
The Knowledge Self-Check 

 
Discriminant and how it determines the number of roots of a quadratic 

𝑏2 − 4𝑎𝑐, if >0 then 2 distinct real roots, =0 then one repeated real root, <0 no real roots 

 

Quadratic formula 

𝑥 =
−𝑏 ± √𝑏2 − 4𝑎𝑐

2𝑎
 

 

The factor theorem 

(x-a) is a factor of f(x) if and only if f(a)=0 

 

 

Sine rule, cosine rule and area of a triangle 

𝑠𝑖𝑛 𝐴

𝑎
=

𝑠𝑖𝑛 𝐵

𝑏
 , 𝑎2 = 𝑏2 + 𝑐2 − 2𝑏𝑐 𝑐𝑜𝑠 𝐴, Area =

1

2
𝑎𝑏 𝑠𝑖𝑛 𝐶 

 

Equation of a circle 

Circle with centre (a,b) and radius r: (𝑥 − 𝑎)2 + (𝑦 − 𝑏)2 = 𝑟2 

 

Graphs of sin, cos and tan 

Check on Desmos 

 

Special values of sin, cos and tan 

Check with your calculator – should know for 0°, 30°, 45°, 60°, 90° 

 

Trigonometric identity for tan𝜃, the “Pythagorean” identity, and the two that derive from this 

𝑡𝑎𝑛 𝜃 =
𝑠𝑖𝑛 𝜃

𝑐𝑜𝑠 𝜃
, 𝑠𝑖𝑛2 𝜃 + 𝑐𝑜𝑠2 𝜃 = 1, 𝑡𝑎𝑛2 𝜃 + 1 = 𝑠𝑒𝑐2 𝜃, 1 + 𝑐𝑜𝑡2 𝜃 = cosec2𝜃 

 

 

Laws of logarithms 

𝑙𝑜𝑔 𝐴 + 𝑙𝑜𝑔𝐵 = 𝑙𝑜𝑔(𝐴𝐵), 𝑙𝑜𝑔 𝐴 − 𝑙𝑜𝑔𝐵 = 𝑙𝑜𝑔 (
𝐴

𝐵
), 𝑙𝑜𝑔 𝐴𝑛 = 𝑛 𝑙𝑜𝑔𝐴 

 

Graphs of 𝑦 = 𝑥2, 𝑦 = 𝑥3, 𝑦 =
1

𝑥
, 𝑦 = √𝑥, 𝑦 = 𝑎𝑥, 𝑦 = 𝑙𝑜𝑔𝑎 𝑥 

Check with Desmos 

 

How to determine the nature of stationary points from 
2

2

d y

dx
 

If >0 then local min, <0 then local max, =0 need to check gradient either side 

 



Definitions of concave upwards and concave downwards 

Concave upwards means 
2

2
0

d y

dx
 , concave downwards means 

2

2
0

d y

dx
  

 

Derivatives of 𝑦 = 𝑥𝑛 and 𝑦 = 𝑒𝑘𝑥 

Function Differentiated 

ny x  
1ndy

nx
dx

 

kxy e  
kxdy

ke
dx

 

 

Graph transformations ( )y f x a= + , ( )y f x a= + , ( )y af x= , ( )y f ax= , ( )y f x= − , ( )y f x= −  

Translation by 
0

a

 
 
 

, translation by 
0

a− 
 
 

, stretch parallel to y-axis by sf a , stretch parallel to x-

axis by sf 
1

a
, reflection in x-axis, reflection in y-axis 

 


