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 العلامة  حل التنريً

 ( ىقاط06) :التنريً الأول 

1  𝑵𝒂+ + 𝑶𝑯− (𝒂𝒒)  +  𝑯𝟑𝑶
+ + 𝑪𝒍− (𝒂𝒒)  =  𝑵𝒂+ + 𝑪𝒍− (𝒂𝒒) +  𝟐𝑯𝟐𝑶(𝒍)    

2 𝑽𝒃𝑬 = 𝟏𝟏. 𝟐𝒎𝒍  

3 𝑪𝟏𝑽𝟏  =  𝑪𝑩𝑽𝒃𝑬     𝑪𝟏 =
𝑪𝑩𝑽𝒃𝑬
𝑽𝟏

=
𝟏.𝟎𝟎×𝟏𝟎−𝟏 𝒎𝒐𝒍/𝑳×𝟏𝟏.𝟐𝒎𝒍

𝟏𝟎𝟎𝒎𝒍
   

𝑪𝟏 =  𝟏𝟏. 𝟐 ×  𝟏𝟎−𝟑𝒎𝒐𝒍/𝒍 

4 𝑪𝟎
𝑪𝟎

𝑪𝟏
= 𝟏𝟎𝟎𝟎 ⟹ 𝑪𝟎 = 𝟏𝟎𝟎𝟎 × 𝑪𝟏 = 𝟏𝟏. 𝟐𝒎𝒐𝒍/𝒍 

5 𝒎𝟎𝒎𝟎 =  𝑪𝟎𝑽 × 𝑴 =  𝟏𝟏. 𝟐𝒎𝒐𝒍/𝒍 × 𝟏𝒍 𝟑𝟔. 𝟓𝒈/𝒎𝒐𝒍  

𝒎𝟎 = 𝟒𝟎𝟖. 𝟖𝒈

6  

𝟏𝑳 𝒎 =  𝝆 𝑽 =  𝟏𝟏𝟔𝟎 × 𝟏 =  𝟏𝟏𝟔𝟎 𝒈  

𝒑 =
𝒎𝟎

𝒎
=   

𝟒𝟎𝟖.𝟓𝒈

𝟏𝟏𝟔𝟎𝒈
  = 𝟎. 𝟑𝟓 =  𝟑𝟓% 

 ( ىقاط05): التنريً الثاىي 

1 (S)

2  

. 𝑭   = 𝒎𝒂   𝑮
𝑷   + 𝑹   + 𝒇  = 𝒎𝒂   𝑮

𝒐𝒙−𝒇 = 𝒎𝒂𝑮

𝒂𝑮 =  −
𝒇

𝒎
 

3  

 
𝒗 = 𝒂𝑮𝒕 + 𝒗𝟎

𝒙 =
𝟏

𝟐
𝒂𝑮𝒕

𝟐 + 𝒗𝟎𝒕 + 𝒙𝟎
 ⟹  

𝒗 = −
𝒇

𝒎
𝒕 + 𝒗𝟎

𝒙 = −
𝒇

𝟐𝒎
𝒕𝟐 + 𝒗𝟎𝒕

 

𝒗𝟐 = 𝒇(𝒙)

𝒗𝟐 = 𝟐𝒂𝑮 𝒙 − 𝒙𝟎 + 𝒗𝟎
𝟐

𝒕𝟎 = 𝟎𝒙𝟎 = 𝟎𝒂𝑮

𝒗𝟐 = −𝟐
𝒇

𝒎
𝒙 + 𝒗𝟎

𝟐

4  

𝒙𝟎 = 𝟎𝒗𝟐 = 𝒗𝟎
𝟐 = 𝟏𝟎𝟎 𝒎/𝒔 𝟐

𝒗𝟎 = 𝟏𝟎𝒎/𝒔

𝒇

𝒗𝟐 = 𝑨𝒙 + 𝑩 
𝑨 = −𝟐

𝒇

𝒎

𝑩 = 𝒗𝟎
𝟐

  

𝑨 𝑨 = 𝐭𝐚𝐧𝜶 =
𝚫𝒗𝟐

𝚫𝒙
=

𝟎−𝟏𝟎𝟎

𝟏𝟎−𝟎
= −𝟏𝟎 
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𝒗𝟎     . 

𝑹   . 

𝑷   . 

𝒇  . 



𝒇 = −
𝒎𝑨

𝟐
= −

𝟎.𝟏𝒈× −𝟏𝟎 

𝟐
= 𝟎. 𝟓𝑵 

5 (𝑩𝒙, 𝑩𝒚) 

𝜶 = 𝟎

 
𝒙 = 𝒗𝑩𝒕

𝒚 =
𝟏

𝟐
𝒈𝒕𝟐

 

𝒚 =
𝟏

𝟐

𝒈

𝒗𝑩𝟐
𝒙𝟐

𝒚 =
𝟏𝟎

𝟑𝟐
𝒙𝟐 

( ىقاط05): التنريً الثالث

I  

 

II  

1 

 

2 

 

III  

1 𝑴𝑻𝑹𝑻𝒉𝑮 

 𝑭   = 𝒎𝒔𝒂   𝑮 ⟹𝑭   𝑻/𝑺 = 𝒎𝒔𝒂   𝑵

𝑭𝑻/𝑺 = 𝒎𝒔
𝒗𝟐

𝑹
…  

𝑭𝑻/𝑺 = 𝑮
𝒎𝒔𝑴𝑻

𝑹𝟐
…  

𝒗𝟐 =
𝑮𝑴𝑻

𝑹
 ⟹ 𝒗 =  

𝑮𝑴𝑻

𝑹
⟹ 𝒗 =  

𝑮𝑴𝑻

 𝑹𝑻+𝒉 

2  

.𝑻 =
𝒍

𝒗
⟹ 𝑻 =

𝟐𝝅𝑹

𝒗
⟹ 𝑻 = 𝟐𝝅 

 𝑹𝑻+𝒉 𝟑

𝑮𝑴𝑻

.
𝑻𝟐

𝑹𝟑
=

𝑻𝟐

 𝑹𝑻+𝒉 𝟑
=

𝟒𝝅𝟐

𝑮𝑴𝑻
=

𝟒𝟎

𝑮𝑴𝑻
= 𝒌 =

𝝅𝟐 ≈ 𝟏𝟎𝑻𝟐 = 𝒌𝑹𝟑 

IV  

1   

 𝑻𝟐 = 𝒇(𝑹𝟑)

𝑻𝟐 = 𝑨𝑹𝟑

𝑨

 𝑨 = 𝐭𝐚𝐧𝜶 =
𝚫𝑻𝟐

𝚫𝑹𝟑
= 𝟗. 𝟖𝟒 × 𝟏𝟎−𝟏𝟒 ≈ 𝟏𝟎−𝟏𝟑𝒔𝟐/𝒎𝟑

2   
𝑻𝟐 =

𝟒𝝅𝟐

𝑮𝑴𝑻
𝑹𝟑

𝑻𝟐 = 𝑨𝑹𝟑

 𝑨 =
𝟒𝝅𝟐

𝑮𝑴𝑻
… 

𝑹(𝑲𝒎) 𝑹𝟑 (𝑲𝒎𝟑) 𝑻(𝒔) 𝑻𝟐 (𝒔𝟐) 

GPS .𝟐𝟎. 𝟐 × 𝟏𝟎𝟑.𝟖. 𝟐𝟒 × 𝟏𝟎𝟏𝟐.𝟐. 𝟖𝟖 × 𝟏𝟎𝟒.𝟖. 𝟐𝟗 × 𝟏𝟎𝟖

GLONASS.𝟐𝟓. 𝟓 × 𝟏𝟎𝟑.𝟏. 𝟔𝟔 × 𝟏𝟎𝟏𝟑.𝟒. 𝟎𝟐 × 𝟏𝟎𝟒.𝟏. 𝟔𝟐 × 𝟏𝟎𝟗

METEOSAT.𝟒𝟐. 𝟏 × 𝟏𝟎𝟑.𝟕. 𝟒𝟔 × 𝟏𝟎𝟏𝟑.𝟖. 𝟓𝟖 × 𝟏𝟎𝟒.𝟕. 𝟑𝟔 × 𝟏𝟎𝟗
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3 𝑴𝑻 

𝑴𝑻 =
𝟒𝝅𝟐

𝑮𝑨
⟹𝑴𝑻 = 𝟓. 𝟗𝟗 × 𝟏𝟎𝟐𝟒𝒌𝒈 

𝑴𝑻 ≈ 𝟔 × 𝟏𝟎𝟐𝟒𝒌𝒈 

4 Galiléo 

Galiléo 

𝒉 =  𝟐𝟑. 𝟔 × 𝟏𝟎𝟑 𝑲𝒎⟹ 𝑹 = 𝑹𝑻 + 𝒉 = 𝟐𝟗. 𝟐𝟖 × 𝟏𝟎𝟑 𝑲𝒎 

𝑻 = 𝟓. 𝟐𝟗 × 𝟏𝟎𝟒𝒔 

𝑻 = 𝟓. 𝟏𝟓 × 𝟏𝟎𝟒𝒔

Galiléo𝒗 =
𝟐𝝅𝑹

𝑻
=

𝟐𝝅 𝑹𝑻+𝒉 

𝑻
≈ 𝟑. 𝟓𝟔 × 𝟏𝟎𝟑𝒎/𝒔

( ىقاط04): التنريً الرابع

𝝆
𝒔

𝝆
𝒇

𝒅𝒗

𝒅𝒕
= −

𝒌

𝒎
𝒗𝟐 + 𝒈 𝟏 −

𝝆𝒇

𝝆𝒔
 

𝒅𝒗

𝒅𝒕
= 𝑨𝒗𝟐 + 𝑩

𝒅𝒗

𝒅𝒕
= −

𝒌′

𝒎
𝒗 + 𝒈 𝟏 −

𝝆𝒇

𝝆𝒔
 

𝒅𝒗

𝒅𝒕
= 𝑨′𝒗 + 𝑩

1 𝑩 

𝑩 = 𝒈 𝟏 −
𝝆𝒇

𝝆𝒔
 

𝒅𝒗

𝒅𝒕
= 𝒂𝒗 = 𝟎𝒂 = 𝒂𝟎 = 𝒈 𝟏 −

𝝆𝒇

𝝆𝒔
 

𝑩

2 𝑨′ 

𝑨′ = −
𝒌′

𝒎

𝑨′𝑨′ = −
𝟏

𝝉

3 𝒗𝑳 
𝒅𝒗

𝒅𝒕
= 𝟎

𝒅𝒗

𝒅𝒕
= −

𝒌

𝒎
𝒗𝟐 + 𝒈 𝟏 −

𝝆𝒇

𝝆𝒔
 = 𝟎 ⟹ 𝒗 =

 𝒎𝒈 𝟏−
𝝆𝒇

𝝆𝒔
 

𝒌

𝒅𝒗

𝒅𝒕
= −

𝒌′

𝒎
𝒗 + 𝒈 𝟏 −

𝝆𝒇

𝝆𝒔
 = 𝟎 ⟹ 𝒗 =

𝒎𝒈 𝟏−
𝝆𝒇

𝝆𝒔
 

𝒌′

4  

𝒗 = 𝟎

𝒂𝟎 =
𝒅𝒗

𝒅𝒕
= 𝒈 𝟏 −

𝝆𝒇

𝝆𝒔
 

𝒂𝟎 =
𝒅𝒗

𝒅𝒕
= 𝒈 𝟏 −

𝝆𝒇

𝝆𝒔
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𝝆
𝒔
≫ 𝝆

𝒇
⟹ 𝟏 ≫

𝝆𝒇

𝝆𝒔

𝒂𝟎 = 𝒈 𝟏 −
𝝆𝒇

𝝆𝒔
 ≈ 𝒈
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