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Notes
(@) | MI for an attempt to use interpolation to find the median. Condone use of 39 or 40 for 39.5

e.g.allow 39+%x10 (02) or 4o+%xw (0.¢) to score MIAO but must have the 10
Al forawrt41.3 (or awrt 418 if using (n + 1))

(b) | Bl forawrt442

M1 for a correct expression including square root. (Allow ft of their mean)
Al forawrt 14.7 (If using s for awrt 14.9)

Youmay see 3.r=1339 >7=41.8 and > =62928 > ¢ 14.7 ors = 14.9

this scores BO for the mean but can score M1 for a correct st.dev expression and Al for
ans.

Correet answer only in (a) and (b) ean score full marks but check (n +1) case in (a)

Mid-points

() | 1" Blft for a correct comparison of their mean and their median (may be in a formula)
Calculating median — mean as negative is OK for this B but must say +ve skew
for 2" BI
Only allow comparison to be =0 if [mean — median| < 0.5
2" Bt for a correct description of skewness based on their values of mean and median.
1t their values for mean and median not their previous calculation/comparison
Must be compatible with their previous comparison (if they have one)
“Positive skew” with no reason is BOBI provided you can see their values that
imply that.
Descripti
“Positive correlation” is BO
Quartiles | 1" BIft if 0= awrt 32 and 0, = awrt 49 seen and a correct comparison made. ft 0,
2%BIft if O, = awrt 32 or Q,= awrt 49 seen and a correct description based on their
quartiles and their comparison is made. (Should get “negative skew”)
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Question Scheme Marks
Number
Q@ (@) | 23, 355 (maybein the table) BTBT
@
(b) | Width of 10 units is 4 cm so width of 5 units is 2 em B1
Height = 2.6x4=] M1 AT
@)
©| Xr=13165=x= M A1
£ =37378.25 can be implied B1
M1 A1
So awrt10.7 allow s = 10.8 )
(28-21)
@ 0=+ x5 =268 awrt 237 or 23.9 M1 AT
@)
© | 0;-0,=56. 0,-0,=79 (or ¥<Qy) M1
[79>56s0] negative skew A1
@

Total 14
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(b) [ MI for their width x their height=20.8.
Without labels assume width first, height second and award marks accordingly.

(€) | 1M1 for reasonable attempt at " x and /56

2%M1  fora method for ors, v/ is required

Typical errors Y (fx)* =354806.3 M0, Y £7x =13922.5 M0 and (3 fx)* =1733172 MO
Correct answers only, award full marks.

(@) | Use of 3" f(x —x)* = awrt 6428.75 for BI

Ieb can be 20, 20.5 or 21, width can be 4 or 5 and the fraction part of the formula correct for M1 - Allow
28.5 in fraction that gives awrt 23.9 for MIAL

(€) | Mlfor attempting a test for skewness using quartiles or mean and median.
Provided median greater than 22.55 and less than 29.3 award for M1 for Oy ~ 0, < Q, — 0, without values

as a valid reason.
SC Accept mean close to median and no skew oe for MIA1
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Question Scheme Marks
Number
@ (@) |275 or 23, 550r550 or 5% B181
@
©) | Mean birth weight = B3 003 awrt3.23 | M1 A1
1500 @
(©)
1421093...or s = 0.4212337... M1 AtfE AL
1500 (1500 )
@ 2457... (allow 403.5..... > 325) | M1 A1
@
(@) | Mean(3.23)<Median(3.25) (or very close) Bift
Negative Skew (or symmetrical) dBift
)

Total [11]
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(b) [MI fora correct expression for mean. Answer only scores both.

(€) | M1 fora correct expression (ft their mean) for sd or variance. Condone mis-labelling eg sd=...
with no square root or no labelling
1% Alft for a correct expression (ft their mean) including square oot and no mis-labelling

Allow 1" Al for 02 =0.177.. 0= 0.42...
2" Al forawrt 0.421. Answer only scores 3/3

(d) M1 fora correct expression (allow 403.5 i.e. use of # + 1) but must have 3.00, 820 and 0.5
Al forawrt 3.25 provided M1 is scored.
NB 3.25 with no working scores 0/2 as some candidates think mode is 3.25.

(e) | 1"BIft  for a comparison of their mean and median (may be in a formula but if +(mean - median)
is calculated that’s OK. We are not checking the value but the sign must be consistent.)
Also allow for use of quartiles provided correct values seen: 0, = 3.02,0, =3.47

[They should get (0.22 =)0, -, <0, -0, (=0.23) and say (slight) negative skew or symmetric]

2™ dBI1fi for a compatible comment based on their comparison. Dependent upon a suitable, correct
comparison. Mention of “correlation” rather than “skewness” loses this mark.
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Question

Number Scheme Marks
2 08420 0 G0s=14v-20 (o) M
14
= 577142 awrt 57.7 Al
standard deviation = % o 660 M1
=442 awrt 471 Al
“)
Total 4
Notes

1*MI sub. 60.8 fory into a correct equation.
Allow use of x or any other letter or expression for mean

%Al forawrt57.7 or g (o). Correct answer only is 212

2*M1 sub. 6.60 or 6.6 for y and ignoring the 20
Allow use of x or any other letter or expression for st. dev.
6.60° =1.4%" is MO uniil we see them take a square root.

2 Al forawrt4.71 or %(oe) Correct answer only is 2/2
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Question Scheme Marks
Number
4@ |60 BI
()]
(b) Qi =46 Bl
Q:=56 Bl
Q=64 Bl
[©)]
© | mean=55.48.... or 27 awntsss | B!
M1
- 143369 (2497
5 5
=1034; (s=10.459.)  anything which rounds to 10.3 (or s = 10.5) Al
[©)]
(@ | Mean < median < mode or 0, — 0y > 05 — 05 with or without their numbers or Bl
‘median closer to upper quartile (than lower quartile) or (mean-median)/sd <0;
negative skew; Bldep
@
(@) | mean=(55-5)x09 M1
- 45 Al
sd=10x09 M1
-9 Al
)

Total 13
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NOTES
(@
®)
©

(d)

(©

BI 60 only
Award each BI for correct answer only in this order.

MI for use of correct formula, including square root. Correct answers with no
working BIMIAL.

Bl any correct comparison of a pair of mean, median and mode using their values.

BI for ‘negative skew” or allow (almost) symmetrical dependent upon correct reason.

M1 for (55 or 55.5 - 5)x0.9
Al for the correct answer only.
M1 for (10 or 103 or 10.5))x0.9
Al for the correct answer only.
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‘Question

reor Scheme Marks
2
M1
(@) [28+5.6+23+9.4+0.5+18+84.6=107
mean = 107 /28 (=3.821....) (awrt 3.8) At
@
(b) | It will have no effect since B1
one i 4.5 under what it should be and the other is 4.5 above what it should be. | dB1 @
41
Notes
@ [ M1 for a clear attempt to add the two sums. Accept a full expression or
28+5.6+...+ 84.6 =x where 100<x<110
i.e. seeing at least two correct terms of Keith’s and the 84.6 with a slip.
Al forawrt3.8 (Condone I dp/2sf here since data is given to 1 dp or 2 sf)
Accept 2 or 323 or any exact equivalent
Py O g e
Correct answer implies M1A1
(b) | 1"BI for clearly stating that it will have no effect. (“roughly the same” is B0 B0)
2% dBI for a supporting reason that mentions the fact that the increase and decrease are the
same and gives some numerical value(s) to support this.
eg  SumofKeith’s observations is still 22.4 (or mean is still 3.2)
or  Sumisstill 107
or 94-49=5-05 (o)

‘This second B1 is dependent on their saying there is no effect so BOBI s not possible.
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Question

e or Scheme Marks
5.
(@) | Median = 32/2 = 16" term (16.5)
_x=395 _16-1 011:39.5+(£x|0J M
495-395 25-14 1
Median =413 (use of n+ 1 gives 41.8) (awrt 41.3) | A1
@)
() (awrt44.2) |B1
Standard deviation = [ 2218 [%} w
=147 (ors=149) A
3)
() [ mean > median therefore positive skew. BiftBift
2)

71





