
𝑎ଶ − 𝑏ଶ = (𝑎 − 𝑏)(𝑎 + 𝑏)
𝑎ଷ − 𝑏ଷ = (𝑎 − 𝑏)(𝑎ଶ + 𝑎𝑏 + 𝑏ଶ)
𝑎ଷ + 𝑏ଷ = (𝑎 + 𝑏)(𝑎ଶ − 𝑎𝑏 + 𝑏ଶ)

Difference of Squares
Difference of Cubes
Sum of cubes SOP

𝑦ᇱ =
𝑑𝑦

𝑑𝑥
⎯⎯⎯= 𝑓ᇱ(𝑥)

lim
௫→଴

𝑠𝑖𝑛𝑥

𝑥
⎯⎯⎯⎯= 1 lim

௫→଴

𝑡𝑎𝑛𝑥

𝑥
⎯⎯⎯⎯ = 1

lim
௫→଴

1 − 𝑐𝑜𝑠𝑥

𝑥
⎯⎯⎯⎯⎯⎯⎯⎯= 0 lim

௫→଴

𝑐𝑜𝑠𝑥 − 1

𝑥
⎯⎯⎯⎯⎯⎯⎯⎯= 0

Trig

𝑑

𝑑𝑥
⎯⎯⎯ඥ𝑓(𝑥)

⎯⎯⎯⎯  =
𝑓ᇱ(𝑥)

2ඥ𝑓(𝑥)
⎯⎯⎯⎯ 

⎯⎯⎯⎯⎯⎯⎯

𝑓ᇱ(2) = 𝑚 @ 2

Continuity 
means Limit 
Exists, Limit 
Exists doesn’t 
mean 
Continuous

Differentiable 
means 
Continuity, 
Continuity 
doesn't mean 
Differentiable.

   𝑦 = 𝑓(𝑥)
 𝑦ᇱ = 𝑓′(𝑥)
𝑦ᇱᇱ = 𝑓′′(𝑥)

𝑦ᇱᇱ =
𝑑ଶ𝑦

𝑑𝑥ଶ⎯⎯⎯

 
𝑓(𝑥 + ℎ) − 𝑓(𝑥)

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

  Lim
ℎ→ 0ି

  Lim
ℎ→ 0ା  

𝑓(𝑥 + ℎ) − 𝑓(𝑥)

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯=

𝐿𝐻𝐷 = 𝑅𝐻𝐷
𝐶𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑢𝑠:

lim
௫→௔

𝑓(𝑥) = 𝑓(𝑎)

𝐿𝑖𝑚𝑖𝑡 𝑒𝑥𝑖𝑠𝑡𝑠 𝑎𝑛𝑑
𝑒𝑞𝑢𝑎𝑙𝑠 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒
𝑜𝑓 𝑡ℎ𝑒 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛. 

Non Diff:
Cusp, Corner,
m=∞, VA, Hole

DisCont:
Jump, Infinite (VA),
Removable (Point/Hole)

lim
௫→ஶ

𝑠𝑖𝑛𝑥

𝑥
⎯⎯⎯⎯= 0

𝐿𝐻𝐿 = 𝑅𝐻𝐿

𝐿𝑖𝑚𝑖𝑡 𝐸𝑥𝑖𝑠𝑡𝑠 𝑖𝑓 𝑎𝑛𝑑 𝑜𝑛𝑙𝑦 𝑖𝑓:

Root
Rule*

Obviously!

𝑦
𝑦ᇱ

𝑦ᇱᇱ

𝑦

𝑚
𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛
𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦
𝑎𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑖𝑜𝑛

𝑝(𝑡)
𝑣(𝑡)
𝑎(𝑡)

Down - Derivative
Up - Integral 

𝐶𝑃 𝑀𝑎𝑥
𝑓ᇱ = 0
𝑓ᇱ + → −

𝐶𝑃 𝑀𝑖𝑛
𝑓ᇱ = 0
𝑓ᇱ − → +

𝐼𝑃
𝑓ᇱᇱ = 0 𝑎𝑛𝑑
𝑓ᇱᇱ + → −
 𝑓ᇱ: 𝐼𝑛𝑐 → 𝐷𝑒𝑐

𝐶𝑜𝑛𝑐 𝑈𝑝
𝑓ᇱᇱ > 0
𝑓ᇱ: 𝐼𝑛𝑐

𝐶𝑜𝑛𝑐 𝐷𝑜𝑤𝑛
𝑓ᇱᇱ < 0
𝑓ᇱ: 𝐷𝑒𝑐

𝑓(𝑥) ∶ 𝐼𝑛𝑐
𝑓ᇱ > 0

𝑓(𝑥) ∶ 𝐷𝑒𝑐
𝑓ᇱ < 0

VA are Critical Values: Put VA's (Inf Dis), f(x)=UND, Cusp, 𝑓ᇱ = 0, 𝑓ᇱᇱ = 0 etc! on number lines

Integrals: Check by taking the Derivative Don’t forget Initial Condition!

Velocity and Acceleration
Same sign - speeding up
Diff sign - slowing down

FUNDAMENTAL THEOREM OF CALCULUS PART 2

𝑑

𝑑𝑥
⎯⎯⎯න 𝑓(𝑡)𝑑𝑡 = 𝑓(𝑥)

௫

௔

× 𝑥′ − 𝑓(𝑎) × 𝑎′

𝑑

𝑑𝑥
⎯⎯⎯න 𝑓(𝑡)𝑑𝑡 = 𝑓(ℎ(𝑥))

௛(௫)

௚(௫)

ℎᇱ(𝑥) − 𝑓൫𝑔(𝑥)൯𝑔′(𝑥)

Put the top thing in, times by the derivative of the top thing, minus
Put the bottom thing in, times by the derivative of the bottom thing
Integral goes away. 

*Radians

𝐷𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑦:

Limit DNE:
Jump, VA*, Endpoint*

lim
௫→௔ష

𝑓(𝑥) = lim
௫→௔శ

𝑓(𝑥)

lim
௫→௔ష

𝑓′(𝑥) = lim
௫→௔శ

𝑓′(𝑥) = 𝑓′(𝑎)

OR 𝑓ᇱᇱ − → +
𝑓ᇱ: 𝐷𝑒𝑐 → 𝐼𝑛𝑐

L'hopital's Rule

Squeeze Theorem
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