 20x — x> dx B1
20 (0]
100 1 1,1
Var(X)=|— E(4) =]—| 10x* —=x°
[Var(X) ]3 [E(4) ]20{ X 3xlo] B1
100 400
E<X2):102+T[: T} Correctlimits O and 20 MT
400 1 N
= - E(A4)=—]10(207)—=(20")-0
B(4)=20x10-"23 (4) 20( C0)-1 20 j M1
_@ A'|
3
(6)
(b) [P(A>5X2):]P("20X—X2">5X2) M1
:>P(X<?j M1
LXU&N M-l
20 3
_1 Al
6
(4)
Total 10
Notes
(a) M1 | Foracorrectexpressionforarea
B1 | For10 orcorrectexpressionforE(A)ignore limits
B1 | For % or fully correctintegration
M1 Foruse of E(X?)=E(X)*+ Var(X) ft their E(X) and Var(X)
orcorrect limits seenorused
M1 Foruse of 20E(X)—E(X?) ft their E(X) and E(X?)
orcomplete numerical expression for E(A)
Al | Allow awrt 66.7
(b) M1 For"20X — X*">5Xx? Allow =
ft theirarea which must be in terms of X
Forrearranging and attempting to solve "20X — X*">5X>
Ml | May be implied by ?
1 10
F t . n_-n
M1 orcorrect area 20>< 3
Al | Allowawrt 0.167
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CIQ\ITJ?\;SEZP Scheme Marks
7 fm(lx—Lxg’jd{—l} M
(@) 04" 64 2
sl :
8 256 |, L 2
“-32m*+128=0 or foreither F(2.1645)orF(2.1655) M1
m* =16++/128 (=4.686...0r 27.313...) or both F(2.1645) and M
F(2.1655)
16—+/128 =2.165* AT*
(9)
1 4
E|— B =—
(b) (Yj 5551 ") dy 255I(y)y M1
4
4 |y 4 63 28
255{3}1 255 3[ 85} aM1
1 2
E =— —d
(Yzj 255] (r*y)dy = fl 255yy M1
4l 4_ix75{_£} M1
25512 | 255 | 17
2
Va{ljzi_(ﬁj __%6 . AT*
Y) 17 \85 7225
(5)
5 66
Var| 4—= |=25x——
©) ar( Yj 7225 M
— 0 —().2283... awrt 0.228 Al
(2)
Notes Total 12
(a) M1 For _[f(x)dx ignore limitsand =0.5
Al Forcorrectintegration  ignorelimitsand =0.5
For substitution of limits leading to a correct equation oruse of 2.1645 or
M1
2.1655
M1 Solving the equationleadingtom?=...
or substitution of both 2.1645 (= 0.499891) and 2.1655 (=0.500273)
Al* | i =416—-+128 0r0.499..<m<0.500..leading to the given answer
(b) M1 For Hf(y)dy Ignore limits

dM1 | Dep on previous M1. For substitution of limits into integrated expression

M1 | For J.ﬁf(y)dy Ignore limits
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dM1 | Dep on previous M1. For substitution of limits into integrated expression
2
A1* | DeponallMmarks. Foruse of E(%)—[E(%D leading to the given answer
(c) M1 | Foruseof 5°Var(L)
Al awrt 0.228




