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Limits and Derivatives 
You should also print out my Trig review, as you might need some of that informa on. 

 

Limit = Moving something really really close to another thing without having them touch 

lim
→

𝑓(𝑥) = 𝐿 

This limit gets infinitely close to L without touching it. 

Note that 𝑥 ≠ 𝑎 or else the slope of the line will be undefined. 

A func on must approach the same value from the le  and right 
in order for the limit to exist. 

lim
→

𝑓(𝑥) = lim
→

 𝑓(𝑥) 

 

Right hand limit = When a is going 
LEFT on a number line 

lim
→

𝑓(𝑥) = 𝐿 

 

Le  hand limit = When a is going 
RIGHT on a number line 

lim
→

𝑓(𝑥) = 𝐿 

 

PROPERTIES OF LIMITS 

lim
→

[𝑐𝑓(𝑥)] = 𝑐 lim
→

𝑓(𝑥) 

lim
→

[𝑓(𝑥) ± 𝑔(𝑥)] = lim
→

𝑓(𝑥) ±  lim
→

𝑔(𝑥) 

lim
→

𝑓(𝑥)𝑔(𝑥) = lim
→

𝑓(𝑥) lim
→

𝑔(𝑥) 

lim
→

𝑓(𝑥)

𝑔(𝑥)
 = 

lim
→

𝑓(𝑥)

lim
→

𝑔(𝑥)
 

 
*Provided that lim

→
𝑔(𝑥) ≠ 0 

lim
→

[𝑓(𝑥)]  = [lim
→

𝑓(𝑥)]  

lim
→

𝑓(𝑥) = lim
→

𝑓(𝑥) 

 

 

 

 

You can remember  
this because it  

makes no sense 
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Con nuity = A func on is con nuous if it doesn’t have any holes, breaks or asymptotes. 
(Otherwise, it is discon nuous, not incon nent.) 

If a func on is con nuous at point c, then: 

1) f(c) is defined 
2) lim

→
𝑓(𝑥) exists 

3) lim
→

𝑓(𝑥) = 𝑓(𝑐)  

Removable Discon nuity = you have a hole. If you fill in the hole with a point, it is con nuous. 

 

Indeterminate Limits and L’HOPITAL’S RULE 

When limits are sick, we send them to the L’Hospital . 

Sick limits are those that have an undefined denominator. This happens if the numerator and 
denominator both approach a value at different rates. 

𝐼𝐹𝐹:   lim
→

𝑓(𝑥)

𝑔(𝑥)
=

0

0
 𝑜𝑟 

∞

∞
   ⇒    𝐿 𝐻𝑜𝑝𝑖𝑡𝑎𝑙   ⇒     lim

→

𝑓′(𝑥)

𝑔′(𝑥)
  

 

Derivatives 
Deriva ve = slope of a line tangent to a curve 

A func on is called differen able if a deriva ve exists. 

 𝐷 =  lim 
𝑛→0

𝑓(𝑎+ℎ)−𝑓(𝑎)

ℎ
 

Where:  f(a) and f(a+h) are points on a curve 

  h is the distance on the x axis between the two points 

COMMON DERIVATIVES 

Deriva ve of a constant 
𝑑

𝑑𝑥
 𝐶 = 0 

Deriva ve mes a constant 
𝑑

𝑑𝑥
 𝑐𝑓(𝑥) = 𝑐

𝑑

𝑑𝑥
 

Deriva ve raised to a power (POWER RULE) 
𝑑

𝑑𝑥
 (𝑥 ) = 𝑛𝑥  

Adding deriva ves (𝑓 + 𝑔) = 𝑓 + 𝑔′ 

Difference of deriva ves (𝑓 − 𝑔) = 𝑓 − 𝑔′ 
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DERIVATIVES OF TRIG and LOG FUNCTIONS 

𝑑

𝑑𝑥
sin 𝑥 = cos 𝑥 

𝑑

𝑑𝑥
cos 𝑥 =  − sin 𝑥 

𝑑

𝑑𝑥
tan 𝑥 = sec 𝑥 

𝑑

𝑑𝑥
cot 𝑥 =  − csc 𝑥 

𝑑

𝑑𝑥
sec 𝑥 = (tan 𝑥)(sec 𝑥) 

𝑑

𝑑𝑥
csc 𝑥 =  −(cot 𝑥)(csc 𝑥) 

𝑑

𝑑𝑥
ln(𝑥) =

1

𝑥
 

𝑑

𝑑𝑥
 𝑙𝑜𝑔  (𝑥) =

1

ln(𝑏)(𝑥)
 

𝑑

𝑑𝑥
 𝑒 = 𝑒  

 

 

PRODUCT RULE FOR MULTIPLICATION OF DERIVATIVES 

𝑑

𝑑𝑥
[ 𝑓(𝑥) ∙ 𝑔(𝑥)] =

𝑑

𝑑𝑥
(𝑥) ∙ 𝑔(𝑥) + 𝑓(𝑥) ∙  

𝑑

𝑑𝑥
 (𝑔) 

 

QUOTIENT RULE FOR DIVIDING DERIVATIVES 

𝑑

𝑑𝑥

𝑓(𝑥)

𝑔(𝑥)
=

𝑔(𝑥) ∙  
𝑑

𝑑𝑥
 [𝑓(𝑥)] − 𝑓(𝑥) ∙  

𝑑
𝑑𝑥

 [𝑔(𝑥)]

[𝑔(𝑥)]
 

 

A song to remember this :  

Low D high minus high D low. Divide by squared low and away you 
go! 

 

CHAIN RULE FOR COMPOSITION OF FUNCTIONS OF DERIVATIVES 

𝐹(𝑥) =  𝑓 𝑔(𝑥)  

𝐹 (𝑥) = 𝑓 𝑔(𝑥) [𝑔 (𝑥)] 

 

This is going to resemble solving an equa on by subs tu on from college algebra class. 

I always recommend that people come back and review this sec on a er learning integra on by 
parts because it might make more sense at that point. 
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Using the chain rule: 

An example: 

𝑑

𝑑𝑥
[(3𝑥 − 4) ] 

Break the func on up into two separate func ons and compose them. 

𝑑𝑦

𝑑𝑢
= 𝑢 ,     

𝑑𝑢

𝑑𝑥
= (3𝑥 − 4),       𝐴𝑛𝑑 𝑛𝑜𝑤 𝑦𝑜𝑢 𝑐𝑎𝑛 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦 𝑎𝑛𝑑 𝑠𝑢𝑏𝑠𝑡𝑖𝑡𝑢𝑡𝑒 

𝑑

𝑑𝑥
[(3𝑥 − 4) ] =

𝑑

𝑑𝑢
(𝑢 )

𝑑

𝑑𝑥
(3𝑥 − 4) 

= (100𝑢 )6𝑥         

= 600𝑥(3𝑥 − 4)  

 

COMMON CHAIN RULE VARIANTS 

𝑑

𝑑𝑥
([𝑓(𝑥)] ) = 𝑛[𝑓(𝑥) 𝑓 − (𝑥) 

𝑑

𝑑𝑥
(𝑐𝑜𝑠[𝑓(𝑥)]) =  −𝑓 (𝑥)𝑠𝑖𝑛[𝑓(𝑥)] 

𝑑

𝑑𝑥
𝑒 ( ) = 𝑓 (𝑥)𝑒 ( ) 

𝑑

𝑑𝑥
(tan[𝑓(𝑥)]) = 𝑓 (𝑥)𝑠𝑒𝑐 [𝑓(𝑥)] 

𝑑

𝑑𝑥
(𝑙𝑛[𝑓(𝑥)]) =  

𝑓′(𝑥)

𝑓(𝑥)
 

𝑑

𝑑𝑥
(sec[𝑓(𝑥)]) = 𝑓 (𝑥) sec[𝑓(𝑥)] tan [𝑓(𝑥)] 

𝑑

𝑑𝑥
(𝑠𝑖𝑛 [𝑓(𝑥)]) = 𝑓 (𝑥)𝑐𝑜𝑠[𝑓(𝑥)] 

𝑑

𝑑𝑥
(𝑡𝑎𝑛 [𝑓(𝑥)]) =

𝑓′(𝑥)

1 + [𝑓(𝑥)]
 

 

Concave Up: When you draw the func on, it could hold water (like a bowl). 

Concave Down: When you draw the func on, water would fall off it (like an umbrella). 

Inflec on Point: Where the func on changes concavity. 

 

Second Deriva ve = Deriva ve of the deriva ve of a func on 

𝑑 𝑓

𝑑𝑥
   =    𝑓 (𝑥)    =    𝑓( )(𝑥)   =    (𝑓 (𝑥))′ 

 

nth Deriva ve =  

 
𝑑 𝑓

𝑑𝑥
   =    𝑓( )(𝑥)   =   (𝑓( )(𝑥))′ 


