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Question 1 (18 marks)

This question is intended to assess your understanding of probability
functions and of the probability models introduced in Unit A8.

You should be able to answer this question after working through Unit AS3.

(a) (i) Give one reason why the following function cannot be a
probability mass function:

p(z)=3(5-2), z=1,234 (2]

(ii) Give one reason why the following function cannot be a
probability density function:

fle)=33-a), 0<z<4 (2]
(iii) Give one reason why the following function cannot be the

cumulative distribution function of a continuous random
variable X that only takes values between 0 and 4:

F(z) =tz(z—3)% 0<z<4 2]

(b) Records show that 6% of blood samples tested for a certain condition
test positive. Assuming that whether or not a blood sample tests
positive is independent of whether or not any other blood sample tests
positive, calculate the following probabilities to three significant
figures. In each case, state clearly the probability model that you use
(including the values of any parameters).

(i) The probability that, out of 40 samples tested, at least three will
test positive. [8]

(ii) The probability that the first blood sample that tests positive one
day will be the fifteenth sample tested. [4]




