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1 The discrete random variable X has the following probability distribution.

x 1 2 3 6

P�X = x� 0.15 p 0.4 q

Given that E�X� = 3.05, find the values of p and q. [4]
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2 The time taken by a car to accelerate from 0 to 30 metres per second was measured correct to the

nearest second. The results from 48 cars are summarised in the following table.

Time (seconds) 3 − 5 6 − 8 9 − 11 12 − 16 17 − 25

Frequency 10 15 17 4 2

(i) On the grid, draw a cumulative frequency graph to represent this information. [3]

(ii) 35 of these cars accelerated from 0 to 30 metres per second in a time more than t seconds.

Estimate the value of t. [2]
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3 An experiment consists of throwing a biased die 30 times and noting the number of 4s obtained. This

experiment was repeated many times and the average number of 4s obtained in 30 throws was found

to be 6.21.

(i) Estimate the probability of throwing a 4. [1]
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Hence

(ii) find the variance of the number of 4s obtained in 30 throws, [1]
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(iii) find the probability that in 15 throws the number of 4s obtained is 2 or more. [3]
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4 The ages of a group of 12 people at anArt class havemean 48.7 years and standard deviation 7.65 years.

The ages of a group of 7 people at another Art class have mean 38.1 years and standard deviation

4.2 years.

(i) Find the mean age of all 19 people. [2]
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(ii) The individual ages in years of people in the first Art class are denoted by x and those in the

second Art class by y. By first finding Σ x2 and Σ y2, find the standard deviation of the ages of all

19 people. [4]
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5 Over a period of time Julian finds that on long-distance flights he flies economy class on 82% of

flights. On the rest of the flights he flies first class. When he flies economy class, the probability that

he gets a good night’s sleep is x. When he flies first class, the probability that he gets a good night’s

sleep is 0.9.

(i) Draw a fully labelled tree diagram to illustrate this situation. [2]

The probability that Julian gets a good night’s sleep on a randomly chosen flight is 0.285.

(ii) Find the value of x. [2]
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(iii) Given that on a particular flight Julian does not get a good night’s sleep, find the probability that

he is flying economy class. [3]
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6 (a) A village hall has seats for 40 people, consisting of 8 rows with 5 seats in each row. Mary,

Ahmad, Wayne, Elsie and John are the first to arrive in the village hall and no seats are taken

before they arrive.

(i) Howmany possible arrangements are there of seating Mary, Ahmad, Wayne, Elsie and John

assuming there are no restrictions? [2]
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(ii) Howmany possible arrangements are there of seating Mary, Ahmad, Wayne, Elsie and John

if Mary and Ahmad sit together in the front row and the other three sit together in one of

the other rows? [4]
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(b) In how many ways can a team of 4 people be chosen from 10 people if 2 of the people, Ross and

Lionel, refuse to be in the team together? [4]
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7 The weight, in grams, of pineapples is denoted by the random variable X which has a normal

distribution with mean 500 and standard deviation 91.5. Pineapples weighing over 570 grams are

classified as ‘large’. Those weighing under 390 grams are classified as ‘small’ and the rest are classified

as ‘medium’.

(i) Find the proportions of large, small and medium pineapples. [5]
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(ii) Find the weight exceeded by the heaviest 5% of pineapples. [3]
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(iii) Find the value of k such that P�k < X < 610� = 0.3. [5]
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