
𝑑

𝑑𝑥
⎯⎯⎯ 𝑥 𝑑𝑥 = 𝑥 × 1 − 0 × 0

                        = 𝑥

𝑑

𝑑𝑥
⎯⎯⎯ (𝑥 + 2) 𝑑𝑥 = (𝑥 + 2) × 2𝑥 − (0 − 2) × 0

                                   = 2𝑥(𝑥 + 2)

𝑑

𝑑𝑥
⎯⎯⎯

𝑠𝑖𝑛𝑡

𝑡
⎯⎯⎯⎯𝑑𝑡 =

𝑠𝑖𝑛𝑥

𝑥
⎯⎯⎯⎯⎯× 2𝑥 −

𝑠𝑖𝑛1

1
⎯⎯⎯⎯× 0

                             =
2𝑠𝑖𝑛𝑥

𝑥
⎯⎯⎯⎯⎯⎯

Taking a Derivative of an Integral Cancels each other out*
Substitute the Upper Limit
Multiply by the Derivative of the Upper Limit
Substitute the Lower Limit
Multiply by the Derivative of the Lower Limit

1

𝑥
⎯⎯⎯ 𝑑𝑥 =    −

1

𝑥
⎯⎯

 −
1

𝑏
⎯⎯− −

1

1
⎯⎯

 −
1

𝑏
⎯⎯+ 1

b
1

Quarter
Circle

𝑔(𝑥) = 𝑓(𝑡) 𝑑𝑡

𝑓(𝑡) 𝑔(3) = 𝑓(𝑡) 𝑑𝑡 = 1 + 0.5 + 0.5 = 2
1

0.5

−0.5

1
1𝜋

𝑔(−3) = 𝑓(𝑡) 𝑑𝑡 = − 𝑓(𝑡) 𝑑𝑡 = −(−𝜋 − 1 + 1) = 𝜋

𝑔 (3) =
𝑑

𝑑𝑥
⎯⎯⎯ 𝑓(𝑡) 𝑑𝑡

           = 𝑓(3) = 0

𝑔 (3) =
𝑑

𝑑𝑥
⎯⎯⎯

𝑑

𝑑𝑥
⎯⎯⎯ 𝑓(𝑡) 𝑑𝑡

           = 𝑓 (𝑥) = −1  𝑔(𝑥) = 𝑓(𝑡)𝑑𝑡
 

 

 𝑔′(𝑥) = 𝑓(𝑡)
𝑔′′(𝑥) = 𝑓′(𝑡)

Check Endpoints

𝑔(𝑥) 𝐶𝑃

𝑔(𝑥) 𝐼𝑃

𝑔 (𝑥) = 0

& 𝑔′(𝑥) > 0 → 𝑔′(𝑥) < 0

& 𝑔′′(𝑥) > 0 → 𝑔′′(𝑥) < 0

& 𝑔 (𝑥) < 0 → 𝑔 (𝑥) > 0OR

𝑓(𝑥) = 0

& 𝑓(𝑥) > 0 → 𝑓(𝑥) < 0

& 𝑓(𝑥) < 0 → 𝑓(𝑥) > 0𝑥 = 0

𝑥 = 3

Loc Max

Loc Min

      𝑡     𝑔(𝑥)   𝑔′(𝑥) 𝑔′′(𝑥)

   −3       𝜋       0    𝑢𝑛𝑑

   −1       0   −2    𝑢𝑛𝑑

      0    −1       0      2

      1       0       2    𝑢𝑛𝑑

      2     1.5   1.5    −1

      3       2       0    −1

      4     1.5    −1   𝑢𝑛𝑑

      5       1       0      1

𝑔 (𝑥) = 0

& 𝑔 ( ) < 0 → 𝑔′′(𝑥) > 0OR

& 𝑓′(𝑥) > 0 → 𝑓′(𝑥) < 0

𝑓′(𝑥) = 0

& 𝑓 (𝑥) < 0 → 𝑓′(𝑥) > 0𝑥 = −1,4

𝑥 = 1

𝑔(𝑥) 𝐴𝑏𝑠 𝑀𝑎𝑥 

(−3, 𝜋)
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