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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 @& die WOS () sldLs, So

(i) P(X=3) P(lowds on six) = 174
(ii) 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.
“)

o) X~8(i0,%) ©

(i) P(X=3)=0.(155045...
=0.155 (3s€) O

(i) P(x<3)= P(X<2) =0.2#5272¢...

2 0.77#S (3sf) ©

b) Lek D = the nomber of days when X =3

D~ B(L0, 0.155...) ©
D
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Question 1 continued
Hra narm
Enp = (DOOx—él =160
0= Jnp(t-p) = | Zxi00 = 20
, O —2,
S~N({(00,)% ) 5
(D>95) » P(S>95.5) = 0.6889%...
=0.68% (3sf) ©
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Question 1 continued
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Question 1 continued

(Total for Question 1 is 11 marks)
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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 .-:?*/i/\
values of ¢ g\
Amar finds the equation of the regression line for the data to be 7 = 38.6 — 1.28¢ 3\
-
(a) Interpret the gradient of this line. E\
.'Zm;\
The product moment correlation coefficient between 4 and ¢ is —0.510 =z
(b) Test whether or not there is evidence of a negative correlation between the height ' é\
above the ground and the time during the flight. Cxs
.H. c pL Sl
You should (e F O SRS
» state your hypotheses clearly >
* use a 5% level of significance 5
+ 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 /4 in terms of ¢ only.
1)
. ) &3
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| Question 2 continued

) w=28.1-0.28(k-K)"
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(rd

decceases oy 1.28m. ©

5 Hotp=0  Rip<O O

L taded .. S\g. level = Sv. = 0.05
somple glze = (O

~0.9494 ¢ -0 510

nok o (e (1)

(:ummg lom(\k of model : (k, ’32.()

(’ury\\r\g pml\lr O\ %rayk hWog Ex%5
so seb k=2.5 O
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Question 2 continued

P 7 4 0 9 3 A 0 8 2 0

OO

I
R
oot etetetotetotetete!
R85
ool otetetetetotetetete!

3
%
<
oS
o

o~
%%
X
A S phes
5
XS

<CJ
&

S
S5
ot
S
o5

2555

%%
0':000. o

0900090009000 %000 %% %:% %%

XX
XX
5

o%

oo asasssssesesatetetetototols

0.0
e ¥ G e
4 i
o

X XXX

X KK &
(90,000,

e

e oo totetetete st tototototote?
S RRRRsISE
KKK,

oo et e oot totetetatetotetetotete!

0% %
3%

vt

SRS
o =Y
v:‘ -
2%

000K
Sootetoloteteteles
..' %

.

OO
SSIBIZES
oodesetotetetek

466>
IR
295959

SSoteteetetotel
LI

O

RS
s erorete s

R RIIIIIIIIIIRKK

:$§35%%§$0

ototelotetetetess

ototelotetotete!
28

S
X

<.
CUEELL
B
I

QL

>
&
%0
R
355

¢
(ot
S
0.0
o
<

OO
SRS
X KKK
XX
Satosoteses
QLRI

<

3K
%55

0%0.:.
555

<K
RS
355
boses



S
QS
SIS
KK

X
R
&é&
SeSotodes
%
QLRI

o202

0

XXX

0.0‘0

X
KKK AR AKX A

&
:’:’
5

%
2
2L
25555

%
5
4 Y%
0%
X
ote%s

=
)
%
6%

QL

O
0%

%%
ote%e%

i s
S 02
B0y o wiets

<
0.0‘::0’0

LK
SIBRLS

SRS

SRR

0 00000, .0 00009999,
SRRRXXRIREXLLRRRIKK,
NOT-W

A\

080 vertd

X KKK

S

OO
RIS
DN
o
%

< X
®
e
X
o%!

RS
002008 s
K
)
RS
RIS

255
4g¢
5

8

R oot
TS
ts 1 € 0
S

PhysicsAndMathsTutor.com

7

Question 2 continued

(Total for Question 2 is 6 marks)
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. Ming is studying the large data set for Perth in 2015

He intended to use all the data available to find summary statistics for the Daily Mean
Air Temperature, x °C.

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 D x=28012 3 x2 = 44.695.4

(b) Calculate the mean and standard deviation for these data.

3
One of the months from the large data set for Perth in 2015 has
mean x =19.4
standard deviation ¢, = 2.83
for Daily Mean Air Temperature.

(c) Suggest, giving a reason, a month these data may have come from.

o) Raunfall ©
ORdady mean wndspeed

2

there_are anly 5 meagured Vorawles for Pectin:
- D. M. our bemperakure

- Roufotd.

- D. M. pressure [q}uuoujs acound. 1000 \APOL)
-D.M.uwnadspeed

- D.M_windspeed. Peanfart conersion.

b) % = Toe_- 23012 . 15.2239.--
n 84 = |5.2 (3sf)

G = 22 -tezl J%* (is22.-)" O

2.3y (3sg) @

1\
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(Total for Question 3 is 6 marks)
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4. The proportion of left-handed adults in a country is 10% s
Freya believes that the proportion of left-handed adults under the age of 25 in this R855%
country is different from 10% O
She takes a random sample of 40 adults under the age of 25 from this country to - g :
investigate her belief. - 3 :
(a) Find the critical region for a suitable test to assess Freya’s belief. g

You should =
state your hypotheses clearly St
use a 5% level of significance ' 5 :
state the probability of rejection in each tail : é :

(b) Write down the actual significance level of your test in part (a) '; :
ey S
In Freya’s sample 7 adults were left-handed. s
(c) With reference to your answer in part (a) comment on Freya’s belief. %
ey s
o) He:p=01 Hipz0.l @ o
| i O
< Y. = /\—I %
‘5
,/;\il.,,;
Assume K s 1s_correct. (ok X be & Number of 106t - handed /E/
/§/,
/.$ s
X~ 6(40,0.1) z
P(X=0):- -
X=0)=0.0148 <0.025 @
P(Y<))=0.0805>0.025
P(X23) = [-P(X<?) =0.04l9 >0.025
o
P(X>9)=1-P(x<8)=0.0155¢0.025 ® 8
s
_ o
-
CR = H:Qﬁuﬂ(zcﬂm =
L J L ) I 5
b) 0.0[UE +O.0I55 =0.0303 @ z
MMMM&W@ IS B
———Insufficient euidence ko support Freyal's belief ® >
\ ) XXX
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Question 4 continued

(Total for Question 4 is 6 marks)
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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.

(a) Find the proportion of these students achieving a height of more than 1.6 metres.
(1)

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

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

(b) State a necessary assumption about A and T for the Head to calculate an estimate of
this proportion.
(1)

(c) Find the Head’s estimate of this proportion.
3

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
throw the discus.

Given that P(D < 16.3) =0.30 and P(D > 29.0) = 0.10

(d) calculate the value of x4 and the value of ¢

o) H~N(LY, 045"

P(H=>1[.b)=0.0912...
=0.0912 (3sf) ©

b) H and T must be 1ndepeadent ©
) T~N(330,26")
P(T<2200)=0.1242%... 0

C))

peobalpliby of ok = 0.0012% 0.124 = O.0l13%s...

= 0.0118 (3s£) O
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| Question 5 continued
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> -0.5240 +m=1b.3 O 3 1.9%72¢ +in = 29 @

0,090,000, X Z0,02020. 0 0°02030.0-0.9-99:0.97¢ G000 000000202020, 9009 .
R RIS
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o = 72.0%2115...
= 2 02 (2sc) @

T = g

R R ™ ¢ oo oo oo soseoTesoTeoTesoTesoTesoTesoTesoses) RosesoTesoTesore
B T S s S s S S S ST s eSS seas oSt e S S TS oS oo eosos
()
2
N —

A J
15

VALY 0 000 O 0 A A —
ECOOW Turn over »
P 7 4 0 9 3 A 015 2 0




PhysicsAndMathsTutor.com

7

Question 5 continued
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Question 5 continued

(Total for Question 5 is 10 marks)
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6. The Venn diagram, where p, g and r are probabilities, shows the events 4, B, C and D

PhysicsAndMathsTutor.com

and associated probabilities.

(a) State any pair of mutually exclusive events from 4, B, C and D

The events B and C are independent.

(b) Find the value of p

(c) Find the greatest possible value of P(4 | B')

Given that P(B | 4') = 0.5

(d) find the value of ¢ and the value of

18

(e) Find P([A UB] N c)

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

o) Aand DO
b) P(B)P(c)=P(BNC)

(1)

(2)

3

3

(1)

(1)

P(c)=0.6 P@B)-p+0.32 P(BNC)=0.27 O

2 0.6(p+0.82) =027
p+ 0.82 = 0.US
pP=0.130

P 7 4 0 9 3.A 01 8 2 0
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| Question 6 continued
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&) P(A[R)

A
ryn
)

-

(
P(B")

. a O e

q+r+0.25+0 .03 0.SS

ey P(LAUBINC)=0.25+0.08=0.33 ()
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Question 6 continued
)
£y Bn[AvC) O
" . .
is nok v Aor CAND is 1a
(Total for Question 6 is 11 marks)
TOTAL FOR STATISTICS IS 50 MARKS
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