
  Lim
𝑥→ 0

𝑠𝑖𝑛𝑥

𝑥
⎯⎯⎯⎯ = 1

  Lim
𝑥→ 0

𝑠𝑖𝑛2𝑥

2𝑥
⎯⎯⎯⎯⎯ = 1

  Lim
𝑥→ 0
  Lim
𝑥→ 0
  Lim
𝑥→ 0

𝑠𝑖𝑛2𝑥

𝑥
⎯⎯⎯⎯⎯

𝑠𝑖𝑛2𝑥

𝑥
⎯⎯⎯⎯⎯ ×

2

2
⎯⎯

𝑠𝑖𝑛2𝑥

2𝑥
⎯⎯⎯⎯⎯ × 2

         1 × 2 = 2

𝑠𝑖𝑛2𝑥

4𝑥
⎯⎯⎯⎯⎯

𝑠𝑖𝑛2𝑥

2𝑥
⎯⎯⎯⎯⎯ ×

1

2
⎯⎯

1 ×
1

2
⎯⎯=

1

2
⎯⎯

  Lim
𝑥→ 0
  Lim
𝑥→ 0

𝑠𝑖𝑛2𝑥

𝑠𝑖𝑛3𝑥
⎯⎯⎯⎯⎯

𝑠𝑖𝑛2𝑥
1

⎯⎯⎯⎯⎯

𝑠𝑖𝑛3𝑥
1

⎯⎯⎯⎯⎯
⎯⎯⎯⎯⎯⎯×

2𝑥
2𝑥
⎯⎯⎯

3𝑥
3𝑥
⎯⎯⎯
⎯⎯⎯

𝑠𝑖𝑛2𝑥
2𝑥

⎯⎯⎯⎯⎯

𝑠𝑖𝑛3𝑥
3𝑥

⎯⎯⎯⎯⎯
⎯⎯⎯⎯⎯⎯×

2𝑥
1

⎯⎯⎯

3𝑥
1

⎯⎯⎯
⎯⎯⎯

1

1
⎯⎯×

2𝑥

3𝑥
⎯⎯⎯=

2

3
⎯⎯

  Lim
𝑥→ 0
  Lim
𝑥→ 0

  Lim
𝑥→ 0

  Lim
𝑥→ ∞

sin ቆ
1

𝑥
⎯⎯ቇ =

𝑠𝑖𝑛0 = 0

𝑥 → ∞
1

𝑥
⎯⎯→ 0

  Lim
𝑥→ ∞

cos ቆ
1

𝑥
⎯⎯ቇ =

𝑐𝑜𝑠0 = 1

  Lim
𝑥→ 0

𝑠𝑖𝑛𝑥

𝑥
⎯⎯⎯⎯ = 1

𝐻𝑜𝑙𝑒 ∶ (0,0)

  Lim
𝑥→ 0

sin ቆ
1

𝑥
⎯⎯ቇ = und

  Lim
𝑥→ గ

ଶ
⎯

sin x =

sin (
𝜋

2
⎯⎯) = 1

  Lim
𝑥→ ∞

𝑠𝑖𝑛𝑥

𝑥
⎯⎯⎯⎯ =

#

∞
⎯⎯= 0𝑦 =

𝑠𝑖𝑛𝑥

𝑥
⎯⎯⎯⎯

lim
௫→଴

𝑡𝑎𝑛𝑥

𝑥
⎯⎯⎯⎯ =

lim
௫→଴

𝑠𝑖𝑛𝑥

𝑥
⎯⎯⎯⎯×

1

𝑐𝑜𝑠𝑥
⎯⎯⎯⎯ = 1 × 1 = 1

lim
௫→଴

1 − 𝑐𝑜𝑠𝑥

𝑥
⎯⎯⎯⎯⎯⎯⎯⎯=

lim
௫→଴

0 + 𝑠𝑖𝑛𝑥

1
⎯⎯⎯⎯⎯⎯⎯⎯= 0

lim
௫→଴

𝑐𝑜𝑠𝑥 − 1

𝑥
⎯⎯⎯⎯⎯⎯⎯⎯=

lim
௫→଴

−𝑠𝑖𝑛𝑥 − 0

1
⎯⎯⎯⎯⎯⎯⎯⎯⎯= 0

L'hopital's Rule

lim
௫→଴

𝑡𝑎𝑛𝑥

𝑥
⎯⎯⎯⎯ =

lim
௫→଴

secଶ 𝑥

1
⎯⎯⎯⎯⎯⎯= 1

Identities

  Lim
𝑥→ 0

  Lim
𝑥→ 0

  Lim
𝑥→ 0

𝑡𝑎𝑛4𝑥

𝑡𝑎𝑛3𝑥
⎯⎯⎯⎯⎯⎯ 

𝑡𝑎𝑛4𝑥
1

⎯⎯⎯⎯⎯⎯×
4𝑥
4𝑥
⎯⎯⎯

𝑡𝑎𝑛3𝑥
1

⎯⎯⎯⎯⎯⎯×
3𝑥
3𝑥
⎯⎯⎯

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ 

𝑡𝑎𝑛4𝑥
4𝑥

⎯⎯⎯⎯⎯⎯× 4𝑥

𝑡𝑎𝑛3𝑥
3𝑥

⎯⎯⎯⎯⎯⎯× 3𝑥
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

         
1 × 4𝑥

1 × 3𝑥
⎯⎯⎯⎯⎯⎯

                 
4

3
⎯⎯

  Lim
𝑥→ 0
  Lim
𝑥→ 0

𝑠𝑖𝑛𝑥

2𝑥
⎯⎯⎯⎯

𝑠𝑖𝑛𝑥

𝑥
⎯⎯⎯⎯×

1

2
⎯⎯

1

2
⎯⎯

  Lim
𝑥→ 0
  Lim
𝑥→ 0
  Lim
𝑥→ 0

𝑠𝑖𝑛3𝑥

4𝑥
⎯⎯⎯⎯⎯

𝑠𝑖𝑛3𝑥

𝑥
⎯⎯⎯⎯⎯ ×

1

4
⎯⎯×

3

3
⎯⎯

𝑠𝑖𝑛3𝑥

3𝑥
⎯⎯⎯⎯⎯ ×

1

4
⎯⎯×

3

1
⎯⎯

3

4
⎯⎯

  Lim
𝑥→ 0
  Lim
𝑥→ 0

sinଶ 𝑥

𝑥ଶ
⎯⎯⎯⎯⎯

𝑠𝑖𝑛𝑥

𝑥
⎯⎯⎯⎯×

𝑠𝑖𝑛𝑥

𝑥
⎯⎯⎯⎯

1 × 1 = 1

Conjugate

  Lim
𝑥→ 0

sin (𝑡ℎ𝑎𝑡)

(𝑡ℎ𝑎𝑡)
⎯⎯⎯⎯⎯⎯⎯⎯ = 1
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