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Question Answer Marks Guidance 

2(a) 2.8 3e (2.8)
100 22.248

3!
p

−

=  =  
B1 Or by subtraction. 

Allow 22.2 or 22.3. 

 2(29 22.25)
2.05

22.25
q

−
= =  

B1 AWRT 2.05. 

  2  

2(b) H0: Po(2.8) fits the data. 

H1: Po(2.8) does not fit the data. 

OR 
H0: Po(2.8) is a satisfactory model for the number of cars (entering 

the car park). 

H1: Po(2.8) is not a satisfactory model for the number of cars 

(entering the car park). 

B1 Must mention distribution and data/number of cars. 

  2.739 0.241 2.152 '2.049' 0.425 3.753 0.037 11.396+ + + + + + =  M1 Sum of chi-square contributions using their q. 

May be implied by 11.4. 

 '11.4' 12.59,  accept H0
 / do not reject H0 / not significant. M1 Compare their 11.4 with 12.59 and appropriate result (may be in 

terms of H1). 
Test result may be implied by an attempt at an appropriate 

conclusion in context ignoring hypotheses. 

 Insufficient evidence to suggest that Po(2.8) is not a good fit to the 

data. 
OR 

Insufficient evidence to suggest that the manager’s claim is false.  

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 that / to show / conclude that…’ 

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

suggest…’ or ‘no evidence…..’ 

  4  

1
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3(a) 69.522m=   B1  

 0.156n =  or 0.157  B1 Subtraction gives 0.156. 

  2  

3(b) H0: ( )Po 0.7  fits the data. 

H1: ( )Po 0.7  does not fit the data. 

B1 Must mention distribution and data/number of breakdowns. 

May see H0: ( )Po 0.7  is a satisfactory model for the data. 

         H1: ( )Po 0.7  is not a satisfactory model for the data. 

 Combining last 3 columns give 13 and 6.828 or 6.829. M1 Combine expected frequencies less than 5. 

 ( ) ( ) ( )
2 2 2

88 99.317 73 69.552 13 6.829

99.317 69.552 6.829

− − −
+ ++  

[1.2896 0.1740 0.1142 5.5764]+ + +  

OR 
2 2 2 288 73 26 13

200
99.317 69.552 24.333 6.829

+ + + −  

M1 At least 2 expressions (not including 200) of correct form seen. 

May see individual terms not summed. 
May be implied by 2 contributions correct to 3sf seen. 

6.828 gives 5.5790. 

 7.15 or 7.16 A1 SC B1 for 7.15 or 7.16 following M0. 

 '7.15' 7.815 , accept H0
 / do not reject H0 / not significant. M1 Compare their 7.15 with 7.815 (9.488 if 2 columns combined, 11.07 if 

no columns combined) and appropriate result (may be in terms of H1). 

Test result may be implied by an attempt at an appropriate conclusion 

in context ignoring hypotheses.  

 Insufficient evidence to reject expert’s claim. 

OR 

Insufficient evidence to suggest that ( )Po 0.7  is not a good 

fit/model [for the data]. 

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 that / to show / conclude that…’. 
Do not accept statements such as ‘there is sufficient evidence to 

suggest…’ or ‘no evidence…’. 

  6  
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5 H0: performance is independent of age. 

H1: performance is not independent of age. 

OR 
H0: passing test is independent of age. 

H1: passing test is not independent of age. 

B1 Allow dependent, association or relationship for not independent. 

For example: 

H0: No association/relationship between… 
H1: Association/relationship between… 

Must refer to “performance” and “age” in H0.  

 34 (27.93) 41 (44.69) 6 (8.38) 

16 (22.07) 39 (35.31) 9 (6.62) 
 

M1 At least 3 correct to 3sf (must be seen). 

 A1 All correct to 3sf. 

 ( ) ( ) ( )
2 2 2

34 27.93 41 44.69 9 6.62

27.93 44.69 6.62

− − −
+ ++  

 1.319 0.305 0.676 1.669 0.386 0.856+ + + + +  

OR 
2 2 234 41 9

145
27.93 44.69 6.62

 
+ ++ − 

 
 

M1 At least 2 expressions (not including 145) of correct form seen. 

May see individual terms not summed. 

May be implied by 2 contributions correct to 3sf seen. 
May be implied by AWRT 5.21. 

 5.21   A1 AWRT 5.21. 

 '5.21' 4.605 , reject H0 / significant. M1 Compare their 5.21 with 4.605 and appropriate result (may be in 

terms of H1). 

Test result may be implied by an attempt at an appropriate 

conclusion in context ignoring hypotheses. 

 Sufficient evidence to suggest that performance and age are not 

independent. 

OR Sufficient evidence to suggest that performance and age are 

dependent. 

OR Sufficient evidence to suggest that performance and age are 
associated. 

OR Sufficient evidence to support the (driving) instructor’s belief.  

A1 Correct conclusion from correct working ignoring hypotheses. 

Must refer to both performance and age. 

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…’. 

  7  

3
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2(d) ( )2162 1
13 39 39

,    x x x k− +  B1 FT Correct expressions for integrating both pieces 

of PDF, seen anywhere, using their b  and c . 

 25
39

k = −  B1 FT FT their b  and their c  to obtain k . 

 

( )
2

13

16 251
39 39 39

0 0

0 25
G

  25 64

1 64

y

y y
y

y y y

y





= 
− − 

 

≤ ≤

≤

 

M1 Both parts with  y  substituted (condone 

missing k ), ignore limits. 

 A1 FT FT their b , their c  and their k . 

Fully defined including correct domain in terms 

of y . Domain must cover all reals, may overlap 

at boundaries. 

  4  

    

Question Answer Marks Guidance 

3(a) 0 1844 1 143 2 11 3 0 4 1 5 0 6 1 7
  

2000 6 480

 +  +  +  +  +  +  
=  

 
B1 175

12000
, AWRT 0.01458. 

  1  

3(b) 2000 (1831.3 6.016 0.119 0.001) 162.6a = − + + + =  B1 AG, shown convincingly. 

 Alternative method for question 3(b) 

 
( )

5
7 7

480 480

6
1 2000

1
a

 
=   −  
 

 = 162.6 
B1 AG, shown convincingly. 

  1  
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3(c) H0 : A binomial distribution is a satisfactory model for the data. 

H1 : A binomial distribution is not a satisfactory model for the data. 

B1 Must mention binomial and data. 

 ( ) ( ) ( )
2 2 2

1844 1831.3 143 162.6 13 6.136

1831.3 162.6 6.136

− − −
+ +  0.08807 2.3626 7.6784= + +  

OR 
2 2 21844 143 13

2000
1831.3 162.6 6.136

+ + −  

M1 Expression of correct form with cells correctly 

combined. 

May use 6.1 (found by subtraction). 

Implied by 2 correct contributions. 

 10.1  A1 AWRT 10.1. 

Allow AWRT 10.3 from using 6.1. 

SC unsupported 10.1 (or 10.3) scores M0 B1. 

 [1 degree of freedom so critical value is 7.879.] 

'10.1' 7.879,  reject 0H  (significant). 

M1 Compare their 10.1 (or 10.3) with 7.879 and 

appropriate conclusion (may be in terms of H1). 

Reject H0 can be implied by an attempt at an 

appropriate conclusion in context. 

Allow M1 for comparison of their 10.1 (or 10.3) 

with 10.6 and appropriate conclusion. 

 Sufficient evidence to suggest that the manager’s model is not satisfactory. A1 Correct conclusion in context from correct 

working ignoring hypotheses. 

Level of uncertainty in language used (for 

example, not ‘prove’). 

  5  

3(d) Not independent or probability of “success” may not be constant or plausible reason 

in context (for example, higher number of boxes with more than 1 broken egg due to 

boxes being dropped). 

B1 Credit any valid comment in context. 

  1  

4
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1 H0: uniform distribution fits the data. 

H1: uniform distribution does not fit the data. 

B1 Must mention data and uniform distribution (or 

uniform distribution clearly described). 

 Expected frequencies are 40, 40, 40. B1  

 ( ) ( ) ( )
 

2 2 2
38 40 52 40 30 40

0.1 3.6 2.5
40 40 40

− − −
+ + = + +  

OR 
2 2 238 52 30

120
40 40 40

+ + −  

M1 Expression of correct form. 

May see individual terms not summed.  

 6.2 A1 SC unsupported 6.2 scores M0 B1. 

Note: 6.208 scores M0 A0 XP. 

 [2 degrees of freedom, so critical value is 5.991.] 

'6.2' 5.991 , reject H0 (significant). 

M1 Compare their 6.2 with 5.991 and appropriate 

conclusion (may be in terms of H1). 

Reject H0 can be implied by an attempt at an 

appropriate conclusion in context. 

 Sufficient evidence to suggest that the scientist’s claim is incorrect. 

OR Sufficient evidence eye colour is not uniformly distributed. 

OR Sufficient evidence to suggest that uniform distribution is not a good fit. 

A1 Correct conclusion in context from correct 

working ignoring hypotheses. 

Level of uncertainty in language is used (for 

example, not ‘prove’). 

  6  

5


