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The probability that Chipping FC win a league football match is P(77) = 0.4.

(@) Caleunlate the probability that Chipping FC fail to win each of their next two league football matches.
]

The probability that Chipping FC lose a leagne football match is P(L)=0.3.
(b) Explain why P(F) + P(L)# 1. 1]

A survey of the number of cars per househeld in a certain village generated the data in Fig. 2.

Number of cars 0 1 2 3 4

Number of honseholds g 12213127 7

Fig. 2
(a) Calculate the mean number of cars per household. ]

(b) Calculate the standard deviation of the mumber of cars per household. 1]

Every morning before breakfast Lawra and Mike play a game of chess. The probability that Lavra wins
15 0.7. The ovtcome of any particular game is independent of the outcome of other games. Calculate the

probability that, in the next 20 games,

(a) Laura wins exactly 14 games, 2]

(b) Lanra wins at least 14 games, 2]

At the end of each school term at North End College all the science classes in year 10 are given a test. The
marks out of 100 achieved by members of set 1 are shown in Fig 4.
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Fiz. 4
(a) Describe the shape of the distribution. 1]
(b) The teacher for set 1 claimed that a typical student in his class achieved a mark of 95.
How did he justify this statement? 1]
(c) Anpther teacher said that the average mark in set 1 is 76. How did she justify this statement? 1]

Benson's mark in the test 15 35, If the mark achieved by any student is an outlier in the lower tail of the
distribution, the student i1z moved down to set 2.

(d) Determine whether Benson is moved down to set 2. [21
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The screenstzmt in Fig. 5 shows the probability distribution for the continmous random variable X, where
X-~Nlgo)
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Fig. 5

The area of each of the unshaded regions under the curve is 0.025. The lower boundary of the shaded region
iz at 16.452 and the upper boundary of the shaded region is at 21.548.

Calculate the value of 4. [1]

Calculate the value of &7 [3]

¥ is the random variable given by ¥ =4X + 3.

(i) Write down the distribution of ¥ [3]

(ii) Find P(Y = 90). [1]

The discrete random variable X takes the values 0, 1, 2, 3, 4 and 5 with probabilities given by the fornmla
PX=x)=Hkx+ 1)}6—x).

Find the value of k. 2]

In one half-term Ben attends school on 40 days. The probability distribution above is used to model X the
number of lessons per day in which Ben receives a gold star for excellent worke

Find the probability that Ben receives no gold stars on each of the first 3 days of the half-term and two
gold stars on each of the next 2 days. [2]

Find the expected number of days in the half-term on which Ben receives no gold stars. [2]

In the summer of 2017 in England a large nember of candidates sat GCSE examinations in both mathematics
and English. 56% of these candidates achieved at least level 4 in mathematies and 80% of these candidates
achieved at least level 4 in English. 14% of these candidates did not achieve at least level 4 in either
mathematics or English

Determine whether achieving level 4 or above in English and achieving level 4 or above in mathematics
wete independent events. 5]

Each weekday Keira drives to wotk with her son Kaito. She abways sets off at 8.00 am. She models her
journey time. x minutes, by the distribution ¥ -~ MN(15.4).

Orer a long period of time she notes that her journey takes less than 14 minutes on 7% of the joumeys, and
takes more than 18 minntes on 31% of the journeys.

Investigate whether Keira's model is a good fit for the data. &
Eaito believes that Keira's value for the variance is correct, but realizes that the mean is not comect.

Find, comrect to two significant figures, the value of the mean that Keira should vse in a refined model
which does fit the data. [2]
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Keira buys a new car. After driving to work in it each day for several weeks, she randomly selects the
joumney times for n of these days. Her mean journey time for these n days is 16 minutes. Using the refined
mede] she conducts a hypothesis test to see if her mean journey time has changed, and finds that the result is
significant at the 5% level

Determine the smallest possible value of n. %]

The pre-release material inchudes data on wnemplovment rates in different countries. A sample from this
material has been taleen All the countries in the sample are in Furope. The data have been grouped and are
shown in Fiz 9.1

Unemployment rate 0 5— 10— 15— 20— 3550
Frequency 15 21 5 5 2 2

Fig. 9.1

A commlative frequency curve has been generated for the sample data using a spreadsheet. This is shown in
Fiz. 9.2.

Unemployment rates in Europe
60

50
40 i
30 /|

20 /

10

!

Cumulative frequency

5 w15 20 23 30 35 40 45
Unemployment rate

Fig. 9.2

Hodge used Fig. 9.2 to estimate the median wnemployment rate in Enrope. He obtained the answer 5.0.
The correct valne for this sample 13 6.9

(i) There is a systematic error in the diagram.

»  Identify this error.

= State how this error affects Hodge's estimate. [2]
(ii) There is another factor which has affected Hodge's estimate.

»  Identify this factor.

»  State how this factor affects Hodge's estimate. [2]

Use your knowledge of the pre-release material to give another reason why any estimation of the
median unemployment rate in Furope may be unreliable. 111

Use your kmowledge of the pre-release material to explain why it is very unlikeely that the sample has
been randomly selected from the pre-release material 1]



The scatter diagram shown in Fig 9.3 shows the unemployment rate and life expectancy at birth for the 47
countries in the sample for which this information is available.

Scatter diagram to show life expectancy at birth against
unemployment rate
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Fig. 9.3

The product moment comrelation coefficient for the 47 items in the sample 15 — 0.2607.
The p-value associated with r=— 02607 and n=47 15 0.0383.

(d) Does this information suggest that there is an association between unemployment rate and life
expectancy at birth in conntries in Europe? 2]

Hodge uses the spreadsheet tools to obtain the equation of a line of best fit for this data.

(e) The wnemployment rate in Kosovo is 35.3, but there is no data available on life expectancy. Is it
reasonable to use Hodze's line of best fit to estimate life expectancy at birth in Kosovo? 1]

Total Marks for Question Set 6: 51
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Fig. 9.3

Scatter diagram to show life expectancy at birth against
unemployment rate
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