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12   use of contingency table or Venn diagram or 

P(A or B) = P(A) + P(B) ‒ P(A and B) 

 

P(A and B) = 0.5 

 

P(A) × P(B) = 0.56 × 0.80 

 

= 0.448 seen 

 

0.448 ≠ 0.5 or 0.56 × 0.80 ≠ 0.5  so not independent 

 

M1 
 

 

A1 

M1 

 

A1 

 

A1 

[5] 

 

3.1b 

 

 

2.1 

 

1.1 

 
1.1 

 

 

3.2a 

0.56, 0.8 and 0.14 must be correctly 

placed; eg 

1 ‒ 0.14 = 0.56 + 0.8 ‒ P(A and B) 

 

or P(A/B) =   

 

= 0.625 or ⅝ seen 

 

0.625 or ⅝  ≠ 0.56 

 

where A  denotes “passing” 

maths and B denotes 

“passing” English 

 

the first M1A1 may be 

awarded for working with 

percentages 

 

allow equivalent argument 

based on showing A’ and B’ 
not independent 

13 (i)  calculation of P(X < 14) and P(X > 18) 

 

 

 

 

0.3085 and 0.0668 to 1 sf or better 

 

 

these figures do not support the model 

 

M1 

 

 

 

A1 

 

 

A1 

[3] 

3.4 

 

 

 

1.1 

 

 

3.5a 

or solves 

14 18
1.476  and 0.496=

 

 

 
    

simultaneously 

17 and 2.02    

 

17 is (relatively) far from 15 so not a 

good fit 

the second A1 is only available if the 

first A1 is awarded 

 

allow SC2 for showing the model is 

not a good fit for either value with all 

working correct 

or  

for a complete argument based on 

symmetry which refers to both tails 

  

or solves 
15

1.476
2

x 
    

and 
15

0.496
2

x 
   

x = 12.048 and 15.992 to 

nearest whole number or 

better 

which are not close to 14 and 

18 

 

or 
14 15 18 15

 and 
2 2

 
  

evaluated 

‒ 0.5 and 1.5 obtained 

which are not close to 

 ‒1.476 and 0.496 

respectively 
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13 (ii)   Φ
‒1

(0.07) = ‒ 1.476 =  

[μ = 16.95]  

OR 

Φ
‒1

(0.69) = 0.496 =  

[μ = 17.008] 

[μ = ]17 

M1 

 

 
 

 

 

 

 

 

A1 

[2] 

 

3.5c 
 

 

 

 

 

 

 

2.4 

alternatively 

since the variance is assumed to be 

correct, the mean must be as far 

above the midpoint as it was 

previously below it. 

 

 

16 + 1 = 17 

 

if M0 allow B2 for 17 

unsupported 

13 (iii)  z = ± 1.96 used 

16
1.96

2

n


   or 

16
1.96

2

n

 
  

n  isolated from their 
16

1.96

n






   oe 

[n >] 15.3664 – 15.4 

n = 16 cao 

B1 

 

M1 

 

 

M1 
 

 

 

A1 
 

A1 

[5] 

1.1a 
 

 

3.1b 

 

 

2.1 

 

 

3.4 

 

2.2b 

 

allow method marks only if other z –

value, eg ‒ 1.645 used; FT μ 

 

eg 2 1.96n    

 

 

previous A1 must be awarded for the 

award of final A1 

NB 1.959963985…rounded 

to 3 or more sf 

M0 if other value for σ used 

 

all marks are available if 

works with = instead of < or 

> throughout, but withhold 

final A1 if works with < 

instead of > or > instead of < 

throughout 

 

 

 

 

14 (i) A 

 

 

 

 

 the cumulative frequencies have been plotted 

against the mid-points of the class intervals,  

 

mis-plotting [at centre of each class] reduces 

estimate (by 2.5) oe 

B1 

 
 

B1 

 [2] 

 

2.4 

 

 

2.4 

  


