
(𝑥 + ℎ)ଶ − (𝑥 + ℎ) − (𝑥ଶ − 𝑥)

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑥ଶ + 2𝑥ℎ + ℎଶ − 𝑥 − ℎ − 𝑥ଶ + 𝑥

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

2𝑥ℎ + ℎଶ − ℎ

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

ℎ(2𝑥 + ℎ − 1)

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

2𝑥 − 1

(𝑥 + ℎ)ଷ − 𝑥ଷ

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

(𝑥 + ℎ)(𝑥 + ℎ)(𝑥 + ℎ) − 𝑥ଷ

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑥ଷ + 3𝑥ଶℎ + 3𝑥ℎଶ + ℎଷ − 𝑥ଷ

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

ℎ(3𝑥ଶ + 3𝑥ℎ + ℎଶ)

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

3𝑥ଶ

√𝑥 + ℎ
⎯⎯⎯⎯⎯ 

− √𝑥⎯⎯ 

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑥 + ℎ − 𝑥

ℎ൫√𝑥 + ℎ
⎯⎯⎯⎯⎯ 

− √𝑥⎯⎯  ൯
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

ℎ

ℎ൫√𝑥 + ℎ
⎯⎯⎯⎯⎯ 

− √𝑥⎯⎯  ൯
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

1

൫√𝑥 + ℎ
⎯⎯⎯⎯⎯ 

− √𝑥⎯⎯  ൯
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

1

2√𝑥⎯⎯ ⎯⎯⎯⎯

𝑓(𝑥) = 𝑥ଶ − 𝑥

𝑓(𝑥) = 𝑥ଷ

𝑓(𝑥) =
1

𝑥
⎯⎯

1
𝑥 + ℎ⎯⎯⎯⎯⎯−

1
𝑥⎯⎯

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯

𝑥 − (𝑥 + ℎ)

ℎ𝑥(𝑥 + ℎ)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

−ℎ

ℎ𝑥(𝑥 + ℎ)
⎯⎯⎯⎯⎯⎯⎯⎯⎯

−1

𝑥(𝑥 + ℎ)
⎯⎯⎯⎯⎯⎯⎯⎯

−
1

𝑥ଶ⎯⎯

𝑓(𝑥) = √𝑥⎯⎯ 

Diff of Cubes/Binomial Theorem

× 𝐿𝐶𝐷
× 𝐿𝐶𝐷

× 𝐶𝑜𝑛𝑗
× 𝐶𝑜𝑛𝑗

(𝑥 + ℎ)ସ − 𝑥ସ

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑥ସ + 4𝑥ଷℎ + 6𝑥ଶℎଶ + 4𝑥ℎଷ + ℎସ − 𝑥ଷ

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

ℎ(4𝑥ଷ + 6𝑥ଶℎ + 4𝑥ℎଶ + ℎଷ)

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

4𝑥ଷ

𝑓(𝑥) = 𝑥ସ

𝑓(𝑥) =
1

√𝑥⎯⎯ ⎯⎯⎯

1

√𝑥 + ℎ
⎯⎯⎯⎯⎯ ⎯⎯⎯⎯⎯⎯−

1

√𝑥⎯⎯ ⎯⎯⎯

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

√𝑥⎯⎯  − √𝑥 + ℎ
⎯⎯⎯⎯⎯ 

ℎ√𝑥⎯⎯ 
√𝑥⎯⎯  + ℎ

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑥 − (𝑥 + ℎ)

ℎ√𝑥⎯⎯ 
√𝑥⎯⎯  + ℎ(√𝑥⎯⎯  + √𝑥 + ℎ

⎯⎯⎯⎯⎯ 
)

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

−ℎ

ℎ(√𝑥⎯⎯ 
√𝑥⎯⎯  + ൫√𝑥⎯⎯  + √𝑥 + ℎ

⎯⎯⎯⎯⎯ 
൯)

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

−1

√𝑥⎯⎯ 
√𝑥⎯⎯  + (√𝑥⎯⎯  + √𝑥 + ℎ

⎯⎯⎯⎯⎯ 
)

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

−1

√𝑥⎯⎯ 
√𝑥⎯⎯  + (√𝑥⎯⎯  + √𝑥⎯⎯  )

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

−
1

2𝑥√𝑥⎯⎯ ⎯⎯⎯⎯⎯= −
1

2𝑥
ଷ
ଶ
⎯⎯

⎯⎯⎯

× 𝐶𝑜𝑛𝑗
× 𝐶𝑜𝑛𝑗

× 𝐿𝐶𝐷
× 𝐿𝐶𝐷

𝑓(𝑥) =
1

𝑥ଶ⎯⎯

1
(𝑥 + ℎ)ଶ⎯⎯⎯⎯⎯⎯⎯ −

1
𝑥ଶ⎯⎯

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑥ଶ − (𝑥 + ℎ)ଶ

ℎ𝑥ଶ(𝑥 + ℎ)ଶ⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑥ଶ − 𝑥ଶ − 2𝑥ℎ − ℎଶ

ℎ𝑥ଶ(𝑥 + ℎ)ଶ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

ℎ(−2𝑥 − ℎ)

ℎ𝑥ଶ(𝑥 + ℎ)ଶ⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

−2𝑥 − ℎ

𝑥ଶ(𝑥 + ℎ)ଶ
⎯⎯⎯⎯⎯⎯⎯⎯⎯

−2𝑥

𝑥ସ⎯⎯⎯⎯

−
2

𝑥ଷ⎯⎯

× 𝐿𝐶𝐷
× 𝐿𝐶𝐷

(𝑥 + ℎ)ଶ − 𝑥ଶ

((𝑥 + ℎ) + 𝑥)((𝑥 + ℎ) − 𝑥)
2𝑥ℎ + ℎଶ

…

(𝑥 + ℎ)ସ − 𝑥ଶ

(𝑥 + ℎ)(𝑥 + ℎ)(𝑥 + ℎ)(𝑥 + ℎ) − 𝑥ଶ

…

(𝑥 + ℎ)ଷ − 𝑥ଷ

((𝑥 + ℎ) − 𝑥)((𝑥 + ℎ)ଶ + 𝑥(𝑥 + ℎ) + 𝑥ଶ)
…

1
𝑥 + ℎ⎯⎯⎯⎯⎯−

1
𝑥⎯⎯

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯

𝑥 − (𝑥 + ℎ)

𝑥(𝑥 + ℎ)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯×

1

ℎ
⎯⎯

OR Add Fractions, Flip and Multiply

Diff of Squares

𝑓ᇱ(𝑥) =               
𝑓(𝑥 + ℎ) − 𝑓(𝑥)

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

  Lim
ℎ→ 0

  Lim
ℎ→ 0
  Lim
ℎ→ 0
  Lim
ℎ→ 0
  Lim
ℎ→ 0
  Lim
ℎ→ 0

(𝑥 + ℎ)ଷ − 𝑥ଷ

1𝑥ଷ + 3𝑥ଶℎ + 3𝑥ℎଶ + 1ℎଷ − 𝑥ଷ

…

FOIL/Diff of Squares

Binomial Theorem

(𝑥 + ℎ)ସ − 𝑥ଶ

((𝑥 + ℎ)ଶ − 𝑥)((𝑥 + ℎ)ଶ + 𝑥)
…

FOIL

𝑓(𝑥) = 𝑥ଶ

  Lim
ℎ→ 0
  Lim
ℎ→ 0
  Lim
ℎ→ 0
  Lim
ℎ→ 0

  Lim
ℎ→ 0
  Lim
ℎ→ 0
  Lim
ℎ→ 0

  Lim
ℎ→ 0
  Lim
ℎ→ 0
  Lim
ℎ→ 0
  Lim
ℎ→ 0

Don't forget to write the formula!

  Lim
ℎ→ 0
  Lim
ℎ→ 0
  Lim
ℎ→ 0
  Lim
ℎ→ 0
  Lim
ℎ→ 0

  Lim
ℎ→ 0
  Lim
ℎ→ 0
  Lim
ℎ→ 0
  Lim
ℎ→ 0

  Lim
ℎ→ 0
  Lim
ℎ→ 0
  Lim
ℎ→ 0
  Lim
ℎ→ 0

  Lim
ℎ→ 0
  Lim
ℎ→ 0
  Lim
ℎ→ 0
  Lim
ℎ→ 0

1
(𝑥 + ℎ)ଶ⎯⎯⎯⎯⎯⎯⎯ −

1
𝑥ଶ⎯⎯

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑥ଶ − (𝑥 + ℎ)ଶ

𝑥ଶ(𝑥 + ℎ)ଶ⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯×
1

ℎ
⎯⎯

𝑓ᇱ(𝑥) =

𝑓ᇱ(𝑥) =

𝑓ᇱ(𝑥) =

𝑓ᇱ(𝑥) =

𝑓ᇱ(𝑥) =

𝑓ᇱ(𝑥) =

𝑓ᇱ(𝑥) =

𝑓ᇱ(𝑥) =

 
(𝑥 + ℎ)ଶ − (𝑥ଶ)

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

 
𝑥ଶ + 2𝑥ℎ + ℎଶ − 𝑥ଶ

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

 
2𝑥ℎ + ℎଶ

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯

 
ℎ(2𝑥 + ℎ)

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯⎯

     2𝑥 + ℎ

     2𝑥
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𝑓ᇱ(𝑥) =               
𝑓(𝑥 + ℎ) − 𝑓(𝑥)

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

  Lim
ℎ→ 0

Don't forget to write the formula!

𝑓(𝑥) =
3𝑥

𝑥 + 1
⎯⎯⎯⎯⎯

3(𝑥 + ℎ)
𝑥 + ℎ + 1
⎯⎯⎯⎯⎯⎯⎯⎯ −

3𝑥
𝑥 + 1
⎯⎯⎯⎯⎯

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

3(𝑥 + ℎ)(𝑥 + 1) − 3𝑥(𝑥 + ℎ + 1)

ℎ(𝑥 + 1)(𝑥 + ℎ + 1)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

3𝑥ଶ + 3𝑥 + 3ℎ𝑥 + 3ℎ − 3𝑥ଶ − 3𝑥ℎ − 3𝑥

ℎ(𝑥 + 1)(𝑥 + ℎ + 1)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

3ℎ

ℎ(𝑥 + 1)(𝑥 + ℎ + 1)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

3

(𝑥 + 1)(𝑥 + ℎ + 1)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

3

(𝑥 + 1)ଶ
⎯⎯⎯⎯⎯⎯⎯⎯

× 𝐿𝐶𝐷
× 𝐿𝐶𝐷

𝑓(𝑥) = 2𝑥ଶ − 5𝑥

  Lim
ℎ→ 0
  Lim
ℎ→ 0
  Lim
ℎ→ 0
  Lim
ℎ→ 0
  Lim
ℎ→ 0

  Lim
ℎ→ 0
  Lim
ℎ→ 0
  Lim
ℎ→ 0
  Lim
ℎ→ 0

2(𝑥 + ℎ)ଶ − 5(𝑥 + ℎ) − (2𝑥ଶ − 5𝑥)

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

2𝑥ଶ + 4𝑥ℎ + 2ℎଶ − 5𝑥 − 5ℎ − 2𝑥ଶ + 5𝑥

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

ℎ(4𝑥 + 2ℎ − 5)

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

4𝑥 + 2ℎ − 5

4𝑥 − 5

𝑓(𝑥) = 2𝑥 − 1

  Lim
ℎ→ 0
  Lim
ℎ→ 0

2(𝑥 + ℎ) − 1 − (2𝑥 − 1)

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

2𝑥 + 2ℎ − 1 − 2𝑥 + 1

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

2ℎ

ℎ
⎯⎯⎯

2

𝑓(𝑥) = 𝑠𝑖𝑛𝑥

  Lim
ℎ→ 0
  Lim
ℎ→ 0
  Lim
ℎ→ 0
  Lim
ℎ→ 0

𝑠𝑖𝑛(𝑥 + ℎ) − 𝑠𝑖𝑛𝑥

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑠𝑖𝑛𝑥𝑐𝑜𝑠ℎ + 𝑠𝑖𝑛ℎ𝑐𝑜𝑠𝑥 − 𝑠𝑖𝑛𝑥

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑠𝑖𝑛𝑥𝑐𝑜𝑠ℎ − 𝑠𝑖𝑛𝑥

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯+

𝑠𝑖𝑛ℎ𝑐𝑜𝑠𝑥

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯

𝑠𝑖𝑛𝑥
(𝑐𝑜𝑠ℎ − 1)

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯⎯ +

𝑠𝑖𝑛ℎ

ℎ
⎯⎯⎯⎯ 𝑐𝑜𝑠ℎ

𝑠𝑖𝑛𝑥 × 0 + 1 × 𝑐𝑜𝑠𝑥
𝑐𝑜𝑠𝑥𝑓′(𝑥) =

𝑓ᇱ(𝑥) =

𝑓ᇱ(𝑥) =

𝑓ᇱ(𝑥) =

sin(𝑎 + 𝑏) = 𝑠𝑖𝑛𝑎𝑐𝑜𝑠𝑏 + 𝑠𝑖𝑛𝑏𝑐𝑜𝑠𝑎

lim
௫→଴

𝑐𝑜𝑠𝑥 − 1

𝑥
⎯⎯⎯⎯⎯⎯⎯⎯= 0

lim
௫→଴

𝑠𝑖𝑛𝑥

𝑥
⎯⎯⎯⎯ = 1

𝑦 = 𝑚𝑥 + 𝑏

𝑓(𝑥) = 𝑥

  Lim
ℎ→ 0
  Lim
ℎ→ 0

(𝑥 + ℎ) − (𝑥)

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

ℎ

ℎ
⎯⎯

1𝑓ᇱ(𝑥) = 𝑦 = 𝑚𝑥 + 𝑏
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