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1. The Venn diagram shows the events 4, B and C and their associated probabilities, where e
p and g are probabilities.
&
(a) Find P(B)
ey
(b) Determine whether or not A and B are independent.
()
Given that P(C ‘ B)=P(C)
(c) find the value of p and the value of ¢
3)
The event D is such that
* A and D are mutually exclusive
c PBND)>0
(d) On the Venn diagram show a possible position for the event D
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Question 1 continued
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2. A large company is analysing how much money it spends on paper in its offices each
year. The number of employees in the office, x, and the amount spent on paper in a year,
p ($ hundreds), in each of 12 randomly selected offices were recorded.
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The results are summarised in the following statistics.
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(a) Show that S_=231.25
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(b) Find the product moment correlation coefficient for these data.
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(c) Find the equation of the regression line of p on x in the form p = a + bx
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(d) Give an interpretation of the gradient of your regression line.
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The director of the company wants to reduce the amount spent on paper each year. s

) 4 &
He wants each office to aim for a model of the form p = 3 a -+ > bx, where a and b Ky
are the values found in part (c). o o8

Using the data for the 93 employees from the 12 offices, S

(e) estimate the percentage saving in the amount spent on paper each year by the company S
using the director’s model. SIS
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Question 2 continued
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XX
9
b
&
RS

<

0%

QL

5

020 %0%%%%

<
S
PItRntssrIestatetey B L @ 5 1AL
2 Looadoiotosoteds
SeSotetetetotetetel SRR

&
95

2
b9t
PRtItatstatotetstotetets!

0
%
e

. .
7

mcmn R T O Tum over v
P71 2 8 4 A 0 7 2 4

%
%

%

L




3.

The stem and leaf diagram shows the ages of the 35 male passengers on a cruise.
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Key: 1 |3 represents an age of 13 years
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(a) Find the median age of the male passengers.

(b) Show that the interquartile range (IQR) of these ages is 16

An outlier is defined as a value that is more than
1.5 x IQR above the upper quartile
or

1.5 X IQR below the lower quartile

(c) Show that there are 3 outliers amongst these ages.

M

2

3

(d) On the grid in Figure 1 on page 9, draw a box plot for the ages of the male passengers

on the cruise.

4

Figure 1 on page 9 also shows a box plot for the ages of the female passengers on

the cruise.

(e) Comment on any difference in the distributions of ages of male and female passengers

on the cruise.
State the values of any statistics you have used to support your comment.

Anja, along with her 2 daughters and a granddaughter, now join the cruise.
Anja’s granddaughter is younger than both of Anja’s daughters.
Anja had her 23rd birthday on the day her eldest daughter was born.

M

When their 4 ages are included with the other female passengers on the cruise, the box plot

does not change.
(f) State, giving reasons, what you can say about

(1) the granddaughter’s age
(i) Anja’s age.
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Question 3 continued
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Figure 1

Turn over for a spare grid if you need to redraw your box plot.
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Question 3 continued

Only use this grid if you need to redraw your box plot.
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4. Three bags A, B and C each contain coloured balls.
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Bag A contains 4 red balls and 2 yellow balls only.
Bag B contains 4 red balls and 1 yellow ball only. s
Bag C contains 6 red balls only.
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In a game ST
Mike takes a ball at random from bag A, records the colour and places it in bag C. s
He then takes a ball at random from bag B, records the colour and places it in bag C. KB
Finally, Mike takes a ball at random from bag C and records the colour.
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(a) Complete the tree diagram on the page opposite, to illustrate the game by adding the
remaining branches and all probabilities.

9%

5
2 (]

%

%
s

<
ools
Xe

2RI

0
%
0
o 7 o
.

X
SRR

o
002

B
%
2K

(&)

S5

5

LK
KKK

XGEISRLLEILAEK

X
SRS

1
(b) Show that the probability that Mike records a yellow ball exactly twice is 0
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Given that Mike records exactly 2 yellow balls, G

(c) find the probability that the ball drawn from bag A is red. s
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Mike plays this game a large number of times, each time starting with the bags containing e
. . P

balls as described above. The random variable X represents the number of yellow balls e
recorded in a single game. s
X g "

(d) Find the probability distribution of X' B

3) KBS

(e) Find E(X) K2
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Question 4 continued
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Bag A Bag B Bag C

|

Red

Red

W | N

Yellow

Red
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Red
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5. The discrete random variable Y has the following probability distribution e
y -9 -5 0 5
P(Y=y) q r u r
where ¢, » and u are probabilities.
(a) Write down the value of E(Y)
ey
The cumulative distribution function of Yis F(y)
Given that F(0) = %
(b) show that the value of u is %
3)
Given also that Var(Y) =37
(c) find the value of ¢ and the value of
“)
The coordinates of a point P are (12, Y)
The random variable D represents the length of OP
(d) Find the probability distribution of D
(6)
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6. Xiang is designing shelves for a bookshop. The height, Hcm, of books is modelled by the
normal distribution with mean 25.1 cm and standard deviation 5.5cm
(a) Show that P(H > 30.8) = 0.15
3)
Xiang decided that the smallest 5% of books and books taller than 30.8 cm would not be
placed on the shelves. All the other books will be placed on the shelves.
(b) Find the range of heights of books that will be placed on the shelves.
3)
The books that will be placed on the shelves have heights classified as small, medium
or large.
The numbers of small, medium and large books are in the ratios 2 : 3 : 3
(¢) The medium books have heights xcm where m < x < d
(1) Show that d =25.8 to 1 decimal place.
3
(i1) Find the value of m
C))
Xiang wants 2 shelves for small books, 3 shelves for medium books and 3 shelves for
large books.
These shelves will be placed one above another and made of wood that is 1 cm thick.
(d) Work out the minimum total height needed.
2
J

20

P 71 2 8 4 A 0 2 0 2 4

EUEE

50
oo
Sodododet
ot letotetetetetotes

%
%
%
0%
< SRIIKIIIIKIARK

QRRILY
SRS
QRRIKKL
SR
SRR

XA KA
OIS0
X AR

I
58

4
X

%
o

0

¥ do% )
%

0
8%
5@
€
<
9%

A
00009,
(OO0
)
XA

<
<

6
SRR
KRS

%%
SRS

IR IR
2%

RS
oot otatetetetetetetotese!

RS
SIS

foososessses
CRLLRIRIILIRE
SRIRRILLRILKS

oS otesetotetetesotetedete?

0:9%%
0% %%
s
XK
R

'
5
525

A
209800988
SEONE
S

SO
K

00
255
foro
e
X

wiosels

)
24

G
M
X oo

<
<]
ba
%

Yo% 8

x>

S
M

e,

o~
2358
:Qu !
28

s

[~
%

<>
38
it
1
X
35

%
0oe
]
%
XL

O
X

N
* S0\
KX

0%
>
| 8

oz
5% %

(5>

S8
&

RS

<
2
<

%

(06
5%

XS
S

%%
0%




>

K
X5

XK

I
KK
3%%%’

%
s
R
SN

2958
A
W8 Y
<
LXK

CREIELEREEE
SSRGS

<
&8
CRKS
55

KL

ORRAAARKARAARAKAAARKH

R
QR8s
QS
3 R
<FXSS
B
XGRS

0
208
\&
55

A
<

s

RINI N
S Svalsecstels:
ZRLRRLIRKS

<9
<
i
%

09¢
X
‘?
it
%

SRERILEILE:
QLS R A
0ot YN
R RRIERRKIIRIIIRKLES
!

<
O
X
0
2625

ORAIRRARKAARARK AR AR AR AR AARA KN

0
plogets

%%
QLS

QRO
EIRIBEILS
SeS0geses
KX

SERAES
5

KRLKL
e O O O 0t

RIS
0008

RS

ot
5

oS e ot etetetetetetetetoted

K RRICIEIICIAI IR IIRKAH IR

IR

%

S5
S

<
Sl odotetotet
R

¥
23
"

1%
k!
plole!

X
LR

<

.9
5

hoses
2K
9

o

%
%

938

0
K
%
QLK
S %0

O
55
<X

OO
S lotototeds
Soetele%s
SR

Q5LIARKL

00
LS
000

oC RRHIIRILLKIHIS
XK

090,
92920002
XXX
A
KKK KA AR KA AR X A A AN

<
5%
o
4

35

0 0.0
288
RR
Do
%5
<X

%%
KRR

<

%

0%

ook

<KX <8
CRICRRIIR
SREIHEKLE

e
XSS

IS
CALICRAEA
K IXRARL
RRRKS

S totetotetetetetoted

0%
QL

5
o%

<
S
PItRntssrIestatetey B L @ 5 1AL
2 Looadoiotosoteds
SeSotetetetotetetel SRR

&
o5

2
b9t
PRtItatstatotetstotetets!

oo
S

%%

3%,

é Leave\
blank
Question 6 continued
o J
21
s ) AT R A Turn over »
P 7 1 2 8 4 A 0 2 1 2 4



Question 6 continued

Leave\
blank

22

P 71 2 8 4 A 0 2 2 2 4

EUEE

0002
KGR
X XX XX
SRS

S
55
2

(XX
RS
25

XX XX XX

SIS
pretsiesetes!
Sateteseseses
X
%o

O
0
SF

A

%%

oSS
K RSLRRKLR R KKK

R GIRIER IR LERKK

<
oo
5S

b
2

R

b
K
20795

QAR
3888
MNKQ)
NGNS

SRSERICHILLHL

0 000009
SR
SM-LEO
: 6%

AR KA
KGR
e

<
<

<
'
2K

b > %

oa
R

<
o
oot tetotetetatetetetotetetotetototetods

0
%
o

5
RS
ORLLKLLEIS

SSESTES
%
000 0 0O 000 OO 0000 0 0.0

pofosesesessses

%%

IR
LKL

R IIA

IR

SRS
3&&’0 %”w%
boss
<5

LS

R RERIGHR KK
KRR K IR KRR LCIR KRR K

O
88
3 1559
AL
ORS

<
|
Tl

2

<>
<
L
)
"%

<

S

(L
&

RS

<

oot
A4

<
gege

QR
SRR



>

K
X5

XK

Leave
blank

I
KK
3%%%’

%
s
R
SN

2958
A
W8 Y
<
LXK

Question 6 continued

CREIELEREEE
SSRGS

<
&8
CRKS
55

KL

ORRAAARKARAARAKAAARKH

5
55

R
QR8s
QS
3 R
SFXS
505
XGRS

0
208
\&
55

A
<

s

RINI N
S Svalsecstels:
ZRLRRLIRKS

<9
<
i
%

09¢
X
‘?
it
%

SRERILEILE:
QLS R A
0ot YN
R RRIERRKIIRIIIRKLES
!

<
O
X
0
2625

ORAIRRARKAARARK AR AR AR AR AARA KN

0
plogets

%%
QLS

0% %%

QRO
LK
SeS0geses
KX

SERAES
5

%

X
e O O O 0t

0008

0% 0%

RS

ot
5

oS e ot etetetetetetetetoted

K RRICIEIICIAI IR IIRKAH IR

IR

%

S5
S

0%

<
RIRRRELS
R

¥
)
s

1%
k!
plole!

X
LR

<

.9
5

hoses
2K
9

o

%
%

938

0
K
%
QLK
S %0

O
55
<X

6
38
S
ORI
55

%%

00t
B RS
e tetstesetossss
KRR KA KA AR A AAN

00
bolels
YE
ki f
0

0 0.0
288
RR
Do
%5
<X

%%
KRR

<

%

0%

ook

<KX <8
CRICRRIIR
SREIHEKLE

e
XSS

%%
%
0%
oeted
255

<
%
2K

%%
958
%%
5
ototetoteted

0%
QL

5
o%

<
S
PItRntssrIestatetey B L @ 5 1AL
2 Looadoiotosoteds
SeSotetetetotetetel SRR

&
o5

2
b9t
PRtItatstatotetstotetets!

0
<
e

. J

23
mcmn R T 0 Tum over v
P 71 2 8 4 A 0 2 3 2 4

%
%

%

L




Question 6 continued

(Total 15 marks)

Leave
blank

Q6

TOTAL FOR PAPER: 7S MARKS
END

w,

24

P 71 2 8 4 A 0 2 4 2 4

EUEE

I
R IREIIRELRS
0’0’0‘0’0’0’0‘::0:0:0:0:0
oot otetetotetetetetoted

<
0%
X
R GIRIER IR LERKK

CRLIIKLR
R

Joosetesstete

XY
AN

08 ot 5608

SRLIRS

<
0
A
u
o
QXS

5
9
&

\Veva

25

%
2

/]
e
X

%
<L
[4)

<)
el

A
XA
S
IV <
oot
000

<
I

be e
R

A
KR
0?@@

oFotod

<
<

<
'
2K

b > %

oa
R

<
o
oot tetotetetatetetetotetetotetototetods

0
%
o

5
S
ORELLRKLLELKS

SSESTES
%
000 0 0O 000 OO 0000 0 0.0

pofosesesessses

%%

IR
LKL

R IIA

IR

SRS
3%&’0 Qg@%&
boss
<5

0
203
K
o5
5

LS

R RERIGHR KK
KRR K IR KRR LCIR KRR K

LA

oS
%o
AL
M

oot

Pget ~ oo
%

P
<X

%
S5 o fo¥s
oA
PS80, ¢
%

2L

SXA
S
K,
Do vetetetel
Botetotetese
Josesetetess
Ddetodetes
SRKIES
SRR
ZRRRRS
Dosesetete!
D letodetes
IRKIES
SRR

ZRRRS
8858
SRILS



