
Maths Critical 

Content 

 
NUMBER  



Rounding  

1. Underline the digit you have been asked to round  

2. Look at the number next to it, if it is 4 or below keep it the same and if  

     it is 5 or above round it up 

Example 

      6294 (to the nearest 100)      →    6300  

We underline  the 2 (as it’s in the 100’s  place).  Then we look at the num-

ber next to it which is a 9. So we round the 2 up.  

Rounding to Significant figures  

The first significant figure is the first non-zero number, from left to right. 

 Example 

     0.653 (to 1 significant figure)     →      0.7 

We underline the first significant figure which is 6 (the first non zero fig-

ure). We look at the number next to it, which is a 5 so we round the 6 up. 

Estimating  

When we estimate generally we round all the numbers to 1 significant 

figure.  

Example 

      342 x 97  = 300 x 100  =  30000  =  50000 

         0.63              0.6                0.6 

Powers & Roots  

If we square a number we multiply it by itself. 

Example 

32 = 3 x 3 = 9 

Square root means to  work backwards to find what number times itself 

gives you the original number 

 Example 

 = __ x ___ = 16 . What number multiplied by itself to give you 16.  

 = 4  

Factors & Multiples  

Multiples: times tables                             

Example 

Multiples of 4: 4,8,12,16…                  

Factors: numbers that go into a number. Remember when finding factors 

work in pairs 

Example 

Factors of 14: 1, 2, 7, 14  

Prime Numbers: numbers that have two factors one and itself . Remem-

ber 1 is NOT  a prime number  

  First few prime numbers are: 2,3,5,7,11,13,17,19...  

Fraction of an amount  

Example 

To find a fraction  of an amount, you divide by the bottom times by the 

top 

3  of £150          £150 ÷ 5 = £30  

5        £30 x 3 = £90  



Fractions 

When adding  & subtracting fractions make sure the denominators are 

the same. 

Example 

       Here we have to make the denominator of the first 

fraction 12 by multiplying the top and bottom by 3. 

We make the denominator of the second fraction  12 by multiplying by 4. 

…..  

 

Multiplying  fractions: multiply the numerators and multiply the                   

denominators  

Example: 

 

Dividing fractions:  Keep the first fraction the same, turn the divide into a 

times and flip the second fraction  

Example: 

Converting between Fractions, Decimals and Percentages  

Example 

 

 

Fractions  Decimals Percentages 

Divide  

numerator by 

denominator  

Multiply by 

100 

Percentages Decimals Fractions 

Write over 

10,100 or 

1000  

Divide  

by 100 

Negative Numbers  

When adding & subtracting negative numbers, if the signs are next to 

each other follow the following rules:  

Example 

a.  -3 + - 7 = -3 - 7 = -10  

b. 4 - - 3 = 4 + 3 = 7  

When multiplying and dividing negative numbers, follow the same rules 

as above 

Example 

a.  -2 x –5 = 10  b. 3 x –6 = -18  c. 20 ÷ -4 = -5  

BIDMAS 

B—brackets    Example 

I– indices     a. (4 x 2) + 5  

D-division     

M– multiplication   

A– addition    b. 6 + 4 x 3  

S– subtraction  

 

We start by calculating the brackets 

first, 4x2=8 . Then we add 5. 8+5=13 

We start by  multiplying first. 4x3=12. 

Then we add 6. 6+12 =18 



Error Intervals  

The range of values (between the upper bound and lower bound) in 

which the precise value could be. 

Upper bound: the largest value that a number can be  

Lower bound: the smallest value that a number can be  

RULE: Add and subtract half of what its been rounded to 

Example 

a. 130 to nearest 10.  

        So we add 5 to find the upper bound—135 

         ...and we subtract 5 to find the lower bound— 125 

       We write our answer as  125 ≤ x < 135 

b. 0.6 to 1 decimal point (this has been rounded to the nearest 0.1) 

         So we add 0.05 to find the upper bound—0.65 

         ….and we subtract 0.05 to find the lower bound—0.55 

         We write our answer as  0.55 ≤ x < 0.65 

Simplifying ratio 

Simplifying ratio is like simplifying fractions, look for what you can divide 

both sides by.  

Example 

  45 : 20,  We can divide both sides of this ratio by 5. To get…. 

    9 : 4  

Sometimes you may be asked to write a ratio in the form of 1:n. 

Example 

   4 : 5,  We divide both sides by 4, in order to get a 1 on the left hand side 

   1 : 1.25  

Ratio 

Dividing a ratio into a given amount. Use this method if the question asks 

you to share or divide something.  

Example 

Daisy has 20 sweets and shares it with her mum and dad in the ratio 1:4. 

How much does each person get?  ….(Note the word shares) 

STEP 1: Add the ratio              1 + 4 = 5 

STEP 2: Divide by the ratio          20 ÷ 5 = 4 

STEP 3: Multiply by each part of the ratio       1 x 4 = 4 and 4 x 4 =16 

Mum gets 4 sweets and Dad gets 16 sweets 

 

You may be asked to work backwards to find a part of a ratio. Read the 

question carefully to determine the type of question! 

Example 

Daisy shares some sweets with her mum and dad in the ratio 3:4. Her 

mum has 33 sweets. How many sweets did her dad get? … (Note the 

question does not mention share or divide) 

           Mum : Dad                 

        

 

 

Note the question could also ask how many sweets did daisy have        

altogether which would be 33 + 44 = 77.    

  3 : 4 

33 : ? 

We can see that in order to get 33 we 

need to multiply the left hand side by 11. 

So we do the same to the right hand side 

to get 44.  



Percentages 

1. Finding a percentage of an amount  

50% - divide by 2  

10% - divide by 10 

  5% - find 10% and divide by 2 

  1% - divide by 100 

Example: Non calculator  

Find 35% of 650 

 10% = 65 

 30% = 65 x 3 = 195  

  5% = 65 ÷ 2 = 32.5  

35% = 195 + 32.5 = 227.5 

 

2. Percentage increase/decrease 

     Use the multiplier start with 100% ± ____ = ___ % ÷ 100 = multiplier 

Example 

A car increases in value by 12% from £135. What is its new price? 

    100% + 12% = 112% ÷ 100 = 1.12 (this is the multiplier)  

       1.12 x 135 =  151.2— £151.20 

 

3. Percentage Change  

% change = difference  x 100  

       original  

Example  

There were 160 smarties in a tube yesterday but now there are 116. 

What is the percentage change? 

     160—116   x 100 =  27.5%  

         160 

Example: Calculator  

Find 35% of 650 

 35  x 650   

100 

35 ÷ 100 x 650  = 227.5  

Percentages 

4. Reverse percentages  

     This involves working backwards to find the original amount. First find   

      1% then 100%  

Example 

A coat from Topshop costs £45 in the sale after a 35% discount. What 

was the original price?  

 

 

 

 

 

5. Compound Interest / Repeated percentage change  

    Compound interest is the addition of interest to the original amount   

    over a period of time  

       Future value = Present value x (multiplier) n ,  

                 where n= number of years  

  Example 

I invest £500 at an annual interest rate of 1.2%. How much will I have in 

total at the end of 4 years? 

 Future value = 500 x (1.012)4 = £524.44 

65% £45 

1% 0.6923 

100% £69.23 



x 1. 25 x 1. 25 

÷1.25 

Exchange rates 

Example 

Emily went to Spain. She exchanged £250 into euros. The exchange rate 

was £1 = €1.25. How many euros did she get? 

 

                                £1 = €1.25.              £250 = €312.50 

Example 

She has €150 left from her holiday. When she returns back home she ex-

changes it back into pounds. The exchange rate was £1 = €1.25 

How much will she get?    

 

                                £1 = €1.25.              £120 = €150 

÷1.25 

Indices  

Index Laws 

am x an = am+n               am ÷ an = am-n               (am)n = am x n 
 

 

Examples 

 a. 3p4 x 5p2 = 15p8    c.  

b. (4d3)2 = 4d3 x 4d3 = 16d6                    

Prime factor decomposition  

Example 

Write 140 as a product of prime factors.  

                  140  

70 2 

7 10 

2 5 

140 = 2 x 2 x 5 x 7 

 140 = 22 x 5 x 7  

HCF & LCM  

HCF = Highest common factor   LCM = Lowest common factor    

Example 

Find the HCF and LCM of 140 and 100.  

1. Draw two factor trees for each number to find the common factors 

      140 = 2 x 2 x 5 x 7              100 = 2 x 2 x 5 x 5 

2. Draw a Venn diagram to  show the common factors  

 

 

 

To find LCM multiply all the numbers in the Venn diagram 

     LCM = 2 x 2 x 5 x 5 x 7 = 700   

To find HCF multiply all the        

numbers in the Venn diagram  

HCF = 2 x 2 x 5 = 20  

2 
2 
5 

7 

5 

140 100 



Direct & Inverse proportion 

1. Read the question and write the statement  

2. Write the formula 

3. Substitute values given to find k  

4. Replace the number you’ve found for k in the formula 

5. Substitute the value in to find your answer.  

Example 

y is inversely proportional to x  

When y = 15, x = 4 

Find the value of y when x = 12 

Statement:        Formula:  

 

                   

                                                            

Example Statement Formulae 

x is directly proportional to y 
  

x is directly proportional to the 
square of y   
x is inversely proportional to y 

  
x is inversely proportional to the 
square of y 

  
x is directly proportional to the 
root of y   

 

 

Standard Form  

Standard form is a way of writing very large or very small numbers. 

Standard form has two parts, the first part is a number between 1 and 

9.99… and the second part is a power of 10 (positive or negative) 

Example 

a. Write 60000 in standard form.                

         6 x 104 

b. Write 0.00000313 in standard form      

         3.13 x 10—6  

c. The number p written in standard form is 8 x 105. The number q 

written in standard form is 5 x 10-2. Calculate  p x q.  

(8 x 105) x (5 x 10-2)= (8 x 5)x 105+-2 = 40 x 103 = 4 x 104 

2 

Compound Measure 

     D= distance     S= speed          T= time  

 

   M= mass             D= density        V= volume  

 

Remember when calculating compound measures, make sure units are 

consistent and appropriate.  

Example 

A plane flies 1400 kilometres in 2 hours 20 minutes. Calculate the aver-

age speed, in km/h of the plane.  

Speed = Distance    , Time = 2 hours 20minutes =       20   

                  Time         60 

Speed = 1440 ÷               = 617.1 km/h            



Recurring Decimals 

1. Let x be the number 

2. Multiply by 10, 100 or 1000 (depending on how many digits recur 

3. Subtract the two equations  

4. Remember to simplify the fraction if asked to 

Example 

Change 0.1212… into a fraction.  

        x = 0.121212…. 

 100x =12.1212… 

   100x =12.1212… 

-         x = 0.12121 

      99x = 12 

          x = 12 =  4 

                99    33 

Change 0.43535… into a fraction 

         x = 0.43535… 

    10x = 4.3535... 

  100x = 43.5353… 

1000x = 435.3535.. 

  1000x = 435.3535… 

-     10x =      4.3535... 

    990x = 431 

           x = 431 

                 990 

Surds  

A surd is simply a number that cannot be square rooted to give a whole 

number.  

 

1. Simplifying surds 

Example  

Simplify   

- Find two numbers that multiply to give you 54, where one is a prime  

   number 

  

2. Rationalising surds: getting rid of the surd in the denominator 

Example  

 

 

3. Multiplying surds  

       

4. Expanding brackets involving surds 

Remember when multiplying out brackets involving surds use grid     

method!  

 

 

 =  

 

 

 

x     +6 

   

-1   -6  

   


