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1.	 The back-to-back stem and leaf diagram on page 3 shows information about the running 
times of 31 Action films and 31 Comedy films.

	 The running times are given to the nearest minute.

	 (a)	 Write down the modal running time for these Action films.
(1)

	 Some of the quartiles for these two distributions are shown in the table below.

Action films Comedy films

Lower quartile 121 a

Median b 117

Upper quartile 138 c

	 (b)	 Find the value of a, the value of b and the value of c
(3)

	 (c)	 For these Action films find, to one decimal place,

		  (i)	 the mean running time,

		  (ii)	 the standard deviation of the running times.

	 (You may use  x �� 4016   and  x2
525056��   where x is the running time, 

	 in minutes, of an Action film.)
(3)

	 One measure of skewness is found using

mean mode

standard deviation

−

	 (d)	 Evaluate this measure and describe the skewness for the running times of these 
Action films.

(2)

	 (e)	 Comment on one difference between the distribution of the running times of these 
Action films and the distribution of the running times of these Comedy films. 
State the values of any statistics you have used to support your comment. 

(1)
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(1)

(0)

(5)

(10)

(8)

(7)

0

9  8  6  4  2

9  9  8  7  6  5  4  3  1  0

8  7  7  7  5  4  2  1

7  7  6  6  4  3  1

9

10

11

12

13

14

2  2  3  5  8

3  5  6  6  8  9

0  2  4  6  7  9  9  9

1  2  4  6  6  7  7  7  7  8  9

1

(5)

(6)

(8)

(11)

(1)

(0)

Key:  0  |  9  | 2  means 90 minutes for an Action film and 92 minutes for a Comedy film

Question 1 continued
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5.

50403020100

Time in hours

Frequency 
density

	 The histogram shows the number of hours worked in a given week by a group of 
64 freelance photographers.

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

	 Given that 16 of these freelance photographers spent between 10 and 20 hours working 
in this week,

	 (b)	 estimate the number that spent between 12 and 24 hours working in this week.
(3)

	 (c)	 Find an estimate for the median time spent working in this week by these 
64 freelance photographers.

(2)

	 Charlie decides to model these data using a normal distribution.
	 Charlie calculates an estimate of the mean to be 23.9 hours to one decimal place.

	 (d)	 Comment on Charlie’s decision to use a normal distribution. 
		  Give a justification for your answer.

(2)
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2.	 As part of an investigation, Bobby collects a sample of 47 observations, x

	 The results are shown in the following stem and leaf diagram, where a is a constant.

Stem Leaf Key: 3 | 2 means 0.32

2 1   2   5   7   7 (5)

3 0   2   2   3   4   5   5   5   9   9 (10)

4 0   0   1   4   4   5   7   8   8   9   9 (11)

5 3   3   5   6   7   9 (6)

6 0   2   a   a   a   7   8 (7)

7 1   2   3   6   8 (5)

8 0   6   7 (3)

	 (a)	 Find the range of these observations.
(1)

	 (b)	 Find the value of the median of these observations.
(1)

	 Given that the interquartile range of these observations is 0.31

	 (c)	 find the value of a
(3)

	 Bobby calculates the following statistics from these observations

x x� �� �23 72 13 4228
2

. .

	 (d)	 Show that the standard deviation of these observations is 0.176 to 
3 significant figures.

(2)

	 Bobby now collects 18 more observations, y, from the same investigation. 

	 (e)	 Using all 65 observations, the sample mean is 0.502 and the sample standard 
deviation is 0.204

		  (i)	 Show that  y �� 8 91.

(2)

		  (ii)	 Showing your working, calculate  y2∑
(3)

January 2025
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7.	 A farmer supplies cabbages to a local supermarket. The supermarket manager takes a 
random sample of 200 of these cabbages and the weight of each cabbage is recorded.

	 The weights of the cabbages in the sample are summarised in the following box plot.

200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050

Weight (grams)

	 (a)	 Use linear interpolation to estimate the probability that a randomly chosen cabbage 
from this sample has a weight of less than 570 grams.

(2)

	 The supermarket manager takes the quartiles from this sample and now decides to 
classify any cabbage whose weight is at least  Q3 + 1.5 × (Q3 – Q1)  as extra-large.

	 (b)	 Find the minimum weight of a cabbage that the supermarket manager would classify 
as extra-large.

(1)

	 The supermarket manager assumes that the weights of cabbages supplied to the 
supermarket may be modelled by a normal distribution.

	 (c)	 Explain whether or not the box plot supports this assumption.
(1)

	 The farmer records the weight of every cabbage harvested from a field and classifies 
any cabbage whose weight is more than 2 standard deviations above the mean as 
an outlier.

	 Assuming that the weights of the cabbages from this field may be modelled by a 
normal distribution,

	 (d)	 find the probability that a randomly selected cabbage harvested from the field would 
be classified as an outlier using the farmer’s method.

(2)

	 The mean weight of the cabbages harvested from the field is 560 grams.

	 Given that a cabbage with a weight of 1000 grams is classified as an outlier by 
the farmer,

	 (e)	 find the maximum possible value of the standard deviation of the weights of 
cabbages harvested from the field. 

(2)
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