June 2007

Award B1 of value quoted same as answer 1o (a).

6683 Statistics 51
Mark Scheme
(Jueshon Schemes hdarks
MNumber
&,
1.1a) [ il i M1
V5.8,  V1135T3x8.657
=—0.81570_. Al
)
) Homses are cheaper further sway from the station or equivalent statement El
y]
{€) DELG Blfl
aj
Total 4 marks
I Notes:
1(a) M1 for knowing formula and clear attempt to sub in comreet values from queston.
Root required for method.
Amnything that rounds to -0.82 for Al.
(h) Contrxt based on negative correlation only requined.
Accept Houses are more expensive closer to the station or equivalent stafement.
Require “houwse prices” or “station” and a clear comrect comparison.
(c) Accept anythimg that rounds to 082 or "the same” or "unchanged’ or equivalent.
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Question Schemes Marks
Mumber
2(a) ke B1
2
(1)
(b) 54 B1
(1)
(c) + is an ‘outlier’ or ‘extreme valug’ B1
Any heavy musical instrument or a statement that the instrument is heavy B1
(2)
{d] Qg‘@z =Q2_Q| B1
s0 symmetrical or no skew Dependent — only award if E1|above
B1
(2)
ie) D < 54) =0.75 (or P{F > 54) =0.25 jor correctly labelled and shaded diagram
M1
i =0.67 M1B1
oo
o=1343... Al
(4)
Total 10 marks
Motes
2(a) Accept 50% or half or 0.5.
Units not reguired.
(b Correcl answer only.
Units not required.
(c) ‘Anomaly’ only award BO
Accept "85kg was heaviest instrument on the trip’ or equivalent for second B1.
Examples of common acceptable instruments, double bass, cello, harp, piano, drums, tuba
Examples of common unacceptable instruments: violin, vicla, trombone, trumpet, ch harn,

(d)

(e)

guitar

Alternative:

‘Positive tail is longer than negative tail' or ‘madian closer to lowest value' or equ
s0 slight positive skew.

BO for ‘evenly’ etc. instead of ‘symmetrical

BO for ‘normal’ only

‘Quartiles equidistant from median’ or equivalent award B1 then symmetncal or no skew IIE"I

Flease note that B mark appears first on ePFEN

First line might be missing sc first M1 can be implied by second.
Sacond M1 for standardising with sigma and equating to z value
NB Using 0.7734 should not be awarded second M1

Anything which rounds to 0,67 for B1.

Accept 0.675 if to 3sf obtained by interpolation

Anything that rounds to 13.3 — 13.4 for A1,
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I
3(a) Use overlay B2
(2)
{B) 5, =2BT50- w = 43375 "answer given™ so award for method M1
§_ =15225- i = 2821875 M1A1
(3)
(c) b= 4?:;?'5 =1.537..=1.5 M1,A1
n=_ﬁ—lﬁ=%—b%5=lﬁ.9?.,.=l?.ﬂ M1,A1
4)
(d) Use overlay 1)
B1
2)
(e) Erand D, B1
since a long way above [ from the line dependent upon 'Brand O°" above  B1
Using lina: ¥ =17 + 35x1.5 = 9.5 M1A1
4)
Total 15 marks
MNotes:
3(a) Paoints B2, within 1 small square of carrect point, subtract 1 mark each error minimum 0,
(B} Anything that rounds to 2820 for A1
ic) Anything that rounds to 1.6 and 17.0 (accept 17)
(d) Follow through for the intercept for first B1..
Caorrect slope of straight line for second B1.
() Anything that rounds to 63p-71p for final A1.
Reading from graph is accaptable for M141.
If value read from graph at x = 35is answer given but out of range, then award M1AD.
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4{a) P T) - 0.6 B1
PO +B(T) PO T) =0.6 M1
P{OT) =0.1 Al
3
{b)
o T
Yenn M1
0.4 0.15.0.35 aJ
0.4 and box B1
3
{c) P(QﬁT'QuT}=E=l or 0.25 or 25%
) ' 0.60 4
mM1A1SA
)
etal-D-marks—
Motes:
4a) B1 for 0.6
M1 for use of P(O)+ (T —-P(gnT)=PFQuT)
0.1 Correct answer only for A1
Alternative:
(25+45+40=1110% B1
110-100=10% M1A1
0.1 siated clearly as the final answer with no working gets 3/3
i) Twio intersecting closed curves for M1, no box reguired.
At least one label (Q or T) required for first A1,
Follow through (0.25-'their 0.1") and {0.45-their 0.1") for A1.
0.4 and box required, comeact answer only for B1
Using %, whole numbsers mn Venn diagram without % sign, whole numbers in comect ratio gll Ok
ic) Require fraction with denominator 0.6 or their equivalent from Venn diagram for M1

Faollow thraugh their values in fraction for A1
Final A1 is comect answer only.

No working no marks.
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5{a)

(b)

(c}

(d)

(e)

B1

18-25 group, area=Tx5=35
25-40 group, area=15x1=15

(25-20)x5+(40-25)x1=40

Mid peoints are 7.5, 12, 16, 21.5, 32.5
3 1=100

2 1o,

M 100

41033 41033
.:r,=1J ] L[ -f’} alternative OK
100 n—14 100 )
o, =+52.74..=7.26

0, -18 or 18.1 if (n+1) used

g, =10+Ex4=13:ﬂ5 or 15.25 numerator gives 13.8125

T
[ =13+;—§x7=23 or 25.75 numerator gives 23.15

0.376...

Positive skew

Motes:

5{b)

(c}

(d)

(e)

B1
E1

(2)
M1A1

B1

M1A1

(4)
M1

Al

(3)
E1

MiA1

A1
4)

B1S
2)

|

&5 is enough evidence of method far M1,

Condone 19.5, 20.5 instead of 20 etc.

Awvard 2 if 40 seen,

Look for working for this question in part (d) too.

Use of some mid-points, at least 3 correct for M1, These may be tabulatad in (g).

Their % for M1 and anything that rounds to 18.9 for A1.

Clear atternpt at —1
100 n=14y 100

They may usa their F and gain the method mark.

Square root of above for secand M1

Anything that rounds to 7.3 for A1.

Claar attempt at either quartile for M1

These will take the form "their lower limit'+ comect fraction x ‘their class width'.

Anything that rounds to 13.8 for lower quartile

23 or anything that rounds to 23.2 dependent upon method used.

Anything that rounds to 0.38 for B1 or 0.33 for B1 if (n+1) used.

Correct answer or correct statement that follows from their value for B1.

A2 ror " (41033—f1] alternative for first M1.
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[ 2520
6(a) P(X > 25) =P[Z}T| M1
/
=P(Z >1.25) M1
=1-0.5944
=0.1056 Al
3
(b} P(X <200 =05s0 P(X < d) =05+ 04541 = 09641 B1
P{Z<z)=0.0641, =180 B1
4-20_, 80 M1
d=2712 Al
4
Tetal 7 marks
Motes:
(a) Standardise with 20 and 4 for M1, allow numerator 20-25
1- probability for second M1
Anything that rounds to 0.106 for A1,
Correct answer with no working award 3/3
() 0.2641 s=en or implied by 1.80 for E1

1.80 seen for B1

Standardise with 20 and 4 and equate to z value for M1
Z=0.8315is MO

Anything that rounds to 27 .2 for final A1l.

Correct answer with no working 4/4
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T(a) FP+q=045 B1
Y aP(X =x)=45 M1
ip+Tg=195 A1
3
(B} Aftempt to solve equations in (a) M1
g="015 Al
p=030 A1l
3
(=] P(4< X < T)=P(5)+P(7) M1
=02+g=0.35 A
(2)
(d) Var(X)=E(X*)-[E(X)} =274-45 M1
=7.15 A1
(2)
(&) E(19-4X)=10-4x45=1 B1
(1
if WVar(19 —4.X) = 16Var{X) M1
=16=T7.15=114.4 Al
(2)
Total 13 marks
MNotes:
7(a) 0.55+ p+q=1 award B1. Not seen award BO.
0.2+3p+1+7g+1.35=4.5 or equivalent award M1A1
ip+Tg+k=4.5award M1.
(b} Aftempt fo solve must involve 2 linear equations in 2 unknowns
Correct answers only for accuracy.
Correct answers with no warking award 3/3
(e Follow through accuracy mark for their g, 0<g<0.8
()] Attempt to substitute given values only into correct formula for M1.
7.15 only for A1
7.15 seen award 2/2
f) Accept ‘invisible brackets’ ie. — 4 Var (X ) provided answer positive.

Anything that rounds to 114 for A1.
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54 B1

s an ‘outer o ‘extreme value' B1
‘Any heavy musical instrument or a statement that the insirument is heavy

0-2,-0.-Q B
50 symmetical or no skev Dependent —only award if 81| above.
B
@
POV<S4)  =075(or PGV >54) =025 Jor cormecty abelled and sheded diagram
m
BB e wst
3.4 At
@

ftal 10 marks

Accept 50% or halfor 05.
Units not reaired.

Correct answer only.
Units not required.

“Anomaly only award B0
‘Accept 85k was heaviest instrument on the trip' or equivalent for second 81
Examples of common acceptable nsiruments; Gouble bass, cello, harp, piano, dr
Examples of common unacceptable insirments: violn, viola, trombone, trumpet,
guitar

‘Quartles equeltant from medien’or equivelent awerd B1 then symmelrical o 10 skew
Atomatve:

Posilive tal s longer than negative tall or ‘median closer to lowest value' or equifalent
50 slight positv skew.

B0 for ‘svenly stc. instead of ‘symmetrcal
B0 for ‘normal only

loase note that B mark appoars first on oPEN
Firstline might be missing 5o first M1 can be implied by second.
‘Sacond M1 for standardising with signa and equating to z value.
NB Using 0.7734 shouid not be awarded second M1

Anyihing Which rounds to 0.67 for B1.

‘Accept 0.675 o 3sf obtained by nter

“Anything that rounds fo 13.3 - 13.4 for A1
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28750~ 43375 "answer given™ so award for method

s22s 2 a1 575

Brand D,
sinca a long way abov / from the line dopendent upon 'Brand D' above.
Using ine:y - 17 + 35 1.5 - 60.5.

@)
Total 15 marks

Points B2,within 1 small square of correct point, subtract 1 mark each eror minimim 0.

Anyihing that rounds fo 2820 for A1

Anything that rounds to 1.5 and 17.0 (accept 17)

Follow through for the Intercapt for st B1.
‘Correct siopa of siraigh Ine for sacond B1

‘Anything that rounds 1o 63p-71p for final A1
Reading from graph is acceptable for M1A1.
Ifvalue read from graph at = 351s answer given but out of range, then award M1AO.
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B1for06
M1 for use of P(Q)+P(T)~P(@T) - P(QUT)

0.1 Correct answer only for AT

Alternative:

(25+45+40%)110% B1

110-100=10% MIAT

0.1 stated clearly as the final ansurer with no working gets 33

Two inersecting closed curves for M1, no box required.
Atleast one [abal (Q or T required for st AT.

Foliow through (0.25-their0.1) and (0.45-hir 0.1 for AT

0.4 and box reqirec, correct answer only for &1

Using %, whole nurmbers  Venn diagram wihoul % sign, whole numbers in orroc ato.

Roquire fracion with denominator 0.6 o their squivalent rom Venn diagram for
Follow through their values in fracton for AT
Final A1 Is comect answer only.

Noworking no marks.
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S 100
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100 a1l 100
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or 18.1 1 n+1) used

375 or 15.25 numerator gives 138125

or 25.75 numarator gives 23.15

545 is enough evidence of method for M1
‘Condons 19.5, 20.5 Instead of 20 etc.

Avard 2 i 40 seen.

Look for working for his question in part (d) oo.

Use of some mid-points, at east 3 correct for M1. Thess may be tabulated In ()
heir 2 for 1 and anyting et reuncs o 185 o AT

3t

e Amss’lﬂmi(unsaii,
100 -l 100

They may use their 7 and gain the mathod mark.

‘Square root of above or second M1

Anything that rounds 1 7.3 for A1

‘Clar attempt at eter quarie for 1

These wilake the form “hir lower it corract fraction x thei cass width.

Anyining tha rounds to 138 forlower quartle

23 0 anyting tat rounds fo 23.2 dependent upon metnod used.

Anything tha founds t .38 for B1 or 0.33 for B1 1 (1) used.

‘Correct answer or corect statement that follows from ther value for B1.
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‘Standardisa vith 20 and 4 for M1, allow numerator 20.25.
1- probabilty for second M1

Anyihing that rounds t0 0.106 for A1,

Cortact answar with no working award 33

08641 seen of Implied by 1.80 for B1
1,80 seen for B1

‘Standardise with 20 and 4 and equae to z value for M1
Z=083151s MO

‘Anything that rounds to 27.2 for inal AT

Cortect answer with no working 414

Bl @)% moALIEN)







[image: image7.png]Fle Edt Vew Document

GCEmathssummer07ms. pdf -

Tools

window Help

dobe Reader:

o -

@ »

125 163

e

)

pra=04s
Sapx
3perg=105
Atlemptto solve equations in (a)
q-015

s0
P<X<T)=PE) - P(O)

=02+g=035

Var(X) = () -[ECQOF =27.4-4.5°
=715

B(19-4X)-19-4x45-1

Var(19-4X) =16Var(x)
6x7.15-114.4

0.5+ p+.g =1 award B1. Not seen award B0.
0243p+1+74+1.35=4.5 or equivalent award M1AT

3p+70+k=4.5 award M1

Attempt to solve must nvolve 2 inear squations In 2 unknowns.
Correct answers only for accuracy.
Correct answers with no working award 3/3

Follow through accuracy mark fo thelr g, 0<q<0.8
Attempt to substiute given valuss only into corract formula for M1.
7.15 only for A1

7.15 seen award 222

‘Accept invisiole brackas' e, — 47 Var (X ) provided answer positive.
‘Anything that rounds to 114 for A1
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