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• Newton’s Method:     

𝑥𝑥𝑛𝑛+1 = 𝑥𝑥𝑛𝑛 −
𝑓𝑓(𝑥𝑥𝑛𝑛)
𝑓𝑓′(𝑥𝑥𝑛𝑛)   

• Linear Approximation:     

𝑓𝑓(𝑥𝑥) ≈ 𝐿𝐿(𝑥𝑥) = 𝑓𝑓(𝑎𝑎) + 𝑓𝑓′(𝑎𝑎)(𝑥𝑥 − 𝑎𝑎)   

• Trapezoidal Rule:     

�  𝑓𝑓(𝑥𝑥) 𝑑𝑑𝑥𝑥
 𝑏𝑏

 𝑎𝑎
≈
∆𝑥𝑥
2

[𝑓𝑓(𝑥𝑥0) + 2𝑓𝑓(𝑥𝑥1) + 2𝑓𝑓(𝑥𝑥2) + ⋯+ 2𝑓𝑓(𝑥𝑥𝑛𝑛−1) + 𝑓𝑓(𝑥𝑥𝑛𝑛)]   

• Simpson’s Rule:     

�  𝑓𝑓(𝑥𝑥) 𝑑𝑑𝑥𝑥
 𝑏𝑏

 𝑎𝑎
≈
∆𝑥𝑥
3

[𝑓𝑓(𝑥𝑥0) + 4𝑓𝑓(𝑥𝑥1) + 2𝑓𝑓(𝑥𝑥2) + 4𝑓𝑓(𝑥𝑥3) + 2𝑓𝑓(𝑥𝑥4) + ⋯+ 4𝑓𝑓(𝑥𝑥𝑛𝑛−1) + 𝑓𝑓(𝑥𝑥𝑛𝑛)]   

• Volume of Revolution:     

�
Disk:     𝑑𝑑𝑑𝑑 = 𝜋𝜋(radius)2 × thickness      
Shell:     𝑑𝑑𝑑𝑑 = 2𝜋𝜋(radius) × (height) × (thickness)    

 

• Centroid of a Flat Plate: 

�
�̅�𝑥 = 1

𝐴𝐴 ∫  𝑥𝑥𝑒𝑒 𝑑𝑑𝑑𝑑 
 𝐴𝐴

𝑦𝑦� = 1
𝐴𝐴 ∫  𝑦𝑦𝑒𝑒 𝑑𝑑𝑑𝑑 

 𝐴𝐴

�      or      

⎩
⎪
⎨

⎪
⎧�̅�𝑥 = ∫  𝑥𝑥�𝑦𝑦top−𝑦𝑦bottom� 𝑑𝑑𝑥𝑥 𝑏𝑏

 𝑎𝑎

∫  �𝑦𝑦top−𝑦𝑦bottom� 𝑑𝑑𝑥𝑥 𝑏𝑏
 𝑎𝑎

𝑦𝑦� = ∫  𝑦𝑦�𝑥𝑥right−𝑥𝑥left� 𝑑𝑑𝑦𝑦 𝑑𝑑
 𝑐𝑐

∫  �𝑥𝑥right−𝑥𝑥left� 𝑑𝑑𝑦𝑦 𝑑𝑑
 𝑐𝑐 ⎭

⎪
⎬

⎪
⎫

   

• Average Value:     

𝑦𝑦𝑎𝑎𝑎𝑎 =
1

𝑏𝑏 − 𝑎𝑎
�  𝑦𝑦(𝑥𝑥) 𝑑𝑑𝑥𝑥

 𝑏𝑏

 𝑎𝑎
   

• Arc Length of a Curve:  

𝑠𝑠 = �  �1 + �
𝑑𝑑𝑦𝑦
𝑑𝑑𝑥𝑥
�
2

 𝑑𝑑𝑥𝑥
 𝑏𝑏

 𝑎𝑎
   

• Surface Area of a Solid of Revolution Rotating around the x-axis:     

𝑆𝑆𝑑𝑑 = 2𝜋𝜋�  𝑦𝑦�1 + �
𝑑𝑑𝑦𝑦
𝑑𝑑𝑥𝑥
�
2

 𝑑𝑑𝑥𝑥
 𝑏𝑏

 𝑎𝑎
 


