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§14.4 Tangent Planes and Linear Approximation 

＊切線方程式 

 
 

設此切面方程式為 

(1)   0)()()( 000  zzyyBxxA  

Let x = x0, then 

0)()( 00  zzyyB 為過 P 點和曲線 ),(: 01 yxfzC  相切的直線方程式 T1. 
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＊公式： 

(i). 切面的法向量為 

1),,(),,(1,, 0000 yxfyxfBA yx  

(ii). 切面方程式為 

))(,())(,( 0000000 yyyxfxxyxfzz yx   

 Example 1： 

  z = 2x2 + y2. 找過 P(1,1,3)的切面方程式. 

 Solution： 
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＊Linear approximation of  z = f ( x, y ) at ( a, b ). 

(以切平面來逼近曲面) 

).)(,())(,(),( bybafaxbafbafz yx   
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 Example 2： 

  ).99.3 ,01.3( Find ).4,3(at  22 zyxz   

 Solution： 
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＊Differentiable of f at ( a, b )： 

Definition： 

 ,.),(),(
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 )(  )0,0(),( as 0, then, 21 曲面切面 yx  

 Example 3： 
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 Solution： 
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Theorem： 

 f is differentiable at ( a, b ) provided that 

(i). fx, fy exist near ( a, b ). 

(ii). fx, fy continuous at ( a, b ). 

Remark：Differentiable ⇒ Continuous. 

＊Differentiable 

 Recall： 

 1 – D： 

 

 2 – D：  
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 Example 4： 

  22 3),( yxyxyxfz   

(i). Find dz. 

(ii). Use differentials to estimate f (2.05, 2.96). 

 Solution： 

(i). dyyxdxyxdz )23()32(   

(ii). 65.0)04.0)(3.22.3()05.0)(3.32.2( dz  

).04.0,05.02,2(  yxba令  

  ＊註 Δz = f (2.05, 2.96) – f (2,3) = 0.6449. 

 Example 5： 

   
  Use differentials to estimate the maximum error in the calculated volume of 

  the cone. 

 Solution： 
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