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  

1. The histogram and its frequency polygon below give information about the weights, in 
grams, of 50 plums.
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 (a) Show that an estimate for the mean weight of the 50 plums is 63.72 grams.
(2)

 (b) Calculate an estimate for the standard deviation of the 50 plums.
(2)

 Later it was discovered that the scales used to weigh the plums were broken.

 Each plum actually weighs 5 grams less than originally thought.

 (c) State the effect this will have on the estimate of the standard deviation in part (b). 
Give a reason for your answer.

(1)
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⑨ midpoint frequency

G i
67

mean = 5 = Eth
= sum of all the midpoints + frequencies

total frequency
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Question 1 continued
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_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 1 is 5 marks)

52 = 6(61) + 24(63) + 16(65) + 4(67)
50

jc = 63 .72

③ standard deviation = r = [f2 - 52
R

=
(6 x(14 +(24x632 + 116x654 + (4 x 5772 - 63 .722

So

= 1 . 587 ...

= 1 . 59 (to3st)

② This does not change the standard deviation because
the spread of the data is the same . (because all the
plums were recorded asSg more than their actual mass)
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  

2. Fred and Nadine are investigating whether there is a linear relationship between Daily 
Mean Pressure, p hPa, and Daily Mean Air Temperature, t °C, in Beijing using the 2015 
data from the large data set.

 Fred randomly selects one month from the data set and draws the scatter diagram in 
Figure 1 using the data from that month.

 The scale has been left off the horizontal axis.
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Figure 1

 (a) Describe the correlation shown in Figure 1.
(1)

 Nadine chooses to use all of the data for Beijing from 2015 and draws the scatter diagram 
in Figure 2.

 She uses the same scales as Fred.
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Figure 2
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Question 2 continued

 (b) Explain, in context, what Nadine can infer about the relationship between p and t 
using the information shown in Figure 2.

(1)

 (c) Using your knowledge of the large data set, state a value of p for which interpolation 
can be used with Figure 2 to predict a value of t.

(1)

 (d) Using your knowledge of the large data set, explain why it is not meaningful to look 
for a linear relationship between Daily Mean Wind Speed (Beaufort Conversion) 
and Daily Mean Air Temperature in Beijing in 2015.

(1)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 2 is 4 marks)

⑨ no correlation

⑤ There is a negative correlation ; as pressure
increases temperature decreases.

② p = 1810 hPa

any value between acupa-1048hPa is accepted

⑨ daily mean wind speed Jusing the Beaufort conversion)
is a qualitative variable.
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  

3. In an after-school club, students can choose to take part in Art, Music, both or neither.

 There are 45 students that attend the after-school club. Of these

• 25 students take part in Art

• 12 students take part in both Art and Music

• the number of students that take part in Music is x

 (a) Find the range of possible values of x
(2)

 One of the 45 students is selected at random.

 Event A is the event that the student selected takes part in Art.

 Event M is the event that the student selected takes part in Music.

 (b) Determine whether or not it is possible for the events A and M to be independent.
(4)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

⑨ Art Music

13 12x

Let y = Students doing neither

x + 12 + 13 + y = 45
x + y = 20

if x = 0 , y
= 20 :

total music students = 12 + 0 = 12

if x = 20 , y = 0 :
total music students = 12 + 20= 32

So there are between 12 and 32 music students

: 12 x 11 .32
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Question 3 continued 

_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 3 is 6 marks)

③ To be independent , P(A) XP(M) = PCA and M)

so P(M) = PLA and M)
P(A)

We know PIA) = IS
45

and PlA and M) = S
P(m) = PLAandM) = 12/45 =

P(A) 25/45 ↳
P(M) = Es

Number of students taking music = P(m) + 45
= 12

x
45 = 21 . 6

Es

11 . 6 Students would have to be taking music for the events
to be independent

: It is not possible for A and M to be independent , as the
number of students must be a whole number.
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  

4. Past information shows that 25% of adults in a large population have a  
particular allergy.

 Rylan believes that the proportion that has the allergy differs from 25%

 He takes a random sample of 50 adults from the population.

 Rylan carries out a test of the null hypothesis H0: p = 0.25 using a 5% level of 
significance.

 (a) Write down the alternative hypothesis for Rylan’s test.
(1)

 (b) Find the critical region for this test. 
You should state the probability associated with each tail, which should be as close 
to 2.5% as possible.

(4)

 (c) State the actual probability of incorrectly rejecting H0 for this test.
(1)

 Rylan finds that 10 of the adults in his sample have the allergy.

 (d) State the conclusion of Rylan’s hypothesis test.
(1)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

⑨ Hi : p + 0 . 25

(Because Ryan believes the proportion differs from 0 .25,
but he does not specify if he thinks it is more or less)

③ X -B(50 , 0 .25)

↑ &
proportion who have allergies

sample size of so adults, so so trials

P(Xy6) = 0 . 8194
P(X- 19) = 1 - P(X(18)

= 1 - 0 .9713
= 0 . 0287

reielt Ho reject Ho
IIIIII IIIIIIIIII↳ la

: the critical region is where X46 or X419
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Question 4 continued 

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 4 is 7 marks)

② 0 . 0194 + 0 .0287 = 0 . 048

& 6 .11019 , so this result is not inthe critical region

:. There is insufficient evidence to suggest that the
proportion of those with allergics differs from 25%.

So Ryan's belief is not supported , and Ho is not rejected.
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  

5. Julia selects 3 letters at random, one at a time without replacement, from the word

V A R I A N C E

 The discrete random variable X represents the number of times she selects a letter A.

 (a) Find the complete probability distribution of X.
(5)

 Yuki selects 10 letters at random, one at a time with replacement, from the word

D E V I A T I O N

 (b) Find the probability that he selects the letter E at least 4 times.
(3)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

--

aletters
-

1 'E'

⑨ X = 0 , 1, or 2 (as there are only 2 letter As available
So 1 = 3 is not possible)

P(X = 0) = 30 x -xzxy = 94
-

/each of these fractions are theprobability thenext
Letter picked is not an A)

P(X = 1) = 32 x zx7x = = 1

p(x = 2) = 3(2 + zx 7 + 5 =
x O I 2

P(X = x) & ↳ 3
28

③ Let J= number of times 'E' is selected

probability any letter picked is 'E' = 1
10

JuB118
, 119)

P(534) = 1 - P(5> 3)

↓
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Question 5 continued 

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

= 1 - 0 . 98157

P(5 >, 4) = 0 . 8184
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