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1. The Venn diagram, where p and g are probabilities, shows the three events 4, B and C
and their associated probabilities.

‘N

(a) Find P(4)

The events B and C are independent.

(b) Find the value of p and the value of ¢

(c) Find P(4|B")
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2. A machine fills packets with sweets and 5 of the packets also contain a prize.

The packets of sweets are placed in boxes before being delivered to shops.
There are 40 packets of sweets in each box.

The random variable 7 represents the number of packets of sweets that contain a prize
in each box.

(a) State a condition needed for T to be modelled by B(40, %)

A box is selected at random.
. 1
(b) Using 7~ B(40, 7) find

(1) the probability that the box has exactly 6 packets containing a prize,

(i1) the probability that the box has fewer than 3 packets containing a prize.

Kamil’s sweet shop buys 5 boxes of these sweets.

(c) Find the probability that exactly 2 of these 5 boxes have fewer than 3 packets
containing a prize.

Kamil claims that the proportion of packets containing a prize is less than %

A random sample of 110 packets is taken and 9 packets contain a prize.

(d) Use a suitable test to assess Kamil’s claim.
You should

» state your hypotheses clearly

* use a 5% level of significance

(1)

(2)

2
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( N
3. Ben is studying the Daily Total Rainfall, x mm, in Leeming for 1987 - :
He used all the data from the large data set and summarised the information in the U\ :
following table. o &
9 'Zﬁﬁ«'\ Dol :
X 0 |0.1-0.5/0.6-1.0| 1.1-1.9 /| 2.0-4.0 | 4.1-6.9 | 7.0-12.0 12.1-20.9 21.0-32.0| tr é\ e
$ ?{ \ \E ifi':
Frequency | 55 18 18 21 17 9 9 6 2 29 G S
5 :z::f\; \E 5
$ :3::;;'\ \E :~;k
(a) Explain how the data will need to be cleaned before Ben can start to calculate s
statistics such as the mean and standard deviation. ; .
2 m\ \'\,o X
( ) > g-;@i
Using all 184 of these values, Ben estimates »_,x =390 and Y x*=4336 SR
(b) Calculate estimates for S e
(i) the mean Daily Total Rainfall, / \ ,,,,, |
(if) the standard deviation of the Daily Total Rainfall. &
Sl
3) =
£
Ben suggests using the statistic calculated in part (b)(i) to estimate the annual mean j}ﬁ
Daily Total Rainfall in Leeming for 1987 ZE
(c) Using your knowledge of the large data set, gﬂ
SER:
(1) give a reason why these data would not be suitable, & 5
(i1) state, giving a reason, how you would expect the estimate in part (b)(i) to differ j /
from the actual annual mean Daily Total Rainfall in Leeming for 1987 :Q
S
g §
:8:-: S
ZEZ-. . E
a . .E:»:
oW
15'-1 g
:E % SR
Y O
e B
F a
L PR
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4. A study was made of adult men from region A4 of a country.
It was found that their heights were normally distributed with a mean of 175.4cm and 55
standard deviation 6.8 cm.
(a) Find the proportion of these men that are taller than 180 cm. g:
9
1) s
A student claimed that the mean height of adult men from region B of this country was 2_’9[\
different from the mean height of adult men from region 4. l’_l“l\
.%zyt‘\“;
A random sample of 52 adult men from region B had a mean height of 177.2cm S
The student assumed that the standard deviation of heights of adult men was 6.8 cm both
for region 4 and region B.
(b) Use a suitable test to assess the student’s claim.
You should
» state your hypotheses clearly
* use a 5% level of significance
“4)
(¢) Find the p-value for the test in part (b)
(1)
g §
: :2:-; B
s ¢ |:I_:
:E:-: & .E:»:
oW
5 \;.gﬁ-ﬁ
:E‘-: oo
S SIS
>0t TN % %
= a8
L ) s

10



SRR XL M \
90%6%%% 10 90%0% %%
096%%6%% 096%0%%%
SRHLRR RRERIR
SRR RERRLS
096%%6%% 096%6%%%
SRHLRK QAR I I
KULBLLL KK uestion 4 continue
2% Sotetotode!
90%6%%% 10 9096% %%
096%%6%% 096%6%%%
IRHLRK RRERIR
SN

G
oo
-
3,
%
5

o RS
SRS
(9.9, o5
X X XX
[ o
fose, X
é#: 3
:0» KK

%
) A
28
e’

SRS
oo le%
S 05

000
0%
Ll
K]
KR
XX
S

e
%

-
<
X

%%

s

X&
!
|
b
L

OO
I'N
AN
5K

K

Q0
ofetytetet

<

%S

%
|

<
0%

48 =

- fase=—20
X SRS
X sl foss 5oty
UL, SIS
SRR S
958, & ZOYs

<
A
R
383

9%
%%
N

) -

oo%e?

R
‘N
3,

betes

X
~
1@
o
%

X

q@t’
;

KK
¢

|

0.0

,
8
23
%
b%e!

OO
.
53

o2 44
2%
o
020
5

RS SREIRLS
2K Sodetotoe!
KRR KRR
ootetess LK
2R Sodetoote!
KRR KRR
SRR SRR
2R 2L
KRR KRR
IR SRS
2R ZRIL
KIRRXK KL
2R 2L
KIRREK KL
SRR S5
1958 o 93
RIS el
o Sl
> &
=
038, € oo B0 1 1059,
b y
2% %
o5 S
= SRS
Z L
5 S
Ko RIS
)5 RIS,
o
5 KRS
XK Dodeataloe!
55 5
B e

<]
24,0

%05
SRR

2985

SXRKS
OO
e
PR
Sl
Suvavs
5
SRS
SRS
%
dogeTasesst
G
05 ~ %]
SRS
5 %5
X I
ogaaate%l SRS
SITRSS O
SR S
02e” - oo TR ee"~ s
X -
IRERIKS o
o eotee! e
SRR KRR
SRR RKRRLREL
K KKK
CHXRIKS XKL
SRRLRRS SRR
SRR SRR
deSetotetel ZRL
2% RS
SLRIRS SREREKS
CRRXRRS S8
SRR SRR
S Setotete! Sotetotode!
2% 28
SRR RS
SRR SRS
KKK KKK
SRR LS
GRULRL RS
SRS SRS
39243090 St
5 S
R o
2000~ 03¢ HRRS
050~ Soro TS i U [o5e!
058, & X8 Dos0r=i= 00
SN S
8 o 508!
5 QTS

696%%%%
0%6%%%%
CAT

o
>
b K
oo
RRKS

>
RS

oSotatetototet
0000008
O 000000
(00,0 0. 0.0,
SRRIRIKK,
ERIIRLS

(Total for Question 4 is 6 marks)

0000 %%
RRRKKS

XRKKRRKL
%%

o
SR
<X
RS
XK
b99%s

%
O

11
N Turn over »



(

5. Tisam is playing a game.
She uses a ball, a cup and a spinner.

The random variable X represents the number the spinner lands on when it is spun.
The probability distribution of X is given in the following table

X 20 50 80 100

P(X=x) a b c d

where a, b, ¢ and d are probabilities.

To play the game

» the spinner is spun to obtain a value of x

* Tisam then stands xcm from the cup and tries to throw the ball into the cup

The event S represents the event that Tisam successfully throws the ball into the cup.

To model this game Tisam assumes that

k
« P(S | {X=x})= < where k is a constant
 P(Sn {X=ux}) should be the same whatever value of x is obtained from the spinner
Using Tisam’s model,

8
(a) show that ¢ = 3 b
(b) find the probability distribution of X

Nav tries, a large number of times, to throw the ball into the cup from a distance
of 100 cm.
He successfully gets the ball in the cup 30% of the time.

(c) State, giving a reason, why Tisam’s model of this game is not suitable to describe
Nav playing the game for all values of X

2
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( N ,,,,,,
6. A medical researcher is studying the number of hours, 7, a patient stays in hospital |
following a particular operation. 08 SR8
] ] ) U & :< o
The hlstqgram on the page opposite summarises the results for a random sample o &
of 90 patients. g ok
(a) Use the histogram to estimate P(10 < 7 < 30) = E 3
) 2 iz
For these 90 patients the time spent in hospital following the operation had = E »
e S
« amean of 14.9 hours e SR
» a standard deviation of 9.3 hours , E 3 g
6 SR
Tomas suggests that 7 can be modelled by N(14.9, 9.3%) :
(b) With reference to the histogram, state, giving a reason, whether or not Tomas’ model
could be suitable.
(1)
Xiang suggests that the frequency polygon based on this histogram could be modelled 058 /
by a curve with equation 8 S &«EI |
yv=kxe® 0<x<4 cz) }é‘t :
q/ 0
where § 5 /r-:E :
¢ xis measured in tens of hours SRRS SIS
k is a constant = 5
(c) Use algebraic integration to show that gj §
‘m 5
I xe 'dx=1-(m+1)" s s
' )
(d) Show that, for Xiang’s model, k£ = 99 to the nearest integer.
3)
(e) Estimate P(10 < T < 30) using U. <
(i) Tomas’ model of 7~ N(14.9, 9.3%) S =
(1) o wu
o
(i) Xiang’s curve with equation y = 99xe™ and the answer to part (¢) § E
(2) = E
The researcher decides to use Xiang’s curve to model P(a < 7' < b) 5 R g
X :
(f) State one limitation of Xiang’s model. VN '5
1) e e
22 LB
P B
. J
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Question 6 continued

(Total for Question 6 is 14 marks)

TOTAL FOR STATISTICS IS 50 MARKS
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