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1. Xian rolls a fair die 10 times.
The random variable X represents the number of times the die lands on a six.
(a) Using a suitable distribution for X, find
(i) P(X=3)
(i) P(X<3)
3)
Xian repeats this experiment each day for 60 days and records the number of days
when X =3
(b) Find the probability that there were at least 12 days when X =3
3)
(c) Find an estimate for the total number of sixes that Xian will roll during these 60 days.
1)
(d) Use a normal approximation to estimate the probability that Xian rolls a total of
more than 95 sixes during these 60 days.
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Question 1 continued

OO

990,00
(L5
SoSteteteds

boNes
04&
%
BeSISssseteletototelotesoiosesesest

5
Sotodeleds

3
oS

I
LIRS
2K
o2
o0

<
g
‘p

<
a:
A8 1555
KR

X
O
o

OO
S
N-C
RIS

S0~eess

K&K
i

G

oot

’3@%@%&&’
XN
0N, e

SRR

%

25
e
%
e et otetotete et totetedotetoteteteted

potelese’

s

R
SR

ORI
ALK

IR

s
K
proteles

000000000 0.0
9% %:%%
S
2%

XKL

S

Pl
259
255

<5
S
KK
O
RS

<
BoseaTLes
KIS,

UMK
e o088
0 %
TS

D08 ¥ Y98
S
KR
<SP
SIS,
>
0 1 1%
Py vute®
AR
eSS
P35

%%
LRI
C&

255

%
%

%

<
Jo%es
y

%
L
<X
oo

SRES
4
Ry
Selee
20%6%e!

%
5%
SRR
R
eotededet

8255
o%

0

<

IEIOHAAIRG
5%
290
S

O
A
55

<
edeleled

%
%

(0
ol

30008
<8
o0%e!



a N

XSS
RS

SRIGRK
<
<5

2% %
SRS
X XX
OO0 0

KA

o0
Soataetotetete
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2. Amar is studying the flight of a bird from its nest.
He measures the bird’s height above the ground, /4 metres, at time ¢ seconds for 10
values of ¢
Amar finds the equation of the regression line for the data to be # = 38.6 — 1.28¢
(a) Interpret the gradient of this line.
1)
The product moment correlation coefficient between 4 and ¢ is —0.510
(b) Test whether or not there is evidence of a negative correlation between the height
above the ground and the time during the flight.
You should
» state your hypotheses clearly
* use a 5% level of significance
+ state the critical value used
3)
Jane draws the following scatter diagram for Amar’s data.
A
h
40 X X
X
30
X X
20 X
10
>
7 2 3 4 5 6 7 8§ !
(c) With reference to the scatter diagram, state, giving a reason, whether or not the
regression line 4 = 38.6 — 1.28¢ is an appropriate model for these data.
1)
Jane suggests an improved model using the variable u = (t - k)2 where £ is a constant.
She obtains the equation # = 38.1 — 0.78u
(d) Choose a suitable value for & to write Jane’s improved model for / in terms of ¢ only.
1)
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Question 2 continued
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Question 2 continued
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Question 2 continued
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3. Ming is studying the large data set for Perth in 2015
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He intended to use all the data available to find summary statistics for the Daily Mean
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Air Temperature, x °C. SR
Sy

Unfortunately, Ming selected an incorrect variable on the spreadsheet.
This incorrect variable gave a mean of 5.3 and a standard deviation of 12.4

(a) Using your knowledge of the large data set, suggest which variable Ming selected.
1)

The correct values for the Daily Mean Air Temperature are summarised as

n=184 3 x = 28012 3 x2 = 44.695.4
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(b) Calculate the mean and standard deviation for these data. i
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(c) Suggest, giving a reason, a month these data may have come from.
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4. The proportion of left-handed adults in a country is 10%
Freya believes that the proportion of left-handed adults under the age of 25 in this
country is different from 10% o
She takes a random sample of 40 adults under the age of 25 from this country to i
investigate her belief. O
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(a) Find the critical region for a suitable test to assess Freya’s belief. 3
You should o

» state your hypotheses clearly

+ use a 5% level of significance &

» state the probability of rejection in each tail &
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(b) Write down the actual significance level of your test in part (a)
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Question 4 continued
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5. The records for a school athletics club show that the height, H metres, achieved by
students in the high jump is normally distributed with mean 1.4 metres and standard
deviation 0.15 metres. o ot
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(a) Find the proportion of these students achieving a height of more than 1.6 metres. =2

S
<A
(1 ) Bateuiels

The records also show that the time, 7 seconds, to run 1500 metres is normally e
distributed with mean 330 seconds and standard deviation 26 seconds. A

The school’s Head would like to use these distributions to estimate the proportion of e
students from the school athletics club who can jump higher than 1.6 metres and can v
run 1500 metres in less than 5 minutes. S

(b) State a necessary assumption about A and T for the Head to calculate an estimate of s
this proportion.
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(c) Find the Head’s estimate of this proportion.
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Students in the school athletics club also throw the discus.

The random variable D~N( U, 02) represents the distance, in metres, that a student can R
throw the discus. S
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Given that P(D < 16.3)=0.30 and P(D > 29.0) = 0.10 B

(d) calculate the value of x and the value of & S

%%
(5) SRS

%
.’:
X
X X
0‘:‘
R

50
&
%
0%
5

<
20K

AR
0% %%
SRR

'

0
0%
o
%

G0
0o
KK

14
BOON



4 )

XSS
RS

SRR
<
o<

2% %
SRS

X XX

OO0 0

KA

o0
Soataetotetete

Question 5 continued
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Question 5 continued
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Question 5 continued
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(Total for Question 5 is 10 marks)

S5
poistetereiets

%!
S8
PSSOty
Saeresetet
Sotetele

2
20!
555

25

IS
SSSS

{ofotes

betets

. J
17

| [ Turn over »




Dogstosesses
RRHKRRIL
KK
oot

d9%e%0,
55

%5
3R
GRS

6. The Venn diagram, where p, g and r are probabilities, shows the events 4, B, C and D
and associated probabilities.
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(a) State any pair of mutually exclusive events from 4, B, C and D
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(b) Find the value of p
(2)

(c¢) Find the greatest possible value of P(4 | B') B
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Given that P(B | 4') = 0.5
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(d) find the value of ¢ and the value of

3)
(e) Find P([4UB] nC

1)

(f) Use set notation to write an expression for the event with probability p
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Question 6 continued
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Question 6 continued

(Total for Question 6 is 11 marks)

TOTAL FOR STATISTICS IS 50 MARKS
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