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1.

A random sample of 50 salmon was caught by a scientist. He recorded the length l cm and
weight w kg of each salmon.
The following summary statistics were calculated from these data.

∑ l = 4027

∑ l2 = 327 754.5

∑ w = 357.1

∑ lw = 29 330.5

S ww = 289.6

(a) Find S ll and S lw .
(3)
(b) Calculate, to 3 significant figures, the product moment correlation coefficient between l
and w.
(2)
(c) Give an interpretation of your coefficient.
(1)
January 2011

2.

The 19 employees of a company take an aptitude test. The scores out of 40 are illustrated in
the stem and leaf diagram below.
26 means a score of 26
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Find
(a) the median score,
(1)
(b) the interquartile range.
(3)
The company director decides that any employees whose scores are so low that they are
outliers will undergo retraining.
An outlier is an observation whose value is less than the lower quartile minus 1.0 times the
interquartile range.
(c) Explain why there is only one employee who will undergo retraining.
(2)
(d) Draw a box plot to illustrate the employees’ scores.
(3)
January 2010
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3.

The discrete random variable X can take only the values 2, 3, 4 or 6. For these values the
probability distribution function is given by
x
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P(X = x)
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where k is a positive integer.
(a) Show that k = 3.
(2)
Find
(b) F(3),
(1)
(c) E(X),
(2)
(d) E(X 2),
(2)
(e) Var (7X – 5).
(4)
January 2012
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4.

In a study of how students use their mobile telephones, the phone usage of a random sample
of 11 students was examined for a particular week.
The total length of calls, y minutes, for the 11 students were
17, 23, 35, 36, 51, 53, 54, 55, 60, 77, 110
(a) Find the median and quartiles for these data.
(3)
A value that is greater than Q 3 + 1.5 × (Q 3 – Q 1 ) or smaller than Q 1 – 1.5 × (Q 3 – Q 1 ) is
defined as an outlier.
(b) Show that 110 is the only outlier.
(2)
(c) Draw a box plot for these data indicating clearly the position of the outlier.
(3)
The value of 110 is omitted.
(d) Show that S yy for the remaining 10 students is 2966.9
(3)
These 10 students were each asked how many text messages, x, they sent in the same week.
The values of S xx and S xy for these 10 students are S xx = 3463.6 and S xy = –18.3.
(e) Calculate the product moment correlation coefficient between the number of text
messages sent and the total length of calls for these 10 students.
(2)
A parent believes that a student who sends a large number of text messages will spend fewer
minutes on calls.
(f) Comment on this belief in the light of your calculation in part (e).
(1)
January 2009
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5.

A person’s blood group is determined by whether or not it contains any of 3 substances A, B
and C.
A doctor surveyed 300 patients’ blood and produced the table below.
Blood contains

No. of Patients

only C

100

A and C but not B

100

only A

30

B and C but not A

25

only B

12

A, B and C

10

A and B but not C

3

(a) Draw a Venn diagram to represent this information.
(4)
(b) Find the probability that a randomly chosen patient’s blood contains substance C.
(2)
Harry is one of the patients. Given that his blood contains substance A,
(c) find the probability that his blood contains all 3 substances.
(2)
Patients whose blood contains none of these substances are called universal blood donors.
(d) Find the probability that a randomly chosen patient is a universal blood donor.
(2)
May 2008
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6.

The following shows the results of a survey on the types of exercise taken by a group of
100 people.
65 run
48 swim
60 cycle
40 run and swim
30 swim and cycle
35 run and cycle
25 do all three
(a) Draw a Venn Diagram to represent these data.
(4)
Find the probability that a randomly selected person from the survey
(b) takes none of these types of exercise,
(2)
(c) swims but does not run,
(2)
(d) takes at least two of these types of exercise.
(2)
Jason is one of the above group.
Given that Jason runs,
(e) find the probability that he swims but does not cycle.
(3)
January 2012
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7.

A teacher took a random sample of 8 children from a class. For each child the teacher
recorded the length of their left foot, f cm, and their height, h cm. The results are given in the
table below.
f
h

23
135

26
144

(You may use ∑ f =186

23
134
∑h =1085

22
136

27
140

S ff = 39.5

24
134

20
130

S hh =139.875

21
132

∑ fh = 25 291)

(a) Calculate S fh .
(2)
(b) Find the equation of the regression line of h on f in the form h = a + bf.
Give the value of a and the value of b correct to 3 significant figures.
(5)
(c) Use your equation to estimate the height of a child with a left foot length of 25 cm.
(2)
(d) Comment on the reliability of your estimate in part (c), giving a reason for your answer.
(2)
The left foot length of the teacher is 25 cm.
(e) Give a reason why the equation in part (b) should not be used to estimate the teacher’s
height.
(1)
May 2011
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