S2: NORMAL DISTRIBUTION 


1)  My expenditure at a supermarket each week is modeled b a normal distribution with mean £65.00 and standard deviation £σ.  My expenditure exceeds £80.00 with probability 
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(i) Calculate the value of σ, giving your answer correct to 4 significant figures.

[4]
(ii) Calculate the probability that, in one randomly chosen week, my expenditure is less than £55.00
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2)  
(i)  State conditions under which the normal distribution can be used as an approximation to the distribution B(n, p).









[2]

A series of digital messages, each consisting of 8000 bits, is transmitted.  For each bit, the probability that it is wrongly received is 0.005.  A message is unreadable if more than 50 bits are wrongly received.


(ii)  Using a suitable approximation, find the probability that a message is unreadable.
[6]
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3) Over a long period it has been found that the number of typing errors made by a secretary is, on average, 6 per hour.

(i) State an assumption which you need to make in order to model the number of typing errors in a randomly chosen hour by a Poisson distribution.



[1]

Assuming that this model is valid, and that the relevant periods of time are randomly chosen,

(ii) calculate the probability that, in one hour, the secretary makes more than 5 typing errors, 











[2]

(iii) calculate the probability that, in ten minutes, the secretary makes exactly two typing errors, 
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(iv) use a suitable approximation to calculate the probability that, in four hours, the secretary makes more than 30 typing errors.
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