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A disease is known to be present in 2% of a population. A test is developed to help determine
whether or not someone has the disease.

Given that a person has the disease, the test is positive with probability 0.95.
Given that a person does not have the disease, the test is positive with probability 0.03.

(a) Draw a tree diagram to represent this information.

©)
A person is selected at random from the population and tested for this disease.

(b) Find the probability that the test is positive.
©)

A doctor randomly selects a person from the population and tests him for the disease. Given that
the test is positive,

(c) find the probability that he does not have the disease.
()
(d) Comment on the usefulness of this test.

(1)
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The age in years of the residents of two hotels are shown in the back to back stem and leaf
diagram below.

Abbey Hotel 8 | 5| 0 means 58 years in Abbey Hotel and 50 years in Balmoral Hotel Balmoral Hotel

(1) 21 0

(4) 9751 | 1

4) 9831| 2 |6 1)

(11) 99997665332 | 3 (447 (3)

(6) 987750| 4 (005569 (6)

(1) 8/ 5 (000013667 9)
6 (233457 (6)
7 1015 (3)

For the Balmoral Hotel,

(a) write down the mode of the age of the residents,

1)
(b) find the values of the lower quartile, the median and the upper quartile.
3)
(¢) (i) Find the mean, X , of the age of the residents.
(i) Giventhat 2.x?= 81 213, find the standard deviation of the age of the residents.
(4)
One measure of skewness is found using
mean — mode
standard deviation
(d) Evaluate this measure for the Balmoral Hotel.
(@)

For the Abbey Hotel, the mode is 39, the mean is 33.2, the standard deviation is 12.7 and the
measure of skewness is —0.454.

(e) Compare the two age distributions of the residents of each hotel.

3)
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The random variable X has probability distribution given in the table below.

X -1 0 1 2 3
P(X=x) p q 0.2 0.15 0.15

Given that E(X) = 0.55, find

(a) the value of p and the value of g,

(5)
(b) Var (X),

4)
() E(@X-4).

(2)

Crickets make a noise. The pitch, v kHz, of the noise made by a cricket was recorded at
15 different temperatures, t °C. These data are summarised below.

2t2=10922.81, X2 \V?=42.3356, Xtv=677.971, Xt=4013, Xv=2508

(a) Find Sy, Swyand Sy, for these data.

(4)
(b) Find the product moment correlation coefficient between t and v.

3)
(c) State, with a reason, which variable is the explanatory variable.

(2)
(d) Give areason to support fitting a regression model of the form v = a + bt to these data.

1)
(e) Find the value of a and the value of b. Give your answers to 3 significant figures.

(4)
(f) Using this model, predict the pitch of the noise at 19 °C.

1)
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A person’s blood group is determined by whether or not it contains any of 3 substances A, B

and C.

A doctor surveyed 300 patients’ blood and produced the table below.

Blood contains No. of Patients

only C 100

A and C but not B 100
only A 30

B and C but not A 25
only B 12
A,Band C 10
Aand B but not C 3

(a) Draw a Venn diagram to represent this information.

(b) Find the probability that a randomly chosen patient’s blood contains substance C.

Harry is one of the patients. Given that his blood contains substance A,

(c) find the probability that his blood contains all 3 substances.

Patients whose blood contains none of these substances are called universal blood donors.

(d) Find the probability that a randomly chosen patient is a universal blood donor.

(4)

@)

(@)

@)
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The discrete random variable X can take only the values 2, 3 or 4. For these values the cumulative
distribution function is defined by

(x +k)?

F(x) = forx=2, 3, 4,

where K is a positive integer.

(@) Findk.

2)
(b) Find the probability distribution of X.

©)

A packing plant fills bags with cement. The weight X kg of a bag of cement can be modelled by a
normal distribution with mean 50 kg and standard deviation 2 kg.

(@) Find P(X >53).

©)
(b) Find the weight that is exceeded by 99% of the bags.

()
Three bags are selected at random.
(c) Find the probability that two weigh more than 53 kg and one weighs less than 53 kg.

(4)

TOTAL FOR PAPER: 75 MARKS
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EDEXCEL STATISTICS S1 (6683) — JUNE 2008

PROVISIONAL MARK SCHEME

%ﬂ?;tt;gp Scheme Marks
1. @)
Positive Test
0.95
Disease
0.02 .
(0.05) Neaative Test
Positive Test
0.03
(0.98) No Disease
(0.97) Negative Test
Tree without
probabilities or labels M1
0.02(Disease), 0.95(Positive) on correct branches Al
0.03(Positive) on correct branch. Al (3)
(b) | P(Positive Test) =0.02x0.95+0.98x0.03 M1A1ft
=0.0484 Al(3)
(c) | P(Do not have disease| Postive test) - 0.98x0.03
0.0484 M1
=0.607438.. awrt
Al (2)
0.607
(d) | Test not very useful or
High probability of not having the disease for a person with a positive test B1 (1)

(9 marks)




EDEXCEL STATISTICS S1 (6683) — JUNE 2008

PROVISIONAL MARK SCHEME

Question Scheme Marks
Number
2. (@) | 50 B1 (1)
(b) | Q=45 Bl
Q, =505 ONLY Bl
Q, =63 B1(3)
Mean = 1469 =52.464286.. awrt
() 28 M1 Al
52.5
2
Sq = 81213 (1469 M1
28 28
=12.164.... or 12.387216...for divisor n-1 awrt 12.2 or
Al (4)
12.4
(d) w —awrt 0.20or 0.21 M1 A1 (2)
S
(e) | 1. mode/median/mean Balmoral>mode/median/mean Abbey
2. Balmoral sd < Abbey sd or similar sd or correct comment from their values,
Balmoral range<Abbey range,
Balmoral IQR>Abbey IQR or similar IQR
3. Balmoral positive skew or almost symmetrical AND Abbey negative skew,
Balmoral is less skew than Abbey or correct comment from their value in (d)
4. Balmoral residents generally older than Abbey residents or equivalent.
Only one comment of each type max 3 marks B1B1B1
©)
(13 marks)
3 (@) | -1xp+1x0.2+2x0.15+3x0.15 =0.55 M1 M1
p=0.4 Al
p+9+0.2+0.15+0.15 =1 M1
q=01 Al (5)
(b) | Var(X)=(-1)*x p+1*x0.2+2*x0.15+ 3 x0.15,-0.55 M1A1,M1
=2.55-0.3025=2.2475 awrt 2.25 Al (4)
(c) | E(2X-4) =2E(X)-4 M1
=-29 Al (2)
(11 marks)




EDEXCEL STATISTICS S1 (6683) — JUNE 2008

PROVISIONAL MARK SCHEME

Question

Number Scheme Marks
2

4. (@) | S, =10922.81— 4013 _ 186.6973 awrt 187

M1Al
2
S,, =42.3356 - 208" _ 0.40184 awrt 0.402 Al
s, =677.971-2013x208 _ ¢ 597, awrt 7.00 Al (4)
6.9974
(b) = M1A1ft
J/186.6973x 0.40184
=0.807869 awrt 0.808 Al (3)
(c) | tis the explanatory variable as we
can control temperature but not frequency of noise or equivalent comment B1B1(2)
(d) High value of r or r close to 1 or strong correlation B1 (1)
()| b= 69974 _ 0.03748 awrt 0.0375 M1 Al
186.6973

a= 2508 _ b x 401.3 0.6692874 awrt 0.669
15 M1 Al (4)
(f) | t=19,v=0.6692874 + 0.03748 x 19 = 1.381406 awrt 1.4 B1 (1)
(15 marks)




EDEXCEL STATISTICS S1 (6683) — JUNE 2008

PROVISIONAL MARK SCHEME

Question

Number Scheme Marks
5. @)
A B
3 closed intersecting M1
curves with labels
100 Al
100,30 Al
12,10,3,2
5
Box B1 (4)
20
c
(b) | P(Substance C) = 100+100+10+25 235 47 or exact equivalent
300 300 60 M1 Alft (2)
(©) | P(AIl3 |A)= 10 _10 or exact equivalent
30+3+10+100 143 M1 Alft (2)
. 20 1 .
(d) | P(Universal donor)=——=— or exact equivalent M1 Al cao
300 15
)
(10 marks)
6. (@ |F@) =1 (4+k)’=25 M1
k=1lask>0 Al (2)
(b) X 2 3 4 a1
9 7 9
P(X=x — — -
(X=x) 25 25 25 B1B1(2)
(5 marks)




EDEXCEL STATISTICS S1 (6683) — JUNE 2008

PROVISIONAL MARK SCHEME

Question

Number Scheme Marks
7. (3 7= 53;50 Attempt to standardise M1
P(X>53)=1-P(Z<15) 1-probability required can be implied Bl
=1-0.9332
Al (3)
=0.0668
(b) | P(X <x,)=0.01 M1
% =30 _ ;3063 M1 B1
x, = 45.3474 awrt45.3or45.4 |  M1ALl (5)
(c) | P(2 weigh more than 53kg and 1 less) = 3x0.0668° (1—0.0668) B1 M1 Alft
=0.012492487 .. awrt 0.012
Al (4)

(12 marks)




