
Formula Sheet:  

MHF4U 12 Advanced Functions 

 

. 

 
 

𝑙𝑜𝑔𝑎𝑏 =
𝑙𝑜𝑔𝑐𝑏

𝑙𝑜𝑔𝑐𝑎
   𝑙𝑜𝑔𝑎(𝑏𝑐) = 𝑐𝑙𝑜𝑔𝑎𝑏 

𝑙𝑜𝑔𝑎(𝑏𝑐) = 𝑙𝑜𝑔𝑎𝑏 + 𝑙𝑜𝑔𝑎𝑐 𝑎𝑙𝑜𝑔𝑎𝑏 = 𝑏 

𝑙𝑜𝑔𝑎 (
𝑏

𝑐
) = 𝑙𝑜𝑔𝑎𝑏 − 𝑙𝑜𝑔𝑎𝑐  

 

 

r 

 

Difference of Squares:  𝑥2 − 𝑦2 = (𝑥 − 𝑦)(𝑥 + 𝑦)   
Difference of Cubes:  𝑥3 − 𝑦3 = (𝑥 − 𝑦)(𝑥2 + 𝑥𝑦 + 𝑦2)  
Sum of Cubes:        𝑥3 + 𝑦3 = (𝑥 + 𝑦)(𝑥2 − 𝑥𝑦 + 𝑦2)  

POLYNOMIALS 

Vertical Asymptotes:  𝑞(𝑥) = 0 
Horizontal Asymptote :  𝑦=0  𝜕𝑝 < 𝜕𝑞 

   𝑦 =
𝑎𝑛

𝑎𝑛
  𝜕𝑝 = 𝜕𝑞 

Oblique Asymptote:  𝑦 = 𝑞𝑢𝑜𝑡𝑖𝑒𝑛𝑡 𝜕𝑝 = 𝜕𝑞 + 1 

Zeroes :  𝑝(𝑥) = 0 
y-intercept:  set 𝑥 = 0 

RATIONAL EQUATIONS       𝑝(𝑥)

𝑞(𝑥)
 

 

 

Average rate of change = slope of secant = 
∆𝑦

∆𝑥
 

Instantaneous rate of change  
= slope of tangent  

   = 
𝑓(𝑥+ℎ)−𝑓(𝑥)

ℎ
 

 

Rate of CHANGE 

Vertical Asymptotes:  𝑓(𝑥) = 0 
Horizontal Asymptote :  𝑦=0  
Zeroes :  none 

y-intercept:  
1

𝑦−𝑖𝑛𝑡
 

RECIPROCAL EQUATIONS       1

𝑓(𝑥)
 

 

LOGARITHM LAWS 

 
Linear   𝑦 = 𝑚𝑥 + 𝑏 Initial value b 
Exponential 𝑦 = 𝑎𝑏𝑥  Initial value a 

Logistic   𝑦 =
𝑐

1+𝑎𝑏𝑥
 Carrying capacity c 

 

 

 

𝑥2 + 𝑦2 = 𝑟2 

𝑎𝑟𝑐 𝑙𝑒𝑛𝑔𝑡ℎ 𝑎 = 𝑟𝜃 

sin(a + b) = sinacosb + cosasinb 
𝑐𝑜𝑠(a + b) = 𝑐𝑜𝑠𝑎𝑐𝑜𝑠𝑏 − 𝑠𝑖𝑛𝑎𝑠𝑖𝑛𝑏 

𝑡𝑎𝑛(a + b) =
𝑡𝑎𝑛𝑎 + 𝑡𝑎𝑛𝑏

1 − 𝑡𝑎𝑛𝑎𝑡𝑎𝑛𝑏
 

𝑐𝑜𝑠(2a) = cos2 𝑎 − sin2 𝑎 
= 1 − 2sin2 𝑎 
= 2 cos2 𝑎 − 1 

𝑡𝑎𝑛(2a) =
2𝑡𝑎𝑛𝑎

1 − tan2 𝑎
 

 
 

sin 𝜃 =
𝑦

𝑟
 csc 𝜃 =

𝑟

𝑦
 

cos 𝜃 =
𝑥

𝑟
 sec 𝜃 =

𝑟

𝑥
 

tan 𝜃 =
𝑦

𝑥
 cot 𝜃 =

𝑥

𝑦
 

Quotient Identity:  tan 𝜃 =
𝑠𝑖𝑛𝜃

𝑐𝑜𝑠𝜃
 

Pythagorean Identities:  sin2 𝜃 + cos2 𝜃 = 1

    tan2 𝜃 + 1 = sec2 𝜃

    cot2 𝜃 + 1 = csc2 𝜃 

Compound Angle Formulae:  

 
Double Angle Formulae: sin(2a) = 2sinacosa 

 

 

 

TRIGONOMETRY 

MODELLING FUNCTIONS 


