
FORMULAE GIVEN AND TO LEARN - PURE 

Topic GIVEN LEARN 

TOPIC 1 
PROOF 

 

 
 

 
 

Topic GIVEN LEARN 

TOPIC 2: 
ALGEBRA & 
FUNCTIONS 

 

Indices rules 

  
 
Discriminant 

 
 

                                                                     If (x-p) is a factor of f(x) then f(p) =0 
 

 
 
 



Topic GIVEN LEARN 

TOPIC 3: 
COORDINATE 
GEOMETRY 

 

 

 
 

Equation of  a circle  
(𝑥 − 𝑎)2 + (𝑦 − 𝑏)2= 𝑟2      Centre (a, b) radius = r 

 
Know circle theorems from GCSE 

 
 

 
 

Topic GIVEN LEARN 

TOPIC 4: 
SEQUENCES AND 

SERIES 

       
 
 
 
 
 
 
 
 
 

 

 



Topic GIVEN LEARN 

TOPIC 5: 
TRIGONOMETRY 

 
 
 
 

    

Sine rule  
 

 

 

Cosine rule  

 

Area of a triangle = 
1

2
𝑎 𝑏 sin 𝐶 

 

Radians  180ᵒ = π radians         Double angle formulae  

Area of sector  

 

Arc length   

 



Topic GIVEN LEARN 

TOPIC 6: 
EXPONENTIALS & 

LOGARITHMS 

 

   
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Topic GIVEN LEARN 

TOPIC 7: 
DIFFERENTIATION 

           
 
 
 
 

        

Chain rule - 
𝑑𝑦

𝑑𝑥
=  

𝑑𝑢

𝑑𝑥
 ×  

𝑑𝑦

𝑑𝑢
 

 
Product rule -  
 

 

 

 

 

    

 

 

 

𝑑𝑥

𝑑𝑦
=  

1

𝑑𝑦
𝑑𝑥

 



Topic GIVEN LEARN 

TOPIC 8: 
INTEGRATION 

 
      

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Helpful Trig. Things. 

𝑐𝑜𝑠2𝑥 =
1

2
(cos 2𝑥 + 1)       𝑠𝑖𝑛2𝑥 =

1

2
(1 −  cos 2𝑥 )        

∫ 𝑠𝑖𝑛𝑛𝑥 𝑐𝑜𝑠𝑥 𝑑𝑥 =  
𝑠𝑖𝑛𝑛+1𝑥

𝑛 + 1
+ 𝑐 

∫ 𝑐𝑜𝑠𝑛𝑥 𝑠𝑖𝑛𝑥 𝑑𝑥 =  
−𝑐𝑜𝑠𝑛+1𝑥

𝑛 + 1
+ 𝑐 



Topic GIVEN LEARN 

TOPIC 9: 
NUMERICAL 
METHODS 

 

 

 
 

Topic GIVEN LEARN 

TOPIC 10: 
VECTORS 

 

 

 
 
 

 

 
 

 
 

 

 
 

 



FORMULAE GIVEN AND TO LEARN  - APPLIED 
 

Topic GIVEN LEARN 

TOPIC 1: 
STATISTICAL 
SAMPLING 

 

Stratified sample size = 
𝑔𝑟𝑜𝑢𝑝 𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦

𝑡𝑜𝑡𝑎𝑙 𝑓𝑟𝑒𝑞𝑢𝑛𝑐𝑦
 × 𝑠𝑎𝑚𝑝𝑙𝑒 𝑠𝑖𝑧𝑒 

 
 

Topic GIVEN LEARN 

TOPIC 2: 
DATA PRESENTAION 

AND 
INTERPRETATION 

 

 

Standard deviation (with frequencies) = √
∑ 𝑓𝑥2

∑ 𝑓
− 𝑥̅2 

 

If code is 𝑦 =
𝑥−𝑎

𝑏
, then 𝑥̅ = 𝑏𝑦̅ + 𝑎 and 𝜎𝑥 = 𝑏𝜎𝑦 

Linear interpolation – Use the boxes and the proportions 
within the boxes 
 

Histograms - 𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 𝑑𝑒𝑛𝑠𝑖𝑡𝑦 ∝  
𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦

𝑐𝑙𝑎𝑠𝑠 𝑤𝑖𝑑𝑡ℎ
  

 
𝐴𝑟𝑒𝑎 ∝   𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 

 
Outliers - outlier> 𝑄3 + 𝑘(𝐼𝑄𝑅) outlier < 𝑄1 − 𝑘(𝐼𝑄𝑅) 
 
         outlier >  𝜇 + 2𝜎     outlier <  𝜇 − 2𝜎  
(you should be told this in the question, and which one to use) 

 
 

Topic GIVEN LEARN 

TOPIC 3: 
PROBABILITY 

   

 
 
 
 
 

 
 



Topic GIVEN LEARN 

TOPIC 4: 
STATISTICAL 

DISTRIBUTIONS 

 

 

 
 
 

 
 
 

 

Normal distribution - 𝑍 =
𝑋−𝜇

𝜎
 

 
 

 
 

Topic GIVEN LEARN 

TOPIC 5: 
STATISTICAL 
HYPOTHESIS 

TESTING 

 

 
Normal distribution of the sample mean –  

𝑍 =
𝑋̅ − 𝜇

𝜎

√𝑛

 

 



Topic GIVEN LEARN 

TOPIC 7: 
KINEMATICS 

 

 
For motion in a straight line with non constant acceleration 

 

 
 

Kinematics with vectors 
𝒓 = 𝒓𝟎 + 𝒗𝑡   (with constant velocity, so a=0) 

 
𝒗 = 𝒖 + 𝒂𝑡 (constant acceleration) 

𝒓 = 𝒖𝑡 +
1

2
𝒂𝑡2 (constant acceleration) 

 

Topic GIVEN LEARN 

TOPIC 8: 
FORCES & 

NEWTONS LAWS 
 

 
Projectiles 

F=ma 
 
F=ma         (with F and a as vectors) 
 
𝐹 ≤  𝜇 𝑅 
 
𝐹𝑚𝑎𝑥 =  𝜇 𝑅 (limiting equilibrium) 
                                    

 
 

Topic GIVEN LEARN 

TOPIC 9: 
MOMENTS 

 

 
Moment of Force about a point P = |𝐹𝑜𝑟𝑐𝑒|  × 𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 

 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

      

      

      

 

 

 


