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1.
On a particular day the height above sea level, x metres, and the mid-day temperature, y °C, were recorded in 8 north European towns. These data are summarised below
Sxx = 3 535 237.5          ( y = 181           ( y2 = 4305           Sxy = –23 726.25         

(a) 
Find Syy .

(2)

(b) 
Calculate, to 3 significant figures, the product moment correlation coefficient for these data.

(2)

(c) 
Give an interpretation of your coefficient.

(1)

A student thought that the calculations would be simpler if the height above sea level, h, was measured in kilometres and used the variable h = 
[image: image1.wmf]1000

x

 instead of x.

(d) 
Write down the value of Shh.

(1)

(e) 
Write down the value of the correlation coefficient between h and y.

(1)

May 2011

2.
The box plot in Figure 1 shows a summary of the weights of the luggage, in kg, for each musician in an orchestra on an overseas tour.

Figure 1

            [image: image2.png]20 30 40 50 60 70 80 90
Weight (kg)





The airline’s recommended weight limit for each musician’s luggage was 45 kg.


Given that none of the musician’s luggage weighed exactly 45 kg,

(a)
state the proportion of the musicians whose luggage was below the recommended weight limit.

(1)
A quarter of the musicians had to pay a charge for taking heavy luggage.

(b)
State the smallest weight for which the charge was made.

(1)
(c)
Explain what you understand by the + on the box plot in Figure 1, and suggest an instrument that the owner of this luggage might play.

(2)
(d)
Describe the skewness of this distribution. Give a reason for your answer.  

(2)

One musician of the orchestra suggests that the weights of the luggage, in kg, can be modelled by a normal distribution with quartiles as given in Figure 1.


(e)
Find the standard deviation of this normal distribution.

(4)

June 2007

3.
The histogram in Figure 1 shows the time taken, to the nearest minute, for 140 runners to complete a fun run.
[image: image3.emf]
Figure 1

Use the histogram to calculate the number of runners who took between 78.5 and 90.5 minutes to complete the fun run.

(5)
January 2008

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)
May 2013

5.
A researcher measured the foot lengths of a random sample of 120 ten-year-old children. The lengths are summarised in the table below.

	Foot length, l, (cm)
	Number of children

	10 ( l < 12
	5

	12 ( l < 17
	53

	17 ( l < 19
	29

	19 ( l < 21
	15

	21 ( l < 23
	11

	23 ( l < 25
	7


(a) 
Use interpolation to estimate the median of this distribution.

(2)

(b) 
Calculate estimates for the mean and the standard deviation of these data.

(6)

One measure of skewness is given by

Coefficient of skewness = 
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(c) 
Evaluate this coefficient and comment on the skewness of these data.

(3)

Greg suggests that a normal distribution is a suitable model for the foot lengths of ten-year-old children.

(d) 
Using the value found in part (c), comment on Greg’s suggestion, giving a reason for your answer.

(2)
May 2009
6.

Figure 2
Figure 2 shows a histogram for the variable t which represents the time taken, in minutes, by a group of people to swim 500 m.

(a)
Copy and complete the frequency table for t.

	t
	5 – 10
	10 – 14
	14 – 18
	18 – 25
	25 – 40

	Frequency
	10
	16
	24
	
	


(2)
(b)
Estimate the number of people who took longer than 20 minutes to swim 500 m.

(2)
(c)
Find an estimate of the mean time taken.

(4)
(d)
Find an estimate for the standard deviation of t.

(3)
(e)
Find the median and quartiles for t.

(4)
One measure of skewness is found using 
[image: image5.wmf]deviation
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.

(f)
Evaluate this measure and describe the skewness of these data.



(2)

May 2007


7.
The weights of bags of popcorn are normally distributed with mean of 200 g and 60% of all bags weighing between 190 g and 210 g.

(a)
Write down the median weight of the bags of popcorn.

(1)

(b)
Find the standard deviation of the weights of the bags of popcorn.

(5)

A shopkeeper finds that customers will complain if their bag of popcorn weighs less than 180 g.

(c)
Find the probability that a customer will complain.

(3)

January 2008
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Examiner reports
Question 1

Part (a) was answered well with only a small minority using 
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. Substitution into the formula for r was carried out successfully but a number of candidates gave their final answer to only 2 significant figures instead of the standard 3 significant figures we look for on S1. Most candidates now realised that the instruction "interpret" requires a contextualised comment but there were a number of nonsensical comments such as "temperature increases as sea level decreases" which gained no credit. Most candidates knew that coding had no effect on the correlation coefficient and picked up the mark for part (e) but very few scored the mark for part (d) with the commonest error being to divide by 1000. It appears that the effect of coding is being remembered as a fact rather than being deduced from an understanding of the structure of the formula.

Question 2

Parts (a), (b) and (c) were generally well done, although in part (c) there were many with strange ideas of heavy instruments. In part (d) the majority of candidates were able to make a credible attempt at this with most giving one of the two possible solutions with a reason. The majority used the median and quartiles to find that the distribution was symmetrical. The use of the words ‘symmetrical skew’, similar to ‘fair bias’, is all too often seen but was accepted. Equal, even or normal skew were also often seen and were given no credit.

Part (e) was attempted successfully by a minority of candidates. A large number of candidates did not understand the distinction between z-values and probabilities. A lot gave 0.68 as 
z-value leading to the loss of the accuracy mark. Others tried to put various values into standard deviation formulae.
Question 3

The common error here was to assume that frequency equals the area under a bar, rather than using the relationship that the frequency is proportional to the area under the bar. Many candidates therefore ignored the statement in line 1 of the question about the histogram representing 140 runners and simply gave an answer of 12 × 0.5 = 6. A few candidates calculated the areas of the first 7 bars and subtracted this from 140, sadly they didn’t think to look at the histogram and see if their answer seemed reasonable. Those who did find that the total area was 70 usually went on to score full marks. A small number of candidates had difficulty reading the scales on the graph and the examiners will endeavour to ensure that in any future questions of this type such difficulties are avoided.
Question 4

A small number of candidates still failed to calculate the mean correctly in part (a). For some this was due to errors with the midpoints but the more extreme errors involved dividing by 6 rather than 200 or using the class widths rather than the mid-points. The standard deviation formula still causes problems for some: forgetting the square root and failing to divide (ft 2 by 200 were common errors and some candidates used their rounded value of the mean and lost the final accuracy mark as their answer was not accurate to 3 significant figures. The calculation of the median in part (b) was answered well but applying the same principles to part (c) caused difficulties for some with many of those attempting the (n + 1) approach using 50.5 instead of 50.25 and others using incorrect end points. In part (d) a few spotted that Q3 was on the class boundary and gave the value of 25.5 but others encountered similar problems to those with Q1 but most were able to find their interquartile range. Part (e) was not answered well with many mentioning “continuous data” or “extreme values” and only a few stating that their data was skewed. Most candidates scored some marks in part (f) but many failed to secure all the marks because they did not deal with all of the estimates; in particular the standard deviation was often omitted.

Question 5

Very few candidates got full marks for this question, being unable to perform the calculations for grouped data, although the mean caused the least problems. Those candidates with good presentation particularly those who tabulated their workings tended to fare better. In spite of the well defined groups many candidates subtracted or added 0.5 to the endpoints or adjusted the midpoints to be 0.5 less than the true value with the majority getting part (a) incorrect as a result. As usual all possible errors were seen for the calculation of ∑fx2 i.e. (∑fx)2, ∑(fx)2, ∑f2x and ∑x2. Use of 17.1 for the mean in the calculation of the standard deviation led to the loss the accuracy mark. Candidates are once again reminded not to use rounded answers in subsequent calculations even though they usually gain full marks for the early answer. The comment in part (c) was often forgotten perhaps indicating that candidates are able to work out the figures but do not know what they mean, although many did appreciate in part (d) that there is no skew in a normal distribution. As opposed to question 1, correlation was often mentioned instead of skewness although again this is becoming less common.

Question 6

Many candidates started well with this question, but a large number of inaccurate answers were seen for the latter parts. Part (a) was usually correct and part (b) was generally done well. In part (c) there were a lot of mistakes in finding midpoints and also Σf. Most knew the correct method for finding the mean, but rather fewer knew how to find the standard deviation in part (d) although most remembered to take the square root. Part (e) was very badly answered, with the majority unable to interpolate correctly which was often due to wrong class boundaries and / or class widths. In part (f), although the majority got an incorrect numerical value, most picked up the mark for interpreting their value correctly.
Question 7

Most candidates knew that mean = median for a normal distribution and wrote down the correct value, others obtained this by calculating (190 + 210)/2. In part (b) many were able to illustrate a correct probability statement on a diagram and most knew how to standardize but the key was to identify the statement P(X < 210) = 0.8 (or equivalent) and then use the tables to find the z value of 0.8416 and this step defeated the majority. Some used the “large” table and obtained the less accurate z = 0.84 but this still enabled them to score all the marks except the B1 for quoting 0.8416 from tables. In part (c) most were able to score some method marks for standardizing using their value of σ (provided this was positive!) and then attempting 1 – the probability from the tables. As usual the candidates’ use of the notation connected with a normal distribution was poor: probabilities and z values were frequently muddled.
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