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3 ( )
2

9 0.36 3.24x x − =  =   B1  

 2'16.6'
'55.8'

5
−  

M1 Can be implied by 0.172 ( )43
250

=  or 0.688 ( )86
125

= . 

 
( )

3.24 0.688
0.302

10 5 2

+
=

+ −
 

M1 Correct use of formula for pooled variance using their values. 

 0.550s =   A1 CAO 

  4  

    

Question Answer Marks Guidance 
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28 28 1 56 1 1928.5  +  + =  

B1 Both expressions correct. Implied by 203 and 1928.5 seen. 
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M1 Correct form or expression for CI with any z-value. 

Condone T or 0.5T −  instead of 0.5T +  for M1. 

 0.5 '203'
2.576

'1928.5'

T + −
 −  

M1 Compares their z  with 2.576 .  

Condone T or 0.5T −  instead of 0.5T +  for M1. 

 89.4T   A1 Allow 89.4T = . 

 90T =  A1 All correct with no errors seen, including correct continuity 

correction. 

  5  
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1(a) Data has outliers / is skewed / lacks symmetry, suggesting 

population/distribution may not be symmetrical.  

B1 Must be in context. 

Condone no explicit mention of population/distribution or a definite 

statement relating to population. 

  1  

1(b) H0: population median is [$]32,500. 

H1: population median is not [$]32,500. 

B1 Allow m , but not  . If m  defined, must see population. 

Median not mean or average. 

 Test statistic = 4 (or 11) B1 Can be implied by P( 4)X ≤  or P( 4)X  .  

(For use of Normal approximation, the value of the test statistic can be 
implied by 4.5 or 3.5 for 4 and 10.5 or 11.5 for 11). 

 [ ( )~ B 15,0.5X ]      

2P 5( 4) 0.0 9X =≤     OR    2P 5( 11) 0.0 9X =≥  

B1 AWRT 0.0592. 

Might see 0.1184/0.1185/0.118/0.119 from 2P( 4)X ≤  or 2P( 11)X≥ . 

Use of N(7.5,3.75) scores B1 for ±1.549. 

 '0.0592' 0.05  , accept H0
  / do not reject H0 / not significant.  M1 Compare their 0.0592  (must be a tail probability) with 0.05 (or 0.1 if 

1-tail test used) OE and appropriate result (may be in terms of H1). 

Result may be implied by an attempt at an appropriate conclusion in 

context ignoring hypotheses. 
Use of Normal: compare their ±1.549 with ±1.645, signs must be 

consistent (1.282 for 1-tail test). 

 Insufficient evidence to reject [company’s] claim.  

OR 
Insufficient evidence to suggest that median [salary] is not 

[$]32,500. 

A1 Correct conclusion from correct working ignoring hypotheses. 

In context.  
Level of uncertainty in language is used (for example, not ‘prove’). 

Allow “Not enough evidence / no sufficient evidence that / to show / 

conclude that…”. 

Do not accept “No evidence…”. 

Do not accept statements such as “there is sufficient evidence to 
suggest…”. 

  5  
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6(a) H0: population median mark for school A is equal to population 

median mark for school B. 

H1: population median mark for school A is not equal to 
population median mark for school B. 

B1 Allow m , but not  . If m  defined, must see population. 

 ( )  1
2

123 123 147 1   16666.5 + + =  

( )  1
12

123 147 123 147 1   408329.25  + + =  

B1 Both expressions correct. 

Implied by 16666.5 and 408329.25 seen. 

 15355 0.5 '16666.5'

'408329.25'

+ −
 

M1 OR attempts to find critical value or p-value using their mean and 

variance. Condone continuity correction omitted or incorrect. 

 2.05−  A1 AWRT 2.05 −  or CV = 15414 or 0.0201p = .  

Condone continuity correction omitted or incorrect. 

 2.05 1.96  − − OR 0.980 0.975  OR 0.020 0.025  OR 

15355 0.5 15414+  , reject H0 / significant. 

M1 Compare their 2.05  with 1.96  (consistent signs) or their 0.980 

with 0.975, or their 0.020/0.040 with 0.025/0.05 or their 15355.5 

with 15414 (condone continuity correction omitted or incorrect). 
Consistent signs and appropriate result (may be in terms of H1). 

Test result can be implied by an attempt at an appropriate 

conclusion in context. 

 Sufficient evidence to suggest that there is a difference in average 
marks between the students in school A and B. 

OR 

Sufficient evidence to suggest that, on average, the test scores for 

students at the two schools are not equal. 

A1 Correct conclusion from correct working, ignoring hypotheses. 
Must consider continuity correction e.g. 15355.5 seen. 

In context. 

Level of uncertainty in language is used (for example, not ‘prove’).  

Do not accept statements such as ‘there is insufficient evidence to 

suggest…’. 

  6  

6(b) The (underlying) distributions are symmetrical/similar shape. 

OR The populations are symmetrical/similar shape. 
OR No repeated marks. 

B1  

  1  
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5(a) 
0H : =s cm m   

1H : s cm m   

B1 If in words, must contain ‘population median’. 

Allow H0 : md = 0, H1 : md > 0 (or < 0) if defined 

or consistent with working. 

 
 

d 21 19 –2 22 –10 4 16 27 35 29 

Rank 6 5 –1 7 –3 2 4 8 10 9 
 

M1 Attempt at differences. 

 M1 Attempt at (signed) ranks. 

 ( 51,  4)   4P Q T= = =  A1 Allow errors in positive ranks.  

 '4' 10,≤  reject 0H  (significant). M1 Compare their 4 (from rank sum only) with 10 

& appropriate conclusion (allow in terms of H1). 

Reject H0 can be implied by an attempt at an 

appropriate conclusion in context.  

Allow M1 for comparison of their 4 (from rank 

sum only) with 8 and appropriate conclusion. 

 Sufficient evidence to suggest that children, on average, complete the cartoon puzzle 

more quickly than the seaside puzzle. 

OR   Sufficient evidence to support the researcher’s belief. 

A1 CWO ignoring hypotheses. 

In context, level of uncertainty in language.  

A0 for 4T =  from incorrect ranks/differences. 

  6  

5(b) ( )~ B 10, 0.5  X           ( )P 2 0.0547X =≤  B1 OR ( )P 8 0.0547X =≥ . 

 '0.0547' 0.05 , accept H0 (not significant). M1  

 

Compare their 0.0547 with 0.05 and appropriate 

conclusion (may be in terms of H1). 

 In part 5(a) H0 is rejected, in part 5(b) H0 is accepted, so opposite conclusion reached. A1 CWO, compares with test result in part 5(a). 

  3  

5(c) The order of the tests means that children may do the second test quicker (or slower) 

because, for example, they have had practice (or are tired). 

B1 Credit any valid comment in context. 

  1  
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4 H0: population medians are equal for under 25s and over 50s (or 
25 50  m m = ). 

H1: population median for under 25s < population median time for over 50s  

(or 
25 50m m  ). 

B1 B0 for defining m as median, not population 

median. 

 
 

198 5 178 1 

212 8 181 2 

217 9 183 3 

229 11 192 4 

235 13 203 6 

242 14 209 7 

  223 10 

  231 12 
 

M1 Attempt at ranks using the integers 1 to 14 

(ranks may be reversed). 

 Sum of ranks for sample of size 6:  6 60R =  A1 Note: 6 30R =  from reverse ranks. 

 ( ) 66 6 8 1 ' '  [ 30]R+ + − =  M1 Note: ( ) 66 6 8 1 ' ' 60R+ + − =  from reverse ranks. 

 [ min(60,30) ] 30W = =  A1  

 Critical value for 6,  8n m= =  is 31. B1  

 '30' 31≤ , reject H0 (significant). M1 Compare their W with 31 and appropriate 

conclusion (may be in terms of H1). 

Reject H0 may be implied by attempt at 

appropriate conclusion in context. 

 Sufficient evidence to suggest that older people take longer to react. 

OR Sufficient evidence to support researcher’s claim. 

A1 Correct conclusion in context from correct 

working ignoring hypotheses. 

Level of uncertainty in language used (for 

example, not ‘prove’). 

  8  
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