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𝑋~𝑁(1525,9.62)  

a) i) 𝑃(𝑋 < 1540) = 𝑃 (𝑍 <
1540−1525

9.6
) = 𝑃(𝑍 < 1.5625) = 0.9409  

 

ii) 𝑃(𝑋 > 1535) = 𝑃 (𝑍 >
1535−1525

9.6
) = 𝑃(𝑍 > 1.0416̇) 

          = 1 − 𝑃(𝑍 < 1.0416) = 1 − 0.8512̇ = 0.1488  

 

iii) 𝑃(1515 < 𝑋 < 1540) = 𝑃(𝑋 < 1540) − 𝑃(𝑋 < 1515) 

      = 𝑃(𝑋 < 1540) − 𝑃(𝑋 > 1535) = 0.9409 − 0.1488 = 0.7921 

 

iv) 𝑃(𝑋 ≠ 1500) = 1 

 

b) Require 𝑃(𝑋 > 1535) = 0.1. 

⇒  𝑃(𝑋 < 1535) = 0.9  

⇒ 𝑃 (𝑍 <
1535−𝜇

9.6
) = 0.9   

 

From table 4 of the AQA statistical tables 𝑃(𝑍 ≤ 1.2816) = 0.9  

 

It is therefore required that 
1535−𝜇

9.6
= 1.2816. 

 

𝜇 = 1535 − 1.2816 × 9.6 = 1522.7  

 

The required reduction is 1525 − 1522.7 = 2.3 ml. 

 

c) i) Let 𝐵 be the volume of water in a bottle.  𝐵~𝑁(508.5,3.52) 

 

The assumption is that the six bottles in the pack are a random sample from the above distribution. 

 

𝑃(𝐵 > 505) = 𝑃 (𝑍 >
505−508.5

3.5
) = 𝑃(𝑍 > −1) = 𝑃(𝑍 < 1) = 0.8413  

The probability that all six bottles contain more than 505 ml is 0.84136 = 0.3546 

 

ii) The distribution of the sample mean is �̅�~𝑁 (508.5,
3.52

6
) 

     𝑃(�̅� > 505) = 𝑃 (𝑍 >
505−508.5

3.5

√6

) = 𝑃(𝑍 > −√6) = 𝑃(𝑍 < √6) = 0.9928  

 


