
                         𝑥𝑦ଶ = 2
1(𝑦ଶ) + 2𝑦𝑦ᇱ(𝑥) = 0
          𝑦ଶ + 2𝑥𝑦𝑦ᇱ = 0
                    2𝑥𝑦𝑦ᇱ = −𝑦ଶ

                             𝑦ᇱ=
−𝑦ଶ

2𝑥𝑦
⎯⎯⎯⎯

                            𝑥ଶ + 𝑥𝑦 + 𝑦ଶ = 9

2𝑥 + ൫1(𝑦) + 𝑦ᇱ(𝑥)൯ + 2𝑦𝑦ᇱ = 0

              2𝑥 + 𝑦 + 𝑥𝑦ᇱ + 2𝑦𝑦ᇱ = 0
                                𝑥𝑦ᇱ + 2𝑦𝑦ᇱ = −2𝑥 − 𝑦
                                𝑦ᇱ(𝑥 + 2𝑦) = −2𝑥 − 𝑦

                                                 𝑦ᇱ =
−2𝑥 − 𝑦

𝑥 + 2𝑦
⎯⎯⎯⎯⎯⎯⎯⎯

                                                 𝑦ᇱ = −
2𝑥 + 𝑦

𝑥 + 2𝑦
⎯⎯⎯⎯⎯⎯

     𝑦ଶ = 𝑥
2𝑦𝑦ᇱ = 1

     𝑦ᇱ =
1

2𝑦
⎯⎯⎯

     𝑥ଶ + 𝑦ଶ = 9
2𝑥 + 2𝑦𝑦ᇱ = 0
          2𝑦𝑦ᇱ = −2𝑥

               𝑦ᇱ = −
𝑥

𝑦
⎯⎯

               𝑦ᇱ =
±𝑥

√9 − 𝑥ଶ⎯⎯⎯⎯⎯⎯ ⎯⎯⎯⎯⎯⎯⎯

𝑥ଶ + 𝑦ଶ = 9

            𝑦 = ±ඥ9 − 𝑥ଶ
⎯⎯⎯⎯⎯⎯ 

            𝑦ᇱ=
±𝑥

√9 − 𝑥ଶ⎯⎯⎯⎯⎯⎯ ⎯⎯⎯⎯⎯⎯⎯

2𝑥 = 3𝑦

 
2𝑥

3
⎯⎯⎯= 𝑦

  𝑦ᇱ =
2

3
⎯⎯

            𝑥𝑦 = 0
1𝑦 + 𝑦ᇱ𝑥 = 0
           𝑦ᇱ𝑥 = −𝑦

             𝑦ᇱ = −
𝑦

𝑥
⎯⎯

                   𝑦 = √𝑥𝑦⎯⎯⎯ 

                  𝑦ଶ= 𝑥𝑦
            2𝑦𝑦ᇱ = (1(𝑦) + 𝑦ᇱ(𝑥))
            2𝑦𝑦ᇱ = 𝑦 + 𝑥𝑦ᇱ

2𝑦𝑦ᇱ − 𝑥𝑦ᇱ = 𝑦
 𝑦ᇱ(2𝑦 − 𝑥) = 𝑦

                   𝑦ᇱ=
𝑦

2𝑦 − 𝑥
⎯⎯⎯⎯⎯⎯

𝑦′ = −
𝑥

𝑦
⎯⎯

𝑦ᇱᇱ = − ቆ
1𝑦 − 𝑦ᇱ𝑥

𝑦ଶ
⎯⎯⎯⎯⎯⎯⎯⎯ቇ

𝑦ᇱᇱ = − ൭
1𝑦 − (−

𝑥
𝑦
⎯⎯)𝑥

𝑦ଶ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯൱

𝑦ᇱᇱ = − ቆ
1𝑦ଶ + 𝑥ଶ

𝑦ଷ
⎯⎯⎯⎯⎯⎯⎯⎯ቇ

𝑦ᇱᇱ = − ቆ
9

𝑦ଷ
⎯⎯⎯ቇ

𝑦ᇱᇱ =
±9

(9 − 𝑥ଶ)
ଷ
ଶ
⎯⎯

⎯⎯⎯⎯⎯⎯⎯⎯

                           𝑥𝑐𝑜𝑠𝑦 = sin(𝑥 + 𝑦)
         𝑐𝑜𝑠𝑦 − 𝑥𝑦ᇱ𝑠𝑖𝑛𝑦 = cos  (𝑥 + 𝑦)(1 + 𝑦ᇱ)
         𝑐𝑜𝑠𝑦 − 𝑥𝑦ᇱ𝑠𝑖𝑛𝑦 = 1 cos(𝑥 + 𝑦) + 𝑦ᇱcos (𝑥 + 𝑦)
𝑐𝑜𝑠𝑦 − 1 cos(𝑥 + 𝑦) = 𝑦ᇱ cos(𝑥 + 𝑦) + 𝑥𝑦ᇱ𝑠𝑖𝑛𝑦
𝑐𝑜𝑠𝑦 − 1 cos(𝑥 + 𝑦) = 𝑦ᇱ(cos(𝑥 + 𝑦) + 𝑥𝑠𝑖𝑛𝑦)

                                   𝑦ᇱ =
𝑐𝑜𝑠𝑦 − 1 cos(𝑥 + 𝑦)

cos(𝑥 + 𝑦) + 𝑥𝑠𝑖𝑛𝑦
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

                    𝑥𝑦 = 1
1(𝑦) + 𝑦ᇱ(𝑥) = 0
                  𝑦ᇱ𝑥 = −𝑦 

                      𝑦ᇱ= −
𝑦

𝑥
⎯⎯

                        …

𝑦 =
1

𝑥
⎯⎯

𝑦 = 𝑥ିଵ

𝑦ᇱ = −
1

𝑥ଶ
⎯⎯⎯

Not Implicit

−2𝑥𝑦
−2𝑦 + 𝑦′(−2𝑥)

−2𝑥𝑦
−2(1𝑦 + 𝑦ᇱ𝑥)

Chain Rule  𝑦 = 𝑥ଷ

𝑑𝑦

𝑑𝑥
⎯⎯⎯= 3𝑥ଶ ×

𝑑𝑥

𝑑𝑥
⎯⎯⎯

𝑑𝑦

𝑑𝑥
⎯⎯⎯= 3𝑥ଶ × 1

Chain Rule  𝑦 = 𝑦ଷ

𝑑𝑦

𝑑𝑥
⎯⎯⎯= 3𝑦ଶ ×

𝑑𝑦

𝑑𝑥
⎯⎯⎯

𝑑𝑦

𝑑𝑥
⎯⎯⎯= 3𝑦ଶ × 𝑦′

−2𝑥𝑦

𝑦ଶ = 𝑥
  𝑦 = ±√𝑥⎯⎯ 

𝑦ᇱ =
±1

2√𝑥⎯⎯   
⎯⎯⎯⎯

                                 𝑦 = cos(𝑥 + 𝑦)
                               𝑦ᇱ = −𝑠𝑖𝑛 (𝑥 + 𝑦)(1 + 𝑦ᇱ)
                               𝑦ᇱ = −sin(𝑥 + 𝑦) − 𝑦ᇱsin (𝑥 + 𝑦)
 𝑦ᇱ − 𝑦ᇱ sin(𝑥 + 𝑦) = − sin(𝑥 + 𝑦)
𝑦ᇱ(1 − sin(𝑥 + 𝑦)) = − sin(𝑥 + 𝑦)

                               𝑦ᇱ =
− sin(𝑥 + 𝑦)

1 − sin (x + y)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

         3𝑐𝑜𝑠𝑥 + 𝑠𝑖𝑛𝑦 = 𝑥ଶ

−3𝑠𝑖𝑚𝑥 + 𝑐𝑜𝑠𝑦𝑦ᇱ = 2𝑥

                              𝑦ᇱ =
2𝑥 + 3𝑠𝑖𝑛𝑥

𝑐𝑜𝑠𝑦
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯
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