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B

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

 (a) Find the value of p.
(1)

 (b) Write down a pair of mutually exclusive events from A, B and C.
(1)
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a all probabilities add to 1

0.2 0.2 0 It 0.2 t p
0 p I

p 0.3

b Mutually exclusive means that A B
and C have nothing in common i e
no overlapPLAN B N C so

A and E are mutually exclusive
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2. The partially completed table and partially completed histogram give information about 
the ages of passengers on an airline.

 There were no passengers aged 90 or over.

Age (x years) 0 - x � 5 5 - x � 20 20 - x � 40 40 - x � 65 65 - x � 80 80 - x � 90

Frequency 5 45 90 1

10 20 30 40 50 60 70 80 90 x

y

0
0

Frequency 
density

Age (years)

 (a) Complete the histogram.
(3)

 (b) Use linear interpolation to estimate the median age.
(4)

 An outlier is defined as a value greater than Q3 + 1.5 × interquartile range.

 Given that Q1 = 27.3 and Q3 = 58.9

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

(2)

Width 550 2155 49230 652540 89155 90,580

130 60
FD I 3 1 95 3 98 4.5 40 0.1

I
s

2
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Question 2 continued

_____________________________________________________________________________________
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a use the pink or green bars to
get the scale since we are

given the frequency and they'redrawn for us

Hit 93 3

so each on y axis represents

titty so

so each on y axis represents 0.1
Let's find the missing frequenciesin the table The frequency is
the area of the rectangles
40 65 Area 2515 21 130
65 80 Areas 15141 60



 
 

 
 
 

 
 

Way 1: Shorter Method  
!"#$%& = !

" =
##$
" = 165.5th value 

See where 165.5 would insert in the cf column and drop down to next row 
 
 
 
 
 
 
 

 
Apply the formula: LCB + !"#	%&'(	)'

*+",-	.".&/ × class	width 

40 + 165.5 − 140130 × (65 − 40) = 44.9039 
= 44.9 

 
Way 2: Longer Method  

 
!"#$%& = !

" =
##$
" = 165.5th value 

See where 140.5 would insert in the cf column 
Find where the corresponding , value would be in the UCB column and call it , 

 
 
 
 

	 
 
 
 

			 
zoom in on the rows above and below of where we insert 

 
40 

 
140 

 
< 
 

165.5 
 

65 270 
 

We subtract the distances indicated above 
 

< − 40
65 − 40 =

165.5 − 140
270 − 140  

 
< − 40
25 = 25.5

130  
 

< − 40 = 25 ?25.5130@ 
 

< − 40 = 4.9038 
 

< = 44.9038 
< = 44.9 

Age  
 

Frequency 

0 ≤ C < E 5 
5 ≤ C < FG 45 

20 ≤ C < HG 90 
HG ≤ C < IE 130 
65 ≤ C < JG 60 
80 ≤ C < KG 1 

Age  
 

Frequency UCB LM 

0 ≤ C < E 5 5 5 
5 ≤ C < FG 45 20 50 

20 ≤ C < HG 90 40 140 
HG ≤ C < IE 130 65 270 
65 ≤ C < JG 60 80 330 
80 ≤ C < KG 1 90 331 

Upper	Class	Boundary VW 
5 5 

20 50 
40 140 
65 270 
80 330 
90 331 165.5 ! 

165.5 

b Let's use the table

Median 44.9
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Question 2 continued

_____________________________________________________________________________________
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_____________________________________________________________________________________
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c outlier Vat 1.5 IDR
58.9 1 5158.9 27 3

58.9 47.4

106 3

so any value greater than 106.3
is an outlier

90 is the largest possible value
and 904106 3 50 Oldest
passenger is not an outlier
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3. Helen is studying one of the qualitative variables from the large data set for Heathrow 
from 2015.

 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 A B C

Frequency 16 2 1

 (a) State the sampling technique Helen used.
(1)

 (b) From your knowledge of the large data set

  (i) suggest which variable was being studied,

  (ii) state the name of outcome A.
(2)

 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

Outcome A B C

Frequency 16 1 1

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

Outcome A B C

Frequency 155 26 3

 (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.

(1)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Let's look at the difference
between simple random samplestratified and systematic sampling
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Question 3 continued
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_____________________________________________________________________________________

(Total for Question 3 is 4 marks)

so in this case we have systematic
sampling

bi Daily mean wind speed
ii Light

C Variable A occurs most around8090 9040 Of the time
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4. 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) State a suitable binomial distribution to model the number of red beads in Aliya’s 
bracelet.

(1)

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

  (i) Aliya has just 1 red bead in her bracelet,

  (ii) there are at least 4 red beads in Aliya’s bracelet.
(3)

 (c) Comment on the suitability of a binomial distribution to model this situation.
(1)

 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.

(4)

 (e) Find the p-value in this case.
(1)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Fan so
can't be one tailed

a
let x be the number of red beads
in Aliya's bracelet
X B 18 O 14

f U probability
number of trials
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Question 4 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

b
i PC x 1
use binompd on calculator with
0.194 X Value

ii Pex 4
Way l use class wi 3 calculator
This needs to be turned into a s
PEX 34 means X 4,5 G 78,9 18

All probabilities add to 1

so Pex 4 is the same as saying
I P x 3

ThesubTract what we don't
want from 1 in order to

all options get what we want

use binomed on calculator to
get Pax 3 x value is 3

0 76184
O 238

way 2 using Casio FX Caso calc

PEX 341
We can use the calculator
straight away

use binomed we get 0.238
Lower 4
upper 18
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Question 4 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

c The binomial distribution requiresthe probability to be 0.19 to
be constant not change This
means that a large number of
beads in the sack is needed to
ensure that removing 18 beads
does not appreciably affect this
probability If this is the case
then the model could be suitable

d
let x be the number of red
beads in the sample
X B 75 0 14

Ho p 0.14

Hi p 0.14

Way 1 critical Value method
we resect when in either of the
shaded regions lie in the critical
region
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Question 4 continued

_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________
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_____________________________________________________________________________________

(Total for Question 4 is 10 marks)

0.025 0.025

O g b 75
To find a to find b
PLY Sa 50.025 Pex b 50.025
Use tables or call I P x sb 1 50,025
It calc use Pex sb 1 30.975
binomed with use tables or callList or invbinom If calc use

binomed with
list or invbinom

calculator gives9 4
calculator gives
b 1 17 b is

so critical regions are
x et i.e 05 54
X 18 i e 183 575
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Question 4 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 4 is 10 marks)

Now we need to check whether 4
is in the critical region4

A
0.0251 0.025

a

0 4 18 75
4

4 is in the critical region righton the boundary
so we resect Ho
ri there is sufficient evidence
to resect the null hypothesis
and we can conclude that
the proportion of red beads
has changed

Note The conclusion alwaystalks about Whether accept
or retest Ho and then we
specify what that means incontext after

way 2 P Value method
Find PIX 54
There are 2 Ways to do this
depending on which calculator
you have
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Question 4 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 4 is 10 marks)

Way l use class wiz calculator
use binomed
X Value 4

0.01506

way 2 using Casio FX Caso calc

PC Xs 41
We can use the calculator
straight away
use binomed
Lower O
upper L
0 01506

0 01506 0.0 25 so reject Ho

T
half of significance levelsince 2 tailed

OR 210.015061 0 0301240.05
so reject
Ho

same conclusion as in way 1
C 0 03 found above
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5. Two bags, A and B, each 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 1 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 equal number of red, yellow and green balls 
is p.

 Given that p � 0, find the possible values of n and p.
(5)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

A B

4 R 5 R
3 Y 3 Y
NG I G

7th balls 9 balls

We need to end up with the
same number of each colourin bag A t the pink bag
The only way to do this is to
get 3 Of each colour in bag Aor 4 of each colour in bog A
The only options for n to achieve
this is for n to be 2 or 5



so n 2 P 3 or n 5 psst






