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Question 1 to be answered in this booklet
Do not write, draw or underline in RED.
Show all calculations and workings in full.
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Question1

(30 Marks)

Circle the correct answer in each of the following parts:
(i) Which of the following measures of central tendency is sensitive to extreme outliers?
(a)
(b)
(c)
(d)

Mode
Median,
Mean,
None of the above.
(3 Marks)

(ii) The data below show the time (in seconds) that a runner has beaten their personal best
over their last 12 performances.
-6, -3, -3, 2, 1, 0, 3, 5, 12, 9, 12, 20
The median for the data is
(a)
(b)
(c)
(d)

0
4.3
2.5
3
(3 Marks)

(iii)An observation is considered an extreme outlier if it is:
(a)
(b)
(c)
(d)

less than Q1−1.5 times the interquartile range
less than Q3−1.5 times the interquartile range
greater than Q1+1.5 times the interquartile range
greater than Q3−1.5 times the interquartile range
(3 Marks)

(iv) Two dice are rolled and the sum is recorded. The probability of rolling a sum less
than 5 is
(a)
(b)
(c)
(d)

0.167
0.278
0.833
None of the above
(3 Marks)
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(v) 65% of houses in a residential area have an alarm. It is found that 25% of the owners
of the alarmed houses have a dog and 40% of the owners of the non-alarmed houses
have a dog. A house is selected at random, the probability that the house does not
have a dog is approximately:
(a)
(b)
(c)
(d)

0.065
0.303
0.698
None of the above

(4 Marks)

(vi) Twenty five samples of size 6 are taken from a stable process. The average mean of
the sample means is 42.5, and the average range of the samples is 1.5.
What is the UCL and LCL for the 𝑋̅-Chart?
(a) 44.0 and 41.0
(b) 43.37 and 41.63
(c) 43.22 and 41.78
(d) 47.5 and 37.5

(4 Marks)

(vii) The number of spelling mistakes in a report is denoted as the random variable X.
The probability that there are at least 17 spelling mistakes in a report is given by
(a)
(b)
(c)
(d)

𝑃(𝑋
𝑃(𝑋
𝑃(𝑋
𝑃(𝑋

< 17)
> 17)
≥ 17)
≤ 17)

(3 Marks)

(viii) Assuming a normal distribution 𝑃(−2 ≤ 𝑧 ≤ 1.5) is equal to
(a)
(b)
(c)
(d)

0.9104
0.0896
0.044
-0.9104
(3 Marks)

(ix) The college newsletter claims that the average CIT students play more sport than
students from other colleges. The national college average is 6.2 hours per week, with a
standard deviation of 1.2 hours. A sample of 40 college students play an average of 6.8
hours of sport per week. To carry out a hypothesis test on this claim we use a
(a)
(b)
(c)
(d)

One-sided test and determine the z value
One-sided test and determine the t-value
Two-sided test and determine the z-value
Two-sided test and determine the t-value.
(4 Marks)
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Question 2

(15 Marks)

A survey asked students on average, how long they spend on social media sites. The results
are as follows:

Number of Minutes

Frequency

0 but less than 15

14

15 but less than 30

36

30 but less than 45

54

45 but less than 60

71

60 but less than 75

85

(i) Construct a cumulative frequency table for the data
(ii) Represent this data on an Ogive, use graph paper
(iii)Estimate the Median from the Ogive.

Question 3

(35 Marks)

(a) A water analyst estimates that one in eight water samples tested per day have
unacceptable levels of pollutant. What is the probability that among 15 samples
analysed, there will be:
(i) exactly three samples with unacceptable levels of pollutant?
(ii) less than three samples with unacceptable levels of pollutant?

(b) The number of phone calls arriving at a helpdesk is modelled as a Poisson random
variable. On average there are 10 calls per hour.
What is the probability that there are:
(i) exactly 5 calls in 1 hour?
(ii) 3 calls or less in 1 hour?

(c) The weight of food packed in containers has a Normal distribution with a mean
weight of 300 grams and a standard deviation of 6 grams. Production requires that
containers weigh 302 ± 10gr.
(i) What percentage of containers has weight below 294 grams?
(ii) Calculate the percentage of containers that is not within acceptable weight limits.
(iii)What weight can be set such that 95% of container weights are at least this value.
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(20 Marks)

Question 4

It is suspected that there is some relationship between the relative humidity and the tensile
strength of a certain material. The following measurements were obtained:
Relative Humidity, 𝑥 (%)

Tensile Strength, 𝑦 (𝑁/𝑚2 )

45

80

55

67

65

58

80

55

95

30

And ∑ 𝒙 = 𝟑𝟒𝟎 , ∑ 𝒚 = 𝟐𝟗𝟎 , ∑ 𝒙𝒚 = 𝟏𝟖𝟑𝟎𝟓,

∑ 𝒙𝟐 = 𝟐𝟒𝟕𝟎𝟎, ∑ 𝒚𝟐 = 𝟏𝟖𝟏𝟕𝟖

(a) Draw a scatter plot of the data (use graph paper)
(b) Calculate the correlation coeﬃcient 𝑟, showing your workings, and interpret its value.
(c) Find the coefficient of determination, and comment on this result.
(d) Calculate the least squares regression line of 𝑦 on .
(e) Hence estimate the tensile strength if the relative humidity is 60%.
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Useful Formulae
Binomial distribution:
𝑃(𝑟, 𝑛) = 𝑛𝐶𝑟 𝑝𝑟 𝑞 𝑛−𝑟 = ( 𝑛𝑟 )𝑝𝑟 𝑞 𝑛−𝑟
Poisson distribution:

e   r
𝜆𝑟
= 𝑒 −𝜆 ( 𝑟! ) Note: 𝑒 = 2.718 approximately
P( X  r ) 
r!
Standard Normal Units:
𝑍=

𝑥−µ
ơ

Sampling standardising formulae:
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Normal Tables
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Normal Tables continued
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