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The random variable X is normally distributed with mean 177.0 and standard
deviation 6.4.

(a) Find P(166 < X < 185). (4 marks)

It is suggested that X might be a suitable random variable to model the height,
in cm, of adult males.

(b) Give two reasons why this is a sensible suggestion. (2 marks)

(c) Explain briefly why mathematical models can help to improve our
understanding of real-world problems. (2 marks)

A fair six-sided die is rolled. The random variable Y represents the score on the
uppermost, face.

(a) Write down the probability function of Y. (2 marks)
(b) State the name of the distribution of Y. (1 mark)
Find the value of

(c) E(6Y +2), (4 marks)

(d) Var(4Y —2). (5 marks)
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The employees of a company are classified as management, administration or
production. The following table shows the number employed in each category
and whether or not they live close to the company or some distance away.

Live close Live some
distance away
Management 6 14
Administration 25 10
Production 45 25

An employee is chosen at random.

Find the probability that this employee

(a) is an administrator, (2 marks)
(b) lives close to the company, given that the employee is a manager. (2 marks)

Of the managers, 90% are married, as are 60% of the administrators and 80% of
the production employees.

(c) Construct a tree diagram containing all the probabilities. (3 marks)
(d) Find the probability that an employee chosen at random is married. (3 marks)
An employee is selected at random and found to be married.

(e) Find the probability that this employee is in production. (3 marks)

N6994 3

5.

The following grouped frequency distribution summarises the number of
minutes, to the nearest minute, that a random sample of 200 motorists were
delayed by roadworks on a stretch of motorway.

Delay (mins) Number of motorists

4—6 15

7—8 28

9 49

10 53

11—12 30
13—15 15
16—20 10

(a) Using graph paper represent these data by a histogram. (4 marks)

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

(c) Use interpolation to estimate the median of this distribution. (2 marks)

(d) Calculate an estimate of the mean and an estimate of the standard deviation of
these data. (6 marks)

One coefficient of skewness is given by

3(mean — median)
standard deviation ~

(e) Evaluate this coefficient for the above data. (2 marks)

(f) Explain why the normal distribution may not be suitable to model the number
of minutes that motorists are delayed by these roadworks. (2 marks)
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A local authority is investigating the cost of reconditioning its incinerators. Data
from 10 randomly chosen incinerators were collected. The variables monitored
were the operating time X (in thousands of hours) since last reconditioning and
the reconditioning cost y (in £1000). None of the incinerators had been used for
more than 3000 hours since last reconditioning.

The data are summarised below,

X =25.0, x> =65.68, Ty =150.0, Ty’ =260.48, Zxy=130.64.

(a) Find Sxx, Sxy, Syy. (3 marks)
(b) Calculate the product moment correlation coefficient between X and y.

(3 marks)
(c) Explain why this value might support the fitting of a linear regression model
of the form y = a + bx. (1 mark)
(d) Find the values of a and b. (4 marks)
(e) Give an interpretation of a. (1 mark)

(f) Estimate

(i) the reconditioning cost for an operating time of 2400 hours,

(ii) the financial effect of an increase of 1500 hours in operating time. (4 marks)
(g) Suggest why the authority might be cautious about making a prediction of the

reconditioning cost of an incinerator which had been operating for 4500 hours
since its last reconditioning. (2 marks)

END

N6994 5

Paper Reference(s)

6683
Edexcel GCE

Statistics S1
(New Syllabus)
Advanced/Advanced Subsidiary

Tuesday 12 June 2001 — Afternoon
Time: 1 hour 30 minutes

Materials required for examination Items included with question papers
Answer Book (AB16) Nil
Graph Paper (ASG2)

Mathematical Formulae (Lilac)

Candidates may use any calculator EXCEPT those with the facility for symbolic
algebra, differentiation and/or integration. Thus candidates may NOT use calculators
such as the Texas Instruments TI 89, TI 92, Casio CFX 9970G, Hewlett Packard HP

48G.

Instructions to Candidates

In the boxes on the answer book, write the name of the examining body (Edexcel), your
centre number, candidate number, the unit title (Statistics S1), the paper reference (6683),
your surname, other name and signature.

Values from the statistical tables should be quoted in full. When a calculator is used, the
answer should be given to an appropriate degree of accuracy.

Information for Candidates

A booklet ‘Mathematical Formulae and Statistical Tables’ is provided.
Full marks may be obtained for answers to ALL questions.
This paper has seven questions. Pages 6, 7 and 8 are blank.

Advice to Candidates

You must ensure that your answers to parts of questions are clearly labelled.
You must show sufficient working to make your methods clear to the Examiner. Answers
without working may gain no credit.

NG6994 83019/R6683 3/3/3/3/3/39,600
‘This publication may only be reproduced in accordance with Edexcel copyright policy.
Edexcel Foundation is a registered charity. ©2001 Edexcel

PMT

PMT



Each of the 25 students on a computer course recorded the number of minutes X,
to the nearest minute, spent surfing the internet during a given day. The results
are summarised below.

X = 1075, x> =46625.

(a) Find ¢ and o for these data.

3
Two other students surfed the internet on the same day for 35 and 51 minutes
respectively.

(b) Without further calculation, explain the effect on the mean of including these
two students.

2

On a particular day in summer 1993 at 0800 hours the height above sea level, X
metres, and the temperature, y °C, were recorded in 10 Mediterranean towns. The
following summary statistics were calculated from the results.

X = 7300, =x2= 6599600, Sxy=-13060, Sy =140.9.

(a) Find Sxx.

(0]
(b) Calculate, to 3 significant figures, the product moment correlation coefficient
between X and y.

(2)
1

(c) Give an interpretation of your coefficient.

The continuous random variable Y is normally distributed with mean 100 and
variance 256.

(@) Find P(Y < 80).
3)

(O]

(b) Find k such that P(100 — k <Y < 100 + k) = 0.516.

NG6993 2

The discrete random variable X has the probability function shown in the table
below.

X -2 -1 0 1 2 3
P(X=x) | 0.1 o 03 0.2 0.1 0.1
Find
(@ a,
1)
(b) P(-1 <X <2),
(2)
(¢) F(-0.4),
1)
(d) E(3X +4),
)
(e) Var(2X + 3).
)

A market researcher asked 100 adults which of the three newspapers A, B, C they
read. The results showed that 30 read A, 26 read B, 21 read C, 5 read both A
and B, 7 read both B and C, 6 read both C and A and 2 read all three.

(a) Draw a Venn diagram to represent these data.

(6)
One of the adults is then selected at random.
Find the probability that she reads
(b) at least one of the newspapers,

()
() only A,

1)
(d) only one of the newspapers,

)
(e) A given that she reads only one newspaper.

)
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6.

Three swimmers Alan, Diane and Gopal record the number of lengths of the
swimming pool they swim during each practice session over several weeks. The
stem and leaf diagram below shows the results for Alan.

Lengths 210 means 20
210122 )
215567789 (@)
3(01224 5)
3/56679 %)
410133333444 (10)
4556667788999 (12)
51000 3)

(a) Find the three quartiles for Alan’s results.

The table below summarises the results for Diane and Gopal. @
Diane Gopal
Smallest value 35 25
Lower quartile 37 34
Median 42 42
Upper quartile 53 50
Largest value 65 57

(b) Using the same scale and on the same sheet of graph paper draw box plots to
represent the data for Alan, Diane and Gopal.

®)
@

(c) Compare and contrast the three box plots.

N6894 4

A music teacher monitored the sight-reading ability of one of her pupils over a
10 week period. At the end of each week, the pupil was given a new piece to
sight-read and the teacher noted the number of errors y. She also recorded the
number of hours x that the pupil had practised each week. The data are shown in
the table below.

X 12 15 7 11 1 8 4 6 9 3
y 8 4 13 8 18 12 15 14 12 16

(a) Plot these data on a scatter diagram.

3
(b) Find the equation of the regression line of y on X in the form y = a + bx.
(You may use Xx*>= 746, Ixy = 749.)
©
(c) Give an interpretation of the slope and the intercept of your regression line.
(2

(d) State whether or not you think the regression model is reasonable
(i) for the range of x-values given in the table,
(ii) for all possible X-values.
In each case justify your answer either by giving a reason for accepting the model

or by suggesting an alternative model.

(2)

END
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(a) Explain briefly what you understand by

i) a statistical experiment,
@
(if)  anevent.
@
(b) State one advantage and one disadvantage of a statistical model.
2
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A meteorologist measured the number of hours of sunshine, to the nearest hour,
each day for 100 days. The results are summarised in the table below.

Hours of sunshine Days

1 16

2-4 32

5-6 28
7 12
8 9

9-11 2
12 1

(a) On graph paper, draw a histogram to represent these data.

(©)
(b) Calculate an estimate of the number of days that had between 6 and 9 hours of
sunshine.

2)

A discrete random variable X has the probability function shown in the table
below.

(=]
—_
[\ 5]

X
P(X=X)

wl—
[
Wl
|
Y

(a) Given that E(X) = 2, find a.

3)
(b) Find the exact value of Var (X).

3)
(c) Find the exact value of P(X < 15).

1)
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A contractor bids for two building projects. He estimates that the probability of
winning the first project is 0.5, the probability of winning the second is 0.3 and
the probability of winning both projects is 0.2.

(a) Find the probability that he does not win either project.
3)

(2)
(c) Given that he does not win the first project, find the probability that he wins
the second.

(b) Find the probability that he wins exactly one project.

2
(d) By calculation, determine whether or not winning the first contract and
winning the second contract are independent events.

3

The duration of the pregnancy of a certain breed of cow is normally distributed
with mean x days and standard deviation o days. Only 2.5% of all pregnancies
are shorter than 235 days and 15% are longer than 286 days.

(a) Show that 12— 235 = 1.966.

2
(b) Obtain a second equation in zand o .

3
(c) Find the value of 4 and the value of o.

“@
(d) Find the values between which the middle 68.3% of pregnancies lie.

2
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6.

Hospital records show the number of babies born in a year. The number of babies
delivered by 15 male doctors is summarised by the stem and leaf diagram below.

Babies (4] 5 means 45) Totals
0 (0)
19 )
211677 “
31223438 5)
415 )
501 )
60 (O]
7 (0)
8167 )

(a) Find the median and inter-quartile range of these data.

3)
(b) Given that there are no outliers, draw a box plot on graph paper to represent
these data. Start your scale at the origin.

4)
(c) Calculate the mean and standard deviation of these data.
(©)
The records also contain the number of babies delivered by 10 female doctors.
34 30 20 15 6
32 26 19 11 4

The quartiles are 11, 19.5 and 30.

(d) Using the same scale as in part (b) and on the same graph paper draw a box
plot for the data for the 10 female doctors.

3
(e) Compare and contrast the box plots for the data for male and female doctors.

2)
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7.

A number of people were asked to guess the calorific content of 10 foods. The
mean S of the guesses for each food and the true calorific content t are given in
the table below.

Food t S
Packet of biscuits 170 420
1 potato 90 160
1 apple 80 110
Crisp breads 10 70
Chocolate bar 260 360
1 slice white bread 75 135
1 slice brown bread 60 115
Portion of beef curry 270 350
Portion of rice pudding 165 390
Half a pint of milk 160 200

[You may assume that Xt = 1340, Xs = 2310, Xts = 396 775, Xt* = 246 050,
¥s2= 694 650.]

(a) Draw a scatter diagram, indicating clearly which is the explanatory
(independent) and which is the response (dependent) variable.

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

Q)
(c) State, with a reason, whether or not the value of the product moment
correlation coefficient changes if all the guesses are 50 calories higher than the
values in the table.

2
The mean of the guesses for the portion of rice pudding and for the packet of
biscuits are outside the linear relation of the other eight foods.

(d) Find the equation of the regression line of s on t excluding the values for rice
pudding and biscuits.

3
[You may now assume that St = 72 587, Su = 63 671.875, t= 125.625,
5§ =187.5]

(e) Draw the regression line on your scatter diagram.

2)
(f) State, with a reason, what the effect would be on the regression line of
including the values for a portion of rice pudding and a packet of biscuits.

(2)
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Statistical models can be used to describe real world problems. Explain the process
involved in the formulation of a statistical model.

(O]
For the events A and B,
(a) explain in words the meaning of the term P(B ‘ A),

(2)
(b) sketch a Venn diagram to illustrate the relationship P(B \ A) =0.

2

Three companies operate a bus service along a busy main road. Amber buses run
50% of the service and 2% of their buses are more than 5 minutes late. Blunder buses
run 30% of the service and 10% of their buses are more than 5 minutes late. Clipper
buses run the remainder of the service and only 1% of their buses run more than
5 minutes late.

Jean is waiting for a bus on the main road.

(c) Find the probability that the first bus to arrive is an Amber bus that is more than
5 minutes late. ?2)

Let A, B and C denote the events that Jean catches an Amber bus, a Blunder bus and a
Clipper bus respectively. Let L denote the event that Jean catches a bus that is more
than 5 minutes late.

(d) Draw a Venn diagram to represent the events A, B, C and L. Calculate the
probabilities associated with each region and write them in the appropriate places on
the Venn diagram.

“@
(e) Find the probability that Jean catches a bus that is more than 5 minutes late.

2
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A discrete random variable X takes only positive integer values. It has a cumulative
distribution function F(X) = P (X < X) defined in the table below.

X 1 2 3 4 5 6 7 8

Fx) | 01 | 02 [025] 04 | 05 | 06 | 075 | 1

(a) Determine the probability function, P (X = X), of X.

3
(b) Calculate E (X) and show that Var (X) = 5.76.

©
() Given that Y = 2X + 3, find the mean and variance of Y.

3)
A random variable X has a normal distribution.
(a) Describe two features of the distribution of X.

@

A company produces electronic components which have life spans that are normally
distributed. Only 1% of the components have a life span less than 3500 hours and
2.5% have a life span greater than 5500 hours.

(b) Determine the mean and standard deviation of the life spans of the components.
6

The company gives warranty of 4000 hours on the components.

(c) Find the proportion of components that the company can expect to replace under

the warranty.

“@

N6994 3 Turn over

6.

The labelling on bags of garden compost indicates that the bags weigh 20 kg. The
weights of a random sample of 50 bags are summarised in the table below.

Weight in kg Frequency
14.6 - 14.8 1
14.8-18.0 0
18.0-18.5 5
18.5-20.0 6
20.0-20.2 22
20.2-20.4 15
20.4-21.0 1

(a) On graph paper, draw a histogram of these data.
@
(b) Using the coding y = 10(weight in kg — 14), find an estimate for the mean and
standard deviation of the weight of a bag of compost.
6
[Use =fy> = 171503.75]

(c) Using linear interpolation, estimate the median.

2
The company that produces the bags of compost wants to improve the accuracy of the
labelling. The company decides to put the average weight in kg on each bag.

(d) Write down which of these averages you would recommend the company to
use. Give a reason for your answer.

2
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An ice cream seller believes that there is a relationship between the temperature on a
summer day and the number of ice creams sold. Over a period of 10 days he records
the temperature at 1p.m., t °C, and the number of ice creams sold, ¢, in the next hour.
The data he collects is summarised in the table below.

t c
13 24
22 55
17 35
20 45
10 20
15 30
19 39
12 19
18 36
23 54

[Use Zt? = 3025, X¢? = 14245, Xct = 6 526.]

(a) Calculate the value of the product moment correlation coefficient between t and c.

Q)]
(b) State whether or not your value supports the use of a regression equation to
predict the number of ice creams sold. Give a reason for your answer. ?)

(c) Find the equation of the least squares regression line of ¢ on t in the form
c=a-+ht 2

(d) Interpret the value of b. [¢))

(e) Estimate the number of ice creams sold between 1 p.m. and 2 p.m. when the
temperature at 1 p.m. is 16 °C.

©)]
(f) At 1 p.m. on a particular day, the highest temperature for 50 years was recorded.
Give a reason why you should not use the regression equation to predict ice cream
sales on that day.

1)

END
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(a) Explain briefly why statistical models are used when attempting to solve real-world
problems.

@
(b) Write down the name of the distribution you would recommend as a suitable model for each
of the following situations.

(i) The weight of marmalade in a jar.

(i) The number on the uppermost face of a fair die after it has been rolled.

@

There are 125 sixth-form students in a college, of whom 60 are studying only arts subjects, 40
only science subjects and the rest a mixture of both.

Three students are selected at random, without replacement.
Find the probability that

(a) all three students are studying only arts subjects,

“@
(b) exactly one of the three students is studying only science subjects.

3
The events A and B are independent such that P(A) = 0.25 and P(B) = 0.30.
Find
(@ P(ANB),

(0]
(b) PAUB),

2
(© P(AlB).

@

NI3318A 2

Strips of metal are cut to length L cm, where L ~ N(z, 0.5%).

(a) Given that 2.5% of the cut lengths exceed 50.98 cm, show that = 50.

)
(b) Find P(49.25 <L <50.75).

“@
Those strips with length either less than 49.25 cm or greater than 50.75 cm cannot be used.
Two strips of metal are selected at random.
(c) Find the probability that both strips cannot be used.

2)

An agricultural researcher collected data, in appropriate units, on the annual rainfall X and the
annual yield of wheat y at 8 randomly selected places.

The data were coded using S =X — 6 and t =y — 20 and the following summations were obtained.
Ts=48.5, Tt=65.0, Zs°=402.11, Xt>=701.80, Xst=523.23

(a) Find the equation of the regression line of t on s in the formt =p + gs.
Q)

(b) Find the equation of the regression line of y on X in the form y = a + bx, giving a and b to
3 decimal places.

(©)]

The value of the product moment correlation coefficient between s and t is 0.943, to 3 decimal
places.

(c) Write down the value of the product moment correlation coefficient between X and y. Give a
justification for your answer.

(2)
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The discrete random variable X has the following probability distribution.

X -2 -1 0 1

P(X=X) a 0.2 0.1 0.2

(a) Given that E(X) = —0.2, find the value of « and the value of £.

(b) Write down F(0.8).

(a) Evaluate Var(X).

Find the value of

(d) E(3X-2),

(e) Var (2X +6).

©)

1

@

2

2

NI3318A 4

7.

The following stem and leaf diagram shows the aptitude scores X obtained by all the applicants

for a particular job.

Aptitude score

3 ‘ 1 means 31

3

129 (3)
24689 %)
1335679 (7
0133356889 10)

12224555688889 (14)
01235889 8)
012 (3)

(a) Write down the modal aptitude score.

(b) Find the three quartiles for these data.

Outliers can be defined to be outside the limits Q1 — 1.0(Q3 — Q1) and Q3 + 1.0(Q3 — Q1).

(c) On a graph paper, draw a box plot to represent these data.

For these data, £ x = 3363 and X x*> = 238305.

(d) Calculate, to 2 decimal places, the mean and the standard deviation for these data.

(e) Use two different methods to show that these data are negatively skewed.

NI3318A
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A car dealer offers purchasers a three year warranty on a new car. He sells two
models, the Zippy and the Nifty. For the first 50 cars sold of each model the number
of claims under the warranty is shown in the table below.

Claim No claim
Zippy 35 15
Nifty 40 10

One of the purchasers is chosen at random. Let A be the event that no claim is made
by the purchaser under the warranty and B the event that the car purchased is a Nifty.

(@) Find P(A N B).

2
(b) Find P(A").

2
Given that the purchaser chosen does not make a claim under the warranty,
(c) find the probability that the car purchased is a Zippy.

2

(d) Show that making a claim is not independent of the make of the car purchased.

Comment on this result.

(©)]
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A drinks machine dispenses coffee into cups. A sign on the machine indicates that
each cup contains 50 ml of coffee. The machine actually dispenses a mean amount of
55 ml per cup and 10% of the cups contain less than the amount stated on the sign.
Assuming that the amount of coffee dispensed into each cup is normally distributed
find

(a) the standard deviation of the amount of coffee dispensed per cup in ml,
“@
(b) the percentage of cups that contain more than 61 ml.

3

Following complaints, the owners of the machine make adjustments. Only 2.5% of
cups now contain less than 50 ml. The standard deviation of the amount dispensed is
reduced to 3 ml.

Assuming that the amount of coffee dispensed is still normally distributed,

(c) find the new mean amount of coffee per cup.

“@

A restaurant owner is concerned about the amount of time customers have to wait
before being served. He collects data on the waiting times, to the nearest minute, of
20 customers. These data are listed below.

15, 14, 16, 15, 17, 16, 15, 14, 15, 16,

17, 16, 15, 14, 16, 17, 15, 25, 18, 16

(a) Find the median and inter-quartile range of the waiting times.

(©)]

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

(b) Draw a boxplot to represent these data, clearly indicating any outliers.

Q)
(c) Find the mean of these data.

@
(d) Comment on the skewness of these data. Justify your answer.

@

NI0623A 3

The discrete random variable X has probability function

k(2-x), x=0,1,2,

PX=x)= k(x-=2), x=3,
0, otherwise,

where K is a positive constant.

(a) Show that k=0.25.
(b) Find E(X) and show that E(X?) =2.5.

() Find Var(3X —2).

Two independent observations X1 and X2 are made of X.

(d) Show that P(X1 + X2 = 5) = 0.

(e) Find the complete probability function for X1 + Xz.

(f) Find P(1.3 < X1 + X2 <3.2).

2

(O]

3

(O]

(©)]

(©)]
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The chief executive of Rex cars wants to investigate the relationship between the
number of new car sales and the amount of money spent on advertising. She collects
data from company records on the number of new car sales, ¢, and the cost of
advertising each year, p (£000). The data are shown in the table below.

Year Number of new car sale, | Cost of advertising (£000),
c p
1990 4240 120
1991 4380 126
1992 4420 132
1993 4440 134
1994 4430 137
1995 4520 144
1996 4590 148
1997 4660 150
1998 4700 153
1999 4790 158

(a) Using the coding X =(p—100) and y = % (c—4000), draw a scatter diagram to

represent these data. Explain why X is the explanatory variable.

®

(b) Find the equation of the least squares regression line of y on X.
[Use Ix =402, Xy = 517, x> = 17 538 and Xxy = 22 611.]

Q)]

(c) Deduce the equation of the least squares regression line of ¢ on p in the form
c=a+bhp.

3
(d) Interpret the value of a.

(0]

(e) Predict the number of extra new cars sales for an increase of £2000 in advertising
budget. Comment on the validity of your answer.

()

END
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In a particular week, a dentist treats 100 patients. The length of time, to the nearest minute, for
each patient’s treatment is summarised in the table below.

Time 4-7 8 9-10 11 12-16 | 17-20
(minutes)
Number
of 12 20 18 22 15 13
patients

Draw a histogram to illustrate these data.

®

The lifetimes of batteries used for a computer game have a mean of 12 hours and a standard
deviation of 3 hours. Battery lifetimes may be assumed to be normally distributed.

Find the lifetime, t hours, of a battery such that 1 battery in 5 will have a lifetime longer than t.
©

N13348A 2

A company owns two petrol stations P and Q along a main road. Total daily sales in the same
week for P (£p) and for Q (£q) are summarised in the table below.

p q

Monday 4760 5380

Tuesday 5395 4460

Wednesday 5840 4640

Thursday 4650 5450

Friday 5365 4340

Saturday 4990 5550

Sunday 4365 5840

When these data are coded using x = p-4365 andy = q-4340 s
100 100

IX=48.1, Ty =52.8, X’ = 486.44, Ty? = 613.22 and Txy = 204.95.

(a) Calculate Sxy, Sxx and Syy.
)

(b) Calculate, to 3 significant figures, the value of the product moment correlation coefficient
between X and y.

3)

(c) (i) Write down the value of the product moment correlation coefficient between p and q.

(ii) Give an interpretation of this value.

3)
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The discrete random variable X has probability function

k(x* =9), x=4,5,6
A otherwise,

P(X=x)= {
where K is a positive constant.

(a) Show thatk= L
50

3
(b) Find E(X) and Var(X).

©
(c) Find Var(2X - 3).

2

The random variable X represents the number on the uppermost face when a fair die is thrown.

(a) Write down the name of the probability distribution of X.

@
(b) Calculate the mean and the variance of X.

3
Three fair dice are thrown and the numbers on the uppermost faces are recorded.
(c) Find the probability that all three numbers are 6.

2

(d) Write down all the different ways of scoring a total of 16 when the three numbers are added
together.
“@
(e) Find the probability of scoring a total of 16.
2

The number of bags of potato crisps sold per day in a bar was recorded over a two-week period.
The results are shown below.

20, 15, 10, 30, 33, 40, 5, 11, 13, 20, 25, 42, 31, 17

(a) Calculate the mean of these data.

2
(b) Draw a stem and leaf diagram to represent these data.

3
(c) Find the median and the quartiles of these data.

(©)]

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

(d) Determine whether or not any items of data are outliers.

N13348A 4

3
(e) On graph paper draw a box plot to represent these data. Show your scale clearly.

3
(f) Comment on the skewness of the distribution of bags of crisps sold per day. Justify your

answer.
2
TURN OVER FOR QUESTION 7
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7.  Eight students took tests in mathematics and physics. The marks for each student are given in the
table below where m represents the mathematics mark and p the physics mark.

Student
A B C D E F G H
m 9 14 13 10 7 8 20 17
Mark
p 11 23 21 15 19 10 31 26

A science teacher believes that students’ marks in physics depend upon their mathematical
ability. The teacher decides to investigate this relationship using the test marks.

(@) Write down which is the explanatory variable in this investigation.

@
(b) Draw a scatter diagram to illustrate these data.

3
(c) Showing your working, find the equation of the regression line of p on m.

®
(d) Draw the regression line on your scatter diagram.

(0]

A ninth student was absent for the physics test, but she sat the mathematics test and scored 15.

(e) Using this model, estimate the mark she would have scored in the physics test.

@

END
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A company wants to pay its employees according to their performance at work. The performance
score X and the annual salary, y in £100s, for a random sample of 10 of its employees for last
year were recorded. The results are shown in the table below.

X 15 40 27 39 27 15 20 30 19 24

y 216 384 234 399 226 132 175 316 187 196

You may assume IXy = 69798, x> = 7266
y y

(a) Draw a scatter diagram to represent these data.

“@
(b) Calculate exact values of Sxy and Sx.

“@
(c) (i) Calculate the equation of the regression line of y on X, in the form y = a + bx.

Give the values of a and b to 3 significant figures.
(ii) Draw this line on your scatter diagram.

(O]
(d) Interpret the gradient of the regression line.

(O]
The company decides to use this regression model to determine future salaries.
(e) Find the proposed annual salary for an employee who has a performance score of 35.

()]

N16611A 2

A fairground game involves trying to hit a moving target with a gunshot. A round consists of up
to 3 shots. Ten points are scored if a player hits the target, but the round is over if the player
misses. Linda has a constant probability of 0.6 of hitting the target and shots are independent of
one another.

(a) Find the probability that Linda scores 30 points in a round.

2
The random variable X is the number of points Linda scores in a round.
(b) Find the probability distribution of X.

()
(¢) Find the mean and the standard deviation of X.

®
A game consists of 2 rounds.
(d) Find the probability that Linda scores more points in round 2 than in round 1.

©

Cooking sauces are sold in jars containing a stated weight of 500 g of sauce The jars are filled by
a machine. The actual weight of sauce in each jar is normally distributed with mean 505 g and
standard deviation 10 g.

(a) (i) Find the probability of a jar containing less than the stated weight.

(i) In a box of 30 jars, find the expected number of jars containing less than the stated
weight.
()

The mean weight of sauce is changed so that 1% of the jars contain less than the stated weight.
The standard deviation stays the same.

(b) Find the new mean weight of sauce.

“@
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Explain what you understand by

(a) asample space,

@
(b) an event.

@
Two events A and B are independent, such that P(A) = % and P(B) = % .
Find
() P(ANB),

@
(d) PAlB),

(0]
(e) P(AUB).

2)
The random variable X has the discrete uniform distribution

1
PX=x)=—, x=1,2,..,n
n

Given that E(X) =5,
(a) show thatn=9.

3
Find
(b) P(X<7),

(2)
(c) Var (X).

“@

N16611A 4

A travel agent sells holidays from his shop. The price, in £, of 15 holidays sold on a particular
day are shown below.

299 1050 2315 999 485

350 169 1015 650 830
99 2100 689 550 475

For these data, find

(a) the mean and the standard deviation,
3
(b) the median and the inter-quartile range.

“@

An outlier is an observation that falls either more than 1.5 x (inter-quartile range) above the
upper quartile or more than 1.5 x (inter-quartile range) below the lower quartile.

(c) Determine if any of the prices are outliers.

(©)]

The travel agent also sells holidays from a website on the Internet. On the same day, he recorded
the price, £X, of each of 20 holidays sold on the website. The cheapest holiday sold was £98, the
most expensive was £2400 and the quartiles of these data were £305, £1379 and £1805. There
were no outliers.

(d) On graph paper, and using the same scale, draw box plots for the holidays sold in the shop
and the holidays sold on the website.

(O]
(e) Compare and contrast sales from the shop and sales from the website.
2
END
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(@

(b

~

©

(d)

m 0 10 20 30 40 50
t 6.0 8.9 11.8 13.5 15.3 16.1
Calculate the exact values of Smt and Smm.
@
Calculate the equation of the regression line of t on m in the form t =a + bm.
3
Use your equation to estimate the value of t at 7.35 a.m.
2)

State, giving a reason, whether or not you would use the regression equation in (b) to
estimate the temperature

(i) at9.00 a.m. that day,

(ii) at 7.15 a.m. one month later.
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“4)
The random variable X is normally distributed with mean z and variance o>.
(a) Write down 3 properties of the distribution of X.

3
Given that £=27 and o = 10
(b) find P(26 <X <28).

“)
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A discrete random variable X has the probability function shown in the table below.

X 0 1 2 3

1 1 1 1

P(X =X) = = — —
3 2 12 12

Find

(@ P(1<X<3),

2
(b) F(2.6),
@
(©) E(X),
()]
(d) E2X-3),
2
(e) Var(X)
3
2 1 4
The events A and B are such that P(A) = 3 P(B)= 5 and P(A ‘ B") = 3
(a) Find
(i) P(ANBY),
(i) P(A N B),
(iii) P(A U B),
(iv) P(A| B).
)
(b) State, with a reason, whether or not A and B are
(i) mutually exclusive,
(2)
(ii) independent.
(0]
N16969A 3 Turn over

The values of daily sales, to the nearest £, taken at a newsagents last year are summarised in the
table below.

Sales Number of days
1-200 166
201 —400 100
401 —700 59
701 — 1000 30
1001 — 1500 5

(a) Draw a histogram to represent these data.

()
(b) Use interpolation to estimate the median and inter-quartile range of daily sales.

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

6)

The newsagent wants to compare last year’s sales with other years.

(d) State whether the newsagent should use the median and the inter-quartile range or the mean
and the standard deviation to compare daily sales. Give a reason for your answer.

2

One of the objectives of a computer game is to collect keys. There are three stages to the game.

The probability of collecting a key at the first stage is %, at the second stage is %, and at the

third stage is %

(a) Draw a tree diagram to represent the 3 stages of the game.

(O]
(b) Find the probability of collecting all 3 keys.

2
(c) Find the probability of collecting exactly one key in a game.

(©))
(d) Calculate the probability that keys are not collected on at least 2 successive stages in a game.

()

END
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A fair die has six faces numbered 1, 2, 2, 3, 3 and 3. The die is rolled twice and the number

showing on the uppermost face is recorded each time.

Find the probability that the sum of the two numbers recorded is at least 5.

(©)]

A researcher thinks there is a link between a person's height and level of confidence. She
measured the height h, to the nearest cm, of a random sample of 9 people. She also devised a test
to measure the level of confidence € of each person. The data are shown in the table below.

h 179 169 187 166 162 193 161 177

168

c 569 561 579 561 540 598 542 565

573

[You may use Th? = 272 094, Sc? = 2 878 966, =hc = 884 484]

(a) Draw a scatter diagram to illustrate these data.

(b) Find exact values of Shc Snh and Scc.

(c) Calculate the value of the product moment correlation coefficient for these data.

(d) Give an interpretation of your correlation coefficient.

(e) Calculate the equation of the regression line of ¢ on h in the form ¢ =a + bh.

(f) Estimate the level of confidence of a person of height 180 cm.

(g) State the range of values of h for which estimates of ¢ are reliable.

“@

“@

©)]

1)

©)]

2

0
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A discrete random variable X has a probability function as shown in the table below, where a and

b are constants.

X

P(X=x)

0.2

0.3

Given that E(X) = 1.7,

(a) find the value of a and the value of b.

Find

(b) P(O<X<L.5),

(©) EQX-3).

(d) Show that Var(X) = 1.41.

(e) Evaluate Var(2X — 3).

5

1)

(2)

3)

(2)

N17022A
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The attendance at college of a group of 18 students was recorded for a 4-week period.

The number of students actually attending each of 16 classes are shown below.

18 18 17 17
16 17 16 18
18 14 17 18
15 17 18 16

(a) (i) Calculate the mean and the standard deviation of the number of students attending these
classes.

(i) Express the mean as a percentage of the 18 students in the group.

(©)]
In the same 4-week period, the attendance of a different group of 20, students is shown below.
20 16 18 19
15 14 14 15
18 15 16 17
16 18 15 14
(b) Construct a back-to-back stem and leaf diagram to represent the attendance in both groups.
(©)]
(c) Find the mode, median and inter-quartile range for each group of students.
©)

The mean percentage attendance and standard deviation for the second group of students are 81.25
and 1.82 respectively.

(d) Compare and contrast the attendance of these 2 groups of students.

3

N17022A 4



A health club lets members use, on each visit, its facilities for as long as they wish. The club’s
records suggest that the length of a visit can be modelled by a normal distribution with mean
90 minutes. Only 20% of members stay for more than 125 minutes.

(a) Find the standard deviation of the normal distribution.

)
(b) Find the probability that a visit lasts less than 25 minutes.

3)

The club introduce a closing time of 10:00 pm. Tara arrives at the club at 8:00 pm.

(c) Explain whether or not this normal distribution is still a suitable model for the length of her
visit.

2)

Three events A, B and C are defined in the sample space S. The events A and B are mutually
exclusive and A and C are independent.

(a) Draw a Venn diagram to illustrate the relationships between the 3 events and the sample

space.

&)
Given that P(A) = 0.2, P(B) = 0.4 and P(A U C) = 0.7, find
(b PAlC),

@)
(©) P(AUB),

@)
(d) P(C).

@

END
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1.

As part of their job, taxi drivers record the number of miles they travel each day. A random
sample of the mileages recorded by taxi drivers Keith and Asif are summarised in the back-to-
back stem and leaf diagram below.

Totals Keith Asif Totals
©) 8 77 4 3 2 1 1 0|18(4 4 5 7 “
1y 99876 5 4 3 3 1 1|19/5 7 8 9 9 5)
(6) 8 7 4 2 2 02000 2 2 4 4 8 (6)
6) 94 3 1 0 0(21{2 3 56 6 7 9 @)
“ 6 4 1 12211 1 2 4 5 58 @)
2) 2 0231 1 3 4 6 6 7 8 (8
) 7 1]24|12 4 8 9 4
(@) 9125|4 (1
(2) 9 326 (0
Key: 0 ‘ 18 | 4 means 180 for Keith and 184 for Asif
The quartiles for these two distributions are summarised in the table below.
Keith Asif
Lower quartile 191 a
Median b 218
Upper quartile 221 c
(a) Find the values of a, b and c.
(©)]

Outliers are values that lie outside the limits
Qi —1.5(Q3-Q1) and Qs+ 1.5(Q3—Q1).

(b) On graph paper, and showing your scale clearly, draw a box plot to represent Keith’s data.

®

(c) Comment on the skewness of the two distributions.

3

N16628A 2

An experiment carried out by a student yielded pairs of (X, y) observations such that
X =36, Yy =28.6, Sx=4402, Sy =3477.6

(a) Calculate the equation of the regression line of y on X in the form y = a + bx. Give your
values of a and b to 2 decimal places.
3)
(b) Find the value of y when x = 45.
@

The random variable X ~ N(z, o).
It is known that
P(X < 66)=0.0359 and P(X>81)=0.1151.

(a) In the space below, give a clearly labelled sketch to represent these probabilities on a
Normal curve.

(O]
(b) (i) Show that the value of ois 5.
(ii) Find the value of z.
®)
(c) Find P(69 <X < 83).
(©)]
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The discrete random variable X has probability function

02, x=-3,-2,
PX=x)=1a, x=-1,0

0.1, x=1,2.

Find
@ a

()]
(b) P(-1 <X<2),

@
(c) F(0.6),

@
(d) the value of a such that E(aX +3) = 1.2,

“@
) Var(X),

“@
(f) Var(3X -2).

2
The events A and B are such that P(A) = 1, P(B)= £ and PAN B) = +.
(a) Using the space below, represent these probabilities in a Venn diagram.

“@
Hence, or otherwise, find
(b) P(A L B),

@
(©) P(A|B)

(0]

Students in Mr Brawn’s exercise class have to do press-ups and sit-ups. The number of press-ups
X and the number of sit-ups y done by a random sample of 8 students are summarised below.

X =272, X2 =10164, Txy = 11222,
Ty =320, Ty? = 13464.

(a) Evaluate Sxx, Syy and Sxy.

“@
(b) Calculate, to 3 decimal places, the product moment correlation coefficient between X and y.

3
(c) Give an interpretation of your coefficient.

2
(d) Calculate the mean and the standard deviation of the number of press-ups done by these

students.
“@

Mr Brawn assumes that the number of press-ups that can be done by any student can be
modelled by a normal distribution with mean 4 and standard deviation o. Assuming that 1 and o
take the same values as those calculated in part (d),

(e) find the value of a such that P(x—a <X < g+ a)=0.95.
3
(f) Comment on Mr Brawn’s assumption of normality.

(2)
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7.

A college organised a ‘fun run’. The times, to the nearest minute, of a random sample of 100
students who took part are summarised in the table below.

Time Number of students
40-44 10
45-47 15
48 23
49-51 21
52-55 16
56-60 15

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

@
(b) Write down the upper class boundary and the lower class boundary of the class 40-44.

@
(c) On graph paper, draw a histogram to represent these data.

“@

END
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A company assembles drills using components from two sources. Goodbuy supplies 85% of the
components and Amart supplies the rest. It is known that 3% of the components supplied by
Goodbuy are faulty and 6% of those supplied by Amart are faulty.

(a) Represent this information on a tree diagram.

3)
An assembled drill is selected at random.

(b) Find the probability that it is not faulty.
(©))

The number of caravans on Seaview caravan site on each night in August last year is summarised
in the following stem and leaf diagram.

Caravans 1 \O means 10 Totals
110 5 2)
2112 48 4)
303334723838 )
41113588899 )
5123667 (5)
62 3 4 3)

(a) Find the three quartiles of these data.
3

During the same month, the least number of caravans on Northcliffe caravan site was 31. The
maximum number of caravans on this site on any night that month was 72. The three quartiles
for this site were 38, 45 and 52 respectively.

(b) On graph paper and using the same scale, draw box plots to represent the data for both
caravan sites. You may assume that there are no outliers.

©
(c) Compare and contrast these two box plots.

3
(d) Give an interpretation to the upper quartiles of these two distributions.

@

N16741A 2

The following table shows the height X, to the nearest cm, and the weight y, to the nearest kg, of
a random sample of 12 students.

X 148 | 164 | 156 | 172 | 147 | 184 | 162 | 155 | 182 | 165 | 175 | 152

y 39 59 56 77 44 77 65 49 80 72 70 52

(a) On graph paper, draw a scatter diagram to represent these data.

3

(b) Write down, with a reason, whether the correlation coefficient between X and Y is positive or
negative.

2

The data in the table can be summarised as follows.
Ix=1962, Xy=740, Xy?=47746, Ixy=122783, Sx=1745.

(c) Find Sxy.

2
The equation of the regression line of y on X is y =-106.331 + bx.
(d) Find, to 3 decimal places, the value of b.

2

(e) Find, to 3 significant figures, the mean y and the standard deviation s of the weights of this
sample of students.
3
(f) Find the values of y + 1.96s.
2
(g) Comment on whether or not you think that the weights of these students could be modelled
by a normal distribution.

(O]
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The random variable X has probability function

P(X=x) = kx, x=1,2,..5.

(a) Show that k= i
15

Find

(b) P(X<4)