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1. 

0.2 

(a) Find the value ofp. 

0.2 

0.1 

The Venn diagram, where p is a probability, shows the 3 events A, B and C with their 
associated probabilities. 

A andCare 

0.2 

O2 +O2tO|+:2t 

B 

(b) Write down a pair of mutually exclusive events from 4, B and C. 

mutealy excluaie. 

(1) 

(1) 

DO 
NOT 

WRITE 

N THIS 

AREA 

DO 
NOT 

WRITE 

INTHIS 

AREA, 

DO 
NOT 

WRITE 

INTHIS 

AREA 
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DO 

NO7 

WRITE 
iN 

THIS 

AREA 

DO 
NOT 

wXITE 
IN 

THIS 

AREA 

�O 

NOTWRITE 

INTHIS 

ÅREA 

Question l continued 

(Total for Question 1 is 2 marks) 
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2. The partially completed table and partially completed histogram give information about 
the ages of passengers on an airlinc. 

There were no passcngers agcd 90 or over. 

Age (r years) 05 

Frequency 

Frequency 
density 

4 

2 

0 10 

(a) Complete the histogram. 

5<x< 20 

20 

45 

30 

20 &x< 40 40 x< 65 65<x<80 80 Kx< 90 

Given that , - 27.3 and , = 58.9 

90 

40 

(b) Use lincar interpolation to estimate the median age. 

-50 

Age (years) 

130 

60 

An outlier is defincd as a value greater than Q, + 1.5 x interquartile range. 

6o 

70 

(c) determine, giving a reason, whether or not the oldest passenger could be considered 
as an outlicr. 

80 

(3) 

(4) 

(2) 

90 

DO 
NOT 

WRITE 

(N 
THIS 

AREA 

DO 
NOT 

WRITE 

IN 
THIS 

AREA 

DO 

NOT 

WRITE 

IN 
THIS 

AREA 
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DONOT 

WRITE 

INTHIS 

AREÉA 

DO 

NOT 

wRTE 
IN 

THIS 

AREA 

DO 
NOT 

WRITE 
IN 

THIS 

AREA 

Question 2 continued 

S 0s<Shas d = 5 

b)4o<a<65 has fds 5.2=3= I3o 

Totel 

65<x<So has fd 
passengers33. 

Median =6ot 

pusg 

=44.o38. 

25 

S 

33|×6-S-[40 
130 

not cn 

(45-

)Iakerquastle range 589- 243=3)-6. 
Outlier= S8-4 +|:5-31:6= o6.3 

So e oldest 
cutlias. 
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Question 2 continucd 
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(N 
THIS 

AREA 
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DONOT 

WRITE 
IN 
THÍS 

AREA 

DO 

NOT 

wRITE 
IN 

THIS 

AREA 

DO 

NOT 

WRITE 
IN 

THIS 

AREA 

Question 2 continued 

(Total for Ouestion 2 is 9 marks) 
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3. Helen is studying one of the qualitative variables from the large data set for Heathrow 
from 2015. 

8 

She started with the data from 3rd May and then took every 10th reading. 

There were only 3 different outcomes with the following frequencies 

Outcome 

Frequency 

(a) State the sampling technique Helen used. 

(b) Fromn your knowledge of the large data set 

() suggest which variable was being studied, 

(i1) state the name of outcome A. 

meen 

Outcomne 

Frequency 

16 

Outcome 

George is also studying the same variable from the large data set for Heathrow from 2015. 
He started with the data from 5th May and then took every 10th reading and obtained 
the following 

Frequency 

16 

B 

2 

155 

Helen and George decided they should examine all of the data for this variable for 
Heathrow from 2015 and obtained the following 

B 

1 

B 

C 

26 

(c) State what inference Helen and George could reliably make from their original 
samples about the outcomes of this variable at Heathrow, for the period covered by 
the large data set in 2015. 

Sonplng 
wind speed 

3 

(1) 

(2) 

(1) 
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THIS 
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DO 
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INTHIS 
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DONOT 

WRITE 
IN 

THIS 

AREA 

DO 

NOT 

WRITE 
IN 

THIS 

AREA 

DO 

NOT 

WRITE 
N 

THIS 

AREA 

Question 3 continued 

Variabe A ocurs Hhe most at arnd 8% 
he time. 

(Total for Question 3 is 4 marks) 
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* A nursery has a sack containing a large number of coloured beads of which 14% are 
coloured red. 

Aliya takes a random sample of 18 beads from the sack to make a bracelet. 

(a) Statea suitable binomial distribution to model the number of red beads in Aliya's 
bracclet. 

(b) Use this binomial distribution to find the probability that 

() Aliya has just I red bead in her bracelet, 

(i) there are at least 4 red beas in Aliya's bracelet. 

(c) Comment on the suitability of a binomial distribution to model this situation. 

After several children have used beads from the sack, the nursery teacher decides to test 
whether or not the proportion of red beads in the sack has changed. 
She takes a random sample of 75 beads and finds 4 red beads. 

(d) Stating your hypotheses clearly, use a 5% significance level to carry out a suitable 
test for the teacher. 

10 

(e) Find the p-value in this case. 

a) lo Rinu be of red beadsia Aliyss bracalet. 

ass wmes 

So Ha remoui 

(1) 

bi)P(R=)=0-19403... 0.144 (3dp). 
)(Rz4-RS3)=\-o 16184. 

18 at randon does not 

(3) 

Sababe 

(1) 

(4) 

(1) 

=0:238 (3 dp) 
p-o14 does aot change 

DO 
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(N 
THIS 

AREA 

DO 

NOT 
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DO 
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THIS 
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DO 

NOT 

WRITE 
IN 

THIS 

AREA 

DO 

NØT 

WRITE 
IN 

THIS 

AREA 

DO 

NOTWRITE IN 

THIS 

AREA 

Question 4 continued 

X-Alunber ot beal inbe Sampe 
XaB(15,o) 

PXs=0-o15c6 <o025 
Sinkeant enough to reject Ho 

Then ewdene hat Hhe porbertion o red beads has 

So 

)palwe 2xo-615s6=O03012 
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Ouestion 4 continued 

12 

DO 
NOT 

WRITE 

(N 
THIS 

AREA 

DO 
NOT 

WRITE 

IN 
THIS 

AREA 

DO 

NOT 

WRITE 

IN 
THIS 

AREA 
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DO 

NOT 

WRITE 

NTHIS 

AREA 

DO 

NOT 

WRITE 
IN 

THIS 

AREA 

DO 

NOT 

WRITE 
!N 

THIS 

AREA 

Question 4 continued 

('Total for Ouestion 4 is 10 marks) 
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5. Two bags, A and B, cach contain balls which are either red or yellow or green. 
Bag A contains 4 red, 3 yellow and n green balls. 
Bag B contains 5 red, 3 yellow and l green ball. 

A ball is selected at random from bag A and placed into bag B. 
A ball is then selected at random from bag B and placed into bag A. 

The probability that bag A now contains an cqual number of red, yellow and green balls 
is p. 

Given thatp > 0, find the possible values of n and p. 

For A to end wtanegual nunber of ead 
col our on eter lose a fed ball andqain 
aqree bal, in whch Case n=2 or it ca lose cose 
agreen ball and qaina yele bal, nwhicl Case 

a 

For n2. A red is seltected from A and 
Selected Ron B. 

<+32 4, 

PReda nd Green)E 

14 

RGeng)= 

12 

613+| 

Thee wold be 6ria balls in B ate taken from A 

for n5 A areenbaleen hom A anda yellau hromB 

y 

(5) 

agen 

3 

5+3+2 

Poss. b. Iiks: n2 aad p-A5 ofn=Sandp=6. 

DO 
NOT 

WRITE 

N 

DO 

NOT 

WRITE 

INTHIS 

AREA. 

DO 
NOTWRITE 

IN 
THIS 

AREA 

THIS AREA 
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DO 

NOT 

WRITE 
IN 

THS 

AREA 

DO 

NOT 

WRITE 
IN 

THIS 

AREA 

DO 
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Question 5 continued 

16 

(Total for Ouestion 5 is 5 marks) 

TOTAL EOR sTATIsTICS IS 30 MARKS 
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