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الرقم    الحل النموذجي 
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𝒙𝟑 = 𝟎. 𝟏𝟔 𝒎 
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𝑭𝟑𝟏 = 𝒌
|𝒒𝟑  𝒒𝟏|

𝒓𝟑𝟏
𝟐 =

(𝟗 × 𝟏𝟎𝟗)(𝟐. 𝟏𝟎 × 𝟏𝟎−𝟖)(𝟏. 𝟒𝟎 × 𝟏𝟎−𝟖)

(𝟎. 𝟐𝟒𝟎)𝟐
= 𝟒. 𝟓𝟗 × 𝟏𝟎−𝟓𝑵 

𝑭𝟑𝟐 = 𝒌
|𝒒𝟑  𝒒𝟐|

𝒓𝟑𝟐
𝟐 =

(𝟗 × 𝟏𝟎𝟗)(𝟐. 𝟏𝟎 × 𝟏𝟎−𝟖)(𝟏. 𝟖𝟎 × 𝟏𝟎−𝟖)

(𝟎. 𝟑)𝟐
= 𝟑. 𝟕𝟖 × 𝟏𝟎−𝟓𝑵 

 

𝑭𝑿 = 𝑭𝟑𝟐𝒄𝒐𝒔 𝜽 = 𝟑. 𝟕𝟖 × 𝟏𝟎−𝟓𝒄𝒐𝒔 𝟓𝟑. 𝟏 = 𝟐. 𝟐𝟕 × 𝟏𝟎−𝟓𝑵 

𝑭𝒀 = 𝑭𝟑𝟏 − 𝑭𝟑𝟐𝒔𝒊𝒏 𝜽 = 𝟒. 𝟓𝟗 × 𝟏𝟎−𝟓 − 𝟑. 𝟕𝟖 × 𝟏𝟎−𝟓𝒔𝒊𝒏𝟓𝟑. 𝟏 = 𝟏. 𝟓𝟕 × 𝟏𝟎−𝟓𝑵 

𝑭𝒏𝒆𝒕 = √𝑭𝒙
𝟐 + 𝑭𝒚

𝟐 = √(𝟐. 𝟐𝟕 × 𝟏𝟎−𝟓)𝟐 + (𝟏. 𝟓𝟕 × 𝟏𝟎−𝟓)𝟐 = 𝟐. 𝟕𝟔 × 𝟏𝟎−𝟓𝑵 

𝜽 = 𝐭𝐚𝐧−𝟏(
𝟎. 𝟐𝟒𝟎

𝟎. 𝟏𝟖𝟎
) = 𝟓𝟑. 𝟏𝟎 

𝜽 = 𝐭𝐚𝐧−𝟏(
𝟏. 𝟓𝟕 × 𝟏𝟎−𝟓

𝟐. 𝟐𝟕 × 𝟏𝟎−𝟓
)

= 𝟑𝟒. 𝟕𝟎
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𝑭𝟑𝟏 = 𝑭𝟑 𝟐 
𝒒𝟏

𝒓𝟑𝟏
𝟐 =

𝒒𝟐

𝒓𝟑𝟐
𝟐  
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𝑬𝟏 =  
𝒌 |𝒒𝟏|

𝒓𝟏
𝟐 =

(𝟗 × 𝟏𝟎𝟗)(𝟏. 𝟓𝟎 × 𝟏𝟎−𝟔)

(𝟔. 𝟎𝟎)𝟐
=

𝟑𝟕𝟓 𝑵

𝑪
 

𝑬𝟐 =  
𝒌 |𝒒𝟐|

𝒓𝟐
𝟐 =

(𝟗 × 𝟏𝟎𝟗)(𝟐. 𝟓𝟎 × 𝟏𝟎−𝟔)

(𝟏𝟎. 𝟎)𝟐
= 𝟐𝟐𝟓 𝑵/𝑪 

𝑬𝟑 =  
𝒌 |𝒒𝟑|

𝒓𝟑
𝟐 =

(𝟗 × 𝟏𝟎𝟗)(𝟑. 𝟓𝟎 × 𝟏𝟎−𝟔)

(𝟖. 𝟎𝟎)𝟐
=

𝟒𝟗𝟐 𝑵

𝑪
 

𝜽 = 𝐭𝐚𝐧−𝟏 (
𝟖. 𝟎𝟎

𝟔. 𝟎𝟎
) = 𝟓𝟑. 𝟏𝟎 

𝑬𝒙 = 𝑬𝟏 + 𝑬𝟐𝒄𝒐𝒔 𝜽 = 𝟑𝟕𝟓 + 𝟐𝟐𝟓𝒄𝒐𝒔𝟓𝟑. 𝟏 =
𝟓𝟏𝟎 𝑵

𝑪
 

𝑬𝒚 = 𝑬𝟐𝒔𝒊𝒏 𝜽 − 𝑬𝟑 = 𝟐𝟐𝟓𝒔𝒊𝒏 (𝟓𝟑. 𝟏) − 𝟒𝟗𝟐 = −𝟑𝟏𝟐 𝑵/𝑪 

𝑬𝒏𝒆𝒕 = √𝑬𝒙
𝟐 + 𝑬𝒚

𝟐 = √(𝟓𝟏𝟎)𝟐 + (−𝟑𝟏𝟐)𝟐 = 𝟓𝟗𝟖𝑵/𝑪 

𝜽 =  𝐭𝐚𝐧−𝟏 (
𝑬𝒚

𝑬𝒙

) = 𝐭𝐚𝐧−𝟏 (
𝟑𝟏𝟐

𝟓𝟏𝟎
) = 𝟑𝟏. 𝟒𝟎 

𝜽 = −𝟑𝟏. 𝟒𝟎 
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𝑬𝟏 =  
𝒌 |𝒒𝟏|

𝒓𝟏
𝟐 =

(𝟗 × 𝟏𝟎𝟗)(𝟏𝟓. 𝟎 × 𝟏𝟎−𝟔)

(𝟎. 𝟐𝟎)𝟐
= 𝟑. 𝟑𝟖 ×

𝟏𝟎𝟔𝑵

𝑪
 

𝑬𝟐 =  
𝒌 |𝒒𝟐|

𝒓𝟐
𝟐 =

(𝟗 × 𝟏𝟎𝟗)(𝟏𝟎. 𝟎 × 𝟏𝟎−𝟔)

(𝟎. 𝟏𝟎)𝟐
= 𝟗. 𝟎𝟎 ×

𝟏𝟎𝟔𝑵

𝑪
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𝑬𝒏𝒆𝒕 = √𝑬𝟏
𝟐 + 𝑬𝟐

𝟐 

= √(𝟑. 𝟑𝟖 × 𝟏𝟎𝟔)𝟐 + (𝟗. 𝟎𝟎 × 𝟏𝟎𝟔)𝟐 = 𝟗. 𝟔𝟏 × 𝟏𝟎𝟔𝑵/𝑪 

𝜽 =  𝐭𝐚𝐧−𝟏 (
𝑬𝒚

𝑬𝒙

) = 𝐭𝐚𝐧−𝟏 (
𝟗. 𝟎𝟎 × 𝟏𝟎𝟔

𝟑. 𝟑𝟖 × 𝟏𝟎𝟔
) = 𝟔𝟗. 𝟒𝟎 

𝜽 = 𝟏𝟖𝟎 − 𝟔𝟗. 𝟒 = 𝟏𝟏𝟏𝟎 
 

𝑬𝟏 = 𝑬 𝟐 

𝒌
|𝒒𝟏|

𝒓𝟑𝟏
𝟐 = 𝒌

|𝒒𝟐|

𝒓𝟑𝟐
𝟐  

𝒒𝟏

𝒓𝟑𝟏
𝟐

=
𝒒𝟐

𝒓𝟑𝟐
𝟐

 

𝟓

(𝒙𝟑)𝟐
=

𝟑

(𝒙𝟑 − 𝟏)𝟐
 

𝒙𝟑 =
√𝟓

(√𝟓 − √𝟑)
= 𝟒. 𝟒𝟒𝒎 
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𝑬𝒏𝒆𝒕 = 𝑬𝟏 + 𝑬𝟐 =
𝝈𝟏

 𝟐 𝜺𝟎

+
𝝈𝟐

 𝟐 𝜺𝟎

 

𝑬𝒏𝒆𝒕 =
(𝟏. 𝟎𝟎 × 𝟏𝟎−𝟔) + (𝟏. 𝟎𝟎 × 𝟏𝟎−𝟔)

𝟐(𝟖. 𝟖𝟓 × 𝟏𝟎−𝟏𝟐)
= 𝟏. 𝟏𝟑 × 𝟏𝟎𝟓𝑵/𝑪 

 
𝑭 = 𝒒𝑬 = (𝟏. 𝟔 × 𝟏𝟎−𝟏𝟗)(𝟏. 𝟏𝟑 × 𝟏𝟎𝟓) = 𝟏. 𝟖𝟏 × 𝟏𝟎−𝟏𝟒𝑵 

 

𝑬𝒏𝒆𝒕 = 𝑬𝟏 − 𝑬𝟐 =
𝝈𝟏

 𝟐 𝜺𝟎

−
𝝈𝟐

 𝟐 𝜺𝟎

= 𝟎 

 
𝑭 = 𝒒𝑬 = 𝟎 

 

71 

𝒂) 𝑬𝒏𝒆𝒕 = 𝑬𝟏 − 𝑬𝟐 =
𝝈𝟏

 𝟐 𝜺𝟎

−
𝝈𝟐

 𝟐 𝜺𝟎

 

𝑬𝒏𝒆𝒕 =
(𝟓. 𝟎𝟎 × 𝟏𝟎−𝟔) − (𝟑. 𝟎𝟎 × 𝟏𝟎−𝟔)

𝟐(𝟖. 𝟖𝟓 × 𝟏𝟎−𝟏𝟐)
= 𝟏. 𝟏𝟑 × 𝟏𝟎𝟓𝑵/𝑪 

𝑬𝒏𝒆𝒕 = +𝟏. 𝟏𝟑 × 𝟏𝟎𝟓𝑵/𝑪𝒙̂ 

𝑬𝒏𝒆𝒕 = 𝑬𝟏 + 𝑬𝟐 =
𝝈𝟏

 𝟐 𝜺𝟎

+
𝝈𝟐

 𝟐 𝜺𝟎

 

𝑬𝒏𝒆𝒕 =
(𝟓. 𝟎𝟎 × 𝟏𝟎−𝟔) + (𝟑. 𝟎𝟎 × 𝟏𝟎−𝟔)

𝟐(𝟖. 𝟖𝟓 × 𝟏𝟎−𝟏𝟐)
 

𝑬𝒏𝒆𝒕 = +𝟒. 𝟓𝟐 × 𝟏𝟎𝟓𝑵/𝑪𝒙̂ 
 

72 

𝑬 =
𝝈𝟏

 𝟐 𝜺𝟎

−
𝝈𝟏

 𝟐 𝜺𝟎

(𝟏 −
𝒉

√𝒉𝟐 + 𝒂𝟐
) 
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𝑬 =
𝝈𝟏

 𝟐 𝜺𝟎

 

  𝒒𝑬 = 𝒎𝒈 
𝒒 = 𝟒. 𝟗𝟔 . 𝟏𝟎 − 𝟗 𝒄 

𝑵 =
𝒒

𝒆
= 𝟑. 𝟏𝟎  . 𝟏𝟎𝟏𝟎  
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