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Asha keeps hens so that she has a regular supply of fresh eggs. During March, the numbers of eggs

she collected on each day were as follows.
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(i) Find the median number of eggs collected.

(ii) Find the upper quartile, lower quartile and interquartile range.
(iii) Draw a box and whisker plot for the data.
(iv) Using your answers to part (ii), identify any outliers.

(v) Calculate the mean number of eggs laid per day.
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(vi) State the nature of the skewness in your diagram. How do your answers to parts (i) and (v)

support your answer? How do your answers to parts (i) and (ii) support your answer?
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In the sixth form at Eastport School, there are 45 students studying at least one of the three
sciences, Biology, Chemistry and Physics.

Fig. 2 shows the number of students studying each science.

Biology Chemistry

Physics

Fig. 2
(i) Find the probability that one of these students, selected at random, is studying
(A) Physics,
(B) Chemistry,
(C) both Physics and Chemistry. [3]

(ii) Hence determine whether the events “studying Physics” and “studying Chemistry” are
independent. [2]

(iii) Find the probability that a student, selected at random, is studying Biology, given that the
student is studying Chemistry. [2]

(iv) Three students are selected at random. Find the probability that, between them, they are
studying all three sciences although each is studying only one. [4]

(v) Three students are selected at random. Find the probability that at least one of them is studying
all three sciences. [3]
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Canter is a company which has been asked to carry out a survey to discover how many adults
watched a television programme called “Kendall’s Way”.

Canter decides to interview 1000 people by telephone.

(i) Why is this sample unlikely to be representative? [1]

Canter has a list of the telephone numbers and ages of 5000 adults. From this list, the sample will
be selected.

(i) Four of the interviewers who work for Canter have the following ideas for selecting the
sample. In each case, name the type of sampling involved.

(A) Anthony would use an ordinary die to select a number between 1 and 5 inclusive,
ignoring any 6s thrown. He would then take every 5th number, starting with the number
thrown. So, for example, if he threw a 3, he would select the 3rd, 8th, 13th, 18th, ... from
the list.

(B) Bernice would use a random number generator to select 1000 different random numbers
between 1 and 5000 inclusive, and use these numbers to select from the list.

(C) Carmen would select the first 200 people on the list who were aged 16-25. She would
then repeat the process for each of the age groups 26-35, 36—45, 46-55, and over 55.

(D) Dennis would use the same age groups as Carmen, but would take a random sample from
each age group. The number of people selected in each age group would be proportional
to the number of people in that age group nationally. (4]

It is decided to use the method suggested by Dennis. The proportions in each age group and the
results of the survey are given in the table.

Age group
16-25 26-35 36-45 46-55 | Over 55

Proportion in age group

nationally 15% 20% 18% 17% 30%

Proportion of age group
watching Kendall’s Way 6% 9% 15% 15% 25%
as found in survey

(iii) Find the sample size for each of the age groups. (2]

(iv) The population consists of 30 million people. Estimate how many people watched Kendall’s
Way. [3]

(v) Estimate what proportion of the people who watched Kendall’s Way are over 55 years old.[2]

(vi) Dennis decides he would like to interview 5 of the people sampled who were aged 26-35 and
who watched Kendall’s Way. How many different selections of 5 people can he make?  [3]
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Sweets called “Scruffies” are sold in packets of 18.

Scruffies come in a variety of colours, and market research shows that red is the most popular.
Scruffies are packed randomly, and on average 25% are red.

(i) Find the probability that a packet contains no more than 6 red Scruffies. 2]

(ii) Find the probability that a packet contains exactly 4 red Scruffies. [3]

Because of a fault in the packing machine, one packet in ten now contains 19 Scruffies instead of 18.

(iii) Find the new probability that a randomly selected packet contains exactly 4 red Scruffies.
[5]
In order to increase sales, the manufacturer claims to have increased the proportion of red

Scruffies. Eric decides to test the manufacturer’s claim by purchasing a packet of Scruffies.
(Assume that all packets now contain 18 Scruffies.)

(iv) The packet contains 8 red Scruffies. Does this support the manufacturer’s claim at the 5%
significance level? Write down your hypotheses clearly and show your working in full. [6]
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