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1. The marks of a group of 31 students in a Statistics test are summarised by the stem and
leaf diagram below.

o,
Mark Totals Key: 2 | 6 represents 26 marks g
N (1 3
2 6 (1) géu_
3 1247 3) m
4 1066789 (6) &
pa
5 001235679 9) o
>
6 1223358 (6) E
7 12438 3)
8 5 (1)
9 |0 (1)
(a) Find the median and the interquartile range of the marks of these students.
3) 9
o
An outlier is defined as a mark that is CZD
-]
either more than 1.5 X interquartile range above the upper quartile :EU
or more than 1.5 X interquartile range below the lower quartile e
2
(b) On the grid provided on page 3, draw a box plot to represent the marks of the E
students, indicating clearly any outliers. A
3) s
m
Three students asked for their marks to be checked. >
* The mark for student A was changed from 47 to 43
* The mark for student B was changed from 49 to 43
* The mark for student C was changed from 90 to 94
(c) Explain the effects that these three changes would have on the box plot drawn in
part (b).
&
* Show your calculations clearly =
*  You do not need to draw the new box plot (o)
-
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Question 1 continued
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Turn over for a spare grid if you need to redraw your box plot.
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Question 1 continued
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2. A biologist is studying the noises made by dolphins. The biologist records the frequency,
fkHz, of the noise made by a dolphin at 10 different sea depths, dm.
Some summary statistics are given below.
d=257 > f=15 > f7 =255 >df =433.5 S, =1090.6
(a) Find the value of S > and the value of S P
3)
(b) State, giving a reason, which is the response variable.
(1)
(c) Calculate the value of the product moment correlation coefficient for these data.
(2)
(d) Give an interpretation of your answer to part (c)
ey
(e) Find the equation of the least squares regression line of f on d, giving your answer
in the form f=a + fd
3)
(f) Give an interpretation of
(1) the gradient of your regression line,
(i1) the fintercept of your regression line.
(2)
. J
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Question 2 continued
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Question 2 continued

(Total for Question 2 is 12 marks)
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3. Inasurvey 120 people were each asked which of the countries France (F), Germany (G)
and Spain (S) they had visited.

The incomplete Venn diagram gives some information about the results of the survey.

B
Q
V3HVY SIHL NI ILIHM 1ON Od

a
&Y
m

)
o
=
A person from the survey is chosen at random. 2
(2) Find the probability that §
=
(1) of these three countries, this person only visited France and Spain, 3
2
(i1) this person did not visit any of these three countries. E
(2) 7
B
Given that 2
>
» of the 52 people who had visited France, 9 also visited Germany
P(FUG il
. U = —
) 60
(b) complete the Venn diagram.
4
. O
(c) Find o)
S
1 PFE' NG =
(i) P(FGIS) e
3) m
2
]
b
(7
>
o
m
>
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4. The discrete random variable X has the following probability distribution

X 0 2 3

P(X=x) a 2b b

where a and b are constants.

The cumulative distribution function of X is given by

F(x)

N | =

where ¢ and d are constants.
(a) Find

(1) the value of a

(ii) the value of d ::fg@‘.
(iii) the value of b SHRS
iitem o

&

2K

(iv) the value of ¢

(6)

SRAY
e o0
o
@
L

(b) Find

(i) E(12X + 4)

3
(i) Var(12X + 4)
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Question 4 continued
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(Total for Question 4 is 13 marks)
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There are 7x counters in a box.

The box contains red and black counters only, in the ratio 3 : 4

)
()
Two counters are selected at random, one at a time without replacement, from the box. CZD
(a) Complete the tree diagram for this information. ;
o
1st counter 2nd counter -
2
T
Red %
>
)
m
>
Red
Black
Red o
o
=
)
-]
Black =
=
=
m
2
Black =
=
n
. 3) >
The probability that the two counters selected are different colours is “ 2
(b) Find the total number of counters in the box before the two counters are selected.
“4)
Given that the second counter is red,
(c) find the probability that the first counter is black.
3) o
)
<
(@)
=)
=
=
]
m
2
]
=
7
>
o
m
>

NN 0 0 D O 0 mor
P 7 8 9 1 4 A 0 1 6 2 4



GradeMax

2

%
35
doss

2 M

0
bo%es
R
2
o0’

850 coconcec
.~ DONOTV
St

XX
0%

o96%% %%
0902090002090 %0%6%9%4%%
Jototetotototoretet s te’

oY
o9e%
o5
%
%

0.0....
0.0‘0.0
Satosetets

S8
S

¢
%
5

9.0
SRKL
35555
XS

w&&%&
RRRKKS

%%
%%
0% %
‘ﬁ%

o%

%
0%
0ed%

o5
3353

Y088

XXX
B
AR

XX
0“0

0.0 0%

RREXK
o
%!

D

o
%
RRRKKS

%%
K
XX
ol

35S
]
)

oS

095 < W
SIS
SRS
LXK
BO%8 V' 008

OO
XK %
ST AR
A%
oode

2%

XSS,
%
INK
AR
toSo%ey
XK

0>
%!
J
*
039

0% %%
Proes-Soted
SONZS
SN
L PSS
Pose, % 1ot

$9.0.0.0,
335888
SIS
oSotetetotods!
odatetetotetets
SRR

oo
LY

X XXX

SRS

P6%6%%!

XX
335
X XK
XX

XS
8%

% ﬁ%&
o

Question 5 continued

EEOEC

P 7 8 9 1 4 A 0 1 7 2 4

17

Turn over



7

Question 5 continued
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Question 5 continued

%s%
e
558

X X
XX

KR

SEREKKL
aﬁ)nﬁ/

X
<
0

XX
%
5

KKK

&S

%\3
RS

%%
<K
35
otetes

o9e%%
0%6%%
P505050
) %S
SR

9%
KL
0%}
Youos
q%
0%’

X
38

O
de%3s
B

al:
QRIS
RRLRR

0%
X
|
X
<R

0000,
23002
1S/

AR
RN

O
5
]

e §

%
%9

%

K
Q?ﬂpb
KN
ik
3%

X
<
oot ¥}
%S
X

0
%%

00095200
S o5
YK
<N
SN
SRS
8 w5
SIS,
GRS
SONZS
SN
S04
SON
S 0
RERREL
fotetetetete!
RRRRRS

35

o

3%

o2

e

\
QLR

St tootetetote!
&ﬁﬁ&%&%éb

%
R
Se%s

X
SRRLRRS
XX

3K

o%
S ssssosssetetetetet

196%%

SR
XORRIRKARAKARAKH

%
<

RN
SOYS
Shes

53

3

RRRS
S
RS
g’?%‘

(Total for Question 5 is 10 marks)
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( )
6. The random variable X has a discrete uniform distribution where
P(X=x)=% forx=1,2,3,4,5
(a) Find P(X+2 < 3X-4)
(2)
(b) Find E(X?)
(2)
Given that E(aX+ 5) =6 where a is a constant,
(c) find the value of Var(3 — aX)
You must show your working.
(6)
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7

7. The time taken, X minutes, to complete an olympic triathlon is modelled by a normal
distribution with mean 180 minutes and standard deviation 20 minutes.

(a) Using standardisation, show that the proportion of competitors that take longer than
210 minutes to complete an olympic triathlon is 6.68% according to the model.

Russell is preparing for an olympic triathlon. Russell aims to finish in the first 15% of
all competitors.

(b) Using standardisation, estimate the longest time that Russell can take to complete
the triathlon and achieve his aim, according to the model.

The time taken, Y minutes, to complete a sprint triathlon is modelled by a normal
distribution with mean x4 minutes and standard deviation ¢ minutes.

Given that P(Y < u+5)=0.7967
(c) (i) find PY<u-5|Y<p

(i1)) Show that, to the nearest whole number, o= 6

(2)

(&)
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