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Lesson  Intended Knowledge: Tiered Vocabulary  Prior Knowledge: Steps to Success: Feedback  
To learn how to 
simplify surd 
expressions and 
expand brackets 
with surds. 

• Students will know that to add and subtract surds we use similar 
rules to collecting like terms and that therefore √a + √a = 2√a 
etc. 
• Students will know how to add and subtract surds. 
• Students will know how to expand single brackets with surds, 

including where simplification of surds is required. 
• Students will know how to expand and simplify double brackets 

with surds including where resulting surds need simplifying. They 
will know how to do this where the numerator is an integer, 
single surd or an expression involving surds and/or integers. 
• Students will know how to solve problems involving the 

expanding of single or double brackets with surds. 

Surd – a square root 
which cannot be 
reduced to a whole 
number. Surds are 
irrational numbers. 
Irrational Numbers – 
Numbers which, when 
written in decimal form, 
would go on forever 
without any repeating 
pattern 
Expand – multiply out 

• Students need to know 
simplify surds. 

• Students need to know 
how to expand single 
and double brackets 
with algebraic terms. 

Steps to Success – Adding and Subtracting Surds 
Step 1: Ensure the number under the root is the same, if not simplify each of the surds 
as much as possible. 
Step 2: Collect any roots with the same number together like you would with algebra 
(for instance 3√𝑎𝑎 + 5√𝑎𝑎 = 8√𝑎𝑎). 

*Remember you can only collect the same roots together!* 
Steps to Success – Expanding single brackets involving Surds 
Step 1: Using the rules for multiplying with surds, multiply everything on the outside of 
the bracket by everything on the inside of the bracket, remember to apply the rules of 
negatives. 
Step 2: Check whether any of your products can be simplified. If they can you must 
simplify them. 
Steps to Success – Expanding double brackets involving Surds 
Step 1: Using the rules for multiplying with surds, multiply the first term in the first 
bracket by each of the terms in the second bracket. 
Step 2: Using the rules for multiplying with surds, multiply the second term in the first 
bracket by each of the terms in the second bracket. 
Step 3: Check whether any of the square roots or surds that have been produced can 
be simplified and simplify where possible 
Step 4: Collect like terms together using the rules for adding and subtracting surds. 
 

 

To learn how to 
rationalise 
denominators. 

• Students will know how to rationalise the denominator when a 
single surd is in the denominator. 
• Students will know how to rationalise the denominator when the 

denominator has two parts separated by a + or a - e.g. 5
√2+1

 or  
√2+3
√3−1

 etc. 

 

Rationalise – to make 
something rational 
Rational number – 
numbers that can be 
written as a fraction 
where both the 
numerator and the 
denominator are 
integers, and the 
denominator is not zero. 
Denominator – the 
bottom number in a 
fraction 

• Students need to know 
how to expand single 
and double brackets 
with surds. 

• Students need to know 
how to simplify surds. 

 

Steps to Success – Rationalising the denominator with a single surd in the denominator 
Step 1: Multiply the numerator and denominator by the surd that is in the 
denominator. This will keep your fraction equivalent. 
Step 2: Simplify the answer as fully as possible. 
Steps to Success – Rationalising the denominator with a more complex denominator 
Step 1: Multiply the numerator and denominator by the entire denominator but 
change the sign. 
Step 2: Expand out the numerator and simplify 
Step 3: Expand out the denominator and simplify 
Step 4: Check if your final answer can be simplified (remember to check you have 
simplified all of the surds as fully as possible!) 
 

 

To learn how to 
solve problems 
involving surds. 

• Students will know how to solve more complex, multi-step, exam 
style problems involving surds. 

 • Students need to 
know how to add, 
subtract, multiply and 
divide surds. 

• Students need to 
know how to expand 
brackets with surds. 

• Students need to 
know how to 
rationalise 
denominators. 

  



 
Lesson  Intended Knowledge: Tiered Vocabulary  Prior Knowledge: Steps to Success: Feedback  
To learn how to 
calculate 
percentage 
change. 

• Students will know how to calculate the value of a profit or loss 
and use it to determine percentage profit or loss. 

• Students will know that 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝
𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒

× 100 

• Students will know that 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 = 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙
𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒

× 100 

• Students will know how to calculate percentage change with 
and without a calculator. 

• Students will know how to solve real-life problems involving 
percentage change. 

Profit – a financial gain, 
the difference between 
the amount earned and 
the amount spent in 
buying, operating or 
producing something 
Expense – the cost 
incurred in or required 
for something 

• Students need to 
know how express 
one number as a 
percentage of 
another. 

Steps to Success- Percentage Change 
Both profit and loss can follow the same formula: 
Step 1:  Identify the change by subtracting the smaller amount from the greater 
amount. 
Step 2:  Identify the original cost or expense. 
Step 3: Substitute into the following formula: 

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑐𝑐ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 =
𝑐𝑐ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎

𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑜𝑜𝑜𝑜 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒
× 100 

 

To learn how to 
solve problems 
involving 
reverse 
percentages. 

• Students will know how to find the original amount given the 
final amount after a percentage increase or decrease (reverse 
percentages). 

• Students will know how to find the original amount using reverse 
percentages with and without a calculator. 

• Students will know how to recognise when they need to use 
reverse percentages. 
• Students will know how to solve real-life problems using reverse 

percentages including VAT. 

VAT – Value Added Tax – 
a tax that is applied to 
the purchase price of 
certain goods, services 
and other taxable 
supplies that are bought 
and sold within the UK. 
Standard VAT is 20%. 

• Students need to 
know how to solve 
basic direct 
proportion problems. 

Steps to Success - Reverse percentages 
Step 1: There are 3 types of reverse percentage questions. Firstly, identify whether is 
an increased percentage, a decreased percentage or the same percentage. 
Step 2: 
• If the original amount has been reduced by a percentage subtract the percentage 

from 100%. 
• If the original amount has been increased by a percentage add the percentage to 

100%. 
• If the original amount is equal to the percentage change then go to step 3. 

Step 3: Write this percentage equal to the new amount given in the question. 
Step 4: Divide to find 1%. 
Step 5: Multiply the answer by 100 to find 100%. 
Step 6: Check that the answer looks right. You can also check by calculating the 
increase/decrease with your answer. 

 

To learn how to 
solve problems 
involving 
compound 
interest and 
depreciation. 

• Students will know how to calculate the compound interest of 
an amount. 

• Students will know how to calculate the compound depreciation 
of an amount. 

• Students will know how to calculate compound interest or 
depreciation of an amount using a calculator. 

• Students will know how to solve a problem involving compound 
interest or depreciation.  

• Students will know how to calculate the number of years 
needed to find a certain total value or interest. 

• Students will know how to set up a compound interest or 
depreciation equation to find an unknown percentage. 

Interest - a fee paid for 
borrowing money or an 
amount earned by saving 
money in a bank account 
that pays it 
Compound Interest – 
the interest on a loan or 
deposit that accrues on 
both the initial value and 
the accumulated interest 
from previous periods. 
Depreciation – a 
decrease in the value 
Accumulated – built up 
over time 
Accrued – received 
Initial – starting/original 
amount 

• Students need to 
know how to find the 
percentage increase 
and decrease of an 
amount using a 
multiplier. 

Steps to Success – Compound interest 
Step 1: Add the percentage to 100% and divide by 100 to find the multiplier. 
Step 2: Calculate the compound interest by filling in the calculation: 

𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 × 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑛𝑛  
Where n is the number of years the money is invested for 
Steps to Success – Compound depreciation 
Step 1: Subtract the percentage from 100% to find the percentage multiplier. 
Step 2: Calculate the compound interest by filling in the calculation: 

𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 ×  𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑛𝑛 
Where n is the period of time.  
 

 

Exam Preparation 5 

 


