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Marks

1.         (a)
Completely randomised design

B1          (1)

(b)
(i ( ith treatment effect

B1
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(6 marks)

2.         (a)
H0: MedianS = MedianA; H1: MedianS (MedianA
B1


Rank
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Ranking
M1


All Correct
A1


Rank sum ( science T = 1 + 2 + 3 + 5 + 6 + 8 + 12
M1


 


= 37
A1


Wilcoxon T7,8 (0.025) ( critical region  T ( 38

B1


Since 37 is in the critical region there is evidence of a difference between the median number of books borrowed in these two faculties
A1 ft       (7)

(b)
A Normal approximation would be used assuming
B1



T ( N (2525, 21041.6)
B1          (2)



(9 marks)

(ft = follow through mark; (*) indicates final line is given on the paper) 
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3.         (a) 
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       (i)
H0: MedianU = MedianT (Fertilisers has no effect on yield)
Both
B1


H1: MedianU < MedianT (Fertiliser has an effect on yield)




( = 0.05; ( = 8, 7+ and 1 (
7+ and 1(
B1


P(( 1(( = 0.05, n = 8) = 0.0352 < 0.05

M1 A1


There is sufficient evidence to reject H0 and we can conclude that fertiliser has an effect on yield.
A1 ft       

(ii)
H0: MedianU = MedianT; H1: MedianU < MedianT
Differences
B1



( = 0.05; n = 8 ( critical region S ( 5
Signed ranks
M1 A1



Since (2 is in the critical region H0 is rejected
H0/H1
B1



We conclude that fertiliser increases yield
S ( 5
B1 A1 ft

(11)

(b)
No difference in conclusion in spite of using the magnitude of the differences and not just their signs
B1          (1)

(c)
Differences in weights are Normally distributed
B1          (1)



(13 Marks)

(ft = follow through mark; (*) indicates final line is given on the paper) 
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4.         (a)
Sxx = 1.289; Sxy = ( 1.828; Syy = 8.316
B1; B1; B1 



(3)

(b)
Low unemployment & low wage increase ( positive correlation
B1


( 0.558 is negative ( suggestion is supported by the correlation coefficient.
B1          (2)
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(d)
H0: ( = (1.000; H1: ( < (1.000
Both
B1


( = 0.05; ( = n – 2  = 8 ( critical value = (1.860
B1


RSS = Syy ( 
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Since ( 0.561 is not in the critical region there is insufficient evidence to suggest that ( < ( 1.000
A1 ft       (7)
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5.         (a)
Randomised Block Design
B1          (1)

(b)
SSP = 
[image: image8.wmf]4
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M1 A1


SSL = 238.0 – 42.167 – 24.5 = 171.333
B1



Source of Variation
S.S
df
M.SS.
Ratio





Between potatoes
24.5
2
12.25
1.74
df
B1



Between locations
171.333
3
57.111
8.13
Ratios
M1 A1 A1



Residual
42.167
6
7.028






Total

11





(i)
H0: (A = (B = (C ; H1: not all means are equal
B1


( = 0.05; F2, 6 (0.05) = 5.14
B1


Since 1.74 is not in the critical region there is insufficient evidence to reject H0.  We conclude that there are no differences in yielding capacity of the different varieties
A1 ft

(ii)
H0: (1 = (2 = (3 = (4; H1: not all means are equal
B1


( = 0.05; F3, 6 (0.05) = 4.76
B1


Since 8.13 is in the critical region there is evidence of difference between locations
A1 ft     (13)

(c)
Yield is not affected by the variety of potato but it is affected by the location in which the potatoes are grown.
B1          (1)
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(ft = follow through mark; (*) indicates final line is given on the paper) 
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6.         (a)
Mean range = 
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B1


Estimated standard deviation = 0.4857 ( 0.13625
M1






= 0.0662
(*)

A1          (3)

(b)
Warning limits for the mean are
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2.94 and 3.06
A1



Action limits for the mean are
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[image: image12.wmf]4

0662

.

0

0902

.

3

´


B1



2.90 and 3.10
A1

(c)
For range,
Upper action limit is 0.0662 ( 5.309 = 0.351






Upper warning limit is 0.0662 ( 3.984 = 0.264
M1





Lower warning limit is 0.0662 ( 0.595 = 0.039







Lower action limit is 0.0662 ( 0.199 = 0.013             All correct
A1  (3)

(d)
sample mean: scales, labels and limits
B1


                       points
B1


sample range: limits
B1


                       points
B1

(e)
All range are within the warning limits
B1


Variability is under control
B1


All except 1 mean are above target and 1 is above the action limit
B1


Machine needs to be re-set immediately
B1          (4)



(18 marks)

(ft = follow through mark; (*) indicates final line is given on the paper) 
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