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1. George throws a ball at a target 15 times. 
Each time George throws the ball, the probability of the ball hitting the target is 0.48

 The random variable X represents the number of times George hits the target in 
15 throws.

 (a) Find

  (i) P (X = 3)

  (ii) P (X . 5)
(3)

 George now throws the ball at the target 250 times.

 (b) Use a normal approximation to calculate the probability that he will hit the target 
more than 110 times. 

(3)

_____________________________________________________________________________________
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_____________________________________________________________________________________
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X Ben P
x BC is O

Probability p

Humber of trialsa
i P x 3
use binompd on calculator with
0 0197 A Value 3

ii P x 5
Way l use class wi 3 calculator
This needs to be turned into a s
P x 5 Means X 5 G 7,8 9 15

All probabilities add to 1

so Pex 5 is the same as sayin
I P X S4

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

all options get what we want

use binomed on calculator to
get Pax s 4 x value is 4



*P72130A0320* Turn over     

3

 

 

����������

Question 1 continued
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_____________________________________________________________________________________
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(Total for Question 1 is 6 marks)

I 0.079869
O 920

way 2 using Casio FX Caso calc

PEX 351
We can use the calculator
straight away
use binomed
Lower 5
upper 15

0.920
b n is large and p is close to 0.5

so can use a normal approximation
M Np 25010.487 120

o npg s hp l p 25010.48 0.52
62.4

Y N 120 62 4

PLY 110
Need to use a continuity correction
since going from a discretedistributionbinomial where can onlyhave whole numbers to normal where
can have any number
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Question 1 continued
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(Total for Question 1 is 6 marks)

Think back to when you first
learnt bounds in GCSE's
Lower bound of 110
Upper bound of 110 is 918.5
our options are to be greater since
than either of these 2 bounds questio

1087.5 1180 199.5

Which one do we choose PIX 109.5
or

We want Pl Y 110 PIX 110.51

no inequality sign here
so must choose the One
that doesn't touch 110
hence PLY 110 5

PLY 110 5

Use normed on calculator
Lower 110.5
upper 10000

0 886
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2. A manufacturer uses a machine to make metal rods.

 The length of a metal rod, L cm, is normally distributed with 

• a mean of 8 cm

• a standard deviation of x cm

 Given that the proportion of metal rods less than 7.902 cm in length is 2.5%

 (a) show that x = 0.05 to 2 decimal places.
(2)

 (b) Calculate the proportion of metal rods that are between 7.94 cm and 8.09 cm 
in length.

(1)

 The cost of producing a single metal rod is 20p

 A metal rod 

• where L < 7.94 is sold for scrap for 5p

• where 7.94 - L - 8.09 is sold for 50p

• where L > 8.09 is shortened for an extra cost of 10p and then sold for 50p

 (c) Calculate the expected profit per 500 of the metal rods. 
Give your answer to the nearest pound.

(5)

 The same manufacturer makes metal hinges in large batches.

 The hinges each have a probability of 0.015 of having a fault.

 A random sample of 200 hinges is taken from each batch and the batch is accepted if 
fewer than 6 hinges are faulty.

 The manufacturer's aim is for 95% of batches to be accepted. 

 (d) Explain whether the manufacturer is likely to achieve its aim.
(4)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

L NIM O
L N 8 KL

a PCL 7 902 0 025

We must use use invnorm on calcstandardised ardea o 025 leftvalues
since u O

5 1o is unknown This gives 2 l 960
note this doesn'tgive us L sinceUsing standardised Vali
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Question 2 continued

_____________________________________________________________________________________

_____________________________________________________________________________________
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We know Z Ly
Ly I 960

Fill in everything we know

7 9,22 8 1 960

0 098 1 960
x

1 960 x O 098

O 05 as required
b PC 7 942 L L 8 09
use normed on calculator
Lower 7 94
upper 8 09

y 8.05
0 849

L C 7 94 Prof it 20pA 5ps 15p0 15
a 7.945 LS 8.09 Profits 2opt Sop BopL 0.30

L 8.09 profits 20 p top t 500 2op
0 20
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Question 2 continued

_____________________________________________________________________________________
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_____________________________________________________________________________________

PC L 7.99
use normed on calculator
Lower 1000
upper 7.94
y 8.05
0.115 this is for 0.15 profit

DC 7 945 L S 8 09 0 849 from b
this is for 0.30
profit

PC L 8 09

use normed on calculator
Lower 8 09
upper 1000

y 8.05
0.0359 this is for 0.30 profit

Expected profit sum of all the
profits x their probabilitie

profit 0.15 0 30 0.20

probability 0 115 0 849 0.0359
0.1510 115 t 0 30 0.849 0.2010 0359
0.24463
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Question 2 continued
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_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________

(Total for Question 2 is 12 marks)

We have soo rods
500 0.24463

122 315

122

d X B 200 0 015
PIX 6

Turn into s in order to use
the calculator
PIX 55

use binomed on calculator with
X Value 5

0 9176
92
92010295 So the manufacturer
is not likely to achieve the aim
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3. Dian uses the large data set to investigate the Daily Total Rainfall, r mm, for Camborne.

 (a) Write down how a value of 0 < r - 0.05 is recorded in the large data set.
(1)

 Dian uses the data for the 31 days of August 2015 for Camborne and calculates the 
following statistics 

n = 31   � r = 174.9   � r2 = 3523.283

 (b) Use these statistics to calculate 

  (i) the mean of the Daily Total Rainfall in Camborne for August 2015,

  (ii) the standard deviation of the Daily Total Rainfall in Camborne for August 2015.
(3)

 Dian believes that the mean Daily Total Rainfall in August is less in the South of the 
UK than in the North of the UK. 
The mean Daily Total Rainfall in Leuchars for August 2015 is 1.72 mm to 2 decimal 
places.

 (c) State, giving a reason, whether this provides evidence to support Dian's belief.
(2)

 Dian uses the large data set to estimate the proportion of days with no rain in Camborne 
for 1987 to be 0.27 to 2 decimal places.

 (d) Explain why the distribution B(14, 0.27) might not be a reasonable model for the 
number of days without rain for a 14-day summer event.

(1)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

a recorded as tr trace

I
mean Ep 51341 5 6419 5 64mm

ii s D variance
5 D s Ey Mean 3523 283 5.64192

31

9 0456

9.05 Mm
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Question 3 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 3 is 7 marks)

c No this does not provide enoughevidence to support the claim
Leuchars is north of Camborne
however the mean daily total
rainfall is less

d The probability Of 0.27 Calculated
for the why year might not be
a reliable indication of the
probability of rain in the summer
where there might be less rain
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4. A dentist knows from past records that 10% of customers arrive late for 
their appointment.

 A new manager believes that there has been a change in the proportion of customers 
who arrive late for their appointment.

 A random sample of 50 of the dentist's customers is taken.

 (a) Write down

• a null hypothesis corresponding to no change in the proportion of customers 
who arrive late

• an alternative hypothesis corresponding to the manager's belief
(1)

 (b)  Using a 5% level of significance, find the critical region for a two-tailed test of the 
null hypothesis in (a) 
You should state the probability of rejection in each tail, which should be less 
than 0.025

(3)

 (c) Find the actual level of significance of the test based on your critical region from 
part (b) 

(1)

 The manager observes that 15 of the 50 customers arrived late for their appointment.

 (d) With reference to part (b), comment on the manager’s belief. 
(1)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

two tailed t since
doesn't mention if
more than less than so
can't be one tailed

9 X B 150 O 1

Ho p 0.1
Hi p 0 I
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Question 4 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 4 is 6 marks)

b we resect when in either of the
shaded region
aka

0.025 0.025 critical
region

O g b 50

Fixstialdsojas to find b

I P x Sb 1 SO 025use tables or can 1 59,5
a O Use tables or calc

b 1 9
6 10

so critical regions are

x so i e x so

X 310 i e 105 550
We need to find their probabilitiestoo
P x o PLY 101
use binompd I PIX 59
so 0052 use binomed

I
O 0245
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Question 4 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 4 is 6 marks)

c actual significance level
0.0052 0 0245
0 0297
2 97
This is close to 2.5 like
we expect

d
0.025

0 101550

15 is in the critical region
ri there is sufficient evidence
to resect the null hypothesis
and we can conclude thatthe manager's claim that
there has been a change inthe proportion of customers
who arrive late is Justified

Note The conclusion alwaystalks about whether accept
or retest Ho and then we
specify what that means in

context after
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5. A company has 1825 employees. 
The employees are classified as professional, skilled or elementary.

 The following table shows

• the number of employees in each classification 

• the two areas, A or B, where the employees live

A B

Professional 740 380

Skilled 275  90

Elementary 260  80

 An employee is chosen at random.

 Find the probability that this employee

 (a) is skilled,
(1)

 (b) lives in area B and is not a professional.
(1)

 Some classifications of employees are more likely to work from home. 

• 65% of professional employees in both area A and area B work from home

• 40% of skilled employees in both area A and area B work from home

• 5% of elementary employees in both area A and area B work from home

• Event F is that the employee is a professional

• Event H is that the employee works from home

• Event R is that the employee is from area A

 (c) Using this information, complete the Venn diagram on the opposite page.
(4)

 (d) Find  P (R' ∩ F)
(1)

 (e) Find  P ([H ∪ R]' )
(1)

 (f) Find  P (F | H )
(2)

_____________________________________________________________________________________

_____________________________________________________________________________________

Total

365
340

Total 1275 s so

65111201 72
4013657 146
0513407 17

So homes 728 14641
891

a 1355 s

b 982 5 5,595 33645
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Question 5 continued

H R

F

123

133

247

412

Turn over for a spare diagram if you need to redraw your Venn diagram.

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Home A

x

Y
z

professional

Build equations
740 in A and professional
yt Z 740

728 146 t 17 891 work from home

Oct 123 247 4 891

Icty 521

728 Of professional work from home
247 ty 728

y 481
sub y into a t 481 521 Jes 40

sub y into 481 2 790 2 259
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Question 5 continued

Only use this diagram if you need to redraw your Venn diagram.

H R

F

123

133

247

412

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 5 is 10 marks)

40

481
259

130

d 247 13
3

4 The rest
1825 1825 40 123

412 481 247
e 133 130 263 259 133

1825 1825 130

f 247 81 3291825
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6. Anna is investigating the relationship between exercise and resting heart rate. 
She takes a random sample of 19 people in her year at school and records for 
each person 

• their resting heart rate, h beats per minute

• the number of minutes, m, spent exercising each week

 Her results are shown on the scatter diagram.

               0 400200

80

70

60

h

m

 (a) Interpret the nature of the relationship between h and m
(1)

 Anna codes the data using the formulae 

x = log10 m
y = log10 h

 The product moment correlation coefficient between x and y is – 0.897

 (b) Test whether or not there is significant evidence of a negative correlation 
between x and y 
You should

• state your hypotheses clearly

• use a 5% level of significance

• state the critical value used
(3)

 The equation of the line of best fit of y on x is

y = – 0.05x + 1.92

 (c) Use the equation of the line of best fit of y on x to find a model for h on m in 
the form 

h = amk

  where a and k are constants to be found.
(5)
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Question 6 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

a there is a negative correlation
between h and m As one
increases the other decreases
Note it is not necessary to specify whetheweak or strong

b let p be the correlation for the
population
Ho p so

since
H p o f test
critical value from tables 0.3887
Test statistic observed value going0 897

we resect it in
045 the shaded region
O 3887

O 897 0.3887 therefore there
is sufficient evidence at the
si level to resect Ho and we
can conclude that there is a
negative correlation between Kandy

C h s am k

log both sides to turn this into
a linear model

109h 1399Mt rule logab log at 1095
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Question 6 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

loqhslogatloqmkloghsloqatifgrule109ab.sc

ogab1oghKlogmtloga
compare this to y 0.05 1.92
we can see that y 7109h

x 7109m
K 0.05 and 1099 1.92

109109 1 92

101 92 9

a 83.18

9 83.2 K 0.05
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Question 6 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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Question 6 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 6 is 9 marks)

TOTAL FOR STATISTICS IS 50 MARKS


