
1 A car manufacturer produces 30 cars. Each car is fitted with 5 seat belts. 

The car manufacturer wishes to test the seat belts to ensure that they function correctly. 

(a) Identify the population.

(b) Explain what is meant by the term census.

(c) Explain what is meant by the term sample.

(d) Should the car manufacturer complete a census or a sample? 

      Give a reason for your answer.

(Total for Question 1 is 4 marks)
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2 A chess club has 220 members, of which 125 are male and 95 are female. 

The club chair wishes to sample the members of the club to see what their chess ratings are. 

(a) Identify the population.

(b) Suggest a suitable sampling frame.

(c) Identify the sampling units.

The club chair decides to take a sample of 20 members of the chess club. 

They wish to ensure that the proportion of males and females in the same is the same as that in 

the entire club.

(d) State the type of sampling method that the club chair should use.

(e) Work out how many male and female members should be included in the sample.

(Total for Question 2 is 5 marks)

(1)

(1)

(1)

(1)

(1)
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3 A sports company produces trainers for athletes who compete in long distance running races. 

The sports company produces 1000 units of a new type of trainer and wishes to know how many 

miles athletes can run in the trainer before it needs replacing. The company takes sample a of the 

1000 units and gives them to athletes to test. 

(Total for Question 3 is 5 marks)

(1)

(3)

(1)

(a) Explain why the sports company uses a sample and not a census. 

(b) Describe how the sports company could produce a sample of size 20 using simple   

      random sampling.

Instead the sports company uses this following method to sample 20 of the units of trainers. 

 - Number of each of units from 1 to 1000.

 - Use a random number generator to select a random number between 1 and 50.

 - Include the unit corresponding to this number in the sample.

 - Include every 50th unit after the unit sampled in the previous step.

(c) Name the type of sampling method used by the sports company. 
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4 A headteacher wishes to sample students in the sixth form to find out how they travel to school.

The headteacher decides to sample 30 students, stratified by year group. 

There are 148 students in Year 12 and 112 students in Year 13 at the school’s sixth form.

(a) Work out how many students there should be in the sample from each of the year groups.

(b) State one advantage of using this sampling method.

A teacher at the school suggests it would be much easier to simply sample the first 30 students 

that arrive to school in the morning.

(c) State the sampling technique suggested by the teacher. 

(d) Explain why this sampling technique would not be suitable for this investigation. 

COFFEE - opportunity

Definitions, population, census, sample, 

sampling frame, sampling units

Why not census?

Identify sampling frame, population, sampling 

units

Adv + disadv

Identify type of sampling

Perform a sample

Describe how sample can be taken

Why isn’t systematic sampling possible (no sampling frame)

(2)

(1)

(1)

(1)

(Total for Question 4 is 5 marks)
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5 Amy wishes to know whether people who listen to Taylor Swift music enjoyed her most recent album.

(a) Identify the population.

(b) Give a reason why it may not be possible for Amy to use simple random sampling.

Amy wants to sample 60 people and wishes to ensure that she has a range of ages in the sample.

She samples people as they arrive for a Taylor Swift concert and ensures that she samples: 

 20 people in the age range 0 – 15 years

 20 people in the age range 16 – 30 years

 20 people in the age range 31 years and above

If the person sampled does not listen to Taylor Swift music she does not include them.

If the person sampled has not listened to Taylor Swift’s most recent album she does not include them.

If the person being sampled is in an age range where Amy already has 20 people she does not include 

them.

(c) State the sampling technique used by Amy.

(d) State one disadvantage of using this sampling method. 

(1)

(1)

(1)

(1)

(Total for Question 5 is 4 marks)
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6 A local council wishes to sample residents within the council area to ask their views on the 

condition of the road surfaces in the region. 

The council wishes to take a sample of size 250 from the 95,000 residents within the council area. 

(a) Describe how the council could obtain the sample using simple random sampling.

(b) Describe how the council could obtain the sample using systematic sampling.

The council estimates that the ratio of drivers to non-drivers in the council area 5 : 1

A member of the council suggests that the sample should include the same proportion of drivers 

and non-drivers as the whole council does. 

(c) State the sampling method that they should use.

(d) Work out how many drivers and non-drivers should be in the sample using the council’s 

      estimate.

(3)

(3)

(1)

(1)

(Total for Question 6 is 8 marks)
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7 A headteacher wants to investigate how much revision students do to prepare for mock exams.

There are 750 students who attend the school that are split into 25 tutor groups.

The headteacher considers three sampling methods:

Method A:

- Whilst on duty at lunchtime, sample the first 150 students that they meet.

Method B:

- Number all students in the school from 1 to 750.

- Randomly generate 150 different numbers between 1 and 750.

- Sample all 150 students that correspond to the numbers generated.

Method C:

- Number each of the tutor groups in the school from 1 to 25. 

- Randomly generate 5 different numbers between 1 to 25 and sample all students within the tutor   

  groups that correspond to these numbers.

(a) State the sampling technique used in Method A.

(b) State two reasons why Method A might be biased.

(c) State the sampling technique used in Method B.

(d) State one advantage of Method A over Method B.

(e) State the sampling technique used in Method C. (AQA only)

(Total for Question 7 is 6 marks)

(1)

(2)

(1)

(1)

(1)
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8 A farm that grows potatoes only wants to harvest them once the potatoes have a mass of 120 g.

The farm has approximately 18000 potatoes that were planted at the same time. 

The farmer selects 5 potatoes growing nearest to the farmhouse. 

They remove them from the plant and check their masses.

The results are shown below:

 126g  118g  120g  125g  121g

(a) Explain why the farmer should not use a census.

(b) State the sampling technique used by the farmer.

The farmer claims that this sample means they should harvest all of the potatoes.

(c) Comment on this claim.

(d) Suggest two improvements the farmer could make to their sampling method.

(1)

(1)

(1)

(2)

(Total for Question 8 is 5 marks)
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1 A school gives all 120 Year 7 students and all 130 Year 8 students the same maths test. 

The maths department wishes to compare the test scores of students in Year 7 (x%) with the 

test scores of students in Year 8 (y%). 

      x = 8160  y = 8190

(a) By calculating the mean test score for each year group, compare the test scores of 

students in Year 7 with those in Year 8.

It is found that some of the Year 7 students cheated in the test and each had scored 100%

(b) (i) Suggest another measure of central tendency that the maths department could use to 

      compare the test scores in this case. 

     (ii) Explain why the measure you have suggested would be more suitable than the mean.

The school also tests Year 9 students. 

The following table summarises the test scores, T%, for all of the Year 9 students. 

(c) Work out an estimate for the mean test score for Year 9 students. 

(Total for Question 1 is 6 marks)
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(2)

(1)

(1)

(2)

Discrete continuous??

Mode, median, mean 

Affected by outliers etc.

From list

From freq table

From grouped frequency table

From summary statistics?

All instances we use calculator (latter we type in the midpoints)

Mode don’t use/need calculator.

A teacher recorded the test scores of 

Σ Σ

Test Score, T% 0 ≤ T < 20 20 ≤ T < 40 40 ≤ T < 60 60 ≤ T < 80 80 ≤ T < 100

Number of students, f 1 17 52 66 44
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2 The following table summarises heights, y cm to the nearest centimetre, of the female athletes 

at an athletics club. 

(a) State the modal class for the heights of the female athletes.

(b) Work out the class interval containing the median female height.

(c) Work out an estimate for the mean height of the female athletes.

For the heights, x cm to the nearest centimetre, of the male athletes at the club

 x = 6615 n = 35

(d) Use this data, and your answer to part (c) to estimate the mean height of all of the 

     male and female athletes at the athletics club.

 

(Total for Question 2 is 6 marks)

(1)

(1)

(2)

(2)

Height (y cm) 160 ≤ y < 170 170 ≤ y < 180 180 ≤ y < 190 190 ≤ y < 200

Number of athletes (f) 3 7 7 8

Σ
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3 The following tables summarises the annual salaries, £S to the nearest pound, of staff at a multi-

academy trust. 

(Total for Question 3 is 5 marks)

(1)

(1)

(1)

(2)

(a) Work out the class interval containing the median annual salary.

(b) Work out an estimate, to the nearest pound, for the mean annual salary of the staff.

(c) Explain why your answer to part (b) is an estimate.

It is found that the CEO of the multi-academy trust has an annual salary of £195,000 (yes really) 

(d) Explain what effect, if any, will this information have on 

     

     (i) your answer to part (a)

     (ii) your answer to part (b)

Annual Salary (£S) Frequency (f)

30,000 ≤ S < 50,000 84

50,000 ≤ S < 70,000 18

70,000 ≤ S < 90,000 9

90,000 ≤ S < 110,000 3

110,000 ≤ S < 200,000 1
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4 On Monday 12 students were late to school. 

The number of minutes late L, to the nearest minute, of the first 8 students are shown below.

(a) State the modal number of minutes late for the first 8 students. 

(b) Work out the median number of minutes late for the first 8 students.

(c) Work out the mean number of minutes late for the first 8 students.

Any student who is 10 or more minutes late receives a detention.

On Monday 4 students received a detention for being late. 

The mean number of minutes late for all 12 students on Monday was 10.5 minutes. 

(d) Work out the mean of minutes late for the 4 students who received a detention on Monday.

(1)

(1)

(1)

(2)

(Total for Question 4 is 5 marks)

Student A B C D E F G H

Lateness (L minutes) 1 2 3 3 4 6 8 9
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5 The table below summarises the number of fillings of 20 patients randomly sampled at a dentist.

(a) State the modal number of fillings.

(b) Work out the median number of fillings.

(c) Work out the mean number of fillings.

Another patient is added to the sample. They have 2 fillings. 

(d) Explain what affect, if any, this will have on

     (i) your answer to part (a)

     (ii) your answer to part (b)

     (iii) your answer to part (c)

(1)

(1)

(2)

(3)

(Total for Question 5 is 7 marks)

Number of Fillings 0 1 2 3 4 5 6

Frequency (f) 7 4 3 3 0 2 1
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6 Mark’s internet provider claims that the average internet speed that he will receive will be 

at least 100 Mbps.

Mark tests his internet speed S, to the nearest Mbps, at 12 different times during the day. 

The table below summarises the results.

(a) Work out an estimate of the mean internet speed. 

       Give your answer to 4 significant figures.

(b) Explain why your answer to part (a) is only an estimate.

(c) Does your answer to part (a) support the claim made by the internet provider?

Mark works out the exact value for the mean using his recorded values. 

(d) Is it possible that Mark’s mean internet speed is below 100 Mbps? 

     Give a reason for your answer.

(2)

(1)

(1)

(2)

(Total for Question 6 is 6 marks)

Internet Speed (S Mbps) 90-99 100-109 110-119 120-129

Frequency (f) 4 6 1 1
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7 The speeds, S mph to the nearest mph, of some vehicles on a motorway are recorded.

Work out the mean speed of all vehicles across all lanes of the motorway. 

Give your answer to 3 significant figures. (2)

Lane of Motorway Lane 1 Lane 2 Lane 3

Number of Vehicles 124 148 165

Mean Speed (mph) 55.2 67.8 71.3

(Total for Question 7 is 2 marks)

8 The following tables summarises the ages, A years, of people taking a driving test at a test centre.

(a) Work out the class interval containing the median age.

(b) Work out an estimate for the mean age of the people taking a driving test at the test centre.

The minimum age for taking a driving test is 17 years old. 

(c) Comment on whether the true mean age of the drivers at the test centre likely to be different

      to your answer to part (b). Give a reason for your answer.

Age (A years) 10-19 20-29 30-39 40-49 50-59 60-69

Frequency (f) 21 4 1 2 1 1

(1)

(2)

(1)

(Total for Question 8 is 4 marks)
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1 Four teams took part in a quiz that had seven different rounds. 

The table below summarises the results for each of the rounds.

(a) Work out the median score during round 3.

(b) By considering the range, determine which team had the most consistent scores. 

(c) By considering the interquartile range, determine which team has the most consistent scores.

(Total for Question 1 is 5 marks)
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(1)

(2)

(2)

Team 1 Team 2 Team 3 Team 4

Round 1 Score 8 6 6 8

Round 2 Score 7 6 1 9

Round 3 Score 5 2 8 9

Round 4 Score 6 8 10 9

Round 5 Score 6 8 5 8

Round 6 Score 6 5 5 8

Round 7 Score 5 6 3 5
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2 There are 70 teachers who work at school A and 50 teachers who work at school B.

A sample of 11 teachers from school A are selected and their ages are shown below.

The interquartile range of the sample is 14.

(a) Explain why the median age of the sample must be 39.

(b) Work out two possible values for x.

A sample of 7 teachers from school B are selected and their ages are shown below.

(c) Compare the ages of teachers who work at school A with the ages of teachers working at school B.

(Total for Question 2 is 5 marks)

(1)

(2)

(2)

26 43 50 31 48 x 39 39 30 26 42

24 29 33 35 36 40 42
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3 A traffic officer recorded the speeds of 2400 vehicles on a motorway.

They recorded the speeds of cars as they passed under a bridge until they had 800 cars from each 

of the three lanes. 

The table below shows information about the speeds of the vehicles in mph.

(a) Name the type of sampling method used by the traffic officer.

(b) Work out the lane for which the speeds of the vehicles were most consistent. 

      Give a reason for your answer.

(c) Write down percentage of the vehicles in lane 1 were travelling below 58 mph.

(d) Work out how many of the vehicles were travelling more than 64 mph. 

(Total for Question 3 is 6 marks)

(1)

(2)

(1)

(2)

Lane 1 Lane 2 Lane 3

Lowest Speed 55 57 63

Q1 58 59 64

Q2 59 62 65

Q3 60 64 70

Greatest Speed 61 69 71
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4 The table below shows the GCSE grades of Year 12 students taking A-Level maths at a college.

(a) Work out the range of the GCSE grades. 

(b) Work out the median GCSE grade. 

(c) Work out the lowest quartile of the GCSE grades.

(d) Work out the upper quartile of the GCSE grades.

(1)

(1)

(1)

(1)

(Total for Question 4 is 4 marks)

GCSE Grade Frequency (f)

6 8

7 17

8 14

9 12
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5 A company makes chocolate bars using two different machines. 

The table below summarises information about the masses of 300 chocolate bars made on machine A.

(a) Use linear interpolation to calculate an estimate for the median mass of the 300 

       chocolate bars made by machine A. Give your answer to 2 decimal places.

(b) Use linear interpolation to calculate an estimate for the interquartile range of the 300 

       chocolate bars made by machine A. Give your answer to 2 decimal places.

The company also records the masses of 300 chocolate bars made on machine B.

For machine B:         Q1 = 117.9 g  Q2 = 120.1 g       Q3 = 121.4 g

The company requires that the chocolate bars produced are close to 120 g.

If the mass is too low, customers may complain. If the mass is too high, chocolate is being wasted. 

(c) Using your answers to parts (a) and (b) suggest a reason why the company may prefer to use

     (i) machine A

     (ii) machine B

(2)

(3)

(3)

Questions beyond this point

not suitable for AQA

That includes the question

on this page

Mass of Chocolate Bar 

(m grams)
116 ≤ m < 118 118 ≤ m < 120 120 ≤ m < 122 122 ≤ m < 124

Frequency (Machine A) 44 176 75 5

(Total for Question 5 is 7 marks)
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6 The race times for runners of the Brighton Half Marathon are shown below.

The winner completed the race in 1 hour, 7 minutes and 17 seconds. 

(a) Use linear interpolation to calculate an estimate for the median race time giving your 

answer in hours, minutes and seconds.  

The actual median time for the race was 1 hour, 59 minutes and 57 seconds. 

(b) Give a reason why your answer to part (a) is different to the true median time.

(c) Use linear interpolation to calculate an estimate for the 10th to 90th interpercentile range of    

     the race times. Give your answer in hours, minutes and seconds.

Race Time (t minutes) Frequency (f)

60 ≤ t < 90 437

90 ≤ t < 120 3657

120 ≤ t < 150 3053

150 ≤ t < 180 846

180 ≤ t < 210 152

210 ≤ t < 240 21

(2)

(1)

(3)

(Total for Question 6 is 6 marks)
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7 The following tables summarises the maximum daily temperatures in a city, T °C to the nearest 

degree,  recorded for the months May to October in a particular year.

(a) Use linear interpolation to calculate an estimate for the interquartile range for the temperatures. 

      Give your answer to 2 decimal places.

(b) Use linear interpolation to calculate an estimate for the 38th percentile for the temperatures.

      Give your answer to 2 decimal places.

Sunny correctly calculates an estimate for the 85th percentile for the temperatures as 30.1 °C

Sunny claims “This means that 15% of the temperatures were greater than 30.1°C”

(c) Explain why Sunny’s claim could be incorrect.

 

Temperature (T °C) 13 – 17 18 – 22 23 – 27 28 – 32

Frequency (f) 25 32 70 57

(3)

(2)

(1)

(Total for Question 7 is 6 marks)
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8 The following tables summarises the annual salaries, £S to the nearest £1000, of employees at a 

company in the year 2023.

(a) Use linear interpolation to calculate an estimate for the 20th to 80th interpercentile range 

       of the annual salaries in 2023. Give your answer to the nearest pound.

The company claims that between 2023 and 2024 they increased annual salaries by 10%.

For the 2024 salaries:         Q1 = £27,000          Q2 = £31,000         Q3 = £41,000

(b) Use linear interpolation to calculate Q1,  Q2 and  Q3 for the salaries in 2023.

(c) Comment on the company’s claim. 

Salary (£S) 20,000 – 29,000 30,000 – 39,000 40,000 – 49,000 50,000 – 59,000

Frequency (f) 25 15 6 2

(3)

(3)

(1)
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(Total for Question 8 is 7 marks)

Question 8 continued
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1 The table below shows the times spent waiting on the phone w, to the nearest minute, for 

12 patients who phoned their doctor’s surgery.

(a) Calculate the mean wait time.

(b) Calculate the variance of the wait times and state the units.

(c) Calculate the standard deviation of the wait times and state the units.

(d) Show clearly that all of the wait times are within three standard deviations of the mean.

(Total for Question 1 is 7 marks)
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(1)

(2)

(2)

(2)

From list of data - done

From frequency table

From grouped frequency table

From summary stats

Why use mean/sdev over median/IQR

Comparing datasets

Affect of incorrect adding/removing results

Σ Σ

Patient A B C D E F G H I J K L

Wait time (w mins) 34 3 7 17 9 24 23 6 1 92 36 6
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2 The data below shows the number of points scored by a basketball team p, in the first half of a season. 

  67 71 75 79 85 85 88 88 91

(a) Calculate the mean number of points scored.

(b) Calculate the standard deviation of the points scored.

The basketball team played a 9 more games in the second half of the season.

The points for these games, q, are summarised below. 

         q = 774  q2 = 66 836

(c) Calculate the mean and standard deviation of the points second in the second half 

     of the season.

(d) Use your answers to parts (a), (b) and (c) to compare the points scored by the team in 

     the first half of the season to the points scored in the second half of the season.

(Total for Question 2 is 7 marks)

Σ Σ

(1)

(1)

(3)

(2)
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3 A sample of 8 students from Year 7 and 8 students from Year 10 were taken. 

The heights of the Year 7 students (x) and Year 10 students (y), in cm, are summarised below.

 x = 1228      x2 = 189 060  y = 1368      y2 = 235032

(a) Calculate the mean and standard deviation of the heights of Year 7 students.

(b) Calculate the mean and standard deviation of the heights of Year 10 students.

(c) Compare the heights of Year 7 and Year 10 students. 

(d)  Calculate the mean and standard deviation of the heights of all 16 students.

(Total for Question 3 is 11 marks)

(3)

(3)

(2)

(3)

Annual Salary (£S) Frequency (f)

30,000 ≤ S < 50,000 84

50,000 ≤ S < 70,000 18

70,000 ≤ S < 90,000 9

90,000 ≤ S < 110,000 3

110,000 ≤ S < 200,000 1

Σ Σ Σ Σ
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4 8 different teams were timed to escape from an escape room. 

Their times to escape x, to the nearest minute, are summarised below.

  x = 434   (x – x)2 = 187.5

(a) Calculate the mean time taken to escape.

(b) Calculate the standard deviation of the times taken to escape.

Another team is timed to escape from an escape room. 

This extra team escapes in 55 minutes.

The mean and standard deviation are recalculated for all 9 times.

(c) Without further calculation, state what effect, if any, including the extra time of 

      55 minutes will have on 

 (i) the mean

 (ii) the standard deviation

(1)

(2)

(2)

(Total for Question 4 is 5 marks)

Σ Σ
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5 Martin wants to research the number of bedrooms and bathrooms there were in properties in his town.

Martin goes into town and asks the people he meets their address and how many bedrooms and 

bathrooms are in their home. [Side note don’t tell strangers your address]. 

He continues until he has a sample of size 40 ensuring each address is different.

(a) Write down the name of this sampling technique.

The tables below summarise the number of bedrooms (x) and bathrooms (y) for the 40 properties.

(b) Calculate the mean number of bedrooms. 

(c) Calculate the standard deviation for the number of bedrooms.

(d) Calculate the mean number of bathrooms. 

(e) Calculate the standard deviation for the number of bathrooms.

(f) Are the number of bedrooms or number of bathrooms more varied? 

     Give a reason for your answer.

(1)

(1)

(1)

(1)

(1)

(1)

(Total for Question 5 is 6 marks)

Number of Bedrooms (x) 1 2 3 4 5

Frequency (f) 1 6 22 9 2

Number of Bathrooms (y) 1 2 3

Frequency (f) 28 9 3
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6 A headteacher wants to know which day of the week is the worst for student lateness to school.

To test this, they record the number of late students each weekday for 4 weeks.

The headteacher works out the mean number and standard deviation of the number of late students for 

each weekday. 

The table below summarises the headteacher’s calculations.

As maths teacher checks the data and realises that two of the values were calculated incorrectly.

(a) State which two values were calculated incorrectly. Give reasons for your answers. 

The headteacher also wants to know about the number of detentions being set.

The number of detentions received in a one-month period for 30 Year 10 students (x) 

and 30 Year 11 students (y) are summarised below. 

           x = 126                   x2 = 828            y = 93                  (y – y)2 = 392.7

(2)

(Total for Question 6 is 7 marks)

Day Mon Tues Weds Thurs Fri

Mean 12 12.5 12.6 10.25 23

Standard Deviation 0 1.66 3.04 –2.28 2.55

(b) By working out the standard deviation determine which of the year groups had more 

      variation in their number of detentions. 

Σ Σ Σ Σ

(5)
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Lane of Motorway Lane 1 Lane 2 Lane 3

Number of Vehicles 124 148 165

Mean Speed (mph) 55.2 67.8 71.3

Age (A years) 10-19 20-29 30-39 40-49 50-59 60-69

Frequency (f) 21 4 1 2 1 1

Internet Speed (S Mbps) 90-99 100-109 110-119 120-129

Frequency (f) 4 6 1 1

7 A lottery draws 6 winning numbers. 

Players win a prize if their ticket matches 2 or more of the winning numbers. 

The prize breakdown for a lottery draw is shown below.

(a) Calculate the mean prize value to the nearest pound. 

(b) Calculate the percentage of the prizes awarded that were below the mean prize value.

(c) Calculate the standard deviation of the prize values to the nearest pound. 

(d) State a reason why the standard deviation may not be a suitable measure of spread to 

describe these data.

The prize values (£x) for a different lottery draw are summarised below. 

 n = 1 800 000                   x = 22 752 692  Sxx = 96 868 911 115 690 

(e) Calculate, to the nearest pound, the mean and standard deviation of the prize values for 

this lottery draw.

Numbers Matched Prize Value (£) Number of Prizes

6 11 449 068 1

5 1750 186

4 140 12 142

3 30 222 468

2 2 1 678 011

(1)

(2)

(1)

(1)

(3)

Σ

(Total for Question 7 is 8 marks)
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The speeds S, to the nearest mph, of 40 cars travelling through a village are shown below.

(a) Calculate, to 2 decimal places, an estimate for the mean vehicle speed.

(b) Calculate, to 2 decimal places, an estimate for the standard deviation of the vehicle speeds. 

(c) Explain why your answers to parts (a) and (b) are only estimates. 

It is found that one of the vehicle speeds was incorrectly recorded as 2 mph but was in fact 25 mph.

(d) Without calculate a new estimates state what effect, if any, using the correct speed will have on

 (i) your estimate for the mean

 (ii) your estimate for the standard deviation

Give reasons for your answers. 
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Lane of Motorway Lane 1 Lane 2 Lane 3

Number of Vehicles 124 148 165

Mean Speed (mph) 55.2 67.8 71.3

Age (A years) 10-19 20-29 30-39 40-49 50-59 60-69

Frequency (f) 21 4 1 2 1 1

Internet Speed (S Mbps) 90-99 100-109 110-119 120-129

Frequency (f) 4 6 1 1 You may use        fx = 1010      and          fx2
 = 27 000 

GROUPED TABLE x 2

MY BEAST Q

Driving lessons before passing test

Time holding breath?

Fruit.sweets eaten per day

Pokemon cards in collection

Speedrunner computer game

Jigsaw

Temperature of rooms

Number of customers

Litter 

Post letters

8

Vehicle speed (S mph) Frequency (f) Midpoint (x mph)

0 ≤ S < 10 1 5

10 ≤ S < 20 3 15

20 ≤ S < 30 31 25

30 ≤ S < 40 4 35

40 ≤ S < 50 1 45

Σ Σ

(Total for Question 8 is 6 marks)

(1)

(2)

(1)

(2)
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Lane of Motorway Lane 1 Lane 2 Lane 3

Number of Vehicles 124 148 165

Mean Speed (mph) 55.2 67.8 71.3

Age (A years) 10-19 20-29 30-39 40-49 50-59 60-69

Frequency (f) 21 4 1 2 1 1

Internet Speed (S Mbps) 90-99 100-109 110-119 120-129

Frequency (f) 4 6 1 1

Sxx question

True false

Sd > var

Sd > 0

Sd < 0

Sd = 0 

Outliers and use IQR instead

Driving lessons before passing test

Time holding breath?

Fruit.sweets eaten per day

Pokemon cards in collection

Speedrunner computer game

Jigsaw

Temperature of rooms

Number of customers

Litter 

Post letters

At a jigsaw puzzle competition entrants are timed to complete a jigsaw puzzle.

There are 50 entrants, some of which are professionals, and the rest are amateurs. 

The times of the amateurs (x) and the professionals (y), to the nearest minute are summarised below.

 (x – x)2 = 5082             y = 43              σx = 11         σy = 3

The total time for all 50 entrants was 3578 minutes.

Work out the standard deviation of the times all 50 of the entrants. 

9

Σ

(6)

(Total for Question 9 is 6 marks)
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1 The race times, x, to the nearest minute, of the first 10 finishers in the London marathon are shown.

 124 124 127 127 128 129 130 130 131 131

The data is coded using the formula y = 

(a) Work out the coded value for the runner who finished in 3rd place. 

One of the coded race times is 2.5 minutes. 

(b) Work out the original race time for this coded value.

 x = 128.1          σx = 2.468 (to 3 decimal places).

(c) Using these values, or otherwise, work out the mean (y) and standard deviation (σy) 

     of the coded values.

(Total for Question 1 is 4 marks)

© 2026 1stclassmathswww.1stclassmaths.com
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(1)

(1)

(2)

From list of data - done

From frequency table

From grouped frequency table

From summary stats

Why use mean/sdev over median/IQR

Comparing datasets

Affect of incorrect adding/removing results

Σ Σ

x – 120 

4
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The heights, h, to the nearest centimetre, of 10 students are summarised below.  

  h = 1776 Shh = 236.4

(a) Work out the mean (h) and standard deviation (σh)

The data is coded using the formula c = h – 165 

(b)   Work out the mean (c) and standard deviation (σc) for the coded values.
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2

(Total for Question 2 is 5 marks)

Σ

(3)

(2)

The masses, x, to the nearest kg, of 8 cows are summarised below.  

  x = 4120         x2 = 2 121 856

(a) Work out the mean (x) and standard deviation (σx)

The data is coded using the formula y =

(b)   Work out the mean (y) and standard deviation (σy) for the coded values.

3

(Total for Question 2 is 5 marks)

Σ Σ

(3)

(2)

x

 5
– 100 
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The daily temperatures, x, to the nearest °C, are recorded for 30 days in Antarctica  

The data is coded using the formula y = x + 50 

  y = 210                   (y – y)2 = 172

(a) Work out the mean daily temperature for the 30 days.

(b) Work out standard deviation of the daily temperatures for the 30 days.

4

(Total for Question 4 is 5 marks)

(2)

(3)

Σ Σ

Jim cycles at least 100 km each day for 20 consecutive days. 

Jim records his daily distance cycled, x, to the nearest km for each of the 20 days.

Jim wants to convert the data from kilometres to miles.

He codes the data using the formula  m =         , where the units of m are miles.

 m = 1300      m2 = 84 550

(a) Work out the mean daily distance cycled, in km, for the 20 days.

(b) Work out standard deviation of the daily distance cycled, in km, for the 20 days.

5

(Total for Question 5 is 5 marks)

(2)

(3)

Σ Σ

x

 1.6
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The weekly wages, w, to the nearest pound, are recorded for 6 employees at a company.

The data is coded using the formula x =

  x = 66                    x2 = 4356

(a) Work out the mean weekly wage, in pounds, of the 6 employees.

(b) Work out, to the nearest pound, the standard deviation of the weekly wages 

       of the 6 employees.

       

6

(Total for Question 6 is 5 marks)

(2)

(3)

w – 800

5

Σ Σ

The masses, m, of ten 1p coins are recorded in grams.

The data is coded using the formula  x = 1000m – 3500

  x = 640  Sxx = 17 284

(a) Work out the mean mass, in grams, of the ten 1p coins.

(b) Work out the standard deviation, in grams, of the masses of the ten 1p coins

7

(Total for Question 7 is 5 marks)

(2)

(3)

Σ
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Past papers and spec and 
TG and text book

Include some questions 
on comparisons here as 
covered in prev videos 
and don’t do a separate 
video on it.

Cumulative Frequency Diagrams

1 180 students completed a maths assessment. The maximum mark for the assessment was 100.

The results are summarised in the box plot below.

(a) Write down the median test score. 

(b) Find the range of the test scores.

(c) Find the interquartile range of the test scores.

(d) State the meaning of the     symbols shown on the box plot.

One of the students is selected at random. Eric says

“the probability that the student scored between 40 and 60 marks is the same the probability 

that the student scored between 60 and 80 marks.”

(e) Explain how you know that Eric must be incorrect.

Test Score

20 40 60 800

(Total for Question 1 is 5 marks)

(1)

(1)

(1)

(1)

(1)

http://www.1stclassmaths.com/


www.1stclassmaths.com Solutions

39

@1stclassmaths

© 2026 1stclassmaths

2 The table below shows the race times for the 100 metre final at the  2009 World Championships.

(a) Calculate the interquartile range of the race times.

(b) Calculate, to 3 decimal places, the mean race time.

(c) Calculate, to 3 decimal places, the standard deviation of the race times.

Hannah defines a race time an outlier if it falls either

 more than 1.5 × (interquartile range) above the upper quartile or

 more than 1.5 × (interquartile range) below the lower quartile.

(d) Determine if any of the race times are considered outliers using Hannah’s definition.

Ross defines a race time an outlier if it falls either

 more than 2 × (standard deviation) above the mean or

 more than 2 × (standard deviation) below the mean.

(e) Determine if any of the race times are considered outliers using Ross’ definition.

Race Position 1 2 3 4 5 6 7 8

Time (seconds) 9.58 9.71 9.84 9.93 9.93 10.00 10.00 10.34

(1)

(1)

(1)

(2)

(2)

(Total for Question 2 is 7 marks)
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3 The table below shows the ages of 30 players in a football squad.

An outlier is any value that falls either

 more than 1.5 × (interquartile range) above the upper quartile or

 more than 1.5 × (interquartile range) below the lower quartile.

(a) Show that the ages two of the players in the football squad are considered outliers.

(b) Draw a box plot for the ages of the players.

       You should indicate outliers with a 

15 17 19 19 20 21 21 22 23 23 23 23 23 23 24

24 24 24 24 25 25 26 27 28 29 29 31 33 35 36

Age (years)

15 20 25 30 3510 40

(Total for Question 3 is 5 marks)

(3)

(2)
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4 A college tracks lateness to school to the nearest minute. 

Students that are early or on time are considered to have 0 minutes of lateness.

A sample of 20 students from Year 12 and 20 students from Year 13 were taken on Monday. 

The number of minutes lateness to school for the Year 12 students (x) is summarised below.

 x = 72                   x2 = 1048 

(a) Calculate, to 1 decimal place, the mean and standard deviation of the lateness for 

       Year 12 students.

An outlier is any value that falls either

 more than 2 × (standard deviation) above the mean or

 more than 2 × (standard deviation) below the mean.

The students in Year 12 who were the latest to school are 

 Merry (13 minutes late) and Perry (26 minutes late)

(b) Show that Perry’s lateness is the only outlier from the sample of 20 students in Year 12.

The box plot below shows the lateness to school for the Year 13 students (y)

(c) State the meaning of the     symbols shown on the box plot.

(d) Find the range of the lateness to school for the Year 13 students.

Students who arrive to school 6 or more minutes late receive a detention. 

A teacher claims that 5 of the Year 13 students received a detention on Monday for lateness.

(e) Show that the teacher must be incorrect.

Σ Σ

Lateness (y minutes)

5 10 15 200

(2)

(3)

(1)

(1)

(3)
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(Total for Question 4 is 10 marks)
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A vet measured the masses of 40 dogs of three different breeds.

The results are summarised in the box plots below.

(a) Compare the masses of the German shepherds to the labradors.

The heaviest dalmatian had a mass of 29 kg but was incorrectly logged at 39 kg.

(b) Given that the mass of 29 kg dalmatian is not considered an outlier, draw a corrected 

      box plot for the masses of the 40 dalmatians on the grid below.
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Mass of dogs (kg)

20 24 28 3216 36 40

German 

shepherd

Labrador

Dalmatian

5

20 24 28 3216 36 40

Dalmatian

(Total for Question 5 is 4 marks)

(2)

(2)

Mass of dogs (kg)

http://www.1stclassmaths.com/


www.1stclassmaths.com Solutions

44

@1stclassmaths

© 2026 1stclassmaths

A driving instructor recorded the number of lessons before each of their learners were 

ready to take their driving test in 2023.

The box plot below shows the lower quartile, median and upper quartile for this data.

An outlier is any value that falls either

 more than 1.5 × (interquartile range) above the upper quartile or

 more than 1.5 × (interquartile range) below the lower quartile.

The learners with the greatest and least number of lessons are shown below.

(a) (i) Determine which of the values above are outliers.

     (ii) Hence, complete the box plot on the next page for the number of lessons.

The driving instructor also recorded the number of lessons their learners had before they 

were ready to take their test in 2024. The 2024 data is summarised below.

(b) Compare the number of lessons before learners were ready to take their driving test in  

      2023 and 2024.

6

Number of lessons

30 50 70 9010

Learner A B C D E F

Number of Lessons 14 24 25 72 80 85

(2)

(2)

(2)

Q1 Q2 Q3

38 41 50
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(Total for Question 6 is 6 marks)

Number of lessons

30 50 70 9010
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A student recorded the sound level (S, dB) in a town centre every minute between 7am and 7pm.

The results are summarised in the table below.

(a) Calculate, to 3 decimal places, an estimate for the mean sound level.

(b) Calculate, to 3 decimal places, an estimate for the standard deviation of the sound levels. 

An outlier is any value that falls either

 more than 2 × (standard deviation) above the mean or

 more than 2 × (standard deviation) below the mean.

The minimum sound level recorded was 41 dB.

The maximum sound level recorded was 98 dB.

(c) Use your answers to parts (a) and (b) to show that none of the sound levels are outliers.

(d) Use linear interpolation to calculate estimates for the lower quartile, median and 

      upper quartile for the sound levels.

Another way to define an outlier is any value that falls either

 more than 1.5 × (interquartile range) above the upper quartile or

 more than 1.5 × (interquartile range) below the lower quartile.

(e) (i) Show that none of the sound levels were outliers using this definition.

     (ii) Draw a box plot for the sound levels.

7

(1)

(2)

(2)

(4)

(2)

(2)

Sound level (S, dB) Frequency (f) Midpoint (S, dB)

40 ≤ S < 50 99 45

50 ≤ S < 60 162 55

60 ≤ S < 70 132 65

70 ≤ S < 80 129 75

80 ≤ S < 90 120 85

90 ≤ S < 100 78 95

You may use        fS = 49230      and          fS2
 = 3544800Σ Σ
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(Total for Question 7 is 13 marks)

Sound level (S, dB)

50 60 70 8040 90 100

http://www.1stclassmaths.com/


www.1stclassmaths.com Solutions

48

@1stclassmaths

© 2026 1stclassmaths

8 The grouped frequency table gives information about the fuel efficiency (F, miles per gallon) 

of 80 different vehicles.

 

(a) On the grid, draw the cumulative frequency graph for this information.

(b)  Use your cumulative frequency diagram to estimate

      (i) the median

      (ii) the upper quartile

      (iii) the 80th percentile

      (iv) the 15th percentile

Fuel Efficiency (F miles per gallon)

30 40 50 60 70

10

20

30

40

20
0

Cumulative 

frequency
50

60

70

80

90

Fuel Efficiency

(F miles per gallon)
20 ≤ F < 30 30 ≤ F < 40 40 ≤ F < 50 50 ≤ F < 60 60 ≤ F < 70

Frequency 15 21 19 17 8

(Total for Question 8 is 6 marks)

(2)

(4)
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9 The cumulative frequency diagram below shows the maximum temperatures (T °C) for a city for 

each of the days during June and November.

(a) Work out estimates for the median and interquartile range of the temperatures in June.

(b) Work out estimates for the median and interquartile range of the temperatures in November.

(c) Compare the maximum temperatures in June and November.

10

10

20

0
0

20

Temperature (T °C)

Cumulative 

frequency

30

30

(2)

(2)

(2)

(Total for Question 9 is 6 marks)

June

November
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Draw interpret just like at GCSE including
- Finding quartiles (link to outliers?)
- Incomplete diagrams
- No fd scale
- % above or below a number
- Estimate mean/standard deviation
- Include where intervals given like 20-29 and 

use of rounding

Edexcel only FREQUENCY POLYGON (draw)
Edexcel only A2, using integration with a 
frequency polygon curve

Edexcel only?? area is proportional to 
frequency rather than equal to. 

Questions where width of bar is given and 
height and frequency, find width and height of 
another bar give frequency.

The histogram below gives information about the temperatures, in °C, of some cities on the same day.

18 cities had a temperature less than 15 °C.

(a) Work out the total number of cities represented in the histogram.

(b) Use linear interpolation to work out an estimate for the interquartile range of the temperatures.

1

Frequency

density

Temperature (°C)

(3)

(4)

(Total for Question 1 is 7 marks)
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The histogram and its frequency polygon below give information about the power outputs, in 

watts, of 60 cyclists from a cycling club.

(a) Calculate an estimate for the mean power output of the 50 cyclists.

(b) Calculate an estimate for the standard deviation of the power outputs of the 50 cyclists.

An outlier is any value that falls either

 more than 2 × (standard deviation) above the mean or

 more than 2 × (standard deviation) below the mean.

The lowest power output of the 50 cyclists was 115 watts.

The highest power output of the 50 cyclists was 339 watts.

(c) Use your answers to parts (a) and (b) to show that, based on the estimates, none of the power 

     outputs are outliers.

(d) Use linear interpolation to estimate the median power output.

      Give your answer to 1 decimal place.
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AQA

Frequency

density

Power Output (watts)

2

(2)

(2)

(2)

(4)

http://www.1stclassmaths.com/


www.1stclassmaths.com Solutions

52

@1stclassmaths

© 2026 1stclassmaths

(Total for Question 2 is 10 marks)
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The partially completed table and partially completed histogram below show the distances, to 

the nearest metre, of javelin throws by athletes in a competition. 

(a) Complete the table.

(b) Complete the histogram.
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Frequency

density

Distance (metres)

3

(2)

(2)

Distance (metres) 5 – 20 21 – 30 31 – 35 36 – 40 41 – 55

Frequency 4 5 12

(Total for Question 3 is 4 marks)
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The partially completed histogram below gives information about the finish times, in minutes, of 

runners at a fun run.

All the runners finished with times between 15 and 40 minutes.

10% of the runners finished with a time less than 23 minutes.

(a) Complete the histogram

One of the runners is selected at random.

(b) Estimate the probability that this runner had a finish times less than 18 minutes 30 seconds.

(c) Use linear interpolation to estimate the interquartile range of the finish times.

      

4

Finish times (minutes)

Frequency

density

(3)

(2)

(5)
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(Total for Question 4 is 10 marks)
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The partially completed histogram below gives information about the ages of employees at a 

large company.

The number of employees aged between 25 and 35 is 80 more than employees aged between 

35 and 45.

(a) Work out an estimate for the number of employees aged between 18 and 20.

There are a total of 416 employees at the company.

The age of the oldest employee is 75

(b) Complete the histogram by adding a bar for ages between 45 and 75.

An outlier is any value that falls either

 more than 1.5 × (interquartile range) above the upper quartile or

 more than 1.5 × (interquartile range) below the lower quartile.

Given that Q1 = 23 and Q3 = 36

(c) Show that at least one employees age is considered an outlier.

The mean age of the employees is 31.7 years, and the standard deviation is 11.8 years.

The CEO of the company assumes that in 1 year's time, the same 416 employees will be 

working at the company and that there will be no new employees. 

(d) Using the CEO’s assumption, write down

      (i) the mean age of employees at the company in 1 year's time.

      (ii) the standard deviation of the ages of the employees in 1 year's time.

5

Frequency

density

Age (years)

(3)

(3)

(2)

(2)
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(Total for Question 5 is 10 marks)
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A doctor wanted to investigate the blood cholesterol levels of patients at their surgery. 

They decide to take a sample of 200 patients.

(a) Identify the population.

The doctor asks the next 200 patients who book appointments at the surgery if they will take a 

blood cholesterol level test.

(b) State the type of sampling technique used by the doctor. 

The partially completed histogram below shows the blood cholesterol levels of the patients who 

agreed to do the test.

22 of the patients had a blood cholesterol level between 160 mg/dL and 180 mg/dL.

(c) Work out the number of patients with a blood cholesterol level between 230 mg/dL 

      and 260 mg/dL.

60% of the 200 patients who were asked, agreed to take the test.

Of these patients, all recorded a blood cholesterol level between 160 mg/dL and 260 mg/dL.

(d) Complete the histogram by adding the bar for blood cholesterol levels between 200 mg/dL 

      and 230 mg/dL

6

Frequency

density

Blood cholesterol level (mg/dL)

(1)

(1)

(3)

(3)
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(Total for Question 6 is 8 marks)
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The histogram below shows the distances, in miles, of 81 taxi trips provided by a taxi driver.

The taxi driver only provides trips if the journey distance is between 1 mile and 10 miles.

(a) Calculate the percentage of the taxi trips that were between 3 and 5 miles.

The mean distance of the taxi trips is 5.6 miles.

The standard deviation of the distances of the taxi trips is 2.35 miles.

An outlier is any value that falls either

 more than 2 × (standard deviation) above the mean or

 more than 2 × (standard deviation) below the mean.

(b) Show that none of the distances of the taxi trips were considered outliers.

The taxi driver decides to model the frequency density for the 81 taxi trips by a curve with equation

    y = k(1 – x)(x – 10) 1 ≤ x ≤ 10

where k is a constant.

(c) Find the value of k.
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Do some where F is only proportional to area

Do some where there is no histogram and they need to 

give the heights/widths

Do some with integration

Distance of Taxi Trips (miles)

Frequency

density

7

(2)

(2)

(4)
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(Total for Question 7 is 8 marks)
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90 students were asked to watch a 60-minute revision video to prepare for their exams.

The histogram below shows the amount of time each student spent watching the video, up to a 

maximum of 60 minutes.

(a) Use linear interpolation to work out an estimate for the median time spent watching the video.

       Give your answer in minutes and seconds, to the nearest second.

The class teacher decides to model the frequency density for the 90 times by a curve with equation

  

    y = x2        0 ≤ x ≤ 60

where k is a constant.

(b) Find the value of k.

8

Frequency

density

Time spent watching revision video (minutes)

k

1

(4)

(4)
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(Total for Question 8 is 8 marks)
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AS A2

The manager at a car dealership investigates the relationship between a car’s age, A years, and its 

value, £V.

In the past 12 months the car dealership sold 1270 cars.

The manager takes a sample of 50 cars from all cars that the dealership has sold in the past 12 months.

(a) Describe how the manager could produce a sample of size 50 using simple random sampling.

For the sample of 50 cars the manager finds the equation of the regression line of V on A to be

     V = 30000 – 2500A

(b) Describe the correlation between the age of the car and its value.

(c) Give an interpretation of the gradient of this regression line.

(d) Describe one limitation of this regression model.

1

(3)

(1)

(1)

(1)

(Total for Question 1 is 6 marks)
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Josh investigates the relationship between a person's age, A years, and their reaction time, R seconds.

Josh takes a sample of 60 people from his town. He asks their age and tests their reaction time.

To ensure he has a range of ages he samples 10 people from each of the following age groups.

 20 – 29 years, 30 – 39 years, 40 – 49 years, 50 – 59 years, 60 – 69 years, 70 – 79 years 

 

If the person is from an age group that already has 10 people sampled, he does not include them.

If the person is aged below 20 years or above 79 years, he does not include them.

(a) State the sampling technique used by Josh.

Josh uses a linear regression model to model his data. 

(b) State, giving a reason, which variable would be the explanatory variable. 

For the sample of 60 people Josh finds the equation of the regression line of R on A to be

     R = 0.15 + 0.005A

(b) Describe the correlation between the age of the person and their reaction time.

(c) Give an interpretation of the gradient of this regression line.

Josh uses this model to estimate the reaction time of a person aged 10.

(d) Comment, giving a reason, on the reliability of this estimate.

2

(1)

(1)

(1)

(1)

(1)

(Total for Question 2 is 5 marks)
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2 4 6 8 10

10

0

Grip strength 

(kg)

Number of grandchildren

20

30

40

50

0

Kareem is investigating whether there is a linear relationship between grip strength, in kilograms and 

the number of grandchildren that a person has.

Kareem selects a sample of 30 people and draws the scatter diagram below using the data.

3

Kareem says: “Having more grandchildren causes a reduction in grip strength”.

(a) Comment on Kareem’s claim.

One of the points on the scatter diagram is an anomalous result.

(b) Circle the point and explain how you know that it is anomalous.

Before doing further calculation Kareem decides to clean the data. 

(c) Explain what is meant by cleaning the data.

(Total for Question 3 is 3 marks)

(1)

(1)

(1)
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Things to cover:

Bivariate data

Types of correlation (positive, negative, zero/no)
Strength of correlations (strong, moderate (AQA only?), 
weak)

Interpret in context of question “interpret” means in 
context, “describe” means positive/negative etc

Correlation does not imply causation

Linear Regression lines – allegedly not to be used to 
calculate but latest Edexcel seems to? (need to interpret 
gradient and intercept though)

Outliers

R value between -1 and 1 (seems to be on AS AQA???)

Independent (explanatory) and dependent (response) 
variables 

Use to make predictions within range for explanatory 
variable (to predict for the response variable)

Dangers of extrapolation

A tyre manufacturer investigates the lifespan of its tyres by collecting data on the distance 

driven, x miles, and the tyre tread depth, y mm.

   

The tyre manufacturer samples 1000 tyres and uses a linear regression model to mode the data.

(a) State, giving a reason, which variable would be the response variable. 

For the sample, the tyre manufacturer finds the equation of the regression line of y on x to be

     y = 8.0 – 0.00016x

(b) Describe the correlation between the distance driven and the tyre tread depth.

(c) Give an interpretation of the gradient of this regression line.

(d) Give an interpretation of the y-intercept of this regression line.

(e) With reference to the equation, describe the effect that driving an extra 500 miles may 

      have, on average, on the tread depth of the tyre.

(f) Describe one limitation of this regression model.

4

(1)

(1)

(1)

(1)

(1)

(1)

(Total for Question 4 is 6 marks)
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A athletics coach records the age (x years), 100-metre sprint time (y seconds), and shot-put throw 

distance (z metres) for a sample of 20 athletes at their athletics club.

The coach uses the data to draw the two scatter diagrams shown below in Figure 1 and Figure 2.

5

12 14 16 18

12

10

100 m sprint time 

(y seconds)

Age (x years)

14

16

10

6 7 8 9

12

10

100 m sprint time 

(y seconds)

Shot put throw distance (z metres)

14

16

5

Figure 2

Figure 1
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Things to cover:

Bivariate data

Types of correlation (positive, negative, zero/no)
Strength of correlations (strong, moderate (AQA only?), 
weak)

Interpret in context of question “interpret” means in 
context, “describe” means positive/negative etc

Correlation does not imply causation

Linear Regression lines – allegedly not to be used to 
calculate but latest Edexcel seems to? (need to interpret 
gradient and intercept though)

Outliers

R value between -1 and 1 (seems to be on AS AQA???)

Independent (explanatory) and dependent (response) 
variables 

Use to make predictions within range for explanatory 
variable (to predict for the response variable)

Dangers of extrapolation

To sample the 20 athletes the coach selected the first 20 athletes who arrived to training.

(a) State the sampling technique used by the coach.

(b) Describe the correlation shown in Figure 1.

(c) Interpret the correlation shown in Figure 2.

The coach uses a linear regression model to model the data for age (y) and 100-metre sprint time (x).

For the 20 athletes sampled the coach finds the equation of the regression line of y on x to be

      y = 19.5 – 0.45x

(d) State, with reason, which variable would be the response variable.

(e) Give an interpretation of the gradient of this regression line.

(f) State the units of the gradient of this regression line.

The coach uses the model to estimate the 100-metre sprint time of an athlete at aged 23. 

(g) Comment, giving a reason, on the reliability of this estimate.

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(Total for Question 5 is 7 marks)
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Things to cover:

Bivariate data

Types of correlation (positive, negative, zero/no)
Strength of correlations (strong, moderate (AQA only?), 
weak)

Interpret in context of question “interpret” means in 
context, “describe” means positive/negative etc

Correlation does not imply causation

Linear Regression lines – allegedly not to be used to 
calculate but latest Edexcel seems to? (need to interpret 
gradient and intercept though)

Outliers

R value between -1 and 1 (seems to be on AS AQA???)

Independent (explanatory) and dependent (response) 
variables 

Use to make predictions within range for explanatory 
variable (to predict for the response variable)

Dangers of extrapolation

The town of Chippenham is close to Junction 17 of the M4 motorway.

Chris believes that petrol stations that are located nearer to the motorway junction charge more for 

petrol.

He records the price (y pence/litre) of petrol and distance from the motorway junction (x miles) at all 

14 petrol stations within 7 miles of Junction 17.

For the sample of 14 petrol stations Chris finds the equation of the regression line of y on x to be

     y = 159 – 4.1x

(a) State, giving a reason, which variable would be the explanatory variable. 

(b) Give an interpretation of the gradient of this regression line.

(c) State the units of the gradient of this regression line.

A new petrol station is going to be built 4 miles away from Junction 17.

Chris uses this model to estimate the price of petrol at this new petrol station.

(d) Comment, giving a reason, on the reliability of this estimate.

The town of Royal Wootton Bassett is 9.3 miles away from Junction 17.

Using the model Chris estimates the price of petrol in Royal Wootton Bassett to be 120.9 pence/litre.

The actual price of petrol in Royal Wootton Bassett is 139.9 pence/litre.

(e) Give a possible reason for the difference between the estimate from the model and the actual 

     price of petrol in Royal Wootton Bassett.

6

(Total for Question 6 is 5 marks)

(1)

(1)

(1)

(1)

(1)
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Sumira investigates the relationship between the number of ice cream sales, (x), and number of 

reported cases of sunburn, (y), at a beach during July 2024. 

Rather than taking a sample from the days in July 2024 Sumira decides to complete a census.

(a) Explain what is meant by the term census.

For the data Sumira finds the equation of the regression line of y on x to be

     y = 0.15x – 9

(b) Describe the correlation between the number of ice cream sales and the number of reported 

      cases of sunburn.

(c) Describe one limitation of this regression model.

Sumira says: 

 “Since there is a strong positive correlation, ice cream sales cause sunburn cases”

(d) Comment on Sumira’s claim.

7

(1)

(1)

(1)

(1)

(Total for Question 7 is 4 marks)
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A vet investigates the relationship between the mass of a kitten and the age of the kitten.

The vet records the mass of the kitten every 0.5 months from birth until the kitten is 6 months old.

Using a linear regression model for the data the vet finds the equation of the regression line of M on 

A to be

     M = d + cA

where 

 M is the mass of the kitten in kilograms.

 A is the age of the kitten in months.

 c and d are constants with c > 0 and d > 0

Using the model, the vet concludes that, on average

• The mass of the kitten increased by 158 grams every 0.5 months

• The mass of a 6-month-old kitten is 2 kg

(a) (i) Find the value of c

      (ii) Find the value of d

(b) State the units of the gradient of the regression line.

(c) Explain why it may not be reliable to use this model to estimate the mass of a kitten aged 10 

     months.

8

(2)

(2)

(1)

(1)

(Total for Question 8 is 6 marks)
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Edexcel definitely says no set notation for AS but 
then AQA seems to use it in questions.

BUT Edexcel does use words like “or” “and”

Edexcel seems to love Venn Diagrams, AQA more 
tree diagrams or traditional GCSE problems.

A B

0.12 0.18 0.42

0.28

The Venn diagram shows the events A and B and their associated probabilities.

(a) Find

      (i) P(A)

      (ii) P(B)

      (iii) P(A or B or both)

(b) State, giving a reason, whether events A and B are mutually exclusive.

(c) State, giving a reason, whether events A and B are independent.

1

(1)

(1)

(1)

(1)

(1)

(Total for Question 1 is 5 marks)

http://www.1stclassmaths.com/


www.1stclassmaths.com Solutions

74

@1stclassmaths

© 2026 1stclassmaths

Each time Finn goes fishing, he catches one fish and then stops fishing.

The probabilities for each fish caught are:

 P(large fish) = 0.24

 P(medium fish) = 0.72

 P(small fish) = 0.04

Finn goes fishing four times in May, catching one fish each time.

For the four fish caught by Finn in May, find, to 4 decimal places, the probability that:

(a) at least one fish is large.

(b) all fish are the same size.

(c) exactly one fish is large and the rest are medium.

2

(2)

(2)

(3)

(Total for Question 2 is 7 marks)
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A college has 160 students. Of these students

 60 study maths

 50 study physics

 64 were late to school

 24 of the students who were late to school also study maths.

 20 of the students who were late to school also study physics.

 91 study maths or physics or both

One student from the college is selected at random.

M is the event that the student selected studies maths

P is the event that the student selected studies physics

L is the event that the student selected was late to school

(a) Determine, by calculation, if the events M and L are independent.

(b) Determine, by calculation, if the events P and L are independent.

(c) Determine, by calculation, if the events M and P are independent.

3

(2)

(2)

(3)

(Total for Question 3 is 7 marks)
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A

B

0.05 0.2 x

0.1

C

0.24 y

# P(A) P(B)

The Venn diagram shows the events A, B and C and their associated probabilities.

Events A and B are independent.

(a) Find the value of x

(b) Find the value of y

(c) Determine, by calculation, if the events B and C are independent.

4

(2)

(1)

(1)

(Total for Question 4 is 4 marks)
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Jeremy and Doug both play a computer game that has three levels.

 If a player completes level 1 they progress to level 2.

 If a player completes level 2 they progress to level 3.

 If a player completes level 3 they complete the game.

 If players fail to complete any of the levels the game is over and they stop playing.

The probabilities that Jeremy and Doug complete each of the levels of the game are shown below.

Both Jeremy and Doug make one attempt to complete the game. 

(a) Work out who is more likely to complete the game.

(b) Find, to 4 decimal places, the probability that exactly one of them completes the game.

(c) Find, to 4 decimal places, the probability that at least one of them completes the game.

(d)  Find, to 4 decimal places, the probability that Jeremy fails on level 3 and Doug fails on level 2.

5

Level 1 Level 2 Level 3

Jeremy 0.9 0.7 0.3

Doug 0.8 0.6 0.4

(1)

(2)

(2)

(2)

(Total for Question 5 is 7 marks)
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Events A and B are independent.

Events B and C are independent.

Find the values of x, y and z
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A

B

0.12 0.08 x

z

C

0.21y

6

(5)

(Total for Question 6 is 5 marks)
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A bag contains 120 counters that are

 either red, blue or green in colour

 either large, medium or small in size

Assume one counter is selected at random from the bag.

(a) Determine if the follow pairs of events are independent

      (i) “The counter selected is green” and “the counter selected is small”

      (ii) “The counter selected is red” and “the counter selected is medium”

Instead, assume that two counters are selected at random from the bag without replacement.

(b) Find

      (i) the probability that both counters selected are the same colour.

      (ii) the probability that neither of the counters selected are large.

      (iii) the probability that at least one of the counters selected is red and small.

7

Large Medium Small

Red 15 16 49

Blue 7 6 19

Green 1 2 5

(2)

(2)

(2)

(1)

(2)

(Total for Question 7 is 9 marks)
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Polly wanted to investigate if people in her town voted in a local election.

To collect data Polly stood in the town centre and sampled the first 600 people that she met.

(a) Name the type of sampling method used by Polly.

The table below shows the data collected by Polly.

(b) Work out, to 1 decimal place, the percentage of those aged over 30 that voted.

Polly selects one person at random from her sample to conduct an interview with.

V is the event that the person selected voted.

D is the event that the person selected did not vote.

X is the event that the person selected is below 18 years old.

Y is the event that the person selected is between 18 and 30 years old.

Z is the event that the person selected is over 30 years old.

(c) Determine, by calculation, if the events V and Y are independent.

(d) Write down all pairs of mutually exclusive events from V, D, X, Y and Z.

8

Below 18 18 – 30 Over 30

Voted 0 64 176

Did not vote 78 96 186

(1)

(1)

(2)

(3)

(Total for Question 8 is 7 marks)
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A bag contains 16 red dice, 5 blue dice and 3 green dice.

Each red die is fair and 4-sided, with faces numbered 1, 2, 5 and 6

Each blue die is fair and 5-sided, with faces numbered 1, 2, 3, 4 and 5

Each green die is fair and 3-sided, with faces numbered 1, 2 and 3

One of the dice is selected at random and then rolled. 

R is the event the dice selected is red.

X is the event the number rolled is 2.

(a) Show that events R and X are independent.

The first die is not returned to the bag.

A second die is selected at random and then rolled.

(b) Work out the probability that the total of both rolls is 11.

      Give your answer as a fraction in its simplest form.

9

(3)

(3)

(Total for Question 9 is 6 marks)
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The Venn diagram shows the events A and B and their associated probabilities.

Events A and B are independent.

Give that x > y, find the value of x and y.
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A B

0.09 x 0.34

10

(4)

(Total for Question 10 is 4 marks)

y
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P(A or B or both) = 3 × P(A and B)

P(A) = 0.6 × P(B)

P(not A and not B) = 0.22

Show that events A and B are not independent.

11

(5)

(Total for Question 11 is 5 marks)
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The Venn diagram shows the events A, B and C and their associated probabilities.

Events A and B are independent.

Events B and C are independent.

Events A and C are independent.

Find the values of x, y and z

12

A B

0.05

C

0.01 y

0.11

0.07 x

0.36

z

(5)

(Total for Question 12 is 5 marks)
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The Venn diagram shows the events A, B, C and D and their associated probabilities.

(a) Write down all pairs of mutually exclusive events from A, B, C and D.

(b) Show that events A and B are independent.

(c) Show that events B and C are not independent.

Events C and D are independent.

(d) Work out the values of x and y.

A

B

C

0.09

D

0.06 0.05

0.03

0.12x0.08

0.16

y

13

(1)

(1)

(1)

(3)

(Total for Question 13 is 6 marks)
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X and Y are independent discrete random variables with the following probability distributions.

(a) Find the values of p and q

(b) Find

    (i) P(X > 2)

    (ii) P(Y < 6)

    (iii) P(Y ≤ 6)

    (iv) P(X > Y)

Z is a discrete random variable with values z = 0, 1, 2, 3, 4

The probability distribution for Z is a discrete uniform distribution.

(c) Find

    (i) P(Z = 3)

    (ii) P(Z > 1)

1

(2)

(1)

(1)

(1)

(2)

(1)

(1)

(Total for Question 1 is 9 marks)

x 1 2 3 4

P(X = x) p 0.25 0.25 0.35

y 2 4 6 8

P(Y = y) 0.2 0.3 0.4 q
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X is a random variable with the following probability distribution.

(a) Find P(4 ≤ X < 6)

P(X > 1) = 0.88

P(X = 0) = 2 × P(X = 1)

(b) Find the values of p, q and r.

The random variable Y = X2

(c) Find

    (i) P(Y = 3)

    (ii) P(Y > 4)

    (iii) P(X < Y)

2

(Total for Question 2 is 7 marks)

x 0 1 2 3 4 5 6

P(X = x) p q r 0.14 0.16 0.19 0.21

(1)

(3)

(1)

(1)

(1)
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X is a random variable with the following probability distribution.

(a) Find the value of k

(b) Find

    (i) P(X ≤ 6)

    (ii) P(5 < X < 9)

The random variable Y = 4X

n is an integer with   P(X + Y < n) > 0.5

(c) Find the minimum possible value for n.

3

x 5 6 7 8 9

P(X = x) k k 3k 5k 5k

(2)

(1)

(1)

(3)

(Total for Question 3 is 7 marks)
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X is a random variable with the following probability distribution.

P(X < 3) = 0.35

(a) Find P(X = 3)

Y is a random variable with the following probability distribution.

The probability distribution for Y is a discrete uniform distribution.

(b) Given that a, b and c are all positive, find the value of a + b + c.

4

x 1 2 3 4 5

P(X = x) p p + q p – q 4q p + 0.08 

y 1 2 3

P(Y = y) a 12b2 4c

(4)

(4)

(Total for Question 4 is 8 marks)
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X, Y and Z are independent discrete random variables with the following probability distributions.

(a) Find

    (i) P(2 < X < 5)

    (ii) P(Y > 2)

(b) Find

    (i) P(X + Y > 11)

    (ii) P(X + Z = 11)

    (iii) P(Y > Z)

5

x 1 2 3 4 5

P(X = x) 0.2 0.1 0.05 0.25 0.4

y 0 2 4 6 8

P(Y = y) 0.24 0.18 0.11 0.15 0.32

z 5 6 7 8

P(Z = z) 0.4 0.07 0.13 0.4

(1)

(1)

(2)

(2)

(3)

(Total for Question 5 is 9 marks)
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A bag contains 5 blue counters, 1 red counters and 4 green counters.

Three counters are taken at random from the bag without replacement.

The discrete random variable X represents the number of red counters selected.

The discrete random variable Y represents the number of green counters selected.

(a) Find the complete probability distribution of X.

(b) Find the complete probability distribution of Y.

A different bag contains 4 blue counters and 1 red counter.

Tom randomly takes counters from the bag until he has taken out the red counter.

The discrete random variable M represents the number of counters Tom takes from the bag.

(c) Find the complete probability distribution for M. 

6

(3)

(4)

(3)

(Total for Question 6 is 11 marks)
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At the end of the year Hannah completes exams in three subjects.

The probability that Hannah passes each of the subjects is shown below.

The outcome of each exam is independent of the others. 

The probability that Hannah passes all three exams is 0.459

(a) Find the value of p.

The discrete random variable X represents the number of exams that Hannah passes. 

(b) Find the complete probability distribution of X.

7

Subject Maths Chemistry History

Probability of 

passing
0.9 p 0.6

(1)

(4)

(Total for Question 7 is 5 marks)
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Kat plays a game at a fair that costs £5 per play.

The probability that Kat wins the game is 0.3

Kat has £20 and plays the game either until she has won the game twice or until she has no money left.

The discrete random variable X represents the number of times that Kat plays the game.

(a) Find the complete probability distribution of X.

The discrete random variable Y represents the number of times that Kat wins the game.

(b) Find the complete probability distribution of Y.

8

(4)

(4)

(Total for Question 8 is 8 marks)
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A biased dice can land on the numbers 1, 2, 3, 4, 5, or 6.

The random variable X represents the number that the dice lands on.

P(X = r) = P(X = 7 – r)  for  r = 1, 2, 3

Given that          P(X = 3) = 0.05  and P(X = 2) = 2 × P(X = 1)

(a) Find the complete probability distribution of X.

The dice is rolled 3 times.

The random variable Y represents the number of times that the dice lands on the number 2.

(b) Find the complete probability distribution of Y.

9

(4)

(4)

(Total for Question 9 is 8 marks)
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X is a random variable with the following probability distribution.

Y = X2

Z = 2X 

(a) Find

    (i) P(X < 3)

    (ii) P(Y < 3)

    (iii) P(2 < Z ≤ 10)

(b) Find

    (i) P(Y = Z)

    (ii) P(Y – 4X = –3)

    (iii) P(Y + 8 ≤ 3Z)

10

x 1 2 3 4 5

P(X = x) 0.12 0.16 0.2 0.24 0.28

(1)

(1)

(1)

(1)

(3)

(3)

(Total for Question 10 is 10 marks)
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The random variable X has a probability function

 P(X = x) = kx2    x = 1, 2, 3

where k is a constant.

(a) Find the value of k

(b) Find P(X = 3)

The random variable Y has a probability function

 P(Y = y) = (c – 3)y   y = 1, 2, 3, 4

where c is a constant.

(c) Find the value of c

(d) Find P(Y = 2)

11

(Total for Question 11 is 8 marks)

(2)

(2)

 

(2)

(2)
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The random variable X has a probability function

 P(X = x) = (k + 1)x   x = 1, 2, 3

where k is a constant.

(a) By working out the value of k, find the complete probability distribution of X.

The random variable Y has a probability function

 P(Y = y) =  y = 1, 2, 3, 4

where c is a constant.

(b) By working out the value of c, find the complete probability distribution of Y.

12

(Total for Question 12 is 8 marks)

(4)

 

(4)

100

c – y2
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The random variable X has a probability function

 P(X = x) =               x = 1, 3

where k is a constant.

Find the value of k giving your answer in the form a + b , where a and b are integers.

13

1

k – x

(5)

(Total for Question 13 is 5 marks)
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The random variable X has a probability function

 P(X = x) = kx – c              x = 5, 6, 7, 8

where k and c are constants.

Given that P(X = 5) = 0.01  find the values of k and c.

14

(4)

(Total for Question 14 is 4 marks)
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The random variable X has a probability function

 P(X = x) = ቊ
kx 

(k – 0.2)x 
 
x = 1, 2 

x = 3, 4 

where k is a constant.

(a) By working out the value of k, find the complete probability distribution of X.

The random variable Y has a probability function

 P(Y = y) = ቊ
c(y + 0.5) 

cy2   
y = 0, 1

y = 2, 3, 4 

where c is a constant.

(b) By working out the value of c, find the complete probability distribution of Y.

15

(Total for Question 15 is 10 marks)

(5)

(5)
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The random variable X ~ B(30, 0.4)

Find 

1

(1)

(1)

(1)

(2)

(2)

(Total for Question 1 is 7 marks)

(i) P(X = 18)

(ii) P(X ≤ 10)

(iii) P(X < 10)

(iv) P(X ≥ 13)

(v) P(X > 13)

The random variable Y ~ B(12, 0.65)

Find 

2

(Total for Question 2 is 8 marks)

(i) P(Y = 7.8)

(ii) P(Y < 7.8)

(iii) P(5 < Y < 11)

(iv) P(3 ≤ Y < 9)

(v) P(4 ≤ Y ≤ 6)

(1)

(1)

(2)

(2)

(2)
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The random variable X ~ B(60, 0.6)

k is the smallest integer for which P(X ≤ k) > 0.9

Find P(X = k)

3

(3)

(Total for Question 3 is 3 marks)

Bill flips a coin until he gets three heads in a row. 

Let X be the number of times that Bill flips the coin. 

(a) Explain why X cannot be modelled with a binomial distribution.

Jack selects 5 cards at random from a deck of 52 cards. 

Let Y be the number of cards in Jack’s hand that are spades.

(b) Explain why Y cannot be modelled with a binomial distribution.

4

(Total for Question 4 is 2 marks)

(1)

(1)
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Penny has a biased coin that can land on either head or tails.

For Penny’s coin, P(Heads) = 0.78

Penny flips the coin 15 times and records the number of times it lands on heads.

(a) Find the probability that the coin lands on heads

      (i) exactly 11 times

      (ii) less than 8 times

      (iii) more than 12 times

Franc also has a biased coin that can land on either heads or tails.

For Franc’s coin, P(Heads) = 0.6

Franc flips the coin n times and records the number of times it lands on heads.

0.1 < P(Franc throws less than 10 heads) < 0.4

(b) Find a set of possible values for n

5

(1)

(1)

(2)

(4)

(Total for Question 5 is 8 marks)

103
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Skye and Ava both practice penalty kicks for their football team. 

After taking a large amount of penalty kicks, they find that

 P(Skye scores a penalty kick) = 0.85

 P(Ava scores a penalty kick) = 0.81

During football training on Monday, both players take one penalty kick. 

(a) Find the probability that at least one of the players scores their penalty kick.

During football training on Tuesday, both players take 10 penalty kicks.

(b) State suitable binomial distributions to model the number of penalty kicks scored by each 

      of Skye and Ava.

(c) Find

     (i) the probability that Skye scores fewer than 6 of her penalty kicks.

     (ii) the probability that Ava scores more than 7 of her penalty kicks.

     (iii) the probability that both Skye and Ava score exactly 8 of their penalty kicks.

Skye says: 

“When I miss a few penalties in a row, I feel pressure and I am more likely to miss the next one”

 (d) Comment on the suitability of using the binomial distribution to model the number of 

       penalties scored by Skye.

6

(2)

(2)

(1)

(2)

(3)

(1)

(Total for Question 6 is 11 marks)
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A fair dice has the numbers 1, 2, 3, 4, 5 and 6. 

A game involves rolling five identical fair dice.

A player wins the game if they roll the number 6 on two or more of the dice.

(a) State a suitable binomial distribution to model the number dice showing the number 6 

(b) Calculate the probability that a player wins the game. 

Felix plays the game seven times. 

(c) State a suitable binomial distribution to model the number of times Felix that wins the game.

(d) Find the probability that Felix wins the game

     (i)  all seven times

     (ii) more than once

     (iii) either three or four times

7

(1)

(2)

(1)

(1)

(2)

(2)

(Total for Question 7 is 9 marks)
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A supermarket runs a promotion for its customers.

When reaching the checkout, customers are asked to pick an integer from 1 to 100.

The cashier then generates a random integer between 1 and 100 using a random number generator.

If the numbers match, then the customer wins and does not have to pay for their shopping. 

Between 3pm and 4pm, 350 customers take part in the promotion.

(a) State a suitable binomial distribution to model the number of customers that win and do not 

have to pay for their shopping between 3pm and 4pm.

(b) Find the probability that between 3pm and 4pm

     (i) exactly 3 customers win

     (ii) no more than 5 customers win

     (iii) more than 7 customers win

Between the hours of 7pm and 8pm the store manager changes the promotion, so customers only 

need to select a number between 1 and 50. 

Between 7pm and 8pm 630 customers take part in the promotion.

The store manager says “I am 99% sure that no more than 20 customers will win”

(c) Comment, with calculation, on this claim.

8

(1)

(1)

(1)

(2)

(3)

(Total for Question 8 is 8 marks)
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A biased dice can land on the numbers 1, 2, 3, 4 or 5.

The random variable X represents the number that the dice lands on.

X has the following probability distribution, where k is a constant.

(a) Find P(X < 4)

The dice is rolled 40 times. 

The random variable Y represents the number of times the dice roll is a number 2.

(b) State a suitable binomial distribution to model Y.

(c) Find

9

x 1 2 3 4 5

P(X = x) k 3k k + 0.1 2k k + 0.02

(i) P(Y = 13)

(ii) P(Y < 11)

(iii) P(Y ≥ 17)

(3)

(1)

(1)

(1)

(2)

(Total for Question 9 is 8 marks)
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To be able to drive, learners need to pass a theory test and then a practical test.

Data shows that 46% of attempts at the theory test result in pass and that 49% of attempts at the 

practical test result in a pass. 

On Monday 60 learners take a theory test, and 28 learners take a practical test. 

(a) State suitable binomial distributions to model the number of learners who pass each of the tests.

(b) Use your models to find 

      (i) the probability that the number passing the theory test is exactly 26

      (ii) the probability that the number passing the theory test is less than 30

      (iii) the probability that the pass rate for the practical test was more than 75%

On Tuesday 52 learners take the theory test.

The random variable A represents the number of learners who pass the theory test on Tuesday.

P(A ≤ k) < 0.15

P(A ≥ k) < 0.99

(c) Find a set of possible values for k.

10

(2)

(1)

(1)

(2)

(4)

(Total for Question 10 is 8 marks)
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A gameshow has 12 identical boxes. 

The word “win” is written on the inside of 7 of the boxes and the word “lose” is written on the rest. 

A contestant must select one of the boxes and open it. 

All 12 boxes are then mixed up and the contestant repeats this process 4 more times.

X is the random variable representing the number of times that contestants open boxes that say “win”.

(a) Write down a suitable distribution for X.

(b) Find

To win the gameshow the contestant must open at least 4 boxes that say “win”.

(c) Find the probability that a contestant wins the game.

During a season, the gameshow has 32 contestants.

(d) Find the probability that at least 10 of the contests win the game.

11

(i) P(X = 3)

(ii) P(X < 2)

(1)

(1)

(1)

(2)

(3)

(Total for Question 11 is 8 marks)
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===================== BONUS AQA ONLY QUESTIONS =====================

Find the mean of the number of times that Allan successfully performs the 

jump in a daily practice session. 

12 (a)

[1 mark]

Allan is attempting to complete a level in a computer game as fast as possible.

One level has a difficult jump to perform, so Allan practices this jump everyday. 

During a daily practice session, Allan always attempts this jump 80 times.

On each attempt, Allan successfully performs the jump with probability 0.72

The number of successful jumps in a daily practice session can be modelled 

using a binomial distribution.

12

Find the standard deviation of the number of times that Allan successfully 

performs the jump in a daily practice session. 

12 (b)

[2 marks]

Alan practices the jump 80 times per day, for 5 days in a row.

Find the probability that on each of these 5 days Allan performs the jump 

successfully at least 55 times. 

12 (c)

[3 marks]
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===================== BONUS AQA ONLY QUESTIONS =====================

The discrete random variables X and Y can be modelled by the distributions

X ~ B(a, 0.18)

Y ~ B(b, 0.81)

13

Ross calculates the mean of X to be exactly 9.45

Explain why Ross must be incorrect.

13 (a)

[1 mark]

The standard deviation of Y is 3.42

Find P(Y ≥ 64)  

13 (b)

[5 marks]
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===================== BONUS AQA ONLY QUESTIONS =====================

The discrete random variables X and Y can be modelled by the distributions

X ~ B(n, 0.48)              where n > 0 

Y ~ B(120, p)   where p > 0

mean of X = 3 × mean of Y

variance of X = 2 × variance of Y

Find the values of n and p.

14

[6 marks]
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A game at a school fair states that 30% of players will win a prize. 

Winnie claims that the statement is false and that in fact the true percentage of players who 

will win a prize is less than 30%.

Winnie observes the next 40 players of the game and records that 7 of those players win.

(a) Stating your hypotheses clearly, test Winnie’s claim at a 5% level of significance.

(b) For the test in part (a)

      (i) write down the p-value 

      (ii) find the critical region 

      (iii) find the actual level of significance

1

(4)

(1)

(2)

(1)

(Total for Question 1 is 8 marks)
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(1)

(1)

(2)

(4)

A fair 6-sided dice can land on the numbers 1, 2, 3, 4, 5, or 6.

Gemma rolls the dice once and records the number it lands on.

(a) Write down the name of the distribution that can be used to model the number that the dice 

lands on.

Harpreet rolls the dice 10 times and records the number of times she rolls the number 6.

(b) Find the probability that Harpreet rolls the number 6

     (i) once

     (ii) more than once

     

Rauri suspects that the dice may not be fair and in fact be biased as the number 6

Rauri tests the dice by rolling it 90 times and he records the number 6 a total of 22 times.  

(c) Carry out a suitable test to determine whether the dice is biased towards the number 6.

     You should state your hypothesis clearly and use a 5% level of significance.

2

(Total for Question 2 is 8 marks)
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A school claims 60% of students walk to school. Test if true.

A chocolate brand says 40% of its sweets are red. Test this claim.

A company advertises that 80% of customers are satisfied. Test the satisfaction rate.

A survey suggests 1 in 5 people prefer tea to coffee. Test this proportion.

An exam board claims 75% of students pass a certain exam. Test the claim.

A bakery says 90% of loaves are baked to standard. Test this quality claim.

A poll suggests 55% of voters support a candidate. Test this claim.

A car manufacturer says only 5% of cars fail the MOT. Test if the failure rate is higher.

A new medicine claims to cure 70% of patients. Test the effectiveness.

A website claims 10% of users click on adverts. Test the click-through rate.

A university claims 60% of applicants receive offers. Test this proportion.

A train company claims 95% of trains arrive on time. Test punctuality.

A footballer claims to score penalties with probability 0.8. Test this.

A school claims half of its students are female. Test if gender balance is 50–50.

A phone company says 98% of calls connect successfully. Test this reliability.

A newspaper claims 70% of people recycle regularly. Test the proportion.

An online store says 85% of deliveries are on time. Test their claim.

A sports team claims their player wins 60% of coin tosses before games. Test the claim.

A drinks brand says 1 in 10 bottles has a prize code. Test this probability.

A student claims they guess true/false questions correctly 50% of the time. Test if they’re better than random.

A teacher says 30% of homework is submitted late. Test the lateness proportion.

A cinema claims 80% of customers buy popcorn. Test this.

A shopkeeper says 40% of customers pay by card. Test the claim.

A government claims unemployment is below 10%. Test if true.

A lottery advertises 1 in 100 tickets is a winner. Test the winning proportion.

A basketball player claims to score 3-pointers with 35% accuracy. Test if accurate.

A new machine claims to produce 95% defect-free products. Test the quality.

A politician claims 65% of people support a policy. Test the proportion.

A call centre claims 70% of calls are answered within a minute. Test if true.

A charity claims 20% of people donate regularly. Test this claim.

A bag has red and blue counters in equal proportion. Test if the bag really has 50% red.

A spinner has 5 equal sectors. Test if it is equally likely to land on each.

A coin is thought to be weighted in favour of tails.

A manufacturer claims a dice is perfectly balanced. Test the probability of rolling an odd number is 0.5.

A coin is claimed to land heads 60% of the time.

A card shuffled from a full deck should give a red suit 50% of the time. Test this claim.

A die is supposed to be fair. Test whether the chance of rolling a number less than 3 is 1/3.

A spinner with 3 equal regions should land on each with probability 1/3. Test if it’s biased.

A pack of cards is supposed to be complete. Test if the probability of drawing a heart is 1/4.

A weighted coin is believed to land heads with probability 0.7. Test this.

A bag with red/green balls claims equal proportions. Test if reds are more frequent.

A coin lands heads 12 times in 20 flips. Test fairness.

A random number generator should produce even/odd equally often. Test if it’s biased.

A spinner has half of its area shaded. Test if it lands on shaded region with probability 0.5.

A die is claimed to roll prime numbers with probability 1/2. Test this claim.

A set of counters has 3 reds, 1 blue. Test whether red has probability 3/4.

A manufacturer says their spinner lands on “win” with probability 0.2. Test this.

A coin is believed to be fair, but tests suggest it lands heads too often.

A revision website claims that 60% of the students who pay to use the site will achieve a grade A*

Sofia believes that the true proportion of students achieving an A* is less than 60%.

She collects data from a random sample of 30 students who used the website and finds that 13 of 

them achieved a grade A*.

(a) State suitable hypotheses to test Sofia’s claim.

(b) Carry out a hypothesis test at a 10% level of significance to determine whether there is 

      evidence that the proportion of students achieving a grade A* is less than 60%.

(c) Write down the p-value for the test in part (b)

(d) Find the acceptance region for the test in part (b)

3

(1)

(3)

(1)

(2)

(Total for Question 3 is 7 marks)
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It is known that 16% of visitors to a company’s website will purchase a product. 

A website designer claims that if the company changes the website layout, the proportion of 

visitors who purchase a product will increase.

The company changes the website layout as suggested and tracks whether the next 200 visitors 

purchase a product or not.

The company carries out a hypothesis test, at a 5% level of significance, to test the website 

designer’s claim.

(a) State suitable hypotheses for the test.

(b) Find the critical region for the test.

The company observes that 44 of the 200 visitors purchased a product.

(c)  State the conclusion of the hypothesis test.

(d)  Find the actual find the actual level of significance for the test.

4

(1)

(2)

(1)

(1)

(Total for Question 4 is 5 marks)
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Data from a school shows that each week, 8% of the students receive a detention.

One week, the headteacher selects a sample of 25 students.

(a) State a suitable distribution to model the number of students in the sample who receive a 

detention.

(b) Find the probability that from the sample

     (i) no students receive a detention

     (ii) less than 3 students receive a detention.

The headteacher believes that with a new behaviour policy the proportion of students receiving a 

detention in a week will decrease.

After the introduction of the new policy, a new sample of 50 students is taken and the 

headteacher finds that 1 student received a detention.

(c) Carry out a suitable test to determine whether the proportion of students receiving a detention 

      has decreased. You should state your hypothesis clearly and use a 10% level of significance.

5

(1)

(1)

(1)

(4)

(Total for Question 5 is 7 marks)
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A train operator claims that 95% of their trains arrive on time. 

Thomas carries believes that the true proportion of trains that are on time is lower than 95%

He decides to take a random sample of 20 trains to see if they are on time or not. 

(a) Suggest a suitable distribution to model the number of trains from the sample that are on time.

(b) State an assumption that you have made when modelling the distribution in part (a)

Using his sample, Thomas carries out a hypothesis test, at a 1% level of significance, to test the 

train operator’s claim.

(c) State suitable hypotheses that Thomas could use.

(d) For the hypothesis test, find

      (i) the critical region

      (ii) the acceptance region

      (iii) the actual significance level

Thomas observes that 17 of the trains from the sample are on time.

(e)  State the conclusion of the hypothesis test.

6

(1)

(1)

(1)

(2)

(1)

(1)

(1)

(Total for Question 6 is 8 marks)
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During training sessions, a tennis player faults on their first serve 28% of the time.

During a match, the player takes 85 first serves and faults on 32 of them. 

(a) Carry out a suitable test to determine if the proportion of first serves that are faults in 

matches is different to that in training sessions.

       You should state your hypothesis clearly and use a 5% level of significance.

(b) Write down the p-value for the test in part (a)

During another match, the tennis player serves 72 first serves.

Another hypothesis test is carried out, at the 5% level of significance, to determine if the 

proportion of first serves that are faults in matches is different to that in training sessions.

(c) Find the acceptance region for this new hypothesis test.

7

(4)

(1)

(3)
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Data shows that 11% of people in the UK are left-handed. 

A random sample of 1000 people from the UK is taken and they are asked if they are left-handed.

(a) Suggest a suitable distribution to model the number of left-handed people in the sample.

(b) Find the probability that from the sample

     (i) less than 100 are left-handed

     (ii) at least 110 are left-handed

Jeremy wants to test if the proportion of people in his city that are left-handed is different to that 

of the UK.

Jeremy randomly samples 90 people and finds that 4 of them are left-handed.

(b) Carry out a suitable test to determine if the proportion of people in Jeremy’s city that are 

      left-handed if different to that of the UK.

      You should state your hypothesis clearly and use a 5% level of significance.
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(1)

(1)

(2)

(4)
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A pharmaceutical company states that when taking a particular medicine, 1 in 10 patients will 

experience side effects.

A doctor claims that the proportion of patients experiencing side effects when taking this 

medicine is different to that stated by the pharmaceutical company. 

The doctor samples their next 68 patients who take this medicine and records how many 

experience side effects. 

(a) State the type of sampling method used by the doctor.

To test their claim the doctor carries out a hypothesis, at the 5% level of significance.

(b) State suitable hypotheses that the doctor could use.

(c) 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. 

(d)  Find the actual find the actual level of significance for the test.

The doctor observed that 5 of the 68 patients experienced side effects.

(e)  State the conclusion of the hypothesis test.

9

(1)

(1)

(4)

(1)

(1)

(Total for Question 9 is 8 marks)
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A skincare company claims that 4 in 5 users of their product reported “visibly better skin”.

An advertising standards organisation decided to conduct a hypothesis test, at the 1% level of 

significance, to investigate if the true proportion differed from 4 in 5 users.

A random sample of 45 users of the product was taken and they were asked if they had “visibly 

better skin”.

(a) State suitable hypotheses that the advertising standards organisation could use for this test.

(b) Find the critical region for this test.

     You should state the probability associated with each tail, which should be as close to 0.5% 

     as possible. 

(c)  Find the actual find the actual level of significance for the test.

The advertising standards organisation observed that 27 of the 45 users of the product reported 

“visibly better skin”.

(d)  State the conclusion of the hypothesis test.

10

(1)

(4)

(1)

(1)

(Total for Question 10 is 7 marks)
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