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Section A (36 marks)

1  The stem and leaf diagram shows the weights, rounded to the nearest 10 grams, of 25 female iguanas.
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Key: 11 | 2 represents 1120 grams

(i) Find the mode and the median of the data. [2]

(ii) Identify the type of skewness of the distribution. [1]

2  The table shows all the possible products of the scores on two fair four-sided dice.

Score on second die
1 2 3 4

2 1 1 2 3 4

i)

g 2 2 4 6 8

g

o 3 3 6 9 12
5

A 4 4 8 12 16

(i) Find the probability that the product of the two scores is less than 10. [1]

(i) Show that the events ‘the score on the first die is even’ and ‘the product of the scores on the two
dice is less than 10’ are not independent. [3]

3 There are 13 men and 10 women in a running club. A committee of 3 men and 3 women is to be

selected.
(i) In how many different ways can the three men be selected? [2]
(ii) In how many different ways can the whole committee be selected? [2]

(iii) A random sample of 6 people is selected from the running club. Find the probability that this
sample consists of 3 men and 3 women. [2]
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4  The probability distribution of the random variable X is given by the formula

P(X=r)=kr(r+1) forr=1,23,4,5.
(i) Show that k = = 21

(ii) Find E(X) and Var(X). [S]

5 Andy can walk to work, travel by bike or travel by bus. The tree diagram shows the probabilities of
any day being dry or wet and the corresponding probabilities for each of Andy’s methods of travel.

Walk
0.5
Dry 0.4 Bike
0.5 0.1
Bus
Walk
0.4 0.2
Wet 0.1 Bike
0.7
Bus
A day is selected at random. Find the probability that
(i) the weather is wet and Andy travels by bus, [2]
(i) Andy walks or travels by bike, [3]
(iii) the weather is dry given that Andy walks or travels by bike. [3]
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6 A survey is being carried out into the carbon footprint of individual citizens. As part of the survey,
100 citizens are asked whether they have attempted to reduce their carbon footprint by any of the
following methods.

* Reducing car use
¢ Insulating their homes

¢ Avoiding air travel

The numbers of citizens who have used each of these methods are shown in the Venn diagram.

Reduced
car use

Insulated
their homes

42

Avoided
air travel

One of the citizens is selected at random.

(i) Find the probability that this citizen
(A) has avoided air travel, [1]

(B) has used at least two of the three methods. [2]

(ii) Given that the citizen has avoided air travel, find the probability that this citizen has reduced car
use. [2]

Three of the citizens are selected at random.

(iii) Find the probability that none of them have avoided air travel. [3]
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Section B (36 marks)

7  The incomes of a sample of 918 households on an island are given in the table below.

Income 0<x<20 | 20<x<40 | 40<x<60 | 60<x<100 |100 <x <200
(x thousand pounds)

Frequency 238 365 142 128 45

(i) Draw a histogram to illustrate the data. [5]
(ii) Calculate an estimate of the mean income. [3]
(iii) Calculate an estimate of the standard deviation of the incomes. [4]

(iv) Use your answers to parts (ii) and (iii) to show there are almost certainly some outliers in
the sample. Explain whether or not it would be appropriate to exclude the outliers from the
calculation of the mean and the standard deviation. [4]

(v) The incomes were converted into another currency using the formula y = 1.15x. Calculate
estimates of the mean and variance of the incomes in the new currency. [3]

8 Mark is playing solitaire on his computer. The probability that he wins a game is 0.2, independently
of all other games that he plays.

(i) Find the expected number of wins in 12 games. [2]

(ii) Find the probability that
(A) he wins exactly 2 out of the next 12 games that he plays, [3]

(B) he wins at least 2 out of the next 12 games that he plays. [3]
(iii) Mark’s friend Ali also plays solitaire. Ali claims that he is better at winning games than Mark. In
arandom sample of 20 games played by Ali, he wins 7 of them. Write down suitable hypotheses

for a test at the 5% level to investigate whether Ali is correct. Give a reason for your choice of
alternative hypothesis. Carry out the test. 9]
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8 (iii) | (continued)
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