Topic Y5 Sample means (Pre-TT) [48]
1.

A set of observations of a random variable W can be summarised as follows:

n=14, Iw=100.8. Iw’ =938.70.

(i) Calculate an unbiased estimate of the variance of W. [4]

(ii) The mean of 70 observations of W is denoted by W. State the approximate distribution of W,
including unbiased estimate(s) of any parameter(s). [3]

(Total 7 marks)
2.

The continuous random variable X has the distribution N(z, o). The mean of a random sample of n
observations of X is denoted by X . It is given that P(X < 35.0) = 0.9772 and P(X < 20.0) = 0.1587.

(i) Obtain a formula for ¢ in terms of . [5]

Two students are discussing this question. Aidan says “If you were told another probability, for instance
P(X > 32) =0.1, you could work out the value of ¢ Binya says, “No, the value of P(X > 32) is fixed by
the information you know already.”

(ii) State which of Aidan and Binya 1s right. If you think that Aidan 1s right, calculate the value of ¢ given
that P(X > 32) =0.1. If you think that Binya is right, calculate the value of P(X > 32). [4]

(Total 9 marks)

A queue of cars has built up at a set of traffic lights which are at red. When the lights turn green, the
time for the first car to start to move has a normal distribution with mean 2.2 s and standard deviation
0.75s. This time is the reaction time for the first car. For each subsequent car the reaction time is
the time taken for it to start to move after the car in front starts to move. These reaction times have
identical normal distributions with mean 1.8 s and standard deviation 0.70 s. It may be assumed that
all reaction times are independent.

(i) Calculate the probability that the reaction time for the second car in the queue is less than half of
the reaction time for the first car. [6]

(ii) Calculate the probability that the fifth car in the queue starts to move less than 10 seconds after
the lights turn green. [5]

(iii) State where, in part (i), independence is required. [1]
(Total 11 marks)



4.

A set of bathroom scales is known to operate with an error which is normally distributed. One morning
a man weighs himself 4 times. The 4 values for his mass, in kg, which can be considered to be a random
sample are as follows.

62.6 62.8 62.1 62.5

(i) Find a 95% confidence interval for his mass. Give the end-points of the interval correct to 3 decimal
places. [5]

(i) Based on these results, a y% confidence interval has width 0.482. Find y. [4]
(Total 9 marks)

Records for a doctors’ surgery over a long period suggest that the time taken for a consultation, 7 minutes,
has a mean of 11.0. Following the introduction of new regulations, a doctor believes that the average time
has changed. She finds that, with new regulations, the consultation times for a random sample of 120
patients can be summarised as

n =120, Xt = 1411.20, ¥r* = 18 737.712.
(i) Test, at the 10% significance level, whether the doctor’s belief is correct. [11]

(ii) Explain whether, in answering part (i), it was necessary to assume that the consultation times were
normally distributed. [1]

(Total 12 marks)



