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2. Keith records the amount of rainfall, in mm, at his school, each day for a week. The results 

are given below.

2.8        5.6        2.3        9.4        0.0        0.5        1.8

 Jenny then records the amount of rainfall, x mm, at the school each day for the following 

21 days. The results for the 21 days are summarised below.

∑ x = 84.6

 (a) Calculate the mean amount of rainfall during the whole 28 days. 

(2)

 Keith realises that he has transposed two of his figures. The number 9.4 should have been 

4.9 and the number 0.5 should have been 5.0

 Keith corrects these figures.

 (b) State, giving your reason, the effect this will have on the mean.

(2)
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5. On a randomly chosen day, each of the 32 students in a class recorded the time, t minutes 

to the nearest minute, they spent on their homework. The data for the class is summarised 

in the following table.

Time, t Number of students

10 – 19 2

20 – 29 4

30 – 39 8

40 – 49 11

50 – 69 5

70 – 79 2

 (a) Use interpolation to estimate the value of the median. 

(2)

 Given that 

∑ t = 1414       and       ∑ t 2 = 69 378

 (b) find the mean and the standard deviation of the times spent by the students on their 

homework.

(3)

 (c) Comment on the skewness of the distribution of the times spent by the students on 

their homework. Give a reason for your answer.

(2)
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5. A teacher recorded, to the nearest hour, the time spent watching television during a
particular week by each child in a random sample.  The times were summarised in a
grouped frequency table and represented by a histogram.

One of the classes in the grouped frequency distribution was 20–29 and its associated
frequency was 9.  On the histogram the height of the rectangle representing that class was
3.6 cm and the width was 2 cm.

(a) Give a reason to support the use of a histogram to represent these data.
(1)

(b) Write down the underlying feature associated with each of the bars in a histogram.
(1)

(c) Show that on this histogram each child was represented by 0.8 cm2.
(3)

The total area under the histogram was 24 cm2. 

(d) Find the total number of children in the group.
(2)
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3. Over a long period of time a small company recorded the amount it received in sales per 

month. The results are summarised below.

Amount received in sales (£1000s)

Two lowest values 3, 4

Lower quartile 7

Median 12

Upper quartile 14

Two highest values 20, 25

 An outlier is an observation that falls 

 either 1.5 × interquartile range above the upper quartile 

 or 1.5 × interquartile range below the lower quartile. 

 (a) On the graph paper below, draw a box plot to represent these data, indicating clearly 

any outliers.

(5)

 (b) State the skewness of the distribution of the amount of sales received. Justify your 

answer.

(2)

 (c) The company claims that for 75 % of the months, the amount received per month is 

greater than £10 000. Comment on this claim, giving a reason for your answer. 

(2)

0 5 10 15 20 25 30

Sales (£1000s)
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2. Sunita and Shelley talk to one another once a week on the telephone.  Over many weeks

they recorded, to the nearest minute, the number of minutes spent in conversation on each

occasion.  The following table summarises their results.

Two of the conversations were chosen at random.

(a) Find the probability that both of them were longer than 24.5 minutes.

(2)

The mid-point of each class was represented by x and its corresponding frequency by f,
giving Σ f x =1060.

(b) Calculate an estimate of the mean time spent on their conversations.

(2)

During the following 25 weeks they monitored their weekly conversations and found that

at the end of the 80 weeks their overall mean length of conversation was 21 minutes.

(c) Find the mean time spent in conversation during these 25 weeks.

(4)

(d) Comment on these two mean values.

(2)

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

Time

(to the nearest minute)

Number of

Conversations

5–9 2

10–14 9

15–19 20

20–24 13

25–29 8

30–34 3
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4. Aeroplanes fly from City A to City B.  Over a long period of time the number of minutes
delay in take-off from City A was recorded.  The minimum delay was 5 minutes and the
maximum delay was 63 minutes.  A quarter of all delays were at most 12 minutes, half
were at most 17 minutes and 75% were at most 28 minutes.  Only one of the delays was
longer than 45 minutes.

An outlier is an observation that falls either 1.5× (interquartile range) above the upper
quartile or 1.5× (interquartile range) below the lower quartile.

(a) On the graph paper opposite draw a box plot to represent these data.
(7)

(b) Comment on the distribution of delays.  Justify your answer.
(2)

(c) Suggest how the distribution might be interpreted by a passenger who frequently flies
from City A to City B.

(1)
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2. The marks of a group of female students in a statistics test are summarised in Figure 1

Figure 1

 (a) Write down the mark which is exceeded by 75% of the female students.

(1)

 The marks of a group of male students in the same statistics test are summarised by the 

stem and leaf diagram below.

Mark (2 |6 means 26) Totals

1 4 (1)

2 6 (1)

3 4 4 7 (3)

4 0 6 6 7 7 8 (6)

5 0 0 1 1 1 3 6 7 7 (9)

6 2 2 3 3 3 8 (6)

7 0 0 8 (3)

8 5 (1)

9 0 (1)

 (b) Find the median and interquartile range of the marks of the male students.

(3)

 An outlier is a mark that is

 either more than 1.5 × interquartile range above the upper quartile

 or more than 1.5 × interquartile range below the lower quartile.

–

10

–

20

–

30

–

40

–

50

–

60
–

70

–

80

–

90

–

100

Mark

Females

Males

 (c) In the space provided on Figure 1 draw a box plot to represent the marks of the male 

students, indicating clearly any outliers.

(5)

 (d) Compare and contrast the marks of the male and the female students.

(2)
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5. A class of students had a sudoku competition. The time taken for each student to complete 

the sudoku was recorded to the nearest minute and the results are summarised in the table 

below.

Time Mid-point, x Frequency, f

2 - 8 5 2

9 - 12 7

13 - 15 14 5

16 - 18 17 8

19 - 22 20.5 4

23 - 30 26.5 4

(You may use 2f 8603.75x =∑ )

 (a) Write down the mid-point for the 9 - 12 interval.

(1)

 (b) Use linear interpolation to estimate the median time taken by the students.

(2)

 (c) Estimate the mean and standard deviation of the times taken by the students.

(5)

The teacher suggested that a normal distribution could be used to model the times taken 

by the students to complete the sudoku.

 (d) Give a reason to support the use of a normal distribution in this case.

(1)

 On another occasion the teacher calculated the quartiles for the times taken by the students 

to complete a different sudoku and found

1 2 38.5       13.0       21.0Q Q Q= = =

 (e) Describe, giving a reason, the skewness of the times on this occasion.

(2)
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4. The marks, x, of 45 students randomly selected from those students who sat a mathematics 

examination are shown in the stem and leaf diagram below.  

 Mark Totals

3 6 9 9 (3)

4 0 1 2 2 3 4  (6)

4 5 6 6 6 8 (5)

5 0 2 3 3 4 4 (6)

5 5 5 6 7 7 9 (6)

6 0 0 0 0 1 3 4 4 4 (9)

6 5 5 6 7 8 9 (6)

7 1 2 3 3 (4)

 (a) Write down the modal mark of these students.

(1)

 (b)  Find the values of the lower quartile, the median and the upper quartile.

(3)

 For these students  x = 2497 and  x2 = 143 369 

 (c)  Find the mean and the standard deviation of the marks of these students.

(3)

 (d) Describe the skewness of the marks of these students, giving a reason for your answer.

(2)

 The mean and standard deviation of the marks of all the students who sat the examination 

were 55 and 10 respectively. The examiners decided that the total mark of each student 

should be scaled by subtracting 5 marks and then reducing the mark by a further 10 %.

 (e) Find the mean and standard deviation of the scaled marks of all the students.

(4)

___________________________________________________________________________

___________________________________________________________________________
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5.

 

0 5 10 15 20 25 30 35 40 45 50

Frequency

density

Speed of car

 Figure 2

 A policeman records the speed of the traffic on a busy road with a 30 mph speed limit. 

He records the speeds of a sample of 450 cars. The histogram in Figure 2 represents the 

results.

 (a) Calculate the number of cars that were exceeding the speed limit by at least 5 mph in 

the sample.

(4)

 (b) Estimate the value of the mean speed of the cars in the sample.

(3)

 (c) Estimate, to 1 decimal place, the value of the median speed of the cars in the sample.

(2)

 (d) Comment on the shape of the distribution. Give a reason for your answer.

(2)

 (e) State, with a reason, whether the estimate of the mean or the median is a better 

representation of the average speed of the traffic on the road. 

(2)
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4. The following table summarises the times, t minutes to the nearest minute, recorded for a 

group of students to complete an exam.

Time (minutes) t 11 – 20 21 – 25 26 – 30 31 – 35 36 – 45 46 – 60

Number of students f 62 88 16 13 11 10

[You may use � ft2 = 134281.25]

 (a) Estimate the mean and standard deviation of these data.

(5)

 (b) Use linear interpolation to estimate the value of the median.

(2)

 (c) Show that the estimated value of the lower quartile is 18.6 to 3 significant figures.

(1)

 (d) Estimate the interquartile range of this distribution.

(2)

 (e) Give a reason why the mean and standard deviation are not the most appropriate 

summary statistics to use with these data.

(1)

 The person timing the exam made an error and each student actually took 5 minutes less 

than the times recorded above.  The table below summarises the actual times.

Time (minutes) t 6 – 15 16 – 20 21 – 25 26 – 30 31 – 40 41 – 55

Number of students f 62 88 16 13 11 10

 (f) Without further calculations, explain the effect this would have on each of the 

estimates found in parts (a), (b), (c) and (d).

(3)

___________________________________________________________________________
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5. A survey of 100 households gave the following results for weekly income £y.

Income y (£) Mid-point Frequency f
  0 ��y < 200 100 12

200 ��y < 240 220 28

240 ��y < 320 280 22

320 ��y < 400 360 18

400 ��y < 600 500 12

600 ��y < 800 700  8

�������	��
��� fy2 = 12 452 800)

 A histogram was drawn and the class 200 ��y < 240 was represented by a rectangle of 

width 2 cm and height 7 cm.

 (a) Calculate the width and the height of the rectangle representing the class  

320 ��y < 400

(3)

 (b) Use linear interpolation to estimate the median weekly income to the nearest pound.

(2)

 (c) Estimate the mean and the standard deviation of the weekly income for these data.

(4)

 One measure of skewness is 
3(mean median)

standard deviation

−
.

 (d) Use this measure to calculate the skewness for these data and describe its value.

(2)

 Katie suggests using the random variable X which has a normal distribution with mean 

320 and standard deviation 150 to model the weekly income for these data.

 (e) Find P(240 < X < 400).

(2)

 (f) With reference to your calculations in parts (d) and (e) and the data in the table, 

comment on Katie’s suggestion.

(2)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________
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2. The following table summarises the distances, to the nearest km, that 134 examiners
travelled to attend a meeting in London.

(a) Give a reason to justify the use of a histogram to represent these data.
(1)

(b) Calculate the frequency densities needed to draw a histogram for these data.
(DO NOT DRAW THE HISTOGRAM)

(2)

(c) Use interpolation to estimate the median Q2, the lower quartile Q1, and the upper
quartile Q3 of these data.

(4)

The mid-point of each class is represented by x and the corresponding frequency by f.
Calculations then give the following values

Σ fx = 8379.5 and Σ fx2 = 557489.75

(d) Calculate an estimate of the mean and an estimate of the standard deviation for these
data.

(4)

One coefficient of skewness is given by

(e) Evaluate this coefficient and comment on the skewness of these data.
(4)

(f ) Give another justification of your comment in part (e).
(1)

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

3 2 1

3 1

2 .Q Q Q
Q Q
− +
−

Distance (km) Number of examiners
41–45 4
46–50 19
51–60 53
61–70 37
71–90 15
91–150 6
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