S1 2025 10 MS

Quesiien Scheme Marks
Number
2
1(a) [S,. =]604135—M or [S,. =]2166600—4160 M1
[S,.. =]935 Al
[S,., =]3400 Al
(3)
(b) r= 3 0.9481 awrt 0.948 MI1AT
J286x"3400" D
(2)
H935H
b=——1=3.269...
(©) vl ] M
a= %—"3269...&%[: 45.96...] M1
w=46.0+327h* Al*
(3)
d) [Onaverage] foreach/1[cm]increase in height/h the B1
weight/wincreases by “3.27"[kg]
(1)
(e)i) 546.31 awrt 546 BT
(ii) 601.9 awrt 602 BI
(2)
The Istestimate is more reliable estimate since...
e Thelstestimateis aninterpolation/The 2" isan
extrapolation
(f) e 153(height)is within datarange/170 is not within data =]
range
e 153isclosertothe mean(height)/170is furtherfrom
the mean
(1)
Notes Total 12
@) M1 foracorrectexpressionfor S, orS,  impliedby eithercorrect
answer
Al 935 cao
Al 3400 cao
(b) M1 | foravalid attempt atrallow ft theirvalues from (a)
Al awrt 0.948 correct answer scores 2 out of 2
(c) M1 | foracorrect numerical expressionto find the value of b
MT foracorrect methodto find the value of a ft theirb
Allow w—520="3.269..."(h—145) oe for this mark
correct solution with both method marks and correct given
Al* | equation stated.
do not award this markif thereisincorrect working seene.g.a =
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45.85roundingtoa=46.0 donotallow w=46+3.27h

foracorrect numerical interpretation which includes height/h

(d) B1 and weight/w
if units are stated then they must be correct
(e)i) Bl awrt 546
(i) B1 awrt 602
for1stestimate oe and a correct supporting reason.
(f) B1 ignore extraneous non-contradictory comments.

for2nd/39reason, do not allow comments that refer to weights
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QUESIeN Scheme Marks
Number
2(a) [LQ=]95 Bl
[UQ=]112 Bl
(2)
(b) "95"—1.5x("112"="95") or "112"+1.5x("112"-"95") Ml
"95"—1.5x("112"-"95") and "112"+1.5x("112"-"95") ATft
Soonly outlieris 139 Al
)
« Club A %l MIM]
MI1ATft
60 70 80 90 100 110 120 130 140
(4)
(d) (Club B has) positive (skew) M1
So club B weights are more varied above the median (than below the Al
median)
(2)
Notes Total 11
(a) B1 | correctlowerquartile 95 cao
B1 | correctupperquartile112 cao
b) M1 acorrect methodto find either the lower orupper outlier boundary ft their
values from (a)
correct attempt to find both the lower and upper outlier boundary ft their
Alft values from (a)
this markis forboth correct ft expressions which need not be evaluated but
may be implied by both of 69.5and 137.5
Al | (deponMlonly)foridentifying139 as an outlier
(c) M1 | foraboxwithlTupperwhiskerand1lowerwhisker
M1 forlowerwhisker plotted at 72 and upper whisker plotted at 127 or ‘137.5
(condone 137 to 138)’
M1 | forquartiles plottedat ‘Qy, 105 and ‘Q3’
forafully correct boxplot with 1outlier marked at 139 only ft ‘Qy’, ‘Qs’ and
At 14375
foridentifying positive (skew) ignore comments about the skewness of
(d) M1 | ClubA
positive correlationis MO
Al foracorrect contextual interpretation of positive skew indicating that there
is greater variation above the median
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QUISELON, Scheme Marks
Number
1
3(a) [P(Y=y)=]g [y=11,2,3,4,56 B1dBI
(2)
(b) [Discrete] uniform [distribution] Bl
(1)
E(Y):%[:S.S] or
(c) 4Y+3: 7,11,15,19,23,27 M1
E(Y):1+2+324+5+6[:3.5]
E(4Y+3):H7H+H27H or
E(4Y+3)=4X 35 +3 H7H+"11H+H15"+H19H+H23H+HZ7H M-l
6
17 Al
(3)
Total 6
foridentifying P(Y = y) :é as the only probability
@ Bl Ignore labels. (May be seeninatable). Must be seenin part (a).
Stating orusing Normal, Binomial (or other distribution) is BO
DeponpreviousBlfory=1,2,3,4,5,6 Ignorelabels. (May be seen
dB1 | . .
inatable) Mustbe seeninpart (a).
Use of inaccurate value for % canscore BOBIif otherwise fully
sc correct
e.g.
1 2 3 4 5 6
0.167 | 0.167 | 0.167 | 0.167 | 0.167 | 0.167
(b) B do not allow continuous uniform [distribution] do not allow Normal
uniform
acorrect methodto find E(Y) (implied by 3.5)
M1 orsightof 7,11,15,19,23, 27 (allow one slip)
(c) 1 .2 .3 4 _5 6.
Ix—4+2x=43x=+4x—+5x=+6x— isMO
6 6 6 6 6 6
use of 4E(Y)+3 fttheir E(Y) must be clearthat they are using their
m |[EO0
e.g. 4(gj+3 isMO
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oracorrectmethodto find E(4Y + 3) ft their7,11,15, 19, 23, 27

Al

caol7scores 3/3
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QUESIeN Scheme Marks
Number
4(a) 0.05+0.1+a+b+0.35=1[a+b=0.5] Ml
-0.05+a+2b+1.05=1.8 [a+2b=0.8] Ml
b=0.3a=0.2 Al
(3)
[x] -1 0 1 2 3
(®) [F(] Oéo 0.15 10.35]0.65| 1 BIBIt
(2)
(c) 0.15 B1
(1)
) | EG-3X)=8x0.05+5x0.1+
d i)"(o)sﬂggl(())i;[l—z%]z | 2x"02"- 1x"03"-4x035[=-04] | M]
' ’ ' or E(5-3X)=5-3x1.§[=-0.4]

e E(5-3X)* =64x0.05+25x0.1+
Var(X)="4.6"-1.8"=1.36 4><"o.2"+)1x"o.3"+16><o.35[=12.4] M
Var(5-3X)=9 x “1.36” Var(5-3X)=“12.4" - (“-0.4")? Ml
=12.24 =12.24

awrt12.2 Al
(4)
Notes Total 10
(a) M1 foreithercorrect equationinaandb
Mi forboth correct equationsinaandb
botha=0.20eandb=0.30e
Al correct answers score 3 out of 3 unless from obvious
incorrect working

In part (b) and (d) working labelled in script takes priority.
Look out for working shown under the table which can be marked if it does not
contradict the working in the script.

for 3 correct values of x and their associated cumulative

(b) Bl probabilities

B1ft forafully correct cdf
ft theira and b provided both are probabilitiesanda+b =0.5

(c) B1 0.150e

formethodto find E(X?) with at least 3 correct (ft) non-zero

products (may be implied by 4.6) only allow ft products which
d) M1 use probabilities

oramethodto find E(5 - 3X) with at least 3 correct (ft) non-
zero products (may be implied by -0.4)

oruse of E(56 - 3X) =5 - 3E(X)

foracorrect method to find Var(X) ft their E(X?) (may be
M1 | implied by 1.36)
oracorrect method to find E(5 - 3X)?(may be implied by 12.4)
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M1

foruse of 3*Var(X) ft their Var(X)
oruse of E(5 - 3X)? - (E(5 - 3X))?

Al

awrt12.2 working must be shown Answeronly sendto
review.
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Ol leln Scheme Marks
Number
5(a) Width=7.2 BT
Area of 21.6 forafrequency of 75 so 21é6><40:11.52for M
afrequency of 40 or wxh=11.52 or fd=15
11.52 2
{h——7.2 or Ele—}lﬁ Al
)
5 5.5
[Q, =130+]—=x10 or [Q, =130+]==x10
(b) 63 63 MT
. x—130 :150—145 or 140 —x :208—150
140-130 208-145 140-130 208-145
=awrt130.8 or awrt130.9 Al
(2)
_ 16000 _
(c)(i) [y =]m[= 20] and [w=]2x"20"+200 M1
=240 | Al
(2)
150000
(c)(ii) [Var(y) =] 55— ~"20"=100] M1
[Var(w) =]4x"100" =400 MIAT
(3)
Notes Total 10
(@) B1 | 7.2orexactequivalent
M1 forsightof11.52 or wxh=11.52 or fd=15
May be impliedbyh=1.6
Al | 1.6 orexactequivalent
foranyvalid method to findthe median allowuseofn+1
(b) M1 | Sllow working backwards [140 - ] %XIO or [140 -] 567: <10

Al awrt130.8 allow awrt130.9if using (n +1)

No fractions

(c)()

foracorrect method to find the mean of w

M| Alt: 3 w=6000x2+300x200=72000] and 7 =

"72000"
300

Al cao correctansweris?2/2

foracorrect methodto find Var(y)

(©)in MI | orfor 3 w* =17400000
foracorrect method to find Var(w) ft their Var(y)
M1 2x"100"+200 =400 is MOAO
or for Var(w) = /200900 5 4qr
300

Al | cao answeronlywithnoworking shown scores MIMOAO

SC | Ifnomarksscoredin(ii), allow M1(MOAO) for
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150000

\/ 300

"

"2
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Question Scheme Marks
Number
6(a) P(4)=0.6 P(B)=0.24+0.09+x P(ANB)=0.24 M1
0.6(0.33+x) =0.24 M1
x=0.07 Al
(3)
0.24+"0.07" 31
P(B|C")= =—
(0) ( | ) 0.6+"0.07"+z 75 M
z=0.08 Al
(2)
(c) y=1-0.36-0.24-°0.07"-0.09-"0.08" M1
y=0.16 Alft
(2)
(d)(i) 0.36 B1
(i) 0.67 B1ft
(2)
Notes Total 9

foratleast 2 of the 3 correct probabilities/probability
expressions

(a) M1 | seenorused (impliedby 2" M)

0.24+0.09+x may be implied by embedded working
e.g.x="“P(B)’-0.24-0.09

foruse of P(4n B)=P(A)xP(B) oetoformacorrect

M1 .
equationinx

Al oe correctanswerscores 3/3

fora correct conditional probability equation ft “their x”
substituted orjust x

(b) M1

Al oe correctanswerscores 2 out of 2

foracorrect expressionto findy ft theirxand theirz
values substituted where xandzare probabilities

(c) M1 | donotallowblank/no answers forxand/orzas zero
may be implied by x +y +z=0.31with x,y,andzas
probabilities

ATft ft theirxandtheirz
x+y+z=0.31wherex, y,and zare probabilities
(d)(i) Bl |oe
0.670e or 0.6+ “theirx”
(i) B1ft | ft “theirx” where “theirx” and 0.6 + “theirx” are

probabilities
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SO Scheme Marks
Number
7(a) [P(48.45 <W <54.4) :]P(Z < 54'14;51j - P(Z < WJ MIM1
[0.9772—0.0668]: 0.9104 Cal: 0.91044... awrt 0.910 | AT
(3)
©) [ P(53.55<W <54.4)=]"0.9772"—(1-"0.0668") [= 0.044] "
Calc:0.044057....
[P0V >53.55|48.45<W <54.4) =] 10.044" M1
"0.9104"
=0.04833 awrt 0.0483/0.0484 Al
(3)
© | Y84 5044 (Calc: - 0.524400..) M1
O
94071 | 2316 (Calc: 1.281551) M1
O
4.88=1.8060 = 0=2.702... awrt2.7  u=65.99... awrt66 dMI1A1
(4)
Notes Total 10
Standardisingwith 54.4,5Tand 1.7 (implied by +2)
(a) M1 | orstandardisingwith 48.45,51and 1.7 (implied by +1.5)
using 1.7%2is MO
Standardisingwith54.4,51and 1.7 and 48.45,51and 1.7
and attempt to find correct probability usingp - g oe (where 0.5
M1 <p<land0<qg<0.5) orp-(1-r)oe (where0.5<p<1and0.5<
r<1)
If 15t M1 scored, then may be implied by correct answer
Al awrt 0.910 condone 0.91 correct answer with no working
scores O
foravalid attemptto find P(53.55 < W < 54.4)
(b) M e.g."0.9772"—(1—"0.0668") May be implied by awrt 0.044/0.0441
fora conditional probability inthe form m 9];()4" where O <p <
M1 | “0.9104”
assumingindependenceis MO e.g. px70.9104"
"0.9104"
Al | awrt0.0483/0.0484 Nofractions
for standardising 64.58 and setting equal to zvalue where 0.5 <
(c) M1 | |z]| <0.6 orforstandardising 69.46 and setting equal to zvalue
where1<|z| <1.5
M1 for standardising 64.58 and setting equal to zvalue where - 0.6 <
z<- 0.5 o0e with compatible signs and for standardising 69.46
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and setting equalto zvalue where 1<z <1.5 oe with compatible
signs

Dep on IstM1for attempting to solve theirtwo linear equations
(using substitution or elimination) leading to an equationin one

aMi variable
Implied by either o =awrt 2.7 or g = awrt 66
Al both o=awrt 2.7 and u =awrt 66 and both 0.5244 (or better) and

1.2816 (or better) seen
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CUCEEN Scheme Marks
Number
1 1 1 1 1 1 2
—X—F—X—F+—Xx—=—% *
8(@) 2576710 3720 15 B
(1)
1 1 1 1 1 1 1
275 _10|.3 6710 3720 _3
_— = :—* — :_* *
(b) 2 2|73 or 1 2 M1A1
15 15 15
(2)
3 Car
7
1
Late 8 Bicycle
1
F Walk
©) B1BI1
MIAT
6 Car
13
2
Not 52 Bicycle
late
19
) Walk
(4)
Notes Total 7
foracorrect expression whichis the sum of three products of
. | probabilitiesleading to the given answer
(a) B1
1 1 1 2
allow —+—+—=—
10 60 60 15
for l><l = L (donot award if embeddedinanincorrect
2 50 10
(b) M 1 1 1 1
calculation) or useof1-... with = x—+—-—x—
6 10 3 20
A1* | forafully correct expressionleading to the given answer
(c) B1 | for & oeinthe correct place onthe tree diagram
B1 | for{ oeand i oeinthecorrectplace onthe tree diagram
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4.1 1.2 119
for 22 _° oe or 010 _ 2 oeor 320 _B oe
M1 13 13 13 52 13 52
15 15 15
implied by 1correct probability inthe correct place ontree
diagram
6 9 19 .
for — oeand — oeand — oeinthe correct place ontree
Al 52 52

diagram




