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Welcome to the Brilliant Tutoring Programme 

Welcome to the Brilliant Tutoring Programme, run by The Brilliant Club. This programme is 

designed to help you boost your confidence, knowledge, and skills in a core subject. Your 

teacher has selected you because you are already doing well at school but believes that 

with extra support from this tuition you can achieve even more ambitious grades and 

reach your full potential. 

You’ll be covering core school subjects, working in a small tutorial group with a PhD 

researcher or Masters student as your tutor. This means that the programme also offers you 

the opportunity to widen your understanding of university.  

You’ll be in a group with three other pupils and will have 15 hours of tutoring. This will usually 

be delivered virtually over Microsoft Teams. 

Tutorial Description 

Tutorial 1 
You tutor will introduce themselves and tell you a bit about their research 

or degree subject. 

Tutorial 2-13 
These are the tutorials where your tutor will teach you around three 

modules based on your school curriculum. 

Tutorial 14 
This will be a refresher session where you will revisit a topic from one of the 

modules you have previously covered.  

Tutorial 15 
The final tutorial is for your tutor to give you feedback and for you to 

reflect on your progress. 
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Making the most of your tutorials 

The purpose of your tutorials is for you to learn, recap or revise topics that you will cover in 

school, and to help you feel more confident as you approach your exams. Your tutor will 

get you involved in activities and tasks to help you with this. To make the most of the 

tutorials, we expect you to: 

 Turn on your video and microphone, if you can and feel comfortable doing so. 

 Engage with the activities your tutor sets and answer their questions via the chat 

functions or by using your microphone. 

 Use appropriate language, listen carefully and be respectful of your tutor and 

others in your group. 

 Be organised – log on in time for the start of your tutorial and bring this handbook 

and any stationary or equipment you might need. 

 Complete any surveys and Knowledge Checks that you are asked to do by your 

school or tutor. 

Knowledge Checks 

You’ll complete an online Knowledge Check at the start and end of each module, so that 

you, your tutor and your school can see how far you’ve progressed over the course of your 

tutorials.  

To complete the Knowledge Checks you should use the link provided by your tutor.   

If you’re not able to complete the questions online, they’re also in this handbook. You can 

complete them and either take a photo of your answers or type them in an email and send 

it to btpschools@thebrilliantclub.org along with your school and the name of your tutor. 

Contact us 

If you ever have any questions or need help from The Brilliant Club, contact us on: 

btpschools@thebrilliantclub.org 
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Module 1 – Ratio and Proportions 

Tutorial Topic 

Tutorial 1.1 Writing, interpreting and using ratios 

Tutorial 1.2 Proportional reasoning in everyday contexts 

Tutorial 1.3 Proportional reasoning in geometry 

 

Knowledge Check 1 

You will complete this at the start and end of each module. You should complete these 

questions using the online form provided by your tutor if you can. 

  

1. If the ratio a:b is 4:5, what is a written in terms of b? 

 

a = (5/4)b a = 5b 

 

a = (4/5)b 

 

a = 4b 

 

2. A bag has red, green, and blue counters. The ratio of blue to red is 2:3. 

The ratio of red to green is 5:7. What is the ratio of blue to green? 

 

2:7 10:21 3:5 14:28 

 

3. Baking 16 shortbread biscuits requires 140g butter, 100g sugar and 180g 

flour. How many shortbreads can Johan make with 315g butter, 240g 

sugar and 280g flour? 

 

38 36 24 16 

 

4. A and B are similar triangles. The base of A is 8cm, and the hypotenuse is 

14cm. The base of B is 6cm. What is the length of the hypotenuse of B? 

12cm 18.7cm 14cm 10.5cm 
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Tutorial 1.1 - Writing, interpreting and using ratios 

In this tutorial you will look at: 

 Representing a ratio as a picture, a bar model, a fraction or a percentage 

 Simplifying, comparing or combining ratios 

 Solving number and word problems about sharing whole amounts into two or 

more unequal parts 

Use this area for notes and problem solving 
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Practice makes permanent  

1. In a packet of sweets the ratio of green to yellow sweets is 3 : 7 What fraction of 

sweets are green? 

 

 

2. 3/5 of students have an iPhone. What is the ratio of students with an iPhone to those 

without an iPhone? 

 

 

3. Write the ratio 5 : 4 in the form n : 1 and also 1 : n 

 

 

4. John has £30 more than Kim. They have £110 in total. What is the ratio of “John’s 

amount : Kim’s amount”? 

 

 

5. David, Susie and Tarig share some money in the ratio 2 : 3 : 6. Tariq gets £45 more 

than Susie. How much does David receive? 

 

 

6. A bag has red, green and blue counters. The ratio of red to green is 4 : 3. The ratio of 

red to blue is 7 : 4. There are 64 blue counters. How many green counters are there? 

 

 

7. a : b = 10 : 3 and 5b = 4c.  Work out a : c in its simplest form. 
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8. At a school, the ratio “number of year 10 students : number of year 11 students” is 7 : 

5. There are 68 more year 10 students than year 11 students. Work out the 

total number of year 10 and year 11 students at the school. 

 

 

9. A triangle has angles in the ratio 1 : 3 : 5. Is the triangle right-angled? 

 

 

10. Yellow and red paint should be mixed in the ratio 2 : 1 to make orange paint. Dom 

makes 12 litres of orange paint, but he wrongly mixes the yellow and red paint in 

the ratio 1 : 2. How much yellow paint can Dom add to make the correct shade of 

orange paint? 
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Tutorial 1.2 - Proportional reasoning in everyday contexts 

In this tutorial you will look at: 

 Using proportional reasoning to decide which of two or more options is the ’best 

buy’, or similar problems 

 Using proportional reasoning to ‘scale up’ or ‘scale down’ the ingredients 

needed to prepare a recipe, or similar problems 

 Using proportional reasoning in more complicated contexts, where you can’t 

‘scale up’ or ‘scale down’ immediately 

Use this area for notes and problem solving 
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Practice makes permanent  

1. Shop A sells 4 pencils for 21p. Shop B sells 5 pencils for 26 p 

a)  Which shop is the best value? 

b)  What is the cheapest way to buy 33 pencils? 

 

 

 

2. 590 grams of butter are needed to make 9 cakes. Tiwana wants to make 13 of these 

cakes. She has 800 grams of butter. Does Tiwana have enough butter to make 13 

cakes? Show all your reasoning. 

 

 

 

3. Sam is going on holiday from USA to England. Before leaving, she changes 1600 

American dollars (USD) into pounds sterling (GBP). There is a 2% commission charge.

The exchange rate is 1 USD = 0.75 GBP. 

Calculate the amount of foreign currency Sam takes on holiday. 

 

 

 

4. Sam returns to USA from a holiday in England. She changes the remaining 230 pounds 

sterling (GBP) into American dollars (USD) at the bank. There is a 2 % commission 

charge. The exchange rate is 1 USD = 0.75 GBP.  

Calculate the amount of money Sam has left after her holiday (to the nearest 

USD).       
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5. Bhavna has 60 print cartridges to sell. Each cartridge is black and white, or colour.

The ratio of black and white cartridges to colour cartridges is 3:2. 

Each cartridge has a normal price of £20.  

Bhavna reduces the price of all black and white cartridge by 40%. 

Bhavna sells all 60 ink cartridges. 

Work out the total amount Bhavna will receive. 

 

 

 

 

6. Here are three offers on the same product in three different shops: 

 

 Which offer is the best value? You must show your working.  
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Tutorial 1.3 - Proportional reasoning in geometry 

In this tutorial you will look at: 

 Using proportional reasoning to solve problems about similar shapes 

 Using proportional reasoning to solve problems about line segments 

 Using proportional reasoning to solve problems about vectors 

Use this area for notes and problem solving 
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Practice makes permanent  
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Module 1 review 

How do you feel now? 

This module aimed to help you with: 

Tutorial Topic 

Tutorial 1.1 Writing, interpreting and using ratios 

Tutorial 1.2 Proportional reasoning in everyday contexts 

Tutorial 1.3 Proportional reasoning in geometry 

 

Knowledge Check 2 

These questions will help you see what you’ve learnt over the course of this module. You 

should complete these questions using the online form provided by your tutor if you can. 

  

1. If the ratio c:d is 7:9, what is d written in terms of c? 

 

d = (9/7)c d = 7c d = (7/9)c d = 9c  

2. A bag has orange, purple and white counters. The ratio of orange to 

purple is 8:5. The ratio of orange to white is 6:11. What is the ratio of 

orange to purple to white? Write the ratio in its simplest form.  

 

8:5:11 48:30:11 14:5:11  24:15:44 

 

3. A recipe for 20 biscuits requires 100g butter, 75g sugar, 160g flour and 10g 

cacao powder. Fleur has 3kg butter, 2.5kg sugar, 5kg flour and 320g 

cacao powder. How many biscuits can she make? 

 

625 640 600 660 

 

4. C and D are similar shapes. The shortest side of C is 5.5cm and the 

longest side is 9cm. The longest side of D is 13.5cm. What is the length of 

the shortest side of D? 

 

8.25cm 10cm 5.5cm 7.5cm 
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What next? 

Reflection is important because it helps you review and improve the way you approach 

tasks, rather than just carrying on doing things as you have always done them. 

Take a few minutes to think about where you think you did well during the last four tutorials, 

and what you think you could improve on. Write you thoughts in the boxes below. 

What I did well… What I could have improved on… 

  

What I could do differently to make the most of my next tutorials… 
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Module 2 - Fractions, decimals, percentages and 

proportionality 

Tutorial Topic 

Tutorial 2.1 Fractions and decimals in numerical and algebraic contexts 

Tutorial 2.2 Percentage changes in numerical and algebraic contexts 

Tutorial 2.3 Direct and Inverse proportion 

 

Knowledge Check 1 

You will complete this at the start and end of each module. You should complete these 

questions using the online form provided by your tutor if you can. 

  

1. A £180 games console has been reduced in a sale by 5%, and again by 

15%. What is the sale price of the console? 

£145.35 £144.00 £160.00 £140.00 

 

2. The sides of a square increase by 10%. By what percentage does the 

area of the square increase? 

10% 11% 20% 21% 

 

3. Write as a single fraction in its simplest form: 
3

(𝑥 + 1)
− 

5

(2𝑥 − 1)
 

−2

(2𝑥 − 1)
 

(𝑥 − 8)

((𝑥 + 1)(2𝑥 − 1))
 

(6𝑥 − 8)

(2𝑥 − 1)
 

−2

((𝑥 + 1)(2𝑥 − 1))
 

 

4. x is a number.  
3

4
 of 300 is the same as 

1

8
 of x. What is the value of x? 

3200 2400 1800 600 

 

5.  y is directly proportional to x. y = 4.5 when x = 1.5. 

Work out the value of x when y = 18. 

 3

2
 

6 3

8
 

15 
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Tutorial 2.1 - Writing, interpreting and using ratios 

In this tutorial you will look at: 

 Comparing, simplifying and calculating with fractions and decimals 

 Comparing, simplifying and calculating with numbers written in standard form 

 Adding and subtracting algebraic fractions 

Use this area for notes and problem solving 
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Practice makes permanent  

1. 2
7⁄  of all the flowers in a shop are roses. 3 4⁄  of these roses are red. There are 42 red 

roses in the shop. How many flowers are there in the shop? 

 

 

2. There are 40 sweets in a bag, which are red or blue. 

The ratio or red sweets to blue sweets is 1: 4 

1
4⁄  of the red sweets are heart shaped 

3
8⁄  of the blue sweets are heart shaped 

What fraction of the 40 sweets are heart shaped? 

 

 

 

3. Write 0.008413 × 10-13 into standard form 

4.  

 

5. The surface area of the moon is 38 million km2. 

The surface area of Saturn is 42.7 billion km2.  

The surface area of Saturn is greater than the surface area of moon. How many times 

greater? 

Give your answer in standard form 

 

 

 

5. Write as single fractions in their simplest form 

3

𝑥 − 3
−

2

𝑥 − 2
 

 

3𝑥 + 1

3
−

4𝑥 − 7

4
 

 

1

𝑥 + 2
−

2

𝑥
+

1

𝑥2
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Tutorial 2.2 - Percentage changes in numerical and algebraic 

contexts 

In this tutorial you will look at: 

 Solving word problems involving a percentage change 

 Solving word problems involving repeated percentage changes 

 Writing and using percentage changes in algebraic expressions 

Use this area for notes and problem solving 
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Practice makes permanent  

1. Book shop A increased its prices by 5%, and then by a further 4%. Book shop B increased 

its prices by 3% and then by a further 6%. Which shop increased its prices by the greater 

percentage? Justify your answer. 
 

 
 
 

2. A shop decreases prices by 30% and then by a further 10%. Rachel says: “Prices have 

now decreased by 40%”. Is Rachel correct? You must justify your answer. 
 
 
 
 

3. The normal price of a television is reduced by 20% in a sale. The sale price of the 

television is £320. Work out the normal price of the television. 
 
 
 
 

4. A company bought a van that had a value of £12 000. Each year the value of the van 

depreciates by 25%. Work out the value of the van at the end of three years. 
 

 

 
 

5. On 1st January 2016 James invested £5000 in a bank account. The account pays 2.5% 

compound interest per year. On 1st January 2019 James withdrew £1000 from the 

account. Work out how much money James had in the account on 1st January 2020. 
 
 
 
 

6. Henry invests £4500 at a compound interest rate of 5% per annum. At the end of n 

complete years the investment has grown to £5469.78. Find the value of n. 
 
 
 
 

7. Bilal is paid £350 a week. Each week she shares her pay with her mother in the ratio 3 : 2. 

She then saves 22% of her share. How many weeks will it take her to save £231? 
 
 
 

8. Here is a formula F = x ÷ y.  
x increases by 40% and y decreases by 20%. 
Work out the percentage change in F. 
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Tutorial 2.3 - Direct and Inverse proportion 

In this tutorial you will look at: 

 Solving problems about two variables that have a directly proportional 

relationship  

 Solving problems about two variables that have an inversely proportional 

relationship 

 Solving word problems about compound measures 

Use this area for notes and problem solving 
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Practice makes permanent  

1. 𝑦 is directly proportional to 𝑥. 𝑦 =
1

3
 when 𝑥 = 9  

a) Express 𝑦 in terms of 𝑥.   

b) Calculate the value of 𝑥 when 𝑦 = 2 

 

 

2.  𝑦 is inversely proportional to 𝑥. 𝑦 = 12 when 𝑥 = 0.3 

a) Express 𝑦 in terms of 𝑥.  

b) Calculate the value of 𝑥 when 𝑦 = 9 

 

 

3.  𝑥 is inversely proportional to the square of 𝑦.  

When 𝑥 = 2, 𝑦 = 8.5 

a) Express 𝑦 in terms of 𝑥.  

b) Calculate the value of 𝑦 when 𝑥 = 0.5 

 

 

4. Liquid A has a density of 1.64 g/cm3. 90 cm3 of liquid A is mixed with 150 cm3 of liquid 

B to make liquid C. Liquid C has a density of 1.47 g/cm3. 

Work out the density of liquid B. 

 

 

 

5. A box exerts a force of 120 Newtons on a table. The pressure on the table is 25 

Newtons/m2. Calculate the area of the box that is in contact with the table. 

 

 

6. Jacob took a train from Bristol to Bath. The distance was 16,000m. The average 

speed was 120 km/h. Work out the time taken. Give your answer in minutes. 
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7. Change 350 kilometres per hour to a speed in metres per second. Give your answer 

correct to the nearest whole number. 

 

 

8. On Monday, Zarah made a journey. On Tuesday, she made the same journey. Her 

average speed on Tuesday was 30% greater than her average speed on Monday. 

Calculate the percentage reduction in the time her journey took on Tuesday 

compared with Monday. 
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Module 2 review 

How do you feel now? 

This module aimed to help you with the following: 

Tutorial Topic 

Tutorial 2.1 Fractions and decimals in numerical and algebraic contexts 

Tutorial 2.2 Percentage changes in numerical and algebraic contexts 

Tutorial 2.3 Direct and Inverse proportion 

 

Knowledge Check 2 

These questions will help you see what you’ve learnt over the course of this module. You 

should complete these questions using the online form provided by your tutor if you can. 

  

1. A £40 coat increased in price by 12%. After this, a sale in the shop 

reduced it by 30%. What is the sale price of the coat? 

£32.40 £40.00 £30.00 £31.36 

 

2. The radius of a circle increases by 20%. By what percentage does the 

area of the circle increase? 

0% 44% 40% 20% 

 

3. Write as a single fraction in its simplest form: 
(𝑥 − 1)

3𝑥
−  

4

(𝑥 + 5)
 

(𝑥2 − 8𝑥 − 5)

(3𝑥 + 5)
 

4(𝑥 − 1)

3𝑥 + 5
 

(𝑥2 − 8𝑥 − 5)

3𝑥 (𝑥 + 5)
 

4(𝑥 − 1)

3𝑥(𝑥 + 5)
 

 

4. 

 

y is a number.  
3

5
 of 220 is the same as 

1

7
 of y. What is the value of y? 

924 900 1000 959 

 

 

 

5. 

 

 

 

y is inversely proportional to x. y = 2.5 when x = 4. 

Work out the value of x when y = 30. 
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 48 4 1

3
 

31.5 

 

 

What next? 

Reflection is important because it helps you review and improve the way you approach 

tasks, rather than just carrying on doing things as you have always done them. 

Take a few minutes to think about where you think you did well during the last four tutorials, 

and what you think you could improve on. Write you thoughts in the boxes below. 

What I did well… What I could have improved on… 

  

What I could do differently to make the most of my next tutorials… 
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Module 3 - Simplifying expressions and solving 

equations 

Tutorial Topic 

Tutorial 3.1 Simplifying algebraic expressions 

Tutorial 3.2 Solving linear equations 

Tutorial 3.3 Solving quadratic equations 

 

Knowledge Check 1 

You will complete this at the start and end of each module. You should complete these 

questions using the online form provided by your tutor if you can. 

  

1. Simplify: 3x(2-x) - 3(x-1) 

3𝑥 − 3𝑥2 − 1 3𝑥 − 3𝑥2 + 3 9𝑥 − 3𝑥2 + 3 −3𝑥 + 3𝑥2 − 3 

 

2. Simplify: √(252 𝑥16) + 3(𝑥2)4 

5𝑥16 + 3𝑥4 28𝑥8 5𝑥4 + 3𝑥8 8𝑥8 

 

3. Solve: 3(2x-3) = 4x+7 

𝑥 = 8 𝑥 = 13 𝑥 = 16 𝑥 = −1 

 

4. Rearrange the formula to make x the subject: 
𝑥

2
+ 𝑏 = 𝑐 

𝑥 =
(𝑐 − 𝑏)

2
 

𝑥 = 2(𝑐 + 𝑏) 
𝑥 =

(𝑐 + 𝑏)

2
 

𝑥 = 2(𝑐 − 𝑏) 

 

 

5. Solve: 𝑥2 + 5 = 6𝑥 

𝑥 =  −1 𝑜𝑟 𝑥 = −5 𝑥 = 5 𝑥 =  1 𝑜𝑟 𝑥 = 5 𝑥 = −1 

 

6. Factorise: 3𝑥2 + 17𝑥 + 10 

(3𝑥 + 10)(𝑥 + 1) (3𝑥 + 2)(𝑥 + 5) 𝑥(3𝑥 + 17) + 10 (3𝑥 − 2)(𝑥 − 5) 
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Tutorial 3.1 – Simplifying algebraic expressions 

In this tutorial you will look at: 

 Simplifying algebraic expressions by collecting ‘like’ terms 

 Simplifying algebraic expressions by first expanding brackets 

 Simplifying algebraic expressions by first factorising 

Use this area for notes and problem solving 
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Practice makes permanent  

1. Expand and simplify: 𝑎(5𝑎 + 6) + 𝑎(𝑎 + 5) 

 

 

2. Expand and simplify: 𝑎(5𝑎 + 𝑏) − 2𝑎(𝑎 + 𝑏) 

 

 

3. Expand and simplify: (2𝑎 + 5𝑏)(2𝑎 − 5𝑏)  

 

 

4. Expand and simplify: (2𝑎 − 5𝑏)2  

 

 

5. Expand and simplify: (2𝑎3 − 5𝑏4)2 

 

 

6. Expand and simplify: (3 − 𝑎)(3 + 𝑎)2 

 

 

7. Factorise: 15𝑎6 − 18𝑎3𝑏5 

 

 

8. Factorise: 12𝑎2𝑏3 − 18𝑎𝑏4 − 24𝑎5 

 

 

9. Simplify: 
4𝑎3𝑏2

14𝑎4𝑏
 

 

 

10. Simplify: 
18𝑎2−12𝑎

12𝑎−8
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Tutorial 3.2 - Solving linear equations 

In this tutorial you will look at: 

 Solving linear equations in which x occurs once  

 Solving linear equations in which x occurs more than once 

 Making x the subject of a linear equation  

Use this area for notes and problem solving 
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Practice makes permanent  

1. Solve for 𝑥: −5 = 15 − 4𝑥 

 

 

2. Solve for 𝑥: 
3𝑥+5

4
= 5 

 

 

3. Solve for 𝑥: 
16

2−3𝑥
 = 5 

 

 

 

4. Solve for 𝑥: 3(5𝑥 + 20) = 3𝑥 − 16 − 2(𝑥 − 3) 

 

 

 

5. The perimeter of this rectangle is 24cm. Work out the area. 

 

 

 

 

 

6. Solve for 𝑥: 
3−2𝑥

4
=

5−2𝑥

3
 

 

 

 

 

7. Rearrange to make 𝑥 the subject: 𝑤 + 𝑦𝑥 =  𝑣2 
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8. Rearrange to make 𝑎 the subject: 𝑣2 =  𝑢2 + 2𝑎𝑠 

 

 

 

9. Rearrange to make 𝑥 the subject: 
4𝑥+5

𝑎
= 2𝑥 − 9 

 

 

 

10. Rearrange to make 𝑥 the subject: 
𝑎

𝑏𝑥+𝑐
=

𝑏

𝑐−𝑎𝑥
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Tutorial 3.3 – Solving quadratic equations 

In this tutorial you will look at: 

 Factorising quadratic expressions 

 Solving quadratic equations that factorise 

 Rearranging and solving quadratic equations that factorise 

Use this area for notes and problem solving 
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Practice makes permanent  

Solve: 

1.  10𝑥2 + 5𝑥 = 0 

 

 

 

2.  10𝑥2 + 5𝑥 = 30 

 

 

 

3.  10𝑥2 − 40 = 0 

 

 

 

4.  (𝑥 − 2)2 − 25 = 0 

 

 

 

5.  (𝑥 − 2)2 − 𝑥 = 0 

 

 

 

6.  7𝑥 = 40 −
25

𝑥
 

 

 

 

7.  
𝑥

3
−

36

𝑥
= 1 

  



 

 

43 

 
 

Module 3 review 

How do you feel now? 

This module aimed to help you with: 

Tutorial Topic 

Tutorial 3.1 Simplifying algebraic expressions 

Tutorial 3.2 Solving linear equations 

Tutorial 3.3 Solving quadratic equations 

 

Knowledge Check 2 

These questions will help you see what you’ve learnt over the course of this module. You 

should complete these questions using the online form provided by your tutor if you can. 

  

1. Simplify: (3x-1)(2x-2) + (x+3) 

6𝑥2 − 7𝑥 + 1 6𝑥2 + 9𝑥 + 5 6𝑥2 − 7𝑥 + 5 6𝑥2 + 9𝑥 + 1 

 

2. Simplify: (2𝑥3)3 + 4𝑥6 − 8(𝑥2)3 

12𝑥6 − 8𝑥5 8𝑥9 − 4𝑥6 −2𝑥6 2𝑥9 + 4𝑥6 

 

3. Solve: 
(2𝑥+1)

2
=

(5−𝑥)

3
 

𝑥 = 3.25 
𝑥 =

13

7
 

𝑥 = 1.75 
𝑥 =

7

8
 

 

4. Rearrange the formula to make x the subject: 

𝑥 + 𝑏𝑥 = 𝑐 

𝑥 = 𝑐 − 𝑏 𝑥 =
𝑐

(1 + 𝑏)
 𝑥 = 𝑐 − 𝑏𝑥 

𝑥 =
(𝑐 − 𝑏)

𝑥
 

 

5. Solve: 5𝑥2 − 4 = (2 − 3𝑥)2 

𝑥 =  1 𝑜𝑟 𝑥 = 2 𝑥 = −2 𝑥 =  1  𝑥 = −1 𝑜𝑟 𝑥 = −2 

 

6. Factorise: 4𝑥2 − 7𝑥 + 3 

(4𝑥 + 3)(𝑥 + 1) (2𝑥 − 3)(2𝑥 − 1) 𝑥(4𝑥 − 7) + 3 (4𝑥 − 3)(𝑥 − 1) 
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What next? 

Reflection is important because it helps you review and improve the way you approach 

tasks, rather than just carrying on doing things as you have always done them. 

Take a few minutes to think about where you think you did well during the last four tutorials, 

and what you think you could improve on. Write your thoughts in the boxes below. 

What I did well… What I could have improved on… 

  

What I could do differently to make the most of my next tutorials… 
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Module 4 – Measurement and Geometry 

Tutorial Topic 

Tutorial 4.1 Area, Volume and Units 

Tutorial 4.2 Geometrical reasoning with angles 

Tutorial 4.3 Pythagoras’s Theorem and trigonometry in 2D right-angled triangles 

 

Knowledge Check 1 

You will complete this at the start and end of each module. You should complete these 

questions using the online form provided by your tutor if you can. 

  

1. Two similar boxes are made with card. The smaller box has height 15cm. 

To make the larger box, twice as much card is used as for the smaller 

box. 

Work out the height, h, of the larger box.  

30cm 21.2cm 15cm 25.5cm 

 

2. What is the volume of the cuboid, in metres 

cubed?  

 

17280m3 

 

172.8m3 

 

1.728m3 

 

0.01728m3 

 

 

3. 

 

Work out the value of x:  

8cm 6cm 11.7cm 4cm 

 

4. Work out the values of x and y for the following 

angles.  
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x = 25°, y = 2.5° 

 

 

x = 50°, y = 10° 

 

 

x = 50°, y = 2.5° 

 

 

x = 25°, y = 5° 

 

 

Tutorial 4.1 – Area, Volume and Units 

In this tutorial you will look at: 

 Calculating areas of 2D shapes and surface areas and volumes of 3D prisms 

 Calculating areas, surface areas and volumes of similar 2D and 3D shapes 

 Solving word problems about areas and volumes of shapes 

Use this area for notes and problem solving 
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Practice makes permanent  

1. A cone of height 6cm has a volume of 50𝜋cm³. What is the diameter of the circular 

base? 

 

 

2. A closed cylindrical can has a length of 10cm. The base has diameter 8cm. 

a) What is the total surface area of the cylinder? 

 

b) What is the volume of the cylinder? 

 

3. The cuboid below has three faces with surface areas of 40cm², 20cm² and 32cm². What 

is the volume of the cuboid? 

 

 

 

 

 

4. These two solid shapes are similar. The volume of A is 640cm3. Work out the volume of B. 

 

 

 

 

 

 

 

5. Convert 12.6 m3 to cm3 and 12.6 cm2 to m2 

 

 

20cm² 

32cm² 

40cm² 

8 cm 10 cm 

A  B  
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6. Three solid shapes A, B and C are similar. The surface area of shape A is 18cm2. The 

surface area of shape B is 98cm2. The ratio of the volume of shape B to the volume of shape 

C is 1 : 8. 

Work out the ratio of the height of shape A to the height of shape C. Give your answer in its 

simplest form. 

 

 

 

7. A drill cuts a cylindrical hole of radius 5cm through a wooden cube of side length 12cm. 

Work out the surface area of the wooden shape that is left. 
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Tutorial 4.2 – Geometrical reasoning with angles 

In this tutorial you will look at: 

 Calculating, with reasoning, ‘unknown’ angles between parallel lines and in 

polygons 

 Calculating, with reasoning, ‘unknown’ angles in circles 

 Using angles to make deductions about polygons, circles and lines 

Use this area for notes and problem solving 
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Practice makes permanent  

1. Work out the value of 𝑥 

   a)      b)  

 

 

 

 

 

 

2. A regular polygon has each interior angle equal to 170°. How many sides does the 

polygon have? 

 

 

3. A regular octagon and a regular decagon are joined. Work out the value of 𝑥. 

 

 

                                            

 

 

 

 

4. Work out the value of 𝑥, giving your reasoning. 

a)          b)  

 

 

 

 

 

 

 

𝑥 

𝐵 

𝐷 
𝐸 

120°
𝐴 𝐶 

55° 

𝑥 

80° 𝑥 
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c)   

 

 

 

 

 

 

 

 

5. Can the interior angles of a trapezium be in the ratio 1 : 3 : 4 : 4? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝑂 

𝐵 

𝐶 𝐷 

49° 
𝐴 

𝑥 
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Tutorial 4.3 - Pythagoras’s Theorem and trigonometry in 2D 

right-angled triangles 

In this tutorial you will look at: 

 Calculating with, and making deductions from, Pythagoras’ Theorem 

 Using trigonometry to calculate ‘unknown’ side lengths and angles 

 Using Pythagoras’ Theorem and trigonometry to solve problems in real-world 

contexts 

Use this area for notes and problem solving 
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Practice makes permanent  

1. Work out 𝑥:  

a)  b)  c)  d)  

 

 

2. Work out 𝜃: 

a)  b)  c)   d)  

 

 

 

3. Work out the area of this trapezium. 

 

 

 

4. Write 6 cos 30° − tan 60°   in the form √𝑘 where k is an integer.  

 

 

 

 

 

14 
𝑥 

35° 

6 
5 

𝑥 

12 

𝑥 7 

35° 
14 

𝑥 

𝜃 

6 

8 

15
𝜃 

57 
33 

52 

𝜃 

𝜃 

20 

16 

12 

18 
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Module 4 review 

How do you feel now? 

This module aimed to help you with: 

Tutorial Topic 

Tutorial 4.1 Area, Volume and Units 

Tutorial 4.2 Geometrical reasoning with angles 

Tutorial 4.3 Pythagoras’s Theorem and trigonometry in 2D right-angled triangles 

 

Knowledge Check 2 

These questions will help you see what you’ve learnt over the course of this module. You 

should complete these questions using the online form provided by your tutor if you can. 

  

1. Convert 165000cm3 to m3. 

16.5m3 

 

0.165m3 

 

1.65m3 

 

165m3 

 

2. What is the volume of the cylinder, in metres cubed?  

The solution is rounded to 2 significant figures. 

 

1200m3 

 

 

3.6m3 

 

 

12m3 

 

 

36000m3 

 

3. Work out the distance AD.  

8cm 6cm 11.7cm 4cm 
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4. Work out the value of x.  

 

 

 

 

 

x = 94° 

 

 

x = 47° 

 

 

x = 133° 

 

 

x = 86° 

 

 

What next? 

Reflection is important because it helps you review and improve the way you approach 

tasks, rather than just carrying on doing things as you have always done them. 

Take a few minutes to think about where you think you did well during the last four tutorials, 

and what you think you could improve on. Write you thoughts in the boxes below. 

What I did well… What I could have improved on… 

  

What I could do differently to make the most of my next tutorials… 
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Module 5 - Graphs 

Tutorial Topic 

Tutorial 5.1 Plotting graphs and solving equations 

Tutorial 5.2 Straight line graphs 

Tutorial 5.3 Graphs in real-life contexts 

 

Knowledge Check 1 

You will complete this at the start and end of each module. You should complete these 

questions using the online form provided by your tutor if you can. 

  

1. Which graph represents 𝑦 = 𝑥2 + 2? 

1.1.1 

 

 

1.1.2 

  

1.1.3 

 

 

1.1.4 
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2. A car travels at constant speed for 5 seconds, then accelerates at a constant rate for 

10 seconds to twice its initial speed, before travalling at this new constant speed for 

20 seconds. Which speed/time graph represents this? 

1.2.1  1.2.2  

 

 1.2.3  

 

1.2.4  

 

3. Calculate the gradient of the line segment joining (-2, -3) and (4, -12). 

−2

3
 

2

3
 

−3

2
 

3

2
 

 

4. What is the equation of the line that passes through (1, -3) and (5, 5)? 

𝑦 = 2𝑥 − 5 𝑦 = 𝑥 − 3 
𝑦 =

1

3
𝑥 −

10

3
 

𝑦 = 2𝑥 
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Tutorial 5.1 - Plotting graphs and solving equations 

In this tutorial you will look at: 

 Plotting quadratic graphs and using them to estimate solutions to quadratic 

equations 

 Plotting reciprocal and other graphs and using them to estimate solutions to 

equations 

 Locating the vertex of a quadratic graph 

Use this area for notes and problem solving 
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Practice makes permanent  

1.  a) Use a table of values to plot 𝑦=𝑥2−𝑥−5 

b) Use your graph to solve 𝑥2−𝑥−2=0 

c) Use your graph to solve 𝑥2+𝑥−3=0 

                       

                       

                       

                       

                       

                       

                       

                       

                       

 

2.   a) Use a table of values to plot 𝑦 =  
2

𝑥
      

 b) Use your graph to solve (approximately) 
2

𝑥
 = 𝑥+2  

                       

                       

                       

                       

                       

                       

                       

                       

                       

 

3.   a) Solve 𝑥2−4𝑥−5=0 

      b) Where is the vertex of the quadratic 𝑦=𝑥2−4𝑥−5? 

 

4. a) Write 𝑥2−4𝑥+7 in the form (𝑥 + 𝑎)2+𝑏 

      b) Where is the vertex of the quadratic 𝑦=𝑥2−4𝑥+7? 
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Tutorial 5.2 – Straight line graphs 

In this tutorial you will look at: 

 Plotting straight line graphs and using them to solve simultaneous equations 

 Calculating and interpreting the gradient of a straight line segment 

 Interpreting and working out the equation of a straight line  

Use this area for notes and problem solving 
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Practice makes permanent  

1. Plot the graphs 𝑦 = −
1

2
𝑥 + 3 and 2𝑥 = 7 + 𝑦 and use these to solve 𝑦 +

1

2
𝑥 = 3 and 𝑦 − 2𝑥 =

−7 

                       

                       

                       

                       

                       

                       

                       

                       

                       

 

2.  Does the point (-4, 1) lie on the straight line with equation 𝑦 =
3

2
𝑥 + 7? 

 

 

3. Work out the gradient of the line joining the points 

• (-8, -1) and (4, -1) 

• (-8, -1) and (4, 3) 

 

 

4. Work out the equation of the line joining the points 

• (3, 6) and (3, 12) 

• (3, 6) and (5, 12) 
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Tutorial 5.3 – Graphs in real-life contexts 

In this tutorial you will look at: 

 Using straight line graphs to model real-life contexts 

 Interpreting straight line graphs representing velocity-time contexts 

 Interpreting curves representing velocity-time contexts 

Use this area for notes and problem solving 
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Practice makes permanent  

1. A mobile phone tariff is: 

• £5 per month for any amount of data, upto 10Gb 

• 40p per Gb after that. 

Represent this graphically. 

Work out the equations of the straight lines that represent this tariff. 

                       

                       

                       

                       

                       

                       

                       

                       

                       

 

2. A cyclist is stationary, then accelerates at a constant rate to 15 m/s in 10 seconds, then 

travels at the constant speed of 15 m/s for 40 seconds, then decelerates at a constant rate 

to 0 m/s in the next 20 seconds. 

Represent this graphically. 

Work out the equations of the straight lines that represent each part of this journey. 

                       

                       

                       

                       

                       

                       

                       

                       

                       

 



 

 

71 

 
 

Module 5 review 

How do you feel now? 

This module aimed to help you with: 

Tutorial Topic 

Tutorial 5.1 Plotting graphs and solving equations 

Tutorial 5.2 Straight line graphs 

Tutorial 5.3 Graphs in real-life contexts 

 

Knowledge Check 2 

These questions will help you see what you’ve learnt over the course of this module. You 

should complete these questions using the online form provided by your tutor if you can. 

  

1. Which graph represents 𝑦 = 𝑥2 − 2𝑥 + 5? 

2.1.1 

 

 

2.1.2  

 

2.1.3  

 

2.1.4  

 

  

 

 

 

 

 



 

 

72 

 
 

2. A car decelerates at a constant rate for 20 seconds to a third of its initial speed. It 

then travels at this new constant speed for 15 seconds, before decelerating to a 

stop in 5 seconds. Which speed/time graph represents this? 

2.2.1 

 

 

2.2.2   

 

 

 2.2.3  
 

 

2.2.4  
 

 

3. 

 

Calculate the gradient of the line segment joining  (8, 1) and (-4, -5). 

-2 1

2
 

2 
−

1

2
 

 

4. What is the equation of the line that passes through (-1, 14) and (3, 2)? 

𝑦 = 8 − 6𝑥 𝑦 = 14 − 𝑥 𝑦 = 11 − 3𝑥 𝑦 = 3 + 2𝑥 
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What next? 

Reflection is important because it helps you review and improve the way you approach 

tasks, rather than just carrying on doing things as you have always done them. 

Take a few minutes to think about where you think you did well during the last four tutorials, 

and what you think you could improve on. Write you thoughts in the boxes below. 

What I did well… What I could have improved on… 

  

What I could do differently to make the most of my next tutorials… 
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Module 6 – Probability and Statistics 

Tutorial Topic 

Tutorial 6.1 Calculating and comparing probabilities 

Tutorial 6.2 Comparing and representing data 

 

Knowledge Check 1 

You will complete this at the start and end of each module. You should complete these 

questions using the online form provided by your tutor if you can. 

  

1. What is the median value and mode of goals scored? 

 
Median 2 Mode 1 Median 1 Mode 2 Median 2 Mode 2 Median 3 Mode 1 

2. What is the mean value of goals scored? 

 
1.7 1 2 1.5 

3. What correlation would you expect to see if you plotted the data of "how many hours 

maths revision completed" against "what mark was achieved"? 

 

No correlation Strong negative Strong positive Weak negative 

4. In a survey of 100 people, 50 people own cats, 30 people own dogs, and 20 people own 

cats and dogs. Choosing a person at random, what is the probability they own dogs but 

not cats? A Venn diagram may help. 

 

 

 

 

 

 

 

 
1

10
 

1

2
 

3

10
 

1

5
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Tutorial 6.1 – Calculating and comparing probabilities 

In this tutorial you will look at: 

 Calculating and comparing probabilities by counting and making lists 

 Calculating and comparing probabilities using Venn diagrams 

 Calculating and comparing probabilities using tree diagrams 

Use this area for notes and problem solving 
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Practice makes permanent  

1) A 3-sided fair spinner numbered 1-3 and a 5-sided fair spinner numbered 1-5 are 

spun and their product is recorded. Which is more likely: the product is even or the 

product is odd? 

 

 

 

 

2) I flick a fair coin three times. Which is more likely: I get exactly 2 heads or I get at 

least one tail? 

 

 

 

 

3) 60 people are surveyed. 37 say they play piano.15 say they play piano and guitar.17 

say they don’t play piano or guitar. Which is more likely: a person chosen at random 

from the survey plays the guitar, or they play neither? 

 

 

 

 

4) In a box of grapes there are 7 green grapes and 3 purple grapes. I take out a grape, 

eat it, then choose and eat another grape. Which is more likely: I eat two grapes the 

same colour or two grapes of different colours? 
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Tutorial 6.2 – Comparing and representing data 

In this tutorial you will look at: 

 Comparing sets of data using averages and measures of spread 

 Representing and comparing bivariate data 

 Representing and comparing continuous data 

Use this area for notes and problem solving 
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Practice makes permanent  

1. 28 Year 11 students recorded how long they spent on a homework task: 

Time (mins) 20 < 𝑡 ≤ 30 30 < 𝑡 ≤ 40 40 < 𝑡 ≤ 60 60 < 𝑡 ≤ 90 

Frequency 2 14 9 3 

 

a) Estimate the mean of the times spent on the task. 

 

 

b) Represent these data on a cumulative frequency graph. 

                       

                       

                       

                       

                       

                       

                       

                       

                       

                       

                       

 

c) Estimate the median and the interquartile range of the times spent on the task. 

 

 

2. Draw a scattergraph with 10 data points that show: 

a) Weak positive correlation    

b) Strong negative correlation 
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3. Use the histogram to complete the table: 

Time (mins) Frequency 

20 < 𝑡 ≤ 30  

30 < 𝑡 ≤ 40  

40 < 𝑡 ≤ 60  

60 < 𝑡 ≤ 90  
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Module 6 review 

How do you feel now? 

This module aimed to help you with: 

Tutorial Topic 

Tutorial 6.1 Calculating and comparing probabilities 

Tutorial 6.2 Comparing and representing data 

 

Knowledge Check 2 

These questions will help you see what you’ve learnt over the course of this module. You 

should complete these questions using the online form provided by your tutor if you can. 

  

1. What is the median value and mode of goals scored? 

 

 
 

Median 4 Mode 7 Median 4 Mode 6 Median 5 Mode 7 Median 5 

Mode 6 

 

2. What is the mean value of goals scored? The solution is rounded. 

 

 
 

4 4.65 5 3.4 

3. What correlation would you expect to see if you plotted the data from the population 

of the UK of "individual shoe size" against "number of pets owned per person"? 

 

Weak negative No correlation Weak positive Strong positive 

4. Imagine single letter tiles that spell out the word STATISTICS. Now choose two letter tiles 

at random, without replacement. Use a tree diagram to help you work out the 

probability of choosing two T’s. 
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3

10
 

3

50
 

1

15
 

2

10
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End of programme reflection 

In your final tutorial your tutor will give you some feedback and you’ll reflect on the whole 

of the programme. Use this space to write your thoughts and targets for improvements you 

could make in your lessons at school. 

 

What I did well… What I could have improved on… 

  

My target for future work is… 

 

What I enjoyed most about the Brilliant Tutoring Programme… 

 

What I found challenging… How I overcame these challenges… 
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Congratulations! 

You’ve reached the end of the Brilliant Tutoring Programme! This means you have 

completed 15 hours of tutoring with a PhD researcher or Masters student in Maths. You 

have worked on developing your subject knowledge and study skills which can be applied 

in your future school studies 

Contact us 

If you ever have any questions or need help from The Brilliant Club, contact us on: 

btpschools@thebrilliantclub.org 

 

For resources about the programme, including guidance on how to use Microsoft Teams, 

go to: 

thebrilliantclub.org/already-working-with-us/btp 
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