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Limits 

Definition lim
𝑥→𝑐

𝑓(𝑥) = 𝐿 

Existence lim
𝑥→𝑐

𝑓(𝑥) = 𝐿 ⇔ lim
𝑥→𝑐−

𝑓(𝑥) = lim
𝑥→𝑐+

𝑓(𝑥) 

Rules 

Constant lim
𝑥→𝑐

[𝑘 × 𝑓(𝑥)] = 𝑘 × lim
𝑥→𝑐

𝑓(𝑥) 

Sum lim
𝑥→𝑐

[𝑓(𝑥) + 𝑔(𝑥)] = lim
𝑥→𝑐

𝑓(𝑥) + lim
𝑥→𝑐

𝑔(𝑥) Difference lim
𝑥→𝑐

[𝑓(𝑥) − 𝑔(𝑥)] = lim
𝑥→𝑐

𝑓(𝑥) − lim
𝑥→𝑐

𝑔(𝑥) 

Product lim
𝑥→𝑐

[𝑓(𝑥) × 𝑔(𝑥)] = lim
𝑥→𝑐

𝑓(𝑥) × lim
𝑥→𝑐

𝑔(𝑥) 

Quotient 
lim
𝑥→𝑐

[𝑓(𝑥) ÷ 𝑔(𝑥)] =
lim
𝑥→𝑐

𝑓(𝑥)

lim
𝑥→𝑐

𝑔(𝑥)
, 

 lim
𝑥→𝑐

𝑔(𝑥) ≠ 0 Power lim
𝑥→𝑐

[𝑓(𝑥)𝑛] = [lim
𝑥→𝑐

𝑓(𝑥)]𝑛 

Radical lim
𝑥→𝑐

√𝑓(𝑥)𝑛 = √lim
𝑥→𝑐

𝑓(𝑥)𝑛  

Continuity 

At a point 

𝑓(𝑐)  ≠ 𝐷𝑁𝐸, 
lim
𝑥→𝑐

𝑓(𝑥) = 𝐿 ⇔ lim
𝑥→𝑐−

𝑓(𝑥) = lim
𝑥→𝑐+

𝑓(𝑥), 

lim
𝑥→𝑐

𝑓(𝑥) = 𝑓(𝑐) 

Derivatives 

Definition 
𝑑

𝑑𝑥
[𝑓(𝑥)] = lim

ℎ→0

𝑓(𝑥 + ℎ) − 𝑓(𝑥)

ℎ
 

Alternative definition 
𝑑

𝑑𝑥
[𝑓(𝑥)] = lim

𝑥→𝑐

𝑓(𝑥) − 𝑓(𝑐)

𝑥 − 𝑐
 

Rules 

Constant 
𝑑

𝑑𝑥
[𝑐] = 0 

Single variable 
function 

𝑑

𝑑𝑥
[𝑎𝑥] = 𝑎 

Sum and 
difference 

𝑑

𝑑𝑥
[𝑓(𝑥) ± 𝑔(𝑥)] = 

𝑓′(𝑥) ± 𝑔′(𝑥) 
Power 

𝑑

𝑑𝑥
[𝑥𝑛] = 𝑛 × 𝑥𝑛−1 

𝑑

𝑑𝑥
[𝑔(𝑥)𝑛] = 

𝑛(𝑔(𝑥))𝑛−1 × 𝑔′(𝑥) 

Product 

𝑑

𝑑𝑥
[𝑓(𝑥) × 𝑔(𝑥)] = 

𝑓(𝑥) × 𝑔′(𝑥) + 
𝑔(𝑥) × 𝑓′(𝑥) 

Quotient 

𝑑

𝑑𝑥
[
𝑓(𝑥)

𝑔(𝑥)
] = 

𝑔(𝑥)𝑓′(𝑥) − 𝑓(𝑥)𝑔′(𝑥)

[𝑔(𝑥)]2
, 

 
𝑔(𝑥) ≠ 0 

Trigonometry 

Reciprocal 
identities 

cot 𝑥 =
1

tan 𝑥
=

cos 𝑥

sin 𝑥
 

Pythagorean 
identities 

𝑐𝑜𝑠2𝜃 + 𝑠𝑖𝑛2𝜃 = 1 
1 + 𝑡𝑎𝑛2 𝑥 = 𝑠𝑒𝑐2𝑥 
1 + 𝑐𝑜𝑡2 𝑥 = 𝑐𝑠𝑐2𝑥 
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