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4.11 Hypothesis Testing

Question Paper

Course DP IB Maths

Section 4. Statistics & Probability

Topic 4.11 Hypothesis Testing

Di�culty Hard

Time allowed: 130

Score: /102

Percentage: /100
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[2 marks]
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Question 9a

The tech company Flooglesoft has recently lost some key employees to its main competitor.  As a reaction to this the

company is interested to see whether the wages of its employees can be modelled by a normal distribution with standard

deviation $400.  The data for the monthly wages of Flooglesoft’s employees are summarised in the table below. 

Monthly wage, w ($) Frequency

w≤4800 1

4800<w≤5100 8

5100<w≤5400 28

5400<w≤5700 76

5700<w≤6000 99

6000<w≤6300 89

6300<w≤6600 44

6600<w 15

a)

Given that ∑w=2 124 000, find the unbiased estimate for the population mean.

Question 9b

A χ2  goodness of fit test is to be conducted at a significance level of 10% to test whether the data can be modelled by a

normal distribution with standard deviation $400.

b)

State the null and alternative hypotheses.
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[3 marks]

[1 mark]
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Question 9c

c)

Find the values of a, b and c in the table below. Give your answers to 4 decimal places.

Monthly wage ($) Expected frequency

w≤4800 a

4800<w≤5100 7.1173

5100<w≤5400 29.8439

5400<w≤5700 73.0396

5700<w≤6000 b

6000<w≤6300 87.3498

6300<w≤6600 c

6600<w 14.4213

Question 9d

d)

Explain why there are 5 degrees of freedom.

Question 9e

e)

The critical value is 9.236. Calculate the χ2 statistic and comment on the conclusion of the test.  Justify your answer.
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[2 marks]

Question 10a

Leander works for a manufacturing company. Each shift lasts four hours and during this time she records the number of times

a machine breaks down. The data from 160 shifts are shown in the table below.

Number of breakdowns Frequency

0 23

1 56

2 37

3 26

4 18

5 or more 0

Leander believes that the number of breakdowns during a four-hour shift can be modelled by a Poisson distribution. She

decides to test her belief using a χ2  goodness of fit test using a 5% level of significance.

a)

Write down suitable null and alternative hypotheses to test Leander’s belief.
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[2 marks]
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Question 10b

b)

Calculate an estimate for the mean number of breakdowns during a four-hour shift.

Question 10c

c)

Using the estimated mean, find the values of a, b and c in the table below. Give your answers to 3 decimal places.

Number of breakdowns Expected Frequency

0 a

1 48.657

2 42.575

3 24.835

4 b

5 or more c

Question 10d

d)

Write down the number of degrees of freedom.
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[3 marks]

Question 10e

e)

Determine whether the conclusion from the test supports Leander’s belief. Justify your answer.
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