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𝟓 𝐜𝐦𝟏𝟓 𝐦/𝐡

 

 

𝑨𝑩 

𝑨𝑩⃑⃑⃑⃑⃑⃑ �⃑� 𝐚

𝐚|𝐚|

𝟏 𝐜𝐦 = 𝟓 𝐟𝐭/𝐬𝟐. 𝟔 × 𝟓𝟏𝟑 𝐟𝐭/𝐬

 

 

• 

• 

•  

  

 

 

𝐚 

𝑨 

𝑩 

𝒚 

𝒙 

𝐚 

𝑨 

𝑩 

𝑶 

𝟑𝟓° 

𝟏 𝐜𝐦 = 𝟓 𝐟𝐭/𝐬 
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𝒙

�⃑� 𝟔𝟎°

 
 

 

 

 

 

 

 

𝝋

 

𝒚

𝐍 𝐒

𝟗𝟎°  𝟎°

�⃑� 𝐍 𝟒𝟎° 𝐄

�⃑� 𝐒 𝟓𝟎° 𝐖 
 

 
 
 

 

 

 

𝐍

�⃑⃑⃑� 𝟎𝟑𝟎°

𝐳 𝟏𝟒𝟎° 

 

 

 

 

 

𝒙 

𝒚 

𝒐 

𝐍 

𝐄 𝑾 

𝐒 

𝐍 

𝐄 𝐖 

𝐒 

𝒐 

𝒐 

𝟔𝟎° 

𝟓𝟎° 

𝟒𝟎° 

𝟑𝟎° 

𝟏𝟒𝟎° 

𝐚 

𝐚 
𝐯 

𝐦 

𝐳 

 

𝐚 = 𝐛

 

 

 

 

𝐚 = −𝐛

 

 

 

 

  

𝐚 𝐚  
𝐚 𝐚 

𝐛 𝐛 𝐛 𝐛 

𝐚 ∥ 𝐛
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�⃑⃑� 𝟎 

• 𝐚 

𝐛  

• 

𝐚

𝐛
 

 

 

 

• 𝐚 

𝐛  

• 𝐚, 𝐛   

• 

𝟏

𝟏 

𝟐 

𝟐 

  

𝐚 𝐛 𝐚 + 𝐛 

𝟓 𝐦/𝐬𝐞𝐜 𝟐 𝐦/𝐬𝐞𝐜 𝟑 𝐦/𝐬𝐞𝐜 

𝟕 𝐲𝐝 𝟒 𝐲𝐝 𝟑 𝐲𝐝 

𝐚 𝐛 𝐚 + 𝐛 

𝐚 

−𝐚 

𝐚 + (−𝐚) = 𝟎 

𝐚 

𝐚 𝐚 

𝐛 

𝐛 𝐛 

𝐚 + 𝐛 

𝐚 

𝐚 𝐚 

𝐛 

𝐛 

𝐛 

𝐚 + 𝐛 
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𝐯𝒌𝒌 𝐯|𝒌| |𝐯|

𝒌

𝒌 > 𝟎𝒌𝐯𝐯

𝒌 < 𝟎𝒌𝐯𝐯

 

 

𝐚 − 𝐜 + 𝟐𝐛                                

 

 

 

 

 

 

|𝒙| = 𝒓 𝐜𝐨𝐬𝜽

|𝒚| = 𝒓 𝐬𝐢𝐧𝜽 

 

 𝟒𝟒 𝐟𝐭/𝒔𝟑𝟑°

|𝒙| = 𝒓 𝐜𝐨𝐬𝜽

|𝒙| = 𝟒𝟒 𝐜𝐨𝐬 𝟑𝟑° ≈ 𝟑𝟔. 𝟗 𝐟𝐭/𝐬 

|𝒚| = 𝒓 𝐬𝐢𝐧𝜽

|𝒚| = 𝟒𝟒 𝐬𝐢𝐧 𝟑𝟑° ≈ 𝟐𝟑. 𝟗𝟔 𝐟𝐭/𝐬 

𝐚 
𝐛 𝐜 

𝐚 −𝐜 

𝟐𝐛 

𝐚 − 𝐜 + 𝟐𝐛 

 

  

  |𝐯|

𝐯

  |𝒌|

𝒌

 

 

 

𝟒𝟒 𝐟𝐭/𝐬 

𝟑𝟑° 
𝒚 

𝒙 
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1 𝟐𝟎 𝐦𝟐

A B C D 

2 

A𝟏𝟒𝟓°B𝐒 𝟓𝟓°𝐄C𝐍 𝟓𝟓°𝐄 D𝟎𝟓𝟓°

3 

ABCD

1 𝟏𝟖 𝐍𝟐𝟎 𝐍

2 

𝟏𝟗𝟎 𝐍𝟑𝟑°

• 

  

 

𝐄 

𝑹 

𝐒 

𝐖 

𝟓𝟓° 

𝑶 

𝟏 𝐜𝐦 = 𝟏𝟎 𝐦 

𝐍 
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𝑨𝑩⃑⃑⃑⃑⃑⃑ 𝑨(𝒙𝟏 , 𝒚𝟏)

𝑩(𝒙𝟐 , 𝒚𝟐)〈𝒙𝟐 − 𝒙𝟏 , 𝒚𝟐 − 𝒚𝟏〉

𝑨𝑩⃑⃑⃑⃑⃑⃑ 𝑨(−𝟐 ,−𝟕)

𝑩(𝟔 , 𝟏)

= 〈𝟔 − (−𝟐), 𝟏 − (−𝟕)〉

= 〈𝟖 , 𝟖〉 

𝑨𝑩⃑⃑⃑⃑⃑⃑ 𝑨(𝒙𝟏 , 𝒚𝟏)

𝑩(𝒙𝟐 , 𝒚𝟐)

     |𝑨𝑩⃑⃑⃑⃑⃑⃑ | = √(𝒙𝟐 − 𝒙𝟏)𝟐 + (𝒚𝟐 − 𝒚𝟏)𝟐     

𝑨𝑩⃑⃑⃑⃑⃑⃑ 𝑨(−𝟐 ,−𝟕)

𝑩(𝟔 , 𝟏) 

|𝑨𝑩⃑⃑⃑⃑⃑⃑ | = √(𝟔 − (−𝟐) )𝟐 + ( 𝟏 − (−𝟕))𝟐 

= √𝟏𝟐𝟖 ≈ 𝟏𝟏. 𝟑 

〈𝒂 , 𝒃〉=√𝒂𝟐 + 𝒃𝟐

 𝑨𝑩⃑⃑⃑⃑⃑⃑   〈𝟖 , 𝟖〉 =  

|𝑨𝑩⃑⃑⃑⃑⃑⃑ | = √(𝟖 )𝟐 + ( 𝟖)𝟐 = √𝟏𝟐𝟖 ≈ 𝟏𝟏. 𝟑 

 

  

 

𝒙𝟐 − 𝒙𝟏 

𝒚 

𝒐 𝒙 

𝑩(𝒙𝟐, 𝒚𝟐) 

𝑨(𝒙𝟏, 𝒚𝟏) 

𝒚𝟐 − 𝒚𝟏 

𝒚 

𝒐 𝒙 

𝑩(𝒙𝟐, 𝒚𝟐) 

𝑨(𝒙𝟏, 𝒚𝟏) 

𝒚𝟐 − 𝒚𝟏 

𝒙𝟐 − 𝒙𝟏 

11 



    
 

 

𝐚 = 〈𝒂𝟏 , 𝒂𝟐〉 , 𝐛 = 〈𝒃𝟏 , 𝒃𝟐〉𝒌

 

 

𝐚 + 𝐛 =                                     𝐚 − 𝐛 =                                         𝒌 𝐚 = 
 

〈𝒂𝟏 + 𝒃𝟏 , 𝒂𝟐 + 𝒃𝟐〉                 〈𝒂𝟏 − 𝒃𝟏 , 𝒂𝟐 − 𝒃𝟐〉                            〈𝒌 𝒂𝟏 , 𝒌 𝒂𝟐 〉 
 

𝐚 = 〈𝟐 , 𝟓〉   , 𝐛 = 〈−𝟑 , 𝟎〉  , 𝐜 = 〈−𝟒 , 𝟏〉

𝟐𝐜 + 𝟒𝐚 − 𝐛   

= 𝟐〈−𝟒 , 𝟏〉 + 𝟒〈𝟐 , 𝟓〉 − 〈−𝟑 , 𝟎〉   

= 〈−𝟖 , 𝟐〉 + 〈𝟖 , 𝟐𝟎〉 + 〈𝟑 , 𝟎〉   

= 〈𝟑 , 𝟐𝟐〉

𝟏𝐮

𝐮 =
𝐯

|𝐯|

 

 

𝐰 = 〈𝟔 , −𝟐〉

 

 

 

 

 

 

𝐮 =
𝐰

|𝐰|
 

 

=
〈𝟔 , −𝟐〉

|〈𝟔 , −𝟐〉|
 

 

=
〈𝟔 , −𝟐〉

√𝟔𝟐 + (−𝟐)𝟐
 

 

=
〈𝟔 , −𝟐〉

√𝟒𝟎
 

= 〈 
𝟔

√𝟒𝟎
 ,

−𝟐

√𝟒𝟎 
〉 

= 〈 
𝟔 √𝟒𝟎

𝟒𝟎
 ,
−𝟐√𝟒𝟎

𝟒𝟎
 〉 

= 〈 
𝟑 √𝟏𝟎

𝟏𝟎
 ,
−√𝟏𝟎

𝟏𝟎
 〉 

 

 

 

𝐮 
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𝒙𝒚

𝐢 = 〈𝟏 , 𝟎〉 , 𝐣 = 〈𝟎 , 𝟏〉  

𝐯 = 〈𝒂 , 𝒃〉

𝐯 = 𝒂𝐢 + 𝒃𝐣

 

 

 

 

  

 

𝐢 , 𝐣

𝒂𝐢 + 𝒃𝐣

𝐃𝐄⃑⃑⃑⃑  ⃑𝐢 , 𝐣

𝑫(−𝟔 , 𝟎) , 𝑬(𝟐 , 𝟓 )

𝐃𝐄⃑⃑ ⃑⃑  ⃑ = 〈𝟐 − (−𝟔), 𝟓 − 𝟎〉 = 〈𝟖 , 𝟓〉

𝐃𝐄⃑⃑ ⃑⃑  ⃑ = 〈𝟖 , 𝟓〉 = 𝟖𝐢 + 𝟓𝐣

  𝒊

  𝐢

 

 

𝐢 𝐣 

𝒚 

𝒙 𝟏 

𝟏 

𝐢 

𝐣 

𝒐 

𝒚 

𝒙 𝒐 

𝒃𝐣 

𝒂𝐢 

𝐯 = 〈𝒂 , 𝒃〉 

13 



  

 

|𝐯|𝜽 

𝐯 = 〈|𝐯|  𝐜𝐨𝐬 𝜽 , |𝐯| 𝐬𝐢𝐧 𝜽〉
 

𝐯 = |𝐯|  (𝐜𝐨𝐬 𝜽) 𝐢 + |𝐯| (𝐬𝐢𝐧 𝜽) 𝐣

𝐯

|𝐯| = 𝟖 𝜽 = 𝟒𝟓°

𝐯 = 〈|𝐯|  𝐜𝐨𝐬 𝜽 , |𝐯| 𝐬𝐢𝐧 𝜽〉 

𝐯 = 〈𝟖  𝐜𝐨𝐬 𝟒𝟓° , 𝟖 𝐬𝐢𝐧 𝟒𝟓°〉   = 〈𝟒√𝟐 , 𝟒√𝟐〉 

 

 

 

𝒙 

𝐯 = 〈𝒂 , 𝒃〉𝐭𝐚𝐧𝜽 =
𝒃

𝒂
 

𝜽 = 𝐭𝐚𝐧−𝟏
𝒃

𝒂
 

 
 

 

𝒙 

𝒚 

𝜽 

𝐯 

|𝐯|𝐜𝐨𝐬𝜽 

|𝐯|𝐬𝐢𝐧𝜽 

(𝒂 , 𝒃) 

𝒐 𝒙 

𝒚 

14 

𝐯 

𝒐 

𝜽 

𝒃 

 

 

 

   

𝒂 

 

 

 

   



  
 

 

 

𝐭𝐚𝐧𝜽𝜽

𝐭𝐚𝐧𝜽𝜽

𝒂 𝒃𝒂𝒙𝒃𝒚

𝜽𝜽 = 𝐭𝐚𝐧−𝟏 𝒃

𝒂

𝒙

 

−𝟔𝐢 + 𝟐𝐣 

 

 

 

 

 

 

 

𝟏 

𝟐 

𝟎° 

𝟗𝟎° 

𝟏𝟖𝟎° 

𝟐𝟕𝟎° 

𝟑𝟔𝟎° 

𝟏 𝟐 

𝟒 𝟑 

𝟑𝟔𝟎° + 𝜽 

𝟏𝟖𝟎° + 𝜽 

𝟏𝟖𝟎° + 𝜽 

𝜽 

𝒂 = −𝟔  , 𝒃 = 𝟐 

 

 

 

 

 

𝐭𝐚𝐧𝜽 =
𝒃

𝒂
 

𝐭𝐚𝐧𝜽 =
𝟐

−  𝟔

𝜽 = 𝐭𝐚𝐧−𝟏
𝟐

−𝟔
 

𝜽 = −𝟏𝟖. 𝟒

  

𝜽  

 

𝟏𝟖𝟎° +  𝜽 

= 𝟏𝟖𝟎 − 𝟏𝟖. 𝟒

= 𝟏𝟔𝟏. 𝟔° 

 

• 𝜽 

• 𝜽

𝟏𝟖𝟎°𝟏𝟖𝟎° ) 

• 𝜽

𝟏𝟖𝟎°𝟏𝟖𝟎°) 

• 𝜽

𝟑𝟔𝟎°𝟑𝟔𝟎°) 

 

−𝟔  

 

 

 

   

𝟐  

 

 

 

   

𝜽  

 

 

 

   

𝒙  

 

 

 

   

𝒚  
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𝐯𝟏 = 〈𝒂 , 𝟎〉 

𝐯𝟐

𝜽

𝐯𝟐 = 〈|𝐯𝟐| 𝐜𝐨𝐬 𝜽 , |𝐯𝟐| 𝐬𝐢𝐧𝜽〉

 

𝐯 = √𝒂𝟐 + 𝒃𝟐

𝜽 = 𝐭𝐚𝐧−𝟏
𝒃

𝒂

𝟏 

𝟐 

𝟑 

𝟒 

 

𝟏 

𝟐

 

𝐯 = 𝐯𝟏 + 𝐯𝟐 = 〈𝒂 , 𝒃〉

𝐯 = 𝐯𝟏 + 𝐯𝟐 = 〈𝒂 , 𝒃〉



  
 

 

1 𝑨𝑩⃑⃑⃑⃑⃑⃑ 𝑨(𝟐,−𝟕)𝑩(−𝟔, 𝟗)

A 〈−𝟖,−𝟏𝟔〉B 〈−𝟖, 𝟏𝟔〉C 〈𝟖, 𝟏𝟔〉D 〈𝟏𝟔, 𝟖〉

2 𝒉 = 〈−𝟔 , 𝟐〉𝒈 = 〈−𝟑 , −𝟓〉,𝒇 = 〈𝟖 , 𝟎〉,𝟐𝒇 + 𝒈 − 𝟑𝒉

A〈−𝟑𝟏 , 𝟏𝟏〉B〈−𝟑𝟏 ,−𝟏𝟏〉C〈𝟑𝟏 , −𝟏𝟏〉D〈𝟑𝟎 , 𝟏𝟐〉

3 𝑫𝑬⃑⃑⃑⃑⃑⃑ 𝑫(𝟒,−𝟏)𝑬(𝟓,−𝟕)

𝐢 , 𝒋

A𝐢 − 𝟔𝐣B𝐢 − 𝟓𝐣C𝐢 − 𝐣D𝐢 + 𝟔𝐣

4 𝐯|𝐯| = 𝟏𝟔𝜽 = 𝟑𝟑𝟎°

𝒙

A ⟨𝟖√𝟑, 𝟔⟩B ⟨𝟖√𝟑, 𝟖⟩C ⟨√𝟑,−𝟖⟩D ⟨𝟖√𝟑,−𝟖⟩

1 𝑨𝑩⃑⃑⃑⃑⃑⃑ 𝑨(−𝟑, 𝟏)𝑩(𝟒, 𝟓)

2 𝐮 𝐯 = ⟨𝟏, 𝟕⟩

3 −𝟒𝐢 − 𝟑𝐣𝒙

𝟔𝟎𝟎 𝐦𝐢/𝐡𝟖𝟓 𝐦𝐢/𝐡

𝐒 𝟓𝟗° 𝐄

• 

• 
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𝐚 = 〈𝒂𝟏 , 𝒂𝟐〉 , 𝐛 = 〈𝒃𝟏 , 𝒃𝟐〉 

𝐚 ∙ 𝐛 = 𝒂𝟏𝒃𝟏 + 𝒂𝟐𝒃𝟐              

 

 

 

                                                                   

 

    𝐮 = 〈𝟑 , −𝟐〉 , 𝐯 = 〈−𝟓 , 𝟏〉                                                 𝐮 = 〈−𝟐 , −𝟑〉 , 𝐯 = 〈𝟗 , −𝟔〉 

 𝐮 ∙ 𝐯 = −𝟐(𝟗) + (−𝟑)(−𝟔)                                        𝐮 ∙ 𝐯 = 𝟑(−𝟓) + (−𝟐)(𝟏) 

                    = 𝟎                                                                               = −𝟏𝟕 

 

𝐮 ∙  𝐯 =  𝐯 ∙  𝐮  
𝐮 ∙ ( 𝐯 + 𝐰) =

𝐮 ∙  𝐯 +   𝐮 ∙  𝒘
 

𝟎 ∙ 𝐮 = 𝟎 

𝒌 ( 𝐮 ∙ 𝐯) =

𝒌𝐮 ∙  𝐯 =   𝐮 ∙ 𝒌 𝐯
 

𝐮 , 𝐯 , 𝐰 

𝒌

 

𝟏 

𝟐 

𝟑 

𝟒 

18 



  

𝐜 = 〈−𝟏 ,−𝟕〉

|𝒄|𝟐 = 𝒄 ∙ 𝒄|𝐜| = √𝐜 ∙ 𝐜 

|𝐜| = √(−𝟏,−𝟕) ∙ (−𝟏,−𝟕)

|𝐜| = √(−𝟏)𝟐 + (−𝟕)𝟐 = √𝟓𝟎 = 𝟕. 𝟎𝟕

 

𝜽𝐚 , 𝐛 

𝐜𝐨𝐬𝜽 =
𝐚 ∙ 𝐛

|𝐚|  |𝐛|
 

𝜽 = 𝐜𝐨𝐬−𝟏
𝐚 ∙ 𝐛

|𝐚|  |𝐛|
 

𝜽𝐮 , 𝐯  

𝐮 = 〈−𝟓 , −𝟐〉 , 𝐯 = 〈𝟒 , 𝟒〉

𝜽 = 𝐜𝐨𝐬−𝟏
𝐮 ∙ 𝐯

|𝐮|  |𝐯|

𝜽 = 𝐜𝐨𝐬−𝟏
−𝟓(𝟒) + (−𝟐)𝟒

√(−𝟓)𝟐 + (−𝟐)𝟐 √𝟒𝟐 + 𝟒𝟐  
 

𝜽 = 𝐜𝐨𝐬−𝟏
−𝟐𝟖

√𝟐𝟗 √𝟑𝟐  
 

𝜽 = 𝐜𝐨𝐬−𝟏
−𝟐𝟖

𝟒√𝟓𝟖   
= 𝟏𝟓𝟔. 𝟖° 

𝟗𝟎°

𝟎°𝟏𝟖𝟎°

𝐮 ∙ 𝐮 = |𝐮|𝟐

 𝟓 

 

 

𝐚 

𝐛 

𝜽 

𝒐 
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𝑾 = |𝐅||𝑨𝑩⃑⃑⃑⃑⃑⃑ |

𝟐𝟓 𝐍

𝟔𝟎°

𝟔 𝐦

 

𝑾 = 𝑭.𝑨𝑩⃑⃑⃑⃑⃑⃑ 

 

 

 

 

 

 

𝑾 = 𝑭.𝑨𝑩⃑⃑⃑⃑⃑⃑  

𝑾 = 〈𝟏𝟐. 𝟓 , 𝟐𝟏. 𝟔〉 ∙ 〈𝟔 , 𝟎〉  

𝑾 = 𝟕𝟓 + 𝟎 = 𝟕𝟓 𝐉 

 

𝑾 = 𝒅 . 𝑭. 𝐜𝐨𝐬 𝜽

𝒅 = 𝟔  , 𝑭 = 𝟐𝟓   , 𝜽 = 𝟔𝟎°

𝑾 = 𝟔 (𝟐𝟓)𝐜𝐨𝐬 𝟔𝟎° 

𝑾 = 𝟕𝟓 𝐉

𝐅

 

𝐅 = 〈𝟐𝟓 𝐜𝐨𝐬 𝟔𝟎° , 𝟐𝟓 𝐬𝐢𝐧𝟔𝟎°〉

𝐅 = 〈𝟏𝟐. 𝟓 , 𝟐𝟏. 𝟔〉

 

 

𝑨𝑩⃑⃑⃑⃑⃑⃑ = 〈𝟔 , 𝟎〉 

 

 

 

 

 

𝟏 𝟐 

𝟑 
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1 𝐮 = ⟨𝟒,−𝟒⟩, 𝐯 = ⟨𝟕, 𝟓⟩

A 𝟖B 𝟏𝟎C −𝟖D 𝟔

2 𝐫 = ⟨−𝟗,−𝟒⟩

A𝟗. 𝟖B𝟖. 𝟗C𝟖. 𝟓D𝟓. 𝟖

3  𝐮 = 𝟏𝟏𝐢 + 𝟕𝐣 , 𝐯 = −𝟕𝐢 + 𝟏𝟏𝐣

ABCD

1 𝜽 𝐮 = ⟨𝟕, 𝟏𝟎⟩ , 𝐯 = ⟨𝟒,−𝟒⟩

2 ⟨𝟕, −𝟒⟩

𝟏. 𝟓𝐦𝟓𝟑𝟒 𝐍𝟐𝟓° 

•  
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(𝒙 , 𝒚 , 𝒛 )

(𝟐 , 𝟒 , −𝟔 )

 

𝟐 𝟑

𝒙𝒚𝒙𝒚

𝒛

(𝟎 , 𝟎)(𝟎 , 𝟎 , 𝟎)

(𝒙 , 𝒚 ) (𝒙 , 𝒚 , 𝒛)

 
 
 
 
 
 
 

𝒙 

𝒚 

𝒐 𝒐 

𝒙+ 

𝒛+ 

𝒚+ 
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(𝒙 , 𝒚 , 𝒛 )

(𝒙 , 𝒚 )𝒙𝒚

𝒛𝒛

𝒛

 

(𝟑 , 𝟐 , −𝟑) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝟏 

𝟐 

(𝟑 , 𝟐 , −𝟑) 

𝟑𝒛

𝟒 

𝟐

𝒚

(𝟑 , 𝟐)

𝟑𝒙

𝟐 𝒚 

𝟑 

𝒙 𝟏 𝟑 

𝟐 
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𝑨(𝒙𝟏 , 𝒚𝟏 , 𝒛𝟏 ) , 𝑩(𝒙𝟐 , 𝒚𝟐 , 𝒛𝟐 )                                 

 

𝑨𝑩 = √(𝒙𝟐 − 𝒙𝟏)𝟐 + (𝒚𝟐 − 𝒚𝟏)𝟐 + (𝒛𝟐 − 𝒛𝟏)𝟐               

 

 

𝑨(𝒙𝟏 , 𝒚𝟏 , 𝒛𝟏 ) , 𝑩(𝒙𝟐 , 𝒚𝟐 , 𝒛𝟐 )                               

𝑴𝑨𝑩̅̅ ̅̅

𝑴 ( 
𝒙𝟏 + 𝒙𝟐

𝟐
 ,
𝒚𝟏 + 𝒚𝟐

𝟐
 ,
𝒛𝟏 + 𝒛𝟐

𝟐
 )                                  

 

 

 

 

𝐯 = 〈𝒗𝟏 , 𝒗𝟐 , 𝒗𝟑〉

𝟎 = 〈 𝟎 , 𝟎 , 𝟎 〉

𝐢 = 〈𝟏 , 𝟎 , 𝟎 〉 , 𝐣 = 〈𝟎 , 𝟏 , 𝟎 〉 , 𝐤 = 〈𝟎 , 𝟎 , 𝟏 〉                   

𝐯𝐢 , 𝐣 , 𝐤

𝐯 = 〈𝒗𝟏 , 𝒗𝟐 , 𝒗𝟑〉 = 𝒗𝟏𝐢 + 𝒗𝟐 𝐣 +  𝒗𝟑 𝐤
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𝐯 = 〈𝒙 , 𝒚 , 𝒛〉 

(𝒙 , 𝒚 , 𝒛 )

𝐯(𝒙 , 𝒚 , 𝒛 )

 

𝐮 = 〈−𝟒 , 𝟐 , −𝟑〉 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝟏 

𝟐 

(−𝟒 , 𝟐 , −𝟑) 

𝟑𝒛

𝟒 

𝟐

𝒚

(−𝟒 , 𝟐)

−𝟒𝒙

𝟐 𝒚 

𝟒 

𝒙 𝟏 𝟑 

𝟐 

 

𝐮

(−𝟒 , 𝟐 , −𝟑) 

𝟓 

25 

 



  
 

 

𝐚 = 〈𝒂𝟏 , 𝒂𝟐 , 𝒂𝟑 〉 , 𝐛 = 〈𝒃𝟏 , 𝒃𝟐 , 𝒃𝟑〉𝒌

𝐚 + 𝐛 = 〈𝒂𝟏 + 𝒃𝟏 , 𝒂𝟐 + 𝒃𝟐 , 𝒂𝟑 + 𝒃𝟑  〉

 

 𝐚 − 𝐛 = 〈𝒂𝟏 − 𝒃𝟏 , 𝒂𝟐 − 𝒃𝟐  , 𝒂𝟑 − 𝒃𝟑 〉                                                                               

   𝒌 𝐚 = 〈𝒌𝒂𝟏, 𝒌𝒂𝟐 , 𝒌𝒂𝟑〉 

 

 

 

 

𝑨𝑩⃑⃑⃑⃑⃑⃑ 𝑨(𝒙𝟏 , 𝒚𝟏 , 𝒛𝟏)

𝑩(𝒙𝟐 , 𝒚𝟐 , 𝒛𝟐)

〈𝒙𝟐 − 𝒙𝟏 , 𝒚𝟐 − 𝒚𝟏 , 𝒛𝟐 − 𝒛𝟏〉                             

 

 

 

𝑨𝑩⃑⃑⃑⃑⃑⃑ 𝑨(𝒙𝟏 , 𝒚𝟏 , 𝒛𝟏)

𝑩(𝒙𝟐 , 𝒚𝟐 , 𝒛𝟐) 

|𝑨𝑩⃑⃑⃑⃑⃑⃑ | = √(𝒙𝟐 − 𝒙𝟏)𝟐 + (𝒚𝟐 − 𝒚𝟏)𝟐 + (𝒛𝟐 − 𝒛𝟏)𝟐        

 

𝐮𝑨𝑩⃑⃑⃑⃑⃑⃑ 

 𝐮 = 𝑨𝑩⃑⃑ ⃑⃑ ⃑⃑  ⃑

|𝑨𝑩⃑⃑ ⃑⃑ ⃑⃑  ⃑|
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1 (−𝟒, 𝟏𝟎, 𝟒)(𝟏, 𝟎, 𝟗)

A 𝟏𝟎. 𝟕𝟓B 𝟏𝟐. 𝟐𝟓C 𝟏𝟑. 𝟐𝟓D 𝟏𝟎

2𝑴(𝟑, 𝟒, 𝟓),𝑵(
𝟕

𝟐
, 𝟏, 𝟐)𝑵𝑴𝑷𝑷

A (𝟑, 𝟒, 𝟓)B
(
𝟕

𝟐
, 𝟏, 𝟐) 

C(𝟒 , −𝟐 ,−𝟏 )D(𝟒 , 𝟏 , −𝟏 )

3𝑮

A (𝟎 , −𝟏 , 𝟓) B (−𝟑 ,−𝟑 , −𝟐) C (𝟎 , 𝟏 , 𝟎) D (𝟑 , 𝟐 , 𝟏  ) 

1 𝑨(𝟑, 𝟓, 𝟏)𝑩(𝟎, 𝟎, −𝟗)

𝑨𝑩⃑⃑⃑⃑⃑⃑ 

2 𝒂 = ⟨−𝟓,−𝟒, 𝟑⟩, 𝒃 = ⟨𝟔,−𝟐,−𝟕⟩, 𝒄 = ⟨−𝟐, 𝟐, 𝟒⟩ 𝟔𝒂 − 𝟕𝒃 + 𝟖𝒄

𝟑𝟓 𝐟𝐭

𝟑 𝐟𝐭

•  

 

𝑮 
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𝐚 = 〈𝒂𝟏 , 𝒂𝟐  , 𝒂𝟑〉 , 𝐛 = 〈𝒃𝟏 , 𝒃𝟐 , 𝒃𝟑〉 

𝐚 ∙  𝐛 = 𝒂𝟏𝒃𝟏 + 𝒂𝟐𝒃𝟐 + 𝒂𝟑𝒃𝟑              

 

 

 

 

                                                  

                                     

 

                                                                                               

𝜽𝐚 , 𝐛 

𝐜𝐨𝐬𝜽 =
𝐚 ∙ 𝐛

|𝐚|  |𝐛|
 

𝜽 = 𝐜𝐨𝐬−𝟏
𝐚 ∙ 𝐛

|𝐚|  |𝐛|
 

 

𝜽𝐮 , 𝐯  

𝐮 = 〈−𝟒 , 𝟐 , 𝟏〉 , 𝐯 = 〈𝟒 , 𝟎 , 𝟑〉

𝜽 = 𝐜𝐨𝐬−𝟏
𝐮 ∙ 𝐯

|𝐮|  |𝐯|

𝜽 = 𝐜𝐨𝐬−𝟏
−𝟒(𝟒) + 𝟐(𝟎) + 𝟏(𝟑)

√(−𝟒)𝟐 + (𝟐)𝟐 + (𝟏)𝟐 √(𝟒)𝟐 + (𝟎)𝟐 + (𝟑)𝟐  
 

𝜽 = 𝐜𝐨𝐬−𝟏
−𝟏𝟑

√𝟐𝟏 √𝟐𝟓  
 

𝜽 = 𝐜𝐨𝐬−𝟏
−𝟏𝟑

𝟓√𝟐𝟏   
= 𝟏𝟐𝟒. 𝟔° 

 

𝐮 = 〈𝟑 , −𝟓 , 𝟒〉 , 𝐯 = 〈𝟓 , 𝟕, 𝟓〉 

𝐮 ∙ 𝐯 = 𝟑(𝟓) + (−𝟓)𝟕 + 𝟒(𝟓) 

= 𝟎 

𝐮 = 〈𝟒 , −𝟐 ,−𝟑〉 , 𝐯 = 〈𝟏 , 𝟑, −𝟐〉 

𝐮 ∙ 𝐯 = 𝟒(𝟏) + (−𝟐)𝟑 + (−𝟑)(−𝟐) 

= 𝟒 

 

𝐚 

𝐛 

𝜽 

𝒐 
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𝐚 , 𝐛

𝐚 × 𝐛 ×cross

𝐚 , 𝐛

𝐚 = 𝒂𝟏𝐢 + 𝒂𝟐 𝐣 + 𝒂𝟑 𝐤  , 𝐛 = 𝒃𝟏𝐢 + 𝒃𝟐 𝐣 +  𝒃𝟑 𝐤

𝐚 , 𝐛

 

𝐚 × 𝐛 = |
𝐢 𝐣 𝐤

𝒂𝟏 𝒂𝟐 𝒂𝟑

𝒃𝟏 𝒃𝟐 𝒃𝟑

|                           

 

𝐚 × 𝐛 = |
𝒂𝟐 𝒂𝟑

𝒃𝟐 𝒃𝟑
| 𝐢 − |

𝒂𝟏 𝒂𝟑

𝒃𝟏 𝒃𝟑
| 𝐣 + |

𝒂𝟏 𝒂𝟐

𝒃𝟏 𝒃𝟐
| 𝐤                  

 

𝐚 × 𝐛 = (𝒂𝟐𝒃𝟑 − 𝒂𝟑𝒃𝟐)𝐢 − (𝒂𝟏𝒃𝟑 − 𝒂𝟑𝒃𝟏)𝐣 + (𝒂𝟏𝒃𝟐 − 𝒂𝟐𝒃𝟏)𝐤 

 

 

 𝐮 , 𝐯:𝐮 = 〈 𝟒 , 𝟐 , −𝟏〉 , 𝐯 = 〈𝟓 , 𝟏 , 𝟒 〉

 

 

𝐮 × 𝐯 = |
𝐢 𝐣 𝐤
𝟒 𝟐 −𝟏
𝟓 𝟏 𝟒

| 

 

𝐮 × 𝐯 = |
𝟐 −𝟏
𝟏 𝟒

| 𝐢 − |
𝟒 −𝟏
𝟓 𝟒

| 𝐣 + |
𝟒 𝟐
𝟓 𝟏

| 𝐤 

 

𝐮 × 𝐯 = (𝟐(𝟒) − (−𝟏)(𝟏))𝐢 − (𝟒(𝟒) − (−𝟏)(𝟓))𝐣 + (𝟒(𝟏) − 𝟐(𝟓))𝐤 

𝐮 × 𝐯 = (𝟖 + 𝟏)𝐢 − (𝟏𝟔 + 𝟓)𝐣 + (𝟒 − 𝟏𝟎)𝐤   

𝐮 × 𝐯 = 𝟗 𝐢 − 𝟐𝟏 𝐣 − 𝟔 𝐤 

𝐮 × 𝐯

 

𝐮 , 𝐯

𝐮 × 𝐯
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𝐮 , 𝐯

𝐮 ×  𝐯|𝐮 ×  𝐯|

 

 

𝐮 = −𝟔𝐢 − 𝟐𝐣 + 𝟑𝐤  , 𝐯 = 𝟒𝐢 + 𝟑𝐣 + 𝐤

 

 

 

 

 

 

 

𝐭 = 𝒕𝟏𝐢 + 𝒕𝟐 𝐣 +  𝒕𝟑 𝐤  , 𝐮 = 𝒖𝟏𝐢 + 𝒖𝟐 𝐣 +  𝒖𝟑 𝐤  , 𝐯 = 𝒗𝟏𝐢 + 𝒗𝟐 𝐣 +  𝒗𝟑 𝐤

𝐭 , 𝐮 , 𝐯 

 

𝐭 = 𝟐 𝐣 − 𝟓𝐤  , 𝐮 = −𝟔𝐢 − 𝟐 𝐣 + 𝟑𝐤  , 𝐯 = 𝟒𝐢 +  𝟑 𝐣 +  𝐤             . 

𝐭 . ( 𝐮 ×  𝐯) = |
𝟎 𝟐 −𝟓

−𝟔 −𝟐 𝟑
𝟒 𝟑 𝟏

| 

𝐭 . ( 𝐮 ×  𝐯) = |
−𝟔 −𝟐
𝟒 𝟑

| (𝟎) − |
−𝟔 𝟑
𝟒 𝟏

| (𝟐) + |
−𝟔 −𝟐
𝟒 𝟑

| (−𝟓) 

𝐭 . ( 𝐮 ×  𝐯) = −𝟏𝟎 (𝟎) + 𝟏𝟖(𝟐) + (−𝟏𝟎)(−𝟓) 

𝐭 . ( 𝐮 ×  𝐯) = 𝟑𝟔 + 𝟓𝟎 = 𝟖𝟔 

𝐭 . ( 𝐮 ×  𝐯) = |

𝒕𝟏 𝒕𝟐 𝒕𝟑

𝒖𝟏 𝒖𝟐 𝒖𝟑

𝒗𝟏 𝒗𝟐 𝒗𝟑

| 

𝐮 × 𝐯 = |
𝐢 𝐣 𝐤

−𝟔 −𝟐 𝟑
𝟒 𝟑 𝟏

| 𝐮 × 𝐯 = |
−𝟐 𝟑
𝟑 𝟏

| 𝐢 − |
−𝟔 𝟑
𝟒 𝟏

| 𝐣 + |
−𝟔 −𝟐
𝟒 𝟑

|𝐤 

𝐮 × 𝐯 = −𝟏𝟏 𝐢 + 𝟏𝟖 𝐣 − 𝟏𝟎 𝐤 

  𝟐𝟑. 𝟑 

. 

|𝐮 × 𝐯| = √(−𝟏𝟏)𝟐 + (𝟏𝟖)𝟐 + (−𝟏𝟎)𝟐 

|𝐮 × 𝐯| = √𝟓𝟒𝟓 = 𝟐𝟑. 𝟑

 𝟖𝟔  

. 
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1 𝐮 = ⟨𝟓, 𝟎, −𝟒⟩, 𝐯 = ⟨𝟔,−𝟏, 𝟒⟩

A −𝟏𝟒B −𝟏𝟐 C 𝟏𝟐D 𝟏𝟒

2 𝐮 = ⟨−𝟗, 𝟏, 𝟐⟩, 𝐯 = ⟨𝟔,−𝟓, 𝟑⟩𝐮, 𝐯

A𝟏𝟑√𝟏𝟗B𝟏𝟑√𝟏𝟔C𝟏𝟑√𝟏𝟓D√𝟏𝟗
3 𝐮 = ⟨𝟑, 𝟐, −𝟐⟩, 𝐯 = ⟨−𝟒, 𝟒, 𝟓⟩𝐮. (𝐮 × 𝐯)

AB𝟐C𝟏D𝟎

1 𝐮 = ⟨−𝟏, 𝟑, 𝟓⟩, 𝐯 = ⟨−𝟐,−𝟔,−𝟑⟩

2 𝐭, 𝐮, 𝐯 𝐯 = ⟨−𝟗, 𝟓,−𝟒⟩

𝐭 = ⟨𝟐,−𝟑,−𝟏⟩, 𝐮 = 〈𝟒,−𝟔, 𝟑〉

𝐮 = ⟨𝟔,−𝟓, 𝟏⟩, 𝐯 = ⟨−𝟖,−𝟗, 𝟓⟩

•  𝐮 , 𝐯
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1 

A BC D 

2 

A𝟑𝟓°B𝟎𝟑𝟓°C 𝟎𝟓𝟓°D 𝟎𝟗𝟎°

3 

A𝐍 𝟑𝟓° 𝐄B𝐍 𝟓𝟓° 𝐄C 𝐖 𝟓𝟓° 𝐒 D 𝐍 𝟑𝟓° 𝐖

4 𝟏𝟐𝟎°

A𝐍 𝟑𝟎° 𝐖B𝐍 𝟑𝟎° 𝐄C 𝐍 𝟔𝟎° 𝐖D 𝐍 𝟔𝟎° 𝐄

5𝟏𝟖𝟎°

A𝟗𝟎°B𝟏𝟖𝟎°C 𝟐𝟕𝟎°D 𝟑𝟎𝟎°

6 𝟏𝟓𝟓°

A𝐍 𝟓𝟓° 𝐄B𝐒 𝟐𝟓° 𝐄C 𝐖 𝟓𝟓° 𝐒D 𝐍 𝟑𝟓° 𝐄

7 𝐚 , 𝐛

A BC  𝐚𝐛D

8 

A𝐯B𝐮C 𝐰D 𝐰 + 𝐯

9 𝟔𝟎°𝟏𝟎𝟎 𝐤 𝐦/𝐡

A𝟓𝟎 𝐤𝐦/𝐡 B𝟓𝟎√𝟑  𝐤𝐦 /𝐡 C 𝟐𝟎𝟎 𝐤𝐦/𝐡 D 𝟐𝟎𝟎√𝟑 𝐤𝐦/𝐡 
10 𝟔 

A〈𝟐 , 𝟒〉B〈√𝟓 , 𝟏〉C 〈𝟑√𝟑 , 𝟑〉D 〈𝟐 , √𝟑〉
11  𝑨 = 〈 𝟓 , −𝟑〉, 𝑩 = 〈𝟏 , 𝟒〉𝟐𝑨 − 𝑩 

A〈𝟗 , −𝟏𝟎〉B〈𝟔 , 𝟏〉C 〈𝟒 , −𝟕〉D 〈−𝟑 , 𝟏𝟏〉

12 𝐮𝐯 = 〈𝟑 , −𝟒〉

A〈−𝟏 , 𝟎〉B〈𝟏 , −𝟏〉C 
〈−

𝟑

𝟓
 ,
𝟒

𝟓
〉

D 
〈
𝟑

𝟓
 ,
−𝟒

𝟓
〉

𝑩 𝐚 

𝟑𝟓° 𝒙 

𝒚 

𝒐 

𝒙 

𝒚 

𝑜 

𝟑𝟓° 
𝐯 

𝐚 

𝐛 

𝐯 

𝐮 

𝐰 
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13 𝐯 = 𝟓𝐢 − 𝟐𝒋

A〈𝟓 , 𝟐〉B〈𝟐 , 𝟓〉C 〈𝟓 , −𝟐〉D 〈−𝟐 , 𝟓〉

14 𝐯𝟏𝟒𝟐𝟏𝟎°

A〈𝟕 , 𝟕√𝟑〉B〈− 𝟕√𝟑 ,− 𝟕〉C 〈−𝟕√𝟑 , 𝟕〉D 〈𝟏𝟒 , 𝟐𝟏𝟎〉

15 𝐮 = 〈𝟑 , −𝟐〉, 𝐯 = 〈𝟓 , 𝟕〉𝐮 . 𝐯

A−𝟏𝟒B−𝟏C 𝟏D 𝟏𝟓

16 𝐮 = 〈𝟏 , −𝟐〉, 𝐯 = 〈𝟑 , 𝒌〉𝒌

A−𝟐B
−

𝟑

𝟐

C 𝟑

𝟐

D 𝟐

17〈𝟐 , 𝟎〉 , 〈𝟑 , 𝟑〉 

A𝟑𝟎°B𝟒𝟓°C 𝟏𝟐𝟎°D 𝟏𝟑𝟓°

18 𝑨𝑩⃑⃑⃑⃑⃑⃑ 𝑨(𝟑 , 𝟒 , −𝟒),𝑩(−𝟓 , 𝟐 , 𝟏)

A〈−𝟖 , −𝟐 , 𝟓〉B〈𝟖 , −𝟐 , −𝟑〉C 〈𝟖 , 𝟐 , −𝟑 〉D  〈−𝟖 , −𝟐 , −𝟑〉

19 𝒘 = 𝟓𝐢 + 𝟑𝒋 − √𝟐𝒌

A𝟖 − √𝟐B𝟔C 𝟖 + √𝟐D 𝟒√𝟐
20 𝐮 = 〈𝒃 , −𝟑 , 𝟏〉, 𝐯 = 〈−𝟐 , −𝟏 , 𝟑〉𝒃𝐮 , 𝐯

A−𝟔B−𝟑C 𝟑D 𝟔

21 

𝑨(𝟐𝟎 , 𝟐𝟓 , 𝟑𝟎 ) , 𝑩(−𝟑𝟎 , 𝟏𝟓 , 𝟏𝟎)

A𝟏𝟎√𝟑𝟎B𝟑𝟎√𝟏𝟎C 𝟑𝟎𝟎D 𝟑𝟎𝟎𝟎

22 
|
𝐢 𝐣 𝐤
𝟏 −𝟐 𝟎
𝟐 𝟎 −𝟏

|

A𝟐𝐢 + 𝐣 + 𝟒𝐤 B−𝟐𝐢 + 𝐣 − 𝟒𝐤 C 𝟐𝐢 − 𝐣 + 𝟒𝐤 D −𝟐𝐢 − 𝐣 − 𝟒𝐤 

23 𝐮 = 〈𝟏 , −𝟐 , 𝟎〉 , 𝐯 = 〈𝟐 , 𝟎 , −𝟏〉𝐮 × 𝐯

A𝟐𝐢 + 𝐣 + 𝟒𝐤 B−𝟐𝐢 + 𝐣 − 𝟒𝐤 C 𝟐𝐢 − 𝐣 + 𝟒𝐤 D −𝟐𝐢 − 𝐣 − 𝟒𝐤 

24 𝐮 = 𝟕𝐢 + 𝟐𝐣 − 𝟐𝐤𝐯 = 𝟒𝐢 + 𝟑𝐣 − 𝐤

A𝟏𝟑B𝟐𝟏C √𝟏𝟖𝟔D √𝟒𝟓𝟖
25 𝐮 = −𝟔𝐢 − 𝟐𝐣 + 𝟑𝐤𝐯 = 𝟒𝐢 + 𝟑𝐣 − 𝐤  𝐭 = 𝟐𝐣 − 𝟓𝐤  

A𝟑𝟏B𝟔𝟐C 𝟕𝟑D 𝟖𝟔
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 2-1 

  

 

 

2-2 

2-3 
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𝒐 (𝟎 , 𝟎)𝒐 (𝟎 , 𝟎)

𝒙 , 𝒚

 𝒙

𝒚

 
(𝒙 , 𝒚) 

 

 
(𝒓 , 𝜽 )

𝒓

𝜽

(𝒙 , 𝒚 )  

 

𝒚 

𝒐 𝒙 

(𝒙 , 𝒚) 

𝒐 

𝒓 

𝜽 

(𝒓 , 𝜽 ) 

𝒚 

𝒙 
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𝑨(𝒓 , 𝜽)

𝜽

𝒓

𝑨(𝟐 , 𝟗𝟎°)

𝑨(−𝟐 , 𝟗𝟎°)𝒓

 

 

 

 

 

 

 

𝟏

𝟐 

𝟑 

 

 

𝟗𝟎° 
𝟐 

 

 
𝟗𝟎° 

𝟐 

𝑨(−𝟐 , 𝟗𝟎°) 

𝑨(𝟐 , 𝟗𝟎°) 

 

𝒐 

𝒐  
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𝑹(𝟐 , 𝟏𝟐𝟎°)

𝒓 = 𝟐

𝜽 = 𝟏𝟐𝟎°

• 

• 

• 𝒓

• 𝒓

 

𝒏(𝒓 , 𝜽)(𝒓 , 𝜽 + 𝟑𝟔𝟎°𝒏)

(−𝒓 , 𝜽 + (𝟐𝒏 + 𝟏)𝟏𝟖𝟎°)

𝜽𝒏

(𝒓 , 𝜽)(𝒓 , 𝜽 + 𝟐𝒏𝝅)(−𝒓 , 𝜽 + (𝟐𝒏 + 𝟏)𝝅)

 

−𝟑𝟔𝟎° ≤ 𝜽 ≤ 𝟑𝟔𝟎°

(𝟒 , 𝟏𝟑𝟓°)

(𝟒 , 𝟏𝟑𝟓° − 𝟑𝟔𝟎°) = (𝟒 , −𝟐𝟐𝟓)

(−𝟒 , 𝟏𝟑𝟓° + 𝟏𝟖𝟎) = (−𝟒 , 𝟑𝟏𝟓°) 

(−𝟒 , 𝟏𝟑𝟓° − 𝟏𝟖𝟎) = (−𝟒 , −𝟒𝟓°) 

 

 (−𝒓 , 𝜽 + 𝟏𝟖𝟎°)  (𝒓 , 𝜽 − 𝟑𝟔𝟎°)   

 

37 

−𝟑𝟔𝟎° ≤ 𝜽 ≤ 𝟑𝟔𝟎°

 (−𝒓 , 𝜽 − 𝟏𝟖𝟎°)  

 

 



  

(𝒓 , 𝜽)

 

𝒓 = 𝒌 𝜽 = 𝒉 

𝒌𝒉

𝒉

𝒓 = 𝟑 
𝜽 =

𝟐𝝅

𝟑
 

 
 
 
 
 

 
 
 
 
 
 

 
 
 
 

 

𝑷𝟏(𝒓𝟏 , 𝜽𝟏)  , 𝑷𝟐 (𝒓𝟐 , 𝜽𝟐)

𝑷𝟏𝑷𝟐

𝑷𝟏𝑷𝟐 = √𝒓𝟏
𝟐 + 𝒓𝟐

𝟐 − 𝟐𝒓𝟏𝒓𝟐  𝐂𝐎𝐒 (𝜽𝟐 − 𝜽𝟏)  

 

 

𝑨(𝟒 , 𝟗𝟎°) , 𝑩(𝟐 , 𝟏𝟓𝟎°)𝒓

 

 

 

 
 

 
 

𝑨𝑩 = √𝒓𝟏
𝟐 + 𝒓𝟐

𝟐 − 𝟐𝒓𝟏𝒓𝟐  𝐂𝐎𝐒 (𝜽𝟐 − 𝜽𝟏)   

= √𝟒𝟐 + 𝟐𝟐 − 𝟐(𝟒)(𝟐)  𝐂𝐎𝐒 (𝟏𝟓𝟎° − 𝟗𝟎°)    

≈ 𝟑. 𝟓 𝐦𝐢 

𝑨 

𝑩 

𝑷𝟐 (𝒓𝟐 , 𝜽𝟐) 

𝑷𝟏(𝒓𝟏 , 𝜽𝟏) 
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1 

𝑷

A (−𝟒 ,
𝝅

𝟏𝟐
)B 

(−𝟒 ,
𝟕𝝅

𝟏𝟐
)

C 
(𝟒 , −

𝟓𝝅

𝟏𝟐
)

D 
(𝟒 ,

𝟏𝟗𝝅

𝟏𝟐
)

2 𝟎° ≤ 𝜽 ≤ 𝟏𝟖𝟎°(𝟓, 𝟗𝟔𝟎° )

A(−𝟓 , 𝟔𝟎°)B(𝟓 , 𝟔𝟎°)C(𝟓 , 𝟗𝟎°)D(−𝟓 , 𝟑𝟎°)

3 

A𝜽 =
𝝅

𝟒
B𝜽 =

𝝅

𝟗
C𝜽 =

𝝅

𝟏𝟐
D

𝜽 =
𝟏𝟗𝝅

𝟏𝟐

1 

2 𝒓 = 𝟐

𝟐𝟐𝟑 𝐟𝐭𝟒𝟓°

𝟒𝟏𝟖 𝐟𝐭𝟔𝟕°

• 
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(𝒓 , 𝜽) → (𝒙 , 𝒚)                    

𝒙 = 𝒓 𝐜𝐨𝐬 𝜽 

𝒚 = 𝒓 𝐬𝐢𝐧 𝜽 

(𝒙 , 𝒚) = (𝒓 𝐜𝐨𝐬 𝜽 , 𝒓 𝐬𝐢𝐧 𝜽) 

 

(𝟒 , 𝟔𝟎°) 

(𝟒 𝐜𝐨𝐬 𝟔𝟎° , 𝟒 𝐬𝐢𝐧 𝟔𝟎°) 

(𝟐 , 𝟐√𝟑) 

 

(𝒙 , 𝒚 ) → (𝒓 , 𝜽)

 

 

 

         

 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝜽 = 𝐭𝐚𝐧−𝟏 (
𝒚

𝒙
) 

𝒓 = √𝒙𝟐 + 𝒚𝟐 

𝜽 = 𝐭𝐚𝐧−𝟏 (
𝒚

𝒙
) + 𝟏𝟖𝟎° 

𝒓 = √𝒙𝟐 + 𝒚𝟐 

𝒙 = 𝟎   𝒙 < 𝟎   

𝒙   

𝒙 > 𝟎   

𝒚 < 𝟎            𝒚 > 𝟎 

𝜽 =
− 𝝅

𝟐
              𝜽 =

𝝅

𝟐
 

𝒓 = |𝒚|                 𝒓 = |𝒚| 

(𝟖 , 𝟏𝟎) 

𝒓 = √𝟖𝟐 + 𝟏𝟎𝟐 
𝒓 = 𝟏𝟐. 𝟖 

𝜽 = 𝐭𝐚𝐧−𝟏 (
𝟏𝟎

𝟖
) 

𝜽 ≈ 𝟓𝟏. 𝟑° 
(𝟏𝟐. 𝟖 , 𝟓𝟏. 𝟑°) 

(−𝟗 ,−𝟒) 

𝒓 = √(−𝟗)𝟐 + (−𝟒)𝟐 

𝒓 = 𝟗. 𝟖 

𝜽 = 𝐭𝐚𝐧−𝟏 (
−𝟒

−𝟗
) + 𝟏𝟖𝟎° 

𝜽 ≈ 𝟐𝟎𝟒° 
(𝟗. 𝟖 , 𝟐𝟎𝟒°) 

(𝟎 , −𝟏𝟕𝟑) 

𝒚 < 𝟎 

𝒓 = |−𝟏𝟕𝟑| = 𝟏𝟕𝟑 

𝜽 = −
𝝅

𝟐
= −𝟗𝟎° 

(𝟏𝟕𝟑 ,−𝟗𝟎°) 
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𝒙 𝒓 𝐜𝐨𝐬 𝜽

𝒚 𝒓 𝐬𝐢𝐧 𝜽

𝒙𝟐 − 𝒚𝟐 = 𝟏

𝒓𝟐 𝐜𝐨𝐬𝟐 𝜽 −𝒓𝟐 𝐬𝐢𝐧𝟐 𝜽 = 𝟏

𝒓𝟐(𝐜𝐨𝐬𝟐 𝜽 −𝐬𝐢𝐧𝟐 𝜽) = 𝟏

𝒓𝟐(𝐜𝐨𝐬 𝟐𝜽) = 𝟏

𝒓𝟐 =
𝟏

𝐜𝐨𝐬 𝟐𝜽

𝒓𝟐 = 𝐬𝐞𝐜 𝟐𝜽

𝒓 = 𝒌

𝒓𝟐𝒙𝟐 + 𝒚𝟐

𝒓 = −𝟑

𝒓𝟐 = (−𝟑)𝟐

𝒙𝟐 + 𝒚𝟐 = 𝟗

𝜽 = 𝒉 

𝐭𝐚𝐧

𝐭𝐚𝐧𝜽
𝒚

𝒙

𝒚

𝜽 =
𝝅

𝟑

𝐭𝐚𝐧𝜽 = 𝐭𝐚𝐧
𝝅

𝟑

𝒚

𝒙
= √𝟑

𝒚 = √𝟑 𝒙

   

 

𝒓 = 𝐬𝐢𝐧𝜽𝒓 = 𝐜𝐨𝐬 𝜽

𝒓

𝒓𝟐𝒙𝟐 + 𝒚𝟐

𝒓 𝐜𝐨𝐬 𝜽𝒙

𝒓 𝐬𝐢𝐧 𝜽𝒚

𝒓 = 𝟑𝐜𝐨𝐬 𝜽

𝒓𝟐 = 𝟑𝒓𝐜𝐨𝐬 𝜽

𝒙𝟐 + 𝒚𝟐 = 𝟑𝒙

𝒙𝟐 + 𝒚𝟐 − 𝟑𝒙 = 𝟎

 

𝟏 

𝟐 

𝟑 
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1 (−𝟐,
𝟒𝝅

𝟑
)

A (𝟏,−√𝟑)B (−𝟏,√𝟑)C (−𝟏,−√𝟑)D (𝟏, √𝟑)

2 𝒚 = −𝟑

A𝒓 = −𝟑 𝐭𝐚𝐧 𝜽B𝒓 = −𝟑 𝐜𝐬𝐜 𝜽C𝒓 = −𝟑 𝐬𝐞𝐜 𝜽D𝒓 = −𝟑 𝐜𝐨𝐬 𝜽

1 (𝟐,−𝟑)

2 𝜽 =
𝟑𝝅

𝟒

𝟏. 𝟓𝐦𝐢𝟓𝟑°

• 

 

• 𝟐𝐦𝐢𝟎. 𝟓𝐦𝐢
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𝒂 + 𝒃𝒊

𝒂

𝒃𝒊

𝑹

𝒊

 

 

𝒂 + 𝒃𝒊

(𝒂 , 𝒃)

 

𝒛 = 𝒂 + 𝒃𝒊 

|𝒛| = |𝒂 + 𝒃𝒊| = √𝒂𝟐 + 𝒃𝟐

 

 

 

 

 
𝒛 = 𝟑 + 𝟒𝒊

(𝟑 , 𝟒)

|𝒛| = √𝟑𝟐 + 𝟒𝟐 = √𝟐𝟓 = 𝟓

 

𝒂 + 𝟎𝒊

𝒃 = 𝟎

 

𝒊 

𝑹 

𝒊 

𝑹 

(𝒂 , 𝒃) 𝒂 

𝒃 

𝟒 
(𝟑 , 𝟒)

 ئ

𝒊 

𝟑 𝒐 
𝑹 

𝒐 

𝒐 

𝒊 

𝑹 
𝒐 𝒂 + 𝟎𝒊 

𝒊 

𝑹 𝒐 𝒂 

𝒃 
|𝒛| 

(𝒂 , 𝒃) 
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𝒛 = 𝒂 + 𝒃𝒊 →  𝒛 = 𝒓(𝐜𝐨𝐬 𝛉 + 𝒊 𝐬𝐢𝐧𝜽)

𝒂 = 𝒓 𝐜𝐨𝐬 𝜽 , 𝒃 = 𝒓 𝐬𝐢𝐧 𝜽 , 𝒓 = |𝒛| = √𝒂𝟐 + 𝒃𝟐

 

 

𝒂 > 𝟎 

𝜽 = 𝐭𝐚𝐧−𝟏
𝒃

𝒂
 

𝒂 = 𝟎 𝒂 < 𝟎 

𝜽 = 𝐭𝐚𝐧−𝟏
𝒃

𝒂
+ 𝝅 

𝒃 > 𝟎 

𝜽 =
𝝅

𝟐
 

 

𝒃 < 𝟎 

𝜽 = −
𝝅

𝟐
 

 

𝒂 

 

 

 

 

𝟗 + 𝟕𝒊  

𝒓 = √𝟗𝟐 + 𝟕𝟐 

𝒓 = 𝟏𝟏. 𝟒 

𝜽 = 𝐭𝐚𝐧−𝟏
𝒃

𝒂
 

𝜽 = 𝐭𝐚𝐧−𝟏
𝟕

𝟗
= 𝟑𝟕. 𝟖° 

𝟗 + 𝟕𝒊 → 𝟏𝟏. 𝟒 (𝐜𝐨𝐬 𝟑𝟕. 𝟖° + 𝒊 𝐬𝐢𝐧 𝟑𝟕. 𝟖)

 

𝟏 𝟐 

𝒛 = 𝒓(𝐜𝐨𝐬𝜽 + 𝒊 𝐬𝐢𝐧 𝜽  ) → 𝒛 = 𝒂 + 𝒃𝒊

 

 

 

𝟓(𝐜𝐨𝐬
𝟑𝝅

𝟒
+ 𝒊 𝐬𝐢𝐧 

𝟑𝝅

𝟒
  )  

= 𝟓 (−
√𝟐

𝟐
+ 𝒊

√𝟐

𝟐
) =

−𝟓√𝟐

𝟐
+

𝟓√𝟐

𝟐
𝒊 𝟏 𝟐 

𝟓(𝐜𝐨𝐬
𝟑𝝅

𝟒
+ 𝒊 𝐬𝐢𝐧 

𝟑𝝅

𝟒
  ) →

−𝟓√𝟐

𝟐
+

𝟓√𝟐

𝟐
𝒊 

 

𝒓 

𝜽
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𝒛𝟏 = 𝒓𝟏(𝐜𝐨𝐬 𝜽𝟏 +𝒊 𝐬𝐢𝐧 𝜽𝟏 ) , 𝒛𝟐 = 𝒓𝟐(𝐜𝐨𝐬 𝜽𝟐 +𝒊 𝐬𝐢𝐧 𝜽𝟐 )

 

𝒛𝟏𝒛𝟐 = 𝒓𝟏𝒓𝟐[𝐜𝐨𝐬(𝜽𝟏 + 𝜽𝟐) + 𝒊 𝐬𝐢𝐧(𝜽𝟏 + 𝜽𝟐)]

𝟑 (𝐜𝐨𝐬 
𝝅

𝟑
+ 𝒊 𝐬𝐢𝐧 

𝝅

𝟑
 ) ∙ 𝟓 (𝐜𝐨𝐬 

𝝅

𝟒
+ 𝒊 𝐬𝐢𝐧 

𝝅

𝟒
) 

= 𝟏𝟓 [𝐜𝐨𝐬 (
𝝅

𝟑
+

𝝅

𝟒
) + 𝒊 𝐬𝐢𝐧 (

𝝅

𝟑
+

𝝅

𝟒
) ]

= 𝟏𝟓 [𝐜𝐨𝐬 (
𝟕𝝅

𝟏𝟐
) + 𝒊 𝐬𝐢𝐧 (

𝟕𝝅

𝟏𝟐
) ] 

= −𝟑. 𝟖𝟖 + 𝟏𝟒. 𝟒𝟗 𝒊

𝒛𝟏

𝒛𝟐
=

𝒓𝟏

𝒓𝟐

[𝐜𝐨𝐬(𝜽𝟏 − 𝜽𝟐) + 𝒊 𝐬𝐢𝐧(𝜽𝟏 − 𝜽𝟐)]

𝒛𝟐 ≠ 𝟎 , 𝒓𝟐 ≠ 𝟎

𝟑(𝐜𝐨𝐬 
𝝅

𝟔
+ 𝒊 𝐬𝐢𝐧 

𝝅

𝟔
 ) ÷ 𝟒(𝐜𝐨𝐬 

𝟐𝝅

𝟑
+ 𝒊 𝐬𝐢𝐧 

𝟐𝝅

𝟑
)

=
𝟑

𝟒
[𝐜𝐨𝐬 (

𝝅

𝟔
−

𝟐𝝅

𝟑
) + 𝒊 𝐬𝐢𝐧 (

𝝅

𝟔
−

𝟐𝝅

𝟑
) ] 

=
𝟑

𝟒
[𝐜𝐨𝐬 (−

𝝅

𝟐
) + 𝒊 𝐬𝐢𝐧 (−

𝝅

𝟐
) ]

= −
𝟑

𝟒
𝒊
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(𝟏 + √𝟑𝒊)
𝟒

𝟐(𝐜𝐨𝐬 𝟔𝟎° + 𝒊 𝐬𝐢𝐧 𝟔𝟎°)

[𝟐(𝐜𝐨𝐬 𝟔𝟎° + 𝒊 𝐬𝐢𝐧 𝟔𝟎°)]𝟒

= [𝟐𝟒(𝐜𝐨𝐬 𝟒(𝟔𝟎°) + 𝒊 𝐬𝐢𝐧 𝟒(𝟔𝟎°))]

= 𝟏𝟔 (𝐜𝐨𝐬 𝟐𝟒𝟎° + 𝒊 𝐬𝐢𝐧 𝟐𝟒𝟎°)

= −𝟖 − 𝟖√𝟑 𝒊

𝒏 ≥ 𝟐𝒓(𝐜𝐨𝐬𝜽 + 𝒊 𝐬𝐢𝐧 𝜽)𝒏

𝒓
𝟏
𝒏  (𝐜𝐨𝐬

𝜽 + 𝟐𝒌𝝅

𝒏
+ 𝒊 𝐬𝐢𝐧

𝜽 + 𝟐𝒌𝝅

𝒏
) 

𝒌 = 𝟎 , 𝟏 , 𝟐 , … . , 𝒏 − 𝟏

 

 

 

𝒛 = 𝒓(𝐜𝐨𝐬 𝜽 + 𝒊 𝐬𝐢𝐧𝜽)

𝒏

𝒛𝒏 = [𝒓(𝐜𝐨𝐬 𝜽 + 𝒊 𝐬𝐢𝐧 𝜽)]𝒏 = [𝒓𝒏(𝐜𝐨𝐬  𝒏𝜽 + 𝒊 𝐬𝐢𝐧 𝒏𝜽)]

 

 

 

𝒓
𝟏

𝒏

𝜽

𝒏

𝟐𝝅

𝒏
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𝟐 + 𝟐𝒊

𝟐 + 𝟐𝒊 = √𝟖 (𝐜𝐨𝐬 𝟒𝟓° +𝒊 𝐬𝐢𝐧𝟒𝟓°)

𝒏 = 𝟑 , 𝜽 = 𝟒𝟓°

𝒌 𝟎 , 𝟏 , 𝟐 

𝒓
𝟏
𝒏  (𝐜𝐨𝐬

𝜽 + 𝟐𝒌𝝅

𝒏
+ 𝒊 𝐬𝐢𝐧

𝜽 + 𝟐𝒌𝝅

𝒏
)

 

 

 

 

 

𝒓 = 𝟏𝜽 = 𝟎

𝟏 = 𝟏(𝐜𝐨𝐬𝟎 + 𝒊 𝐬𝐢𝐧 𝟎) 

𝐜𝐨𝐬 𝟎 + 𝒊 𝐬𝐢𝐧𝟎 =𝟏

𝒌 = 𝟎

𝒓 = 𝟏

 

 

 

 

  

 

𝒌 = 𝟐

 

≈ −𝟎.𝟑𝟕 − 𝟏. 𝟑𝟕𝒊 

 

 

𝒌 = 𝟏

 

≈ −𝟏 + 𝒊 

 

𝒌 = 𝟎

 

≈ 𝟏. 𝟑𝟕 + 𝟎. 𝟑𝟕𝒊 
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1   (−√𝟑 ,−𝟏)

A B CD 

2 𝒛 = −𝟕 + 𝟓𝒊

A𝟖. 𝟔 B𝟕. 𝟑C𝟔. 𝟔 D𝟒. 𝟖

3 
[𝟒 (𝐜𝐨𝐬 

𝝅

𝟐
+ 𝒊 𝐬𝐢𝐧

𝝅

𝟐
)]

𝟒

A−𝟏𝟔B−𝟔𝟒C𝟐𝟓𝟔D𝟐𝟕𝟒

1 𝟔(𝐜𝐨𝐬
𝝅

𝟐
+ 𝒊 𝐬𝐢𝐧

𝝅

𝟐
) . 𝟒 (𝐜𝐨𝐬

𝝅

𝟒
+ 𝒊 𝐬𝐢𝐧

𝝅

𝟒
)

2 𝟒 + 𝟒𝒊 

3 𝟒√𝟑 − 𝟒𝒊

𝒙𝟔 𝟏 𝟎  

•  

 

48 

𝒙𝟔 − 𝟏 = 𝟎

• 

  



  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 (𝟐 , 𝟓𝟎°)

A(𝟓𝟎 , 𝟐°)B(𝟐 , 𝟏𝟑𝟎°)C(−𝟐 ,−𝟓𝟎°)D (−𝟐 , 𝟐𝟑𝟎°)

2 𝒓 = 𝟒

A𝟐B𝟑C 𝟒D 𝟖

3 𝜽 = 𝟑𝟎°

A𝟏𝟓B𝟑𝟎C 

𝟑𝟎°

D

𝟏𝟓°
4 𝑷𝟏 = (𝟎 , 𝟒𝟎°) , 𝑷𝟐 = (𝟑 , 𝟔𝟎°)

A𝟎B𝟑C 𝟒𝟎D 𝟔𝟎

5 𝑻(−𝟒 , 𝟔𝟎°)

A(−𝟐 ,−𝟐√𝟑)B(−𝟐√𝟑 ,−𝟐)C (𝟐 , 𝟐√𝟑)D 𝟐√𝟑 , 𝟐 
6 𝑷(√𝟐 , √𝟐 )(𝒓 , 𝜽)𝑷

A(√𝟐 , 𝟑𝟎°)B(𝟐 , 𝟑𝟎°)C (√𝟐 , 𝟒𝟓°)D (𝟐 , 𝟒𝟓°)

7 𝒙𝟐 + 𝒚𝟐 = 𝟗 

A 𝒓 = 𝟗 B 𝒓 = ±𝟑 C 𝒓 = 𝟑 𝐜𝐨𝐬 𝜽 D 𝒓 = 𝟑 𝐬𝐢𝐧 𝜽 

8 𝜽 =
𝝅

𝟔

A 𝒙 + 𝒚 = 𝟑 B 𝒚 = √𝟑 𝒙 C 
𝒚 =

√𝟑

𝟑
𝒙 

D 𝒙𝟐 + 𝒚𝟐 = 𝟑 𝐬𝐢𝐧 𝜽 

9 𝟑 + 𝟒𝒊

A𝟐B𝟑C 𝟒D 𝟓

10 𝒛 = 𝟕(𝐜𝐨𝐬
𝝅

𝟑
+ 𝒊 𝐬𝐢𝐧

𝝅

𝟑
)

A𝟑𝟎°B𝟔𝟎°C 𝟗𝟎°D 𝟏𝟐𝟎°

11 𝟐(𝐜𝐨𝐬 𝟒𝟓° + 𝒊 𝐬𝐢𝐧 𝟒𝟓°)

A√𝟐 + √𝟐 𝒊 B𝟐𝒊√𝟐 C 𝟐√𝟐 + 𝟐𝒊√𝟐D 𝟐 + 𝟐𝒊

12 [𝟐(𝐜𝐨𝐬𝟐𝟐. 𝟓° + 𝒊 𝐬𝐢𝐧𝟐𝟐. 𝟓°)]𝟒

A−𝟏𝟔B−𝟏𝟔 𝒊C 𝟏𝟔D 𝟏𝟔𝒊 

13 𝟖(𝐜𝐨𝐬
𝝅

𝟐
+ 𝒊 𝐬𝐢𝐧

𝝅

𝟐
)

A𝟏B𝟐C 𝟒D 𝟖

14 𝟑(𝐜𝐨𝐬𝝅 + 𝒊 𝐬𝐢𝐧𝝅)

A𝝅

𝟓
B𝝅

𝟑
C 𝝅D 𝟓𝝅

15 

A𝟏B𝟐C 𝟑D 𝟒
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 3-1 

  

 

 

 

 

3-2 

3-3 

3-4 

3-5 

  

  

  

  

 

 
 

 3-6 
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𝟏𝟎𝟎

 

 

 

 

 

 

 

𝟏𝟎𝟎
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𝟖𝟎

 

 

𝟐𝟎𝟎 
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1 𝟏𝟎𝟎

A B C D 

2 

ABCD

3 

ABCD

1 

2 

•  

• 
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𝟖𝟑𝟑 , 𝟕𝟗𝟔 , 𝟕𝟖𝟏, 𝟕𝟕𝟔 

 

𝟓𝟎 , 𝟓𝟏 , 𝟔𝟎, 𝟔𝟎 , 𝟓𝟗,  

𝟔𝟎 , 𝟓𝟔

 

 

 

 

 
 

 
 

 

𝟏𝟔𝟏𝟕𝟏𝟓𝟏𝟕
𝟏𝟐𝟏𝟔𝟏𝟔𝟏𝟓
𝟏𝟒𝟏𝟖𝟏𝟖𝟏𝟖
𝟒𝟎𝟏𝟔𝟒𝟖𝟏
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𝒏

±
𝟏

√𝒏

𝟑𝟐𝟒𝟕 𝟒𝟏%

≈ ±
𝟏

√𝒏

≈ ±
𝟏

√𝟑𝟐𝟒𝟕
≈ 𝟎. 𝟎𝟏𝟕𝟓 

𝟏. 𝟕𝟓%

𝟏. 𝟕𝟓% + 𝟒𝟏% = 𝟒𝟐. 𝟕𝟓%

𝟏. 𝟕𝟓% − 𝟒𝟏% = 𝟑𝟗. 𝟐𝟓%

𝟒𝟐. 𝟕𝟓% , 𝟑𝟗. 𝟐𝟓%

 

 

 

 

 

 

 

55 



 

 

 

 

 

 

 

 

 

 

 

 

 

(𝟓)

𝟏𝟕𝟓 𝒄𝒎 , 𝟏𝟕𝟎 𝒄𝒎 , 𝟏𝟔𝟖 𝒄𝒎 , 𝟏𝟔𝟕 𝒄𝒎 , 𝟏𝟕𝟎 𝒄𝒎 

𝒏 = 𝟓  , �̅� = 𝟏𝟕𝟎

𝒔 = √
∑ (𝒙𝒌 − �̅�)𝟐𝒏

𝒌=𝟏

𝒏 − 𝟏
 

= √
(𝟏𝟕𝟓 − 𝟏𝟕𝟎)𝟐 + (𝟏𝟕𝟎 − 𝟏𝟕𝟎)𝟐 + (𝟏𝟔𝟖 − 𝟏𝟕𝟎)𝟐 + (𝟏𝟔𝟕 − 𝟏𝟕𝟎)𝟐 + (𝟏𝟕𝟎 − 𝟏𝟕𝟎)𝟐

𝟓 − 𝟏
 

≈ 𝟑. 𝟎𝟖 

    

𝒔 = √
∑ (𝒙𝒌 − �̅�)𝟐𝒏

𝒌=𝟏

𝒏 − 𝟏

𝒏

�̅�

 𝒙𝒌

𝝈 = √
∑ (𝒙𝒌 − 𝝁)𝟐𝒏

𝒌=𝟏

𝒏

𝒏

𝝁

 𝒙𝒌
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1 𝟖𝟑𝟑, 𝟕𝟗𝟔, 𝟕𝟖𝟏, 𝟕𝟕𝟔, 𝟕𝟓𝟖

A B C D 

2 

AB

𝟏𝟎 

CD

3 𝟏𝟎

𝟐𝟓

A𝟏. 𝟕𝟔B𝟏. 𝟎𝟓C𝟏. 𝟗𝟑D𝟐. 𝟒𝟓 

1 

2 

𝟓𝟖𝟐𝟒𝟐𝟗%

•  

• 
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𝑩𝑨

𝑨 , 𝑩𝑩

𝑨

𝑷(𝑩|𝑨) =
𝑷(𝑨 ∩ 𝑩)

𝑷(𝑨)
  , 𝑷(𝑨) ≠ 𝟎         

𝟑 

𝑷(𝑨) =
𝟑

𝟔
=

𝟏

𝟐

𝑷(𝑨 ∩ 𝑩) =
𝟏

𝟔

𝑷(𝑩|𝑨) =
𝑷(𝑨 ∩  𝑩)

𝑷(𝑨)
=

𝟏

𝟔
÷

𝟏

𝟐
=

𝟏

𝟑

(𝑾)(𝑵𝑾)

(𝑺)𝟏𝟔𝟎𝟎𝟏𝟐𝟎𝟎

(𝑯)𝟖𝟎𝟎𝟒𝟎𝟎

𝑷(𝑯|𝑾𝑵) =
𝑷(𝑯 ∩  𝑾𝑵)

𝑷(𝑾𝑵)
 

=
𝟒𝟎𝟎

𝟏𝟔𝟎𝟎
=

𝟏

𝟒
 

 

 

𝑨 𝑩 

𝟑

 

  

 

𝑨 ∩ 𝑩 
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1 𝟖𝟔𝟏𝟎𝟔𝟓

A 𝟔

𝟑𝟓

B 𝟏𝟏

𝟐𝟗

C 𝟏

𝟕

D 𝟏

𝟓
2 

A𝟒𝟖. 𝟔%B𝟕𝟕. 𝟔%C𝟖𝟔. 𝟐%D𝟗𝟏. 𝟔%

1 

2 𝟏𝟖

𝟖

• 

• 

•  
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𝟑

𝟏𝟏𝟒𝟒

 

 

 

 

 

 

 

 

 

  

  

  

𝒔𝒇

𝑷(𝑺)

𝑷(𝑭)

𝑷(𝑺) =
𝒔

𝒔 + 𝒇
       ,      𝑷(𝑭) =

𝒇

𝒔 + 𝒇
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𝒔 = 𝟑𝑪𝟐  . 𝟏𝟏𝑪𝟐

𝒔 + 𝒇 = 𝟏𝟒𝑪𝟒 

𝟐𝟐𝑷

=
𝒔

𝒔 + 𝒇
=

𝟑𝑪𝟐  . 𝟏𝟏𝑪𝟐

𝟏𝟒𝑪𝟒
≈ 𝟏𝟔. 𝟓%

 

 



 

𝟒𝟎𝟎𝒎

 

 

 

𝐗𝟏𝟎𝟎 ≤ 𝑷(𝐗) ≤ 𝟏

∑𝑷(𝐗) = 𝟏
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𝟏
 ر

𝟐
 ر

𝒔 = 𝟑𝑷𝟑 = 𝟑! = 𝟔

𝒔 + 𝒇 = 𝟖𝑷𝟑 = 𝟑𝟑𝟔 

𝑷( 𝐒 )  

=
𝒔

𝒔 + 𝒇
=

𝟔

𝟑𝟑𝟔
≈

𝟏

𝟓𝟔
≈ 𝟏. 𝟕𝟗%

 

 



 

 

 

 

𝐗𝑷(𝐗)

𝟏𝟔

𝑬(𝐗) = 𝟏(
𝟏

𝟔
) + 𝟐(

𝟏

𝟔
) + 𝟑 (

𝟏

𝟔
) + 𝟒 (

𝟏

𝟔
) + 𝟓(

𝟏

𝟔
) + 𝟔(

𝟏

𝟔
)

=
𝟏

𝟔
+

𝟐

𝟔
+

𝟑

𝟔
+

𝟒

𝟔
+

𝟓

𝟔
+

𝟔

𝟔

=
𝟐𝟏

𝟔
= 𝟑. 𝟓

  

 

  

 

𝟏.(

𝑷

 = 𝑷(  ) + 𝑷(  )𝑷

=
𝟏

𝟔
+

𝟏

𝟔
=

𝟏

𝟑

 

𝑬(𝐗) 
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1 𝟏𝟎𝟔

A 𝟏

𝟐

B 𝟏

𝟑

C 𝟑

𝟓

D 𝟏

𝟒
2 

A𝟔𝟎%B𝟒𝟎%C𝟑𝟎%D𝟐𝟎%

3 

𝟒
𝑷(𝟎) =. . . . . .. 

A𝟏

𝟓

B𝟏

𝟑

C𝟏

𝟐

D𝟏

𝟒
4 

 

A 𝟎. 𝟏 B 𝟎. 𝟏𝟔 C 𝟎. 𝟓𝟔 D 𝟐 

1 𝟖𝑨,𝑩, 𝑪,𝑫, 𝑬, 𝑭, 𝑮,𝑯

𝟒𝑨, 𝑪, 𝑬, 𝑮

• 

• 𝑩
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- 

𝒙

𝟏

𝟑𝟖𝟔
𝟑𝟗𝟖 
𝟒𝟎𝟗 
𝟒𝟏𝟕 
𝟒𝟐𝟒 
𝟒𝟑𝟐 
𝟒𝟒𝟑 
𝟒𝟓𝟏 

  

 

  

 

 

0

2

4

6

8

10

38 39 40 41 42 43 44 45

التكرار
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𝝁 𝝈

  

𝟔𝟖%

(𝝁 − 𝝈 , 𝝁 + 𝝈)

𝟗𝟓%

(𝝁 − 𝟐𝝈 , 𝝁 + 𝟐𝝈)

𝟗𝟗%

(𝝁 − 𝟑𝝈 , 𝝁 + 𝟑𝝈)

𝟑𝟒𝟓

𝐗𝟒𝟗

𝑷(𝐗 < 𝟒𝟗)

𝑷(𝐗 < 𝟒𝟗) = (𝟐 + 𝟏𝟑. 𝟓 + 𝟑𝟒 + 𝟑𝟒 + 𝟏𝟑. 𝟓 + 𝟐 + 𝟎. 𝟓)% = 𝟗𝟗. 𝟓%

 

𝟏𝟗 𝟐𝟒 𝟐𝟗 𝟑𝟒 𝟑𝟗 𝟒𝟒 𝟒𝟗 

+𝟓 +𝟓 +𝟓 −𝟓 −𝟓 −𝟓 

𝟏
 ر

𝟐 

𝟒 

𝟑 
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1 

𝟒𝟎

A B C D 

2 𝝁 = 𝟕𝟒, 𝝈 = 𝟔𝑷(𝐗 > 𝟖𝟔) ≈  . . . . ..

A𝟏. 𝟓%B𝟐. 𝟓%C𝟑. 𝟓%D𝟒. 𝟓%

3 𝟏𝟎𝟎

𝟐𝟑

𝟐𝟐, 𝟐𝟒

A𝟖𝟖B𝟖𝟎C𝟔𝟖D𝟔𝟎

1 𝟏𝟒, 𝟏𝟓, 𝟏𝟏, 𝟏𝟑, 𝟏𝟑, 𝟏𝟒, 𝟏𝟓, 𝟏𝟒, 𝟏𝟐, 𝟏𝟑, 𝟏𝟒, 𝟏𝟓

2  𝝁 = 𝟏𝟑, 𝝈 = 𝟎. 𝟒 𝑷(𝐗 < 𝟏𝟐. 𝟔) ≈. . …… ..

𝟓𝟎

𝟐𝟏𝟐

• 𝟏𝟗 , 𝟐𝟑  

• 𝟏𝟕𝟐𝟓
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𝒏 , 𝒑 , 𝒒

𝟐𝟎

𝐗

𝒏 = 𝟐𝟎 , 𝒑 =
𝟏

𝟒
  , 𝒒 =  

𝟑

𝟒
  , 𝐗 = 𝟎 , 𝟏 , 𝟐 , …  , 𝟐𝟎

𝑷(𝑭)𝒒𝟏 − 𝒑

𝐗𝒏 

 

 

 

 

𝑺

𝑭

 

(𝒏)

 

 
 

𝑷(𝑺) 

𝒑

 
 

𝟏
 ر

𝟑
ئ

𝟐
 ر
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𝐗𝒏

𝑷(𝐗) = 𝒏𝑪𝐗 𝒑
𝐗 𝒒𝒏−𝐗 =

𝒏!

(𝒏 − 𝐗)! 𝐗!
𝒑𝐗𝒒𝒏−𝐗

𝒑 𝒒

𝟕 

                                               𝝁 = 𝒏𝒑 

𝝈𝟐 = 𝒏𝒑𝒒 

𝝈 = √𝝈𝟐 = √𝒏𝒑𝒒

𝟖𝟗%

𝟓

𝒏 = 𝟓 , 𝒑 = 𝟎. 𝟖𝟗 , 𝒒 = 𝟎. 𝟏𝟏

    

𝑷(𝟕) = 𝟏𝟎𝑪𝟕 𝒑
𝟕 𝒒𝟏𝟎−𝟕

𝑷(𝟕) = 𝟏𝟎𝑪𝟕 (
𝟏

𝟒
)
𝟕

 (
𝟑

𝟒
)
𝟑

𝑷(𝟕) = 𝟎. 𝟎𝟎𝟑 

 

𝒏 = 𝟏𝟎 , 𝒑 =
𝟏

𝟒
 , 𝒒 =

𝟑

𝟒
 , 𝐗 = 𝟕

𝑷(𝐗) = 𝒏𝑪𝐗 𝒑
𝐗 𝒒𝒏−𝐗

 

 

 

𝝁 = 𝒏𝒑

𝝁 = (𝟓)(𝟎. 𝟖𝟗)

𝝁 ≈ 𝟒. 𝟒𝟓 

𝝈𝟐 = 𝒏𝒑𝒒

𝝈𝟐 = (𝟓)(𝟎. 𝟖𝟗)(𝟎. 𝟏𝟏)

𝝈𝟐 ≈ 𝟎. 𝟒𝟗 

𝝈 = √𝝈𝟐

𝝈 = √𝟎. 𝟒𝟗

𝝈 ≈ 𝟎. 𝟕 
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𝒏𝒑

𝒒𝒏𝒑 ≥ 𝟓 , 𝒏𝒒 ≥ 𝟓

𝝁 = 𝒏𝒑𝝈 = √𝒏𝒑𝒒

𝟑𝟐%

𝟐𝟓𝟎 

𝟔𝟓

𝒏 = 𝟐𝟓𝟎 , 𝒑 = 𝟎. 𝟑𝟐 , 𝒒 = 𝟏 − 𝟎. 𝟑𝟐 = 𝟎. 𝟔𝟖 

𝒏𝒑 = 𝟐𝟓𝟎(𝟎. 𝟑𝟐) = 𝟖𝟎 > 𝟓 

𝒏𝒒 = 𝟐𝟓𝟎(𝟎. 𝟔𝟖) = 𝟏𝟕𝟎 > 𝟓 

𝝁 = 𝒏𝒑 = 𝟖𝟎 

𝝈 = √𝒏𝒑𝒒 = √𝟓𝟒. 𝟒 ≈ 𝟕. 𝟒 

𝟔𝟓 < 𝟖𝟎 

𝟔𝟓

 𝟐% + 𝟎. 𝟓% = 𝟐. 𝟓%

  

 

 

𝟖𝟎 𝟓𝟕. 𝟖 𝟔𝟓. 𝟐 𝟕𝟐. 𝟔  
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1 𝟐𝟔%𝟏𝟎

 𝝁 =

A 𝟑. 𝟓𝟐B 𝟐. 𝟔𝟎 C 𝟏. 𝟗𝟐D 𝟏. 𝟑𝟗

2 𝟐𝟔%𝟏𝟎

 𝝈 =

A𝟑. 𝟓𝟐B𝟐. 𝟔𝟎C𝟏. 𝟗𝟐D𝟏. 𝟑𝟗

1 𝟏𝟔𝟏𝟎𝐗

𝟓

2 𝟐𝟎𝐗

 𝐪 =

3 𝟔𝟓%

𝟖

 𝝈𝟐 ≈

𝟕𝟖%

𝟒

𝐗

• 

• 𝟑 
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1 

ABC D 

2 𝟐𝟎𝟎

ABC D 

3 𝟏𝟎

ABC D 

4𝟏𝟎𝟎𝟗𝟓%

A±𝟎. 𝟎𝟎𝟏B±𝟎. 𝟎𝟏C ±𝟎.𝟏D ±𝟏𝟎

5𝟔𝟐𝟓𝟒𝟕%

 

A   𝟓𝟏و  %𝟒𝟑 بين% B   𝟓𝟎و  %𝟒𝟒 بين%C    𝟓𝟎و  %𝟒𝟎 بين%D    𝟒𝟗و  %𝟒𝟓 بين%

6

ABC D 

7 𝟏𝟓 , 𝟒𝟔 , 𝟓𝟐 , 𝟒𝟕 , 𝟕𝟓 , 𝟒𝟐 , 𝟓𝟑 , 𝟒𝟓

ABC D 

8

A𝟑

𝟓

B𝟐

𝟓

C 𝟏

𝟑

D 𝟏

𝟓
9

A𝟐𝟎%B𝟐𝟓%C 𝟑𝟎%D 𝟒𝟎%

 الصف الثالث  الصف الثاني  

 𝟒𝟎 𝟑𝟎 مشارك

 𝟖𝟎 𝟓𝟎 غير مشارك 

 

 إضاءة عادية   إضاءة جديدة  

 𝟏𝟖 𝟐𝟒 عاشت

 𝟏𝟐 𝟔 ماتت
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10 𝟒𝟎𝟎 𝐦

A𝟐𝟓%B𝟓𝟎%C 𝟕𝟓%D 𝟏𝟎𝟎%

11 

A𝟏

𝟒

B𝟏

𝟐

C 𝟑

𝟒

D 𝟏

12 𝟐𝟏 

𝒙𝟑 

A𝟖𝟒%B𝟗𝟕%C 𝟏𝟔 %D 𝟐𝟓%

13𝟏𝟎𝟎𝟎𝟎𝟑𝟎𝟎𝟒𝟎

𝟑𝟒𝟎𝟐𝟔𝟎

A𝟔𝟖𝟎𝟎B𝟓𝟎𝟎𝟎C 𝟑𝟒𝟎𝟎D 𝟐𝟓𝟎𝟎

14 𝟑𝟒𝟓

𝟒𝟗

 

A𝟔𝟖%B𝟖𝟕%C 𝟗𝟗. 𝟓%D 𝟏𝟎𝟎%

15 

ABC D 

16 𝟓𝟎%𝟑

𝟓

A𝟓

𝟏𝟔

B𝟏

𝟐

C 𝟑

𝟓

D 𝟏

17𝟑𝟓%𝟒

A𝟏. 𝟑B𝟏. 𝟒C 𝟏. 𝟓D 𝟏. 𝟔

18𝟐𝟎𝟏𝟐 

A√𝟒. 𝟖B𝟏. 𝟐C √𝟏. 𝟐D 𝟒. 𝟖

19 𝟒𝟎%

A √𝟐. 𝟒 B 𝟐. 𝟒 C 𝟒 D 𝟔 

𝟏𝟗    𝟐𝟒    𝟐𝟗    𝟑𝟒    𝟑𝟗    𝟒𝟒  𝟒𝟗 
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 4-1 

  

 

 

 

 

4-2 

4-3 

4-4 

4-5 

  

  

  

  

 

 
 

 4-6 
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 𝐥𝐢𝐦
𝒙→𝟐

(−𝟑𝒙 + 𝟏)

𝒚 (−𝟑𝒙 + 𝟏) 𝒙 

𝟏−𝟑(𝟎) + 𝟏𝟎

−𝟐−𝟑(𝟏) + 𝟏 𝟏

 𝐥𝐢𝐦
𝒙→𝟐

(−𝟑𝒙 + 𝟏) = 𝒇(𝟐)

𝒙

𝟐𝒇(𝒙)−𝟓

 
𝐥𝐢𝐦
𝒙→𝟐+

(−𝟑𝒙 + 𝟏) = 𝐥𝐢𝐦
𝒙→𝟐−

(−𝟑𝒙 + 𝟏) = −𝟓

𝐥𝐢𝐦
𝒙→𝟐

(−𝟑𝒙 + 𝟏) = −𝟓

 𝐥𝐢𝐦
𝒙→𝟑

𝒙𝟐−𝟗

𝒙−𝟑
 

𝒚 𝒙𝟐 − 𝟗

𝒙 − 𝟑
 

𝒙

𝟑𝟎𝟐 − 𝟗

𝟎 − 𝟑
 

𝟎

𝟒𝟏𝟐 − 𝟗

𝟏 − 𝟑

𝟏

 

   𝐥𝐢𝐦
𝒙→𝟑

𝒙𝟐−𝟗

𝒙−𝟑
≠ 𝒇(𝟑)

𝒙

𝟑𝒇(𝒙)𝟔

𝐥𝐢𝐦
𝒙→𝟑+

𝒙𝟐 − 𝟗

𝒙 − 𝟑
= 𝐥𝐢𝐦

𝒙→𝟑−

𝒙𝟐 − 𝟗

𝒙 − 𝟑
= 𝟔

𝐥𝐢𝐦
𝒙→𝟑

𝒙𝟐 − 𝟗

𝒙 − 𝟑
= 𝟔

𝐥𝐢𝐦
𝒙→𝒄

𝒇(𝒙) = 𝑳 

𝒇(𝒄)  

𝐥𝐢𝐦
𝒙→𝒄

𝒈(𝒙) = 𝑳 

𝒈(𝒄) = 𝒏 

𝐥𝐢𝐦
𝒙→𝒄

𝒉(𝒙) = 𝑳 

𝒉(𝒄) = 𝑳 

𝒇(𝒙)𝒙𝒄𝒄 
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𝒈(𝒙) = {
𝟒 , 𝒙 ≠ −𝟑

−𝟐 , 𝒙 = −𝟑 
 

𝐥𝐢𝐦
𝒙→−𝟑−

𝒈(𝒙) = 𝟒 

𝐥𝐢𝐦
𝒙→−𝟑+

𝒈(𝒙) = 𝟒 

𝐥𝐢𝐦
𝒙→−𝟑−

𝒈(𝒙) = 𝐥𝐢𝐦
𝒙→−𝟑+

𝒈(𝒙) = 𝟒 

𝟒

 

 

 

 

 

 

 

 

 

 

𝒇(𝒙)𝑳𝟏

𝒙𝒄

𝐥𝐢𝐦
𝒙→𝒄+

𝒇(𝒙) = 𝑳𝟏

𝒇(𝒙)𝑳𝟐

𝒙𝒄

𝐥𝐢𝐦
𝒙→𝒄−

𝒇(𝒙) = 𝑳𝟐

 

 

𝒇(𝒙)

𝒙𝒄

𝐥𝐢𝐦
𝒙→𝒄−

𝒇(𝒙) = 𝐥𝐢𝐦
𝒙→𝒄+

𝒇(𝒙) = 𝑳

𝐥𝐢𝐦
𝒙→𝒄

𝒇(𝒙) = 𝑳

 

 

 

𝐥𝐢𝐦
𝒙→𝟎−

𝒇(𝒙) = −∞  , 𝐥𝐢𝐦
𝒙→𝟎+

𝒇(𝒙) = ∞

𝐥𝐢𝐦
𝒙→𝟎

𝒇(𝒙)

−∞ ,∞
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𝒇(𝒙) 

𝒙

𝒄

𝒇(𝒙) 

𝒙

𝒄

𝒙

𝒄

𝒇(𝒙) 

𝒙

𝒄

 
 

 

𝐥𝐢𝐦
𝒙→𝟎

𝟏

𝒙

𝐥𝐢𝐦
𝒙→𝟎+

𝟏

𝒙
= ∞ 

𝐥𝐢𝐦
𝒙→𝟎−

𝟏

𝒙
= −∞

𝐥𝐢𝐦
𝒙→𝟎+

𝟏

𝒙
≠ 𝐥𝐢𝐦

𝒙→𝟎−

𝟏

𝒙

𝐥𝐢𝐦
𝒙→𝟎

𝟏

𝒙
  

 

𝐥𝐢𝐦
𝒙→𝟎

 𝐜𝐨𝐬 
𝟏

𝒙

𝟏 − 𝟏  

 𝒙

𝐥𝐢𝐦
𝒙→𝟎

 𝐜𝐨𝐬 
𝟏

𝒙

  

𝐥𝐢𝐦
𝒙→𝟎

|𝟐𝒙|

𝒙
 

 

 

 
 

𝐥𝐢𝐦
𝒙→𝟎−

|𝟐𝒙|

𝒙
= −𝟐 

𝐥𝐢𝐦
𝒙→𝟎+

|𝟐𝒙|

𝒙
= 𝟐 

𝐥𝐢𝐦
𝒙→𝟎−

|𝟐𝒙|

𝒙
≠ 𝐥𝐢𝐦

𝒙→𝟎+

|𝟐𝒙|

𝒙
 

𝐥𝐢𝐦
𝒙→𝟎

|𝟐𝒙|

𝒙
 

  

ا   لماذ 
𝐥𝐢𝐦
𝒙→𝒄

𝒇(𝒙)
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𝒇(𝒙)𝑳𝟏𝒙

𝐥𝐢𝐦
𝒙→∞

𝒇(𝒙) = 𝑳𝟏

𝒇(𝒙)𝑳𝟐𝒙

𝐥𝐢𝐦
𝒙→−∞

𝒇(𝒙) = 𝑳𝟐 

 

 

 

 

 

 

 

 

 

 

𝐥𝐢𝐦
𝒙→∞

𝟏

𝒙
 

𝒙𝒇(𝒙)

𝟎

𝒚 = 𝟎

𝐥𝐢𝐦
𝒙→∞

𝟏

𝒙
= 0 

 

 

 

 

 

𝒙 = 𝒄

𝒇

𝐥𝐢𝐦
𝒙→𝒄+

𝒇(𝒙) = ±∞    

𝐥𝐢𝐦
𝒙→𝒄−

𝒇(𝒙) = ±∞  

 

𝒚 = 𝒄

𝒇

𝐥𝐢𝐦
𝒙→∞

𝒇(𝒙) = 𝒄   

𝐥𝐢𝐦
𝒙→−∞

𝒇(𝒙) = 𝒄      
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∞−∞𝒙

𝒙 ∞−∞
 



1 

  𝐥𝐢𝐦 
𝒙→−𝟒

𝒇(𝒙) =

A −𝟔B 𝟐 C 𝟑D 𝟒

2 

  𝐥𝐢𝐦 
𝒙→𝟒

𝒈(𝒙) =

 

 

A ∞ B 𝟖 C 𝟎D −∞

1 
𝐥𝐢𝐦
𝒙→𝟎+

𝐬𝐢𝐧 𝒙 − 𝒙

𝒙
=. . . . . . . . ..

2 
𝐥𝐢𝐦

𝒙→−∞

𝟑𝒙 + 𝟑−𝒙

𝟑𝒙 − 𝟑−𝒙
= ⋯… .. 

𝒘

• 𝐥𝐢𝐦
𝒘→𝟏

𝒇(𝒘)𝐥𝐢𝐦
𝒘→𝟑

𝒇(𝒘)

• 𝐥𝐢𝐦
𝒘→∞

𝒇(𝒘)
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𝒘

• 𝐥𝐢𝐦
𝒘→𝟑

𝒇(𝒘), 𝐥𝐢𝐦
𝒘→𝟏

𝒇(𝒘) 

• 𝐥𝐢𝐦
𝒘→∞

𝒇(𝒘)

  



         

 

 

 

𝐥𝐢𝐦
𝒙→𝒄

𝒙 = 𝒄

𝐥𝐢𝐦
𝒙→𝟑

𝒙 = 𝟑 

𝒌 , 𝒄𝒏 

𝐥𝐢𝐦
𝒙→𝒄

𝒈(𝒙) , 𝐥𝐢𝐦
𝒙→𝒄

𝒇(𝒙)

 

𝐥𝐢𝐦
𝒙→𝒄

 [ 𝒇(𝒙) + 𝒈(𝒙)] =  𝐥𝐢𝐦
𝒙→𝒄

𝒇(𝒙) + 𝐥𝐢𝐦
𝒙→𝒄

𝒈(𝒙) 

 

𝐥𝐢𝐦
𝒙→𝒄

 [ 𝒇(𝒙) − 𝒈(𝒙)] =  𝐥𝐢𝐦
𝒙→𝒄

𝒇(𝒙) − 𝐥𝐢𝐦
𝒙→𝒄

𝒈(𝒙) 

 

𝐥𝐢𝐦
𝒙→𝒄

 [ 𝒌𝒇(𝒙)] = 𝒌 𝐥𝐢𝐦
𝒙→𝒄

𝒇(𝒙)

 

𝐥𝐢𝐦
𝒙→𝒄

 [ 𝒇(𝒙)   ∙  𝒈(𝒙)] =  𝐥𝐢𝐦
𝒙→𝒄

𝒇(𝒙) ∙ 𝐥𝐢𝐦
𝒙→𝒄

𝒈(𝒙) 

 

𝐥𝐢𝐦
𝒙→𝒄

 𝒇(𝒙)

𝒈(𝒙)
 =

 𝐥𝐢𝐦
𝒙→𝒄

𝒇(𝒙)

𝐥𝐢𝐦
𝒙→𝒄

𝒈(𝒙) 
𝐥𝐢𝐦
𝒙→𝒄

𝒈(𝒙) ≠ 𝟎

 

𝐥𝐢𝐦
𝒙→𝒄

 [ 𝒇(𝒙)]𝒏 = [ 𝐥𝐢𝐦
𝒙→𝒄

𝒇(𝒙)]
𝒏

 

𝐥𝐢𝐦
𝒙→𝒄

 √ 𝒇(𝒙)𝒏
= √ 𝐥𝐢𝐦

𝒙→𝒄
𝒇(𝒙)𝒏 𝐥𝐢𝐦

𝒙→𝒄
𝒇(𝒙) > 𝟎 

𝒏

 

𝒏𝐥𝐢𝐦
𝒙→𝒄

 √ 𝒇(𝒙)𝒏
= √ 𝐥𝐢𝐦

𝒙→𝒄
𝒇(𝒙)𝒏

 

𝟏
 ر

𝟐
 ر

𝟑
 ر

𝟒
 ر

𝟓
 ر

𝟔
 ر

𝟕
 ر

𝟖
 ر

𝐥𝐢𝐦
𝒙→𝒄

𝒌 = 𝒌

𝐥𝐢𝐦
𝒙→𝟐

𝟓 = 𝟓 
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𝒙 → 𝒄

 

 

 

 

𝒑(𝒙)

𝒄

𝐥𝐢𝐦
𝒙→𝒄

 𝒑(𝒙) = 𝒑(𝒄)

 

𝒓(𝒙) =
𝒑(𝒙)

𝒒(𝒙)

𝒄

𝐥𝐢𝐦
𝒙→𝒄

 𝒓(𝒙) = 𝒓(𝒄) =
𝒑(𝒄)

𝒒(𝒄)

 

 

 

𝐥𝐢𝐦
𝒙→𝟒

(𝒙𝟐 − 𝟓𝒙 + 𝟕)

= (𝟒)𝟐 − 𝟓(𝟒) + 𝟕

= 𝟏𝟔 − 𝟐𝟎 + 𝟕 

= 𝟑

0

0

𝐥𝐢𝐦
𝒙→𝟑

𝒙𝟐 − 𝟗

𝒙 − 𝟑

=
𝟎

𝟎

= 𝐥𝐢𝐦
𝒙→𝟑

(𝒙 − 𝟑) (𝒙 + 𝟑)

𝒙 − 𝟑

= 𝐥𝐢𝐦
𝒙→𝟑

(𝒙 + 𝟑)

= 𝟑 + 𝟑 = 𝟔

 

𝐥𝐢𝐦
𝒙→𝟐𝟓

𝒙 − 𝟐𝟓

√𝒙 − 𝟓
 

=
𝟎

𝟎

𝐥𝐢𝐦
𝒙→𝟐𝟓

𝒙 − 𝟐𝟓

√𝒙 − 𝟓
.
√𝒙 + 𝟓

√𝒙 + 𝟓
 

𝐥𝐢𝐦
𝒙→𝟐𝟓

(𝒙 − 𝟐𝟓)(√𝒙 + 𝟓)

𝒙 − 𝟐𝟓
 .
√𝒙 + 𝟓

 

 𝐥𝐢𝐦
𝒙→𝟐𝟓

√𝒙 + 𝟓 

= 𝟓 + 𝟓 = 𝟏𝟎 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝟎

𝟎
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𝐥𝐢𝐦
𝒙→∞

(𝒙𝟑 − 𝟒𝒙𝟐 + 𝟗)

= 𝐥𝐢𝐦
𝒙→∞

(𝒙𝟑) = ∞

𝐥𝐢𝐦
𝒙→−∞

(𝟒𝒙𝟔 + 𝟑𝒙𝟓 − 𝒙)

𝐥𝐢𝐦
𝒙→−∞

(𝟒𝒙𝟔) = ∞

𝒏

𝐥𝐢𝐦
𝒙→∞

 𝒙𝒏 = ∞

𝐥𝐢𝐦
𝒙→−∞

 𝒙𝒏 = ∞𝒏

𝐥𝐢𝐦
𝒙→−∞

 𝒙𝒏 = −∞𝒏

 

𝒑(𝒙) = 𝒂𝒏𝒙
𝒏 + ⋯+ 𝒂𝟏𝒙 + 𝒂𝟎

𝐥𝐢𝐦
𝒙→∞

 𝒑(𝒙) = 𝐥𝐢𝐦
𝒙→∞

 𝒂𝒏𝒙
𝒏

𝐥𝐢𝐦
𝒙→−∞

 𝒑(𝒙) = 𝐥𝐢𝐦
𝒙→−∞

 𝒂𝒏𝒙
𝒏 
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>

𝐥𝐢𝐦
𝒙→±∞

𝒇(𝒙) = 𝟎

<

𝐥𝐢𝐦
𝒙→±∞

𝒇(𝒙) = ±∞

=

𝐥𝐢𝐦
𝒙→±∞

𝒇(𝒙) =

   

  

𝑵

𝑹

𝒏 → ∞

 

 

 

 

 

𝐥𝐢𝐦
𝒙→∞

 
𝟏

𝒙
=𝟎 

𝐥𝐢𝐦
𝒙→−∞

 
𝟏

𝒙
=𝟎  

𝒏

𝐥𝐢𝐦
𝒙→±∞

  
𝟏

𝒙𝒏
=𝟎 

𝐥𝐢𝐦
𝒙→∞

−𝟑𝒙𝟐 + 𝟕

𝟓𝒙 + 𝟏

= −∞

 

𝐥𝐢𝐦
𝒙→∞

𝟕𝒙𝟑 − 𝟑𝒙𝟐 + 𝟏

𝟐𝒙𝟑 + 𝟒𝒙

=
𝟕

𝟐
= 𝟑. 𝟓

𝐥𝐢𝐦 
𝒙→∞

𝟓

𝒙 − 𝟏𝟎

= 𝟎
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1 
𝐥𝐢𝐦
𝒙→𝟎

𝟒𝒙

√𝒙 + 𝟏 − 𝟏
=. . . . . . . . . ..

A ∞B 𝟖 C 𝟐D 

2 
𝐥𝐢𝐦
𝒙→

𝝅
𝟐

𝐭𝐚𝐧𝟐𝒙

𝒙
=. . . . . . . .. 

A∞B𝟏C𝟎D

3 𝒂𝒏 =
−𝟒𝒏𝟐+𝟔𝒏−𝟏

𝒏𝟐+𝟑𝒏
 

A 𝟒B 𝟑 C −𝟑D −𝟒

1 𝐥𝐢𝐦
𝒙→𝟑

 √𝟐 − 𝒙 =. . . . . . . . ..

2 
𝐥𝐢𝐦
𝒙→∞

𝟑𝒙𝟑 − 𝟏𝟎𝒙 + 𝟐

𝟒𝒙𝟑 + 𝟐𝟎𝒙𝟐
=. . . . . . . . .. 

𝓵(𝒕)
𝟏𝟎𝟓𝒕𝟐

𝟏𝟎 𝒕𝟐
𝟐𝟓𝓵

𝒕

• 

• 𝒕

• 𝓵
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𝓵(𝒕) =
𝟏𝟎𝟓𝒕𝟐

𝟏𝟎+𝒕𝟐
+ 𝟐𝟓𝓵

𝒕

•  

• 𝒕 → ∞ 

• 𝓵

  



 

 

 

  

𝒚 = 𝒙𝟐

𝒎 = 𝐥𝐢𝐦
𝒉→𝟎

(𝒙 + 𝒉)𝟐 − 𝒙𝟐

𝒉

= 𝐥𝐢𝐦
𝒉→𝟎

𝒙𝟐 + 𝟐𝒉𝒙 + 𝒉𝟐 − 𝒙𝟐

𝒉

= 𝐥𝐢𝐦
𝒉→𝟎

𝟐𝒉𝒙 + 𝒉𝟐

𝒉

= 𝐥𝐢𝐦
𝒉→𝟎

𝒉(𝟐𝒙 + 𝒉)

𝒉
 

= 𝐥𝐢𝐦
𝒉→𝟎

(𝟐𝒙 + 𝒉) 

= 𝟐𝒙

𝒚 = 𝒙𝟐  , (𝟑 , 𝟗) 

𝒎 = 𝐥𝐢𝐦
𝒉→𝟎

𝒇(𝟑 + 𝒉) − 𝒇(𝟑)

𝒉
 

= 𝐥𝐢𝐦
𝒉→𝟎

(𝟑 + 𝒉)𝟐 − 𝟑𝟐

𝒉

= 𝐥𝐢𝐦
𝒉→𝟎

𝟗 + 𝟔𝒉 + 𝒉𝟐 − 𝟗

𝒉

= 𝐥𝐢𝐦
𝒉→𝟎

𝒉(𝟔 + 𝒉)

𝒉

= 𝐥𝐢𝐦
𝒉→𝟎

(𝟔 + 𝒉)

= 𝟔 + 𝟎 = 𝟔

 

(𝒙 + 𝒉 , 𝒇(𝒙 + 𝒉)  (𝒙, 𝒇(𝒙))

𝒎 =
𝒇(𝒙+𝒉)−𝒇(𝒙)

𝒉

 

𝒇(𝒙 , 𝒇(𝒙))𝒎

(𝒙 , 𝒇(𝒙))𝒎 = 𝐥𝐢𝐦
𝒉→𝟎

𝒇(𝒙+𝒉)−𝒇(𝒙)

𝒉
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𝒇(𝒕)

𝒗𝐚𝐯𝐠𝒂𝒃

𝒗𝐚𝐯𝐠 =
𝒇(𝒃) − 𝒇(𝒂)

𝒃 − 𝒂

 

𝒉(𝒕) = 𝟓 + 𝟔𝟓𝒕 − 𝟏𝟔𝒕𝟐𝒕

𝒕 = 𝟐 𝒔 , 𝒕 = 𝟏 𝒔

 

 

 

 

 

 

 

𝒔(𝒕) = 𝟓𝒕 + 𝟖

𝒗(𝒕)

 

 

 

 

  

 

 

 

 

𝒗𝐚𝐯𝐠 =
𝒇(𝒃) − 𝒇(𝒂)

𝒃 − 𝒂
 

=
𝒉(𝟐) − 𝒉(𝟏)

𝟐 − 𝟏
 

𝟕𝟏 − 𝟓𝟒

𝟐 − 𝟏
= 𝟏𝟕 𝐟𝐭/𝒔 

𝒂 = 𝟏 , 𝒃 = 𝟐 

𝒉(𝟐) =  𝟓 + 𝟔𝟓(𝟐) − 𝟏𝟔(𝟐)𝟐 

𝒉(𝟐) = 𝟕𝟏 

𝒉(𝟏) =  𝟓 + 𝟔𝟓(𝟏) − 𝟏𝟔(𝟏)𝟐 

𝒉(𝟏) = 𝟓𝟒 

𝒇(𝒕)

𝒗(𝒕)𝒕 

𝒗(𝒕) = 𝐥𝐢𝐦
𝒉→𝟎

𝒇(𝒕 + 𝒉) − 𝒇(𝒕)

𝒉

 

 

 

𝒗(𝒕) = 𝐥𝐢𝐦
𝒉→𝟎

𝒔(𝒕 + 𝒉) − 𝒔(𝒕)

𝒉
 

= 𝐥𝐢𝐦
𝒉→𝟎

𝟓(𝒕 + 𝒉) + 𝟖 − (𝟓𝒕 + 𝟖)

𝒉
 

= 𝐥𝐢𝐦
𝒉→𝟎

𝟓𝒕 + 𝟓𝒉 + 𝟖 − 𝟓𝒕 − 𝟖

𝒉
 

= 𝐥𝐢𝐦
𝒉→𝟎

𝟓𝒉

𝒉
 

  

= 𝐥𝐢𝐦
𝒉→𝟎

𝟓 

= 𝟓 

𝒕
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1 𝒚 = 𝒙𝟐 − 𝟓𝒙(𝟏,−𝟒)

A 𝟓B 𝟏 C −𝟑D −𝟒

2 

𝒔(𝒕) = 𝟎. 𝟒𝒕𝟐 −
𝟏

𝟐𝟎
𝒕𝟑𝟑 ≤ 𝒕 ≤ 𝟓

A𝟒𝟓 𝐦𝐢/𝐡B𝟔𝟓 𝐦𝐢/𝐡C𝟓𝟓 𝐦𝐢/𝐡D𝟔𝟎 𝐦𝐢/𝐡

3 𝒔(𝒕) = 𝒕 − 𝟑𝒕𝟐

 

A 𝒗(𝒕) = 𝟏 − 𝟗𝒕 B 𝒗(𝒕) = −𝟔𝒕C 𝒗(𝒕) = −𝟑𝒕D 𝒗(𝒕) = 𝟏 − 𝟔𝒕

1 𝒚 =
𝟏

𝒙𝟐

2 𝒇(𝒕) = 𝟑𝟖𝒕 − 𝟏𝟔𝒕𝟐𝒕 = 𝟎. 𝟖

 

𝒑 𝒕 𝟎 𝟎𝟔𝒕𝟑 𝟏 𝟎𝟖𝒕𝟐 𝟓𝟏 𝟖𝟒

𝒕

• 

• 𝒕 𝟐 𝐬 𝟓 𝐬 𝟕 𝐬
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𝒑(𝒕) = 𝟎. 𝟎𝟔𝒕𝟑 − 𝟏.𝟎𝟖𝒕𝟐 + 𝟓𝟏. 𝟖𝟒

𝒕

•  

• 𝒕 = 𝟐 𝒔, 𝟓 𝒔 , 𝟕 𝒔

  



 ر

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝒇(𝒙)𝒇′(𝒙)

𝒇′(𝒙) = 𝐥𝐢𝐦
𝒉→𝟎

𝒇(𝒙 + 𝒉) − 𝒇(𝒙)

𝒉

𝒅

𝒅𝒙
𝒅𝒇

𝒅𝒙
𝒇(𝒙)

 

 

 

 

 

 

  

 

= 

 

𝒅

𝒅𝒙
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𝒇(𝒙) = 𝒙𝒏

𝒇′(𝒙) = 𝒏 𝒙𝒏−𝟏 

𝒏

𝒇(𝒙) = 𝒙𝟒

𝒇′(𝒙) = 𝟒𝒙𝟒−𝟏

𝒇′(𝒙) = 𝟒𝒙𝟑

 

𝒇(𝒙) = 𝒄 

𝒇′(𝒙) = 𝟎 

𝒄

𝒇(𝒙) = 𝟓

𝒇′(𝒙) = 𝟎 

 

 

 𝒇(𝒙) = 𝒄 𝒙𝒏

𝒇′(𝒙) = 𝒄 𝒏 𝒙𝒏−𝟏 

𝒏𝒄

𝒇(𝒙) = 𝟐𝒙𝟓

𝒇′(𝒙) = (𝟐) 𝟓𝒙𝟓−𝟏 

𝒇′(𝒙) = 𝟏𝟎𝒙𝟒 

 

 

 

𝒇(𝒙) = 𝒈(𝒙) ± 𝒉(𝒙)

𝒇′(𝒙) = 𝒈′(𝒙) ± 𝒉′(𝒙) 

𝒇(𝒙) = 𝟑𝒙𝟐 − 𝟒𝒙 + 𝟔

𝒇′(𝒙) = (𝟐) 𝟑𝒙𝟐−𝟏 − 𝟒 + 𝟎 

𝒇′(𝒙) = 𝟔𝒙 − 𝟒 

 

 

 

 

𝒇𝒈𝒙

 

 

 

 

 

 

 

 

 

𝒇𝒈𝒙

𝒈(𝒙) ≠ 𝟎

𝒋(𝒙) =
𝟕𝒙 − 𝟏𝟎

𝟏𝟐𝒙 + 𝟓
 

𝒋 ′(𝒙) =
𝟕(𝟏𝟐𝒙 + 𝟓) − (𝟕𝒙 − 𝟏𝟎)(𝟏𝟐)

(𝟏𝟐𝒙 + 𝟓)𝟐
 

𝒋 ′(𝒙) =
𝟏𝟓𝟓

(𝟏𝟐𝒙 + 𝟓)𝟐
 

 

𝒅

𝒅𝒙
 [
𝒇(𝒙)

𝒈(𝒙)
] =

𝒇′(𝒙)𝒈(𝒙) − 𝒇(𝒙)𝒈′(𝒙)

[𝒈(𝒙)]𝟐
 

𝒅

𝒅𝒙
[𝒇(𝒙)  𝒈(𝒙)] = 𝒇′(𝒙) 𝒈 (𝒙) + 𝒇(𝒙) 𝒈′(𝒙) 

  

𝒒(𝒙) = (𝟒𝒙 + 𝟑)(𝒙𝟐 + 𝟗) 

𝒒′(𝒙) = 𝟒(𝒙𝟐 + 𝟗) + (𝟒𝒙 + 𝟑)(𝟐𝒙) 

𝒒′(𝒙) = 𝟒𝒙𝟐 + 𝟑𝟔 + 𝟖𝒙𝟐 + 𝟔𝒙 

𝒒′(𝒙) = 𝟏𝟐𝒙𝟐 + 𝟔𝒙 + 𝟑𝟔 
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𝒉(𝒕) = 𝟐𝟎𝒕𝟐 − 𝟏𝟔𝟎𝒕 + 𝟑𝟑𝟎

𝒕[𝟎 , 𝟔]

𝒉′(𝒕) = 𝟒𝟎𝒕 − 𝟏𝟔𝟎

𝟒𝟎𝒕 − 𝟏𝟔𝟎 = 𝟎

𝟒𝟎𝒕 = 𝟏𝟔𝟎

𝒕 = 𝟒 

 𝟒[𝟎 , 𝟔]

𝒕 = 𝟒 

𝒉(𝒕)  𝒕 = 𝟎 , 𝟒 , 𝟔

𝒉(𝟎) = 𝟐𝟎(𝟎)𝟐 − 𝟏𝟔𝟎(𝟎) + 𝟑𝟑𝟎 = 𝟑𝟑𝟎 

𝒉(𝟒) = 𝟐𝟎(𝟒)𝟐 − 𝟏𝟔𝟎(𝟒) + 𝟑𝟑𝟎 = 𝟏𝟎 

𝒉(𝟔) = 𝟐𝟎(𝟔)𝟐 − 𝟏𝟔𝟎(𝟔) + 𝟑𝟑𝟎 = 𝟗𝟎 

𝟑𝟑𝟎 𝐟𝐭 𝟎 𝐬𝟏𝟎 𝐟𝐭𝟒 𝐬

    

𝒇′(𝒙)𝒇(𝒙)𝒇′(𝒙)

𝒇′′(𝒙) 𝒇′′(𝒙) 

𝒇′′′(𝒙) 

  

𝒇(𝒙)[𝒂 , 𝒃]

[𝒂 , 𝒃]

 

 𝒇(𝒙) = 𝒇′(𝒙) = 𝒇′′(𝒙) = 

𝟏
 ر

𝟑
 ر

𝟓
 ر

𝟐
 ر

𝟒
 ر
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1 𝒈(𝒙) = −𝒙𝟐 + 𝟐𝒙 + 𝟏𝟏𝒙 = 𝟑

A 𝟓B 𝟏 C −𝟑D −𝟒

2 𝒛(𝒌) = 𝒌𝟑 − 𝟑𝒌𝟐 + 𝟑𝒌[𝟎 , 𝟑]

A(𝟏,−𝟏)B(−𝟏,−𝟏)C(𝟏, 𝟏)D(𝟎, 𝟏)

3 𝒇(𝒙) = (−𝟕𝒙 + 𝟒)(𝟐 − 𝒙) 

A −𝟏𝟖 B 𝟏𝟒𝒙 − 𝟏𝟎 C𝟏𝟒𝒙 − 𝟏𝟖D −𝟏𝟒𝒙 − 𝟏𝟖 

1 𝒏(𝒕) =
𝟏

𝒕
+

𝟑

𝒕𝟐
+

𝟐

𝒕𝟑
+ 𝟒

2 𝒇(𝒎) =
𝟑−𝟐𝒎

𝟑+𝟐𝒎

𝒇(𝒉) 𝟎 𝟎𝟎𝟑𝟔𝒉𝟑 𝟎 𝟎𝟏𝒉𝟐 𝟐 𝟎𝟒𝒉 𝟓𝟐

𝒉 

• 

• 𝒉 𝟐

• 𝟎 𝒉 𝟐𝟒 
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𝒇(𝒉) = −𝟎. 𝟎𝟎𝟑𝟔𝒉𝟑 − 𝟎. 𝟎𝟏𝒉𝟐 + 𝟐. 𝟎𝟒𝒉 + 𝟓𝟐

𝒉

•  

• 𝒉 = 𝟐 

• 𝟎 ≤ 𝒉 ≤ 𝟐𝟒

  



 ر

 ر

 

 

 

 

𝒙

 

 

𝒇(𝒙) = −𝒙𝟐 + 𝟏𝟐𝒙𝒙

[𝟎 , 𝟏𝟐]𝟒

𝟏𝟐 − 𝟎 = 𝟏𝟐

𝟏𝟐

𝟒
= 𝟑

𝒇(𝟑), 𝒇(𝟔), 𝒇(𝟗), 𝒇(𝟏𝟐)

𝒇(𝟑) = −(𝟑)𝟐 + 𝟏𝟐(𝟑) = 𝟐𝟕

𝒇(𝟔) = −(𝟔)𝟐 + 𝟏𝟐(𝟔) = 𝟑𝟔

𝒇(𝟗) = −(𝟗)𝟐 + 𝟏𝟐(𝟗) = 𝟐𝟕

𝒇(𝟏𝟐) = −(𝟏𝟐)𝟐 + 𝟏𝟐(𝟏𝟐) = 𝟎

  

 

𝟒

𝑹𝟏 = 𝟑 . 𝒇(𝟑) = 𝟖𝟏

𝑹𝟐 = 𝟑 . 𝒇(𝟔) = 𝟏𝟎𝟖

𝑹𝟑 = 𝟑 . 𝒇(𝟗) = 𝟖𝟏

𝑹𝟒 = 𝟑 . 𝒇(𝟏𝟐) = 𝟎

 

𝟐𝟕𝟎
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 ر

 ر

 ر

 

 

 

 

 

 

 

 

 

 

 
 

𝟑𝟎+𝟏𝟒

𝟐
= 𝟐𝟐

𝒂𝒃𝒏

∆𝒙 =
𝒃−𝒂

𝒏
 

𝒙

𝒙[𝒂 , 𝒃]

∫ 𝒇(𝒙)𝒅𝒙 =
𝒃

𝒂

𝐥𝐢𝐦
𝒏→∞

∑𝒇(𝒙𝒊)∆𝒙

𝒏

𝒊=𝟏

 

 

∆𝒙 =
𝒃 − 𝒂

𝒏
                     ,       𝒙𝒊 = 𝒂 + 𝒊∆𝒙

  

 

 

𝑹𝟏 = 𝟏 . 𝒇(𝟏) = 𝟖𝟏

𝑹𝟐 = 𝟏 . 𝒇(𝟐) = 𝟏𝟎𝟖

𝑹𝟑 = 𝟏 . 𝒇(𝟑) = 𝟖𝟏

𝑹𝟒 = 𝟏 . 𝒇(𝟒) = 𝟎

𝑹𝟏 = 𝟏 . 𝒇(𝟎) = 𝟎

𝑹𝟐 = 𝟏 . 𝒇(𝟏) = 𝟏

𝑹𝟑 = 𝟏 . 𝒇(𝟐) = 𝟒

𝑹𝟒 = 𝟏 . 𝒇(𝟑) = 𝟗

𝟏𝟒

 

 

𝟑𝟎
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𝒙

∫ 𝒙 𝒅𝒙
𝟑

𝟎

 

 

 

 

 

 

 

 

 

 

 

 

 

 

∑𝒄 = 𝒄 𝒏

𝒏

𝒊=𝟏

   ,   𝒄 ∑𝒊 = 
𝒏(𝒏 + 𝟏)

𝟐

𝒏

𝒊=𝟏

    

∑𝒊𝟐 = 
𝒏(𝒏 + 𝟏)(𝟐𝒏 + 𝟏)

𝟔

𝒏

𝒊=𝟏

    ∑𝒊𝟑 = 
𝒏𝟐(𝒏 + 𝟏)𝟐

𝟒

𝒏

𝒊=𝟏

    

∑𝒊𝟒 = 
𝟔𝒏𝟓 + 𝟏𝟓𝒏𝟒 + 𝟏𝟎𝒏𝟑 − 𝒏

𝟑𝟎

𝒏

𝒊=𝟏

    

∑𝒊𝟓 = 
𝟐𝒏𝟔 + 𝟔𝒏𝟓 + 𝟓𝒏𝟒 − 𝒏𝟐

𝟏𝟐

𝒏

𝒊=𝟏

    ∑ (𝒂𝒊 ± 𝒃𝒊) = ∑𝒂𝒊

𝒏

𝒊=𝟏

± ∑𝒃𝒊

𝒏

𝒊=𝟏

𝒏

𝒊=𝟏

    

∑𝒄𝒊

𝒏

𝒊=𝟏

= 𝒄∑𝒊

𝒏

𝒊=𝟏

   ,   𝒄 

  

 

∆𝒙 =
𝒃 − 𝒂

𝒏
   =

𝟑 − 𝟎

𝒏
=

𝟑

𝒏
 

   𝒙𝒊 = 𝒂 + 𝒊∆𝒙 = 𝟎 + 𝒊
𝟑

𝒏
=

𝟑𝒊

𝒏
 

∫ 𝒙𝒅𝒙 =
𝟑

𝟎

𝐥𝐢𝐦
𝒏→∞

∑𝒇(𝒙𝒊)∆𝒙

𝒏

𝒊=𝟏

 

= 𝐥𝐢𝐦
𝒏→∞

∑𝒙𝒊∆𝒙

𝒏

𝒊=𝟏

 

= 𝐥𝐢𝐦
𝒏→∞

∑
𝟑𝒊

𝒏
∙
𝟑

𝒏

𝒏

𝒊=𝟏

 

= 𝐥𝐢𝐦
𝒏→∞

∑
𝟗𝒊

𝒏𝟐

𝒏

𝒊=𝟏

 

= 𝐥𝐢𝐦
𝒏→∞

𝟗

𝒏𝟐
∑𝒊

𝒏

𝒊=𝟏

 

= 𝐥𝐢𝐦
𝒏→∞

𝟗

𝒏𝟐
[
𝒏(𝒏 + 𝟏)

𝟐
] 

= 𝐥𝐢𝐦
𝒏→∞

(
𝟗𝒏𝟐

𝟐𝒏𝟐
+

𝟗𝒏

𝟐𝒏𝟐
) 

= 𝐥𝐢𝐦
𝒏→∞

𝟗𝒏𝟐

𝟐𝒏𝟐
+ 𝐥𝐢𝐦

𝒏→∞

𝟗𝒏

𝟐𝒏𝟐
 

=
𝟗

𝟐
+ 𝟎 

=
𝟗

𝟐
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1  

𝟒

A 𝟕. 𝟐𝟓B   𝟖. 𝟐𝟓

 

C   𝟗. 𝟐𝟓D 𝟏𝟎. 𝟐𝟓

2 

  𝟎. 𝟓 

A𝟖B𝟏𝟎C𝟏𝟐D𝟏𝟒

3𝒙

∫
𝟏

𝟑
(𝟐𝒙𝟐 + 𝟑)𝒅𝒙

 

A 𝟐𝟑. 𝟑𝟑B 𝟐𝟒. 𝟑𝟑 C 𝟐𝟔. 𝟔𝟕D 𝟐𝟕. 𝟑𝟑 

1 ∫
𝟏

𝟑
𝟏𝟐𝒙 𝒅𝒙 = ⋯ . . . . . . ..

2 ∫
−𝟐

−𝟏
(−

𝟏

𝟐
𝒙 + 𝟑)𝒅𝒙 =. . . . . . . .. 

𝟏𝟎𝟎𝟎𝟏𝟎𝟎𝟎𝟏𝟓𝟎𝟎

• 

∫ (𝟏𝟎 − 𝟎. 𝟎𝟎𝟐𝒙) 𝒅𝒙
𝟏𝟓𝟎𝟎

𝟏𝟎𝟎𝟎
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 ر

 

 

 

 

 

 

𝑭(𝒙)𝒇(𝒙)𝒇(𝒙)

𝑭′(𝒙) = 𝒇(𝒙)

𝒇(𝒙) = 𝟐𝒙

𝑭(𝒙) =
𝟐𝒙𝟏+𝟏

𝟐
+ 𝑪 = 𝒙𝟐 + 𝑪 

𝑭(𝒙)𝒇(𝒙)

   

 

 

 

 

 

 

 

 

 

 

 

    

𝒇(𝒙) = 𝒙𝒏

𝒏−𝟏

𝑭(𝒙) =
𝒙𝒏+𝟏

𝒏 + 𝟏
+ 𝑪

𝒇(𝒙) = 𝒙𝟐 

𝑭(𝒙) =
𝒙𝟐+𝟏

𝟐 + 𝟏
+ 𝑪

𝑭(𝒙) =
𝟏

𝟑
𝒙𝟑 + 𝑪

𝒇(𝒙) = 𝒌 𝒙𝒏𝒏

−𝟏𝒌 

𝑭(𝒙) =
𝒌 𝒙𝒏+𝟏

𝒏 + 𝟏
+ 𝑪

𝒇(𝒙) = 𝟔𝒙𝟒

𝑭(𝒙) =
𝟔 𝒙𝟒+𝟏

𝟒 + 𝟏
+ 𝑪

𝑭(𝒙) =
𝟔

𝟓
𝒙𝟓 + 𝑪

𝒇(𝒙)𝒈(𝒙)

𝑮(𝒙), 𝑭(𝒙)

𝑭(𝒙) ± 𝑮(𝒙)

𝒇(𝒙) ± 𝒈(𝒙) 

𝒋(𝒙) = 𝟖𝒙𝟕 + 𝟔𝒙 − 𝟐

∫  = 

𝑱(𝒙) =
𝟖𝒙𝟕+𝟏

𝟕 + 𝟏
+

𝟔𝒙𝟏+𝟏

𝟏 + 𝟏
−

𝟐𝒙𝟎+𝟏

𝟎 + 𝟏
+ 𝑪 

 
𝑱(𝒙) = 𝒙𝟖 + 𝟑𝒙𝟐 − 𝟐𝒙 + 𝑪

 

 

 

95 

𝒅𝒙 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

•  

•  
 

 

• 𝑪

𝑪 

• 𝒙

  

∫𝒇(𝒙) 𝒅𝒙 = 𝑭(𝒙) + 𝑪

𝑭(𝒙)𝒇(𝒙)

𝑪

𝑭(𝒙)

𝒇(𝒙)

∫ 𝒇(𝒙)𝒅𝒙 =
𝒃

𝒂

𝑭(𝒃) − 𝑭(𝒂) 

𝑭(𝒙)| 𝒃
𝒂

 

 

 

∫(𝟔𝒙𝟐 + 𝟖𝒙 − 𝟑) 𝒅𝒙

=
𝟔𝒙𝟐+𝟏

𝟐 + 𝟏
+

𝟖𝒙𝟏+𝟏

𝟏 + 𝟏
−

𝟑𝒙𝟎+𝟏

𝟎 + 𝟏
+ 𝑪

= 𝟑𝒙𝟑 + 𝟒𝒙𝟐 − 𝟑𝒙 + 𝑪

 

 

∫ (𝟔𝒙𝟐 + 𝟖𝒙 − 𝟑) 𝒅𝒙
𝟑

𝟐

= (𝟑𝒙𝟑 + 𝟒𝒙𝟐 − 𝟑𝒙 + 𝑪) |
𝟑
𝟐

= (𝟑(𝟑)𝟑 + 𝟒(𝟑)𝟐 − 𝟑(𝟑) + 𝑪) − 

(𝟑(𝟐)𝟑 + 𝟒(𝟐)𝟐 − 𝟑(𝟐) + 𝑪) 

= 𝟏𝟎𝟖 − 𝟑𝟒 = 𝟕𝟒
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1 𝒇(𝒛) = √𝒛
𝟑

A 𝟓

𝟑
𝒛
𝟑
𝟓 + 𝑪

B 𝟒

𝟑
𝒛
𝟒
𝟑 + 𝑪

C 𝟑

𝟒
𝒛
𝟒
𝟑 + 𝑪

D 𝟑

𝟓
𝒛
𝟓
𝟑 + 𝑪

2 ∫
−𝟏

𝟐
(−𝒙𝟐 + 𝟏𝟎)𝒅𝒙

A𝟐𝟎B𝟐𝟕C𝟑𝟎D𝟑𝟕

3 ∫
𝟏

𝟑
(
𝟏

𝟐
𝒉𝟐 +

𝟐

𝟑
𝒉𝟑 −

𝟏

𝟓
𝒉𝟒)𝒅𝒉

 

A 𝟔. 𝟗𝟗 B 𝟕. 𝟗𝟗 C 𝟖. 𝟗𝟗D 𝟗. 𝟗𝟗

1 ∫
𝟐

𝟓
(𝒂𝟐 − 𝒂 + 𝟔)𝒅𝒂 =

2 𝒎(𝒕) = 𝟏𝟔𝒕𝟑 − 𝟏𝟐𝒕𝟐 + 𝟐𝟎𝒕 − 𝟏𝟏

• 𝟓𝟎𝒙 
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1 𝐥𝐢𝐦
𝒙→−𝟐

𝒇(𝒙)

A−2B−𝟏C 𝟎D 

2 𝐥𝐢𝐦
𝒙→𝟎+

𝒇(𝒙)

A−∞B𝟎C + ∞D 

3 𝐥𝐢𝐦
𝒙→𝟎

𝒇(𝒙) 

A−∞B𝟎C + ∞D 

4𝐥𝐢𝐦
𝒙→𝟒

(𝟒𝒙 − 𝟏)

A𝟒B𝟖C 𝟏𝟐D 𝟏𝟓

5𝐥𝐢𝐦
𝒙→𝟎

(𝟒𝒙 − 𝐜𝐨𝐬𝒙 + 𝟐𝒙 − 𝟏) 

A−𝟐B−𝟏C 𝟏D 𝟐

6𝐥𝐢𝐦
𝒙→𝟐

𝒙𝟐−𝟕𝒙+𝟔

𝒙−𝟏

A𝟒B𝟎C −𝟐D −𝟒

7 
𝐥𝐢𝐦
𝒙→𝟒

√𝟐𝒙+𝟏−√𝟕

𝒙−𝟑

A𝟑 + √𝟕B𝟑 − √𝟕C √𝟕 − 𝟑D 𝟑

8𝐥𝐢𝐦
𝒙→𝟐

𝒙𝟐−𝟒

𝒙−𝟐

A𝟎B𝟔C 𝟒D 𝟖

9
𝐥𝐢𝐦
𝒙→−𝟏

𝟒−√𝒙𝟐+𝒙+𝟏𝟔

𝒙𝟑−𝟏

A𝟏

𝟖

B𝟏

𝟏𝟐

C ∞D 𝟎

10 𝐥𝐢𝐦
𝒙→∞

(𝒙𝟐 + 𝒙 + 𝟐)

A −∞ B 𝟎 C 𝟏 D ∞ 

11 𝐥𝐢𝐦
𝒙→∞

𝟏𝟎𝒙𝟑−𝟏𝟐𝒙

𝟓+𝟑𝒙𝟐−𝟐𝒙𝟑
 

A −𝟓 B −𝟐 C 𝟐 D 𝟓 

𝒙 

𝒇(𝒙) 

𝒐 

𝒙 

𝒇(𝒙) 

𝒐 

𝒙 
𝟏 

−𝟏 

 𝒇(𝒙) = 𝐬𝐢𝐧
𝟏

𝒙
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12 𝒌𝐥𝐢𝐦
𝒙→∞

𝟏𝟎𝒙𝟐+𝒌𝒙𝟑

𝟓−𝟐𝒙+𝟑𝒙𝟑
= 𝟏

A−𝟒B−𝟑C 𝟑D 𝟓

13𝐥𝐢𝐦
𝒙→∞

𝐀𝒙𝟐

𝟑+𝒙|𝒙|
= 𝟐A

A𝟔B𝟐C −𝟐D −𝟔

14 𝒇(𝒙) = √𝟕𝒇′(𝒙) 

A√𝟕B𝟏

𝟐
√𝟕

C 𝟎D 𝟏

𝟐√𝟕
15 𝒇(𝒙) = 𝟑𝒙𝟐 − 𝟓𝒙 + 𝟏𝟐𝒇(𝒙)

A𝟑𝒙 − 𝟓B𝟔𝒙𝟐 − 𝟓C 𝟔𝒙𝟐 − 𝟓𝒙D 𝟔𝒙 − 𝟓

16 𝒚 = 𝒙𝟓 + 𝟑𝒙 − 𝟐

A𝟓𝒙𝟒 + 𝟑B𝟒𝒙𝟒 + 𝟑𝒙C 𝒙𝟒 + 𝟏D 𝒙𝟒 + 𝟑

17𝒈(𝒙) = √𝒙𝟗𝟓
𝒈′(𝒙)

A𝟗√𝒙𝟖𝟓B𝟓√𝒙𝟗𝟒C 𝟓

𝟗
√𝒙𝟒𝟓D 𝟗

𝟓
√𝒙𝟒𝟓

18𝒇(𝒙) =
𝟐

𝟓
𝒙𝟓 −

𝟏

𝟒
𝒙𝟒 +

𝟐

𝟑
𝒙𝟑 −

𝟏

𝟐
𝒙𝟐 + 𝟕𝒙 − 𝟏𝟐    

A−𝟏B𝟎C 𝟏D 𝟑

19 𝒇𝟐(𝒙) = 𝐜𝐨𝐬𝒙   𝒇𝟏(𝒙) = 𝐬𝐢𝐧𝒙 𝐬𝐢𝐧𝒙𝐜𝐨𝐬𝒙

𝐜𝐨𝐬𝒙−𝐬𝐢𝐧𝒙𝒇𝟏(𝒙). 𝒇𝟐(𝒙)

A 𝐬𝐢𝐧𝟐𝒙 B 𝐬𝐢𝐧𝟐𝒙 + 𝐜𝐨𝐬𝟐𝒙 C −𝐜𝐨𝐬𝟐𝒙 D 𝐜𝐨𝐬𝟐𝒙 − 𝐬𝐢𝐧𝟐𝒙 

20 𝒇(𝒙)
𝒅𝒇(𝒂)

𝒅𝒙
= 𝟎

𝒅𝟐𝒇(𝒂)

𝒅𝒙𝟐
> 𝟎𝑓𝒂

𝒅𝒇(𝒃)

𝒅𝒙
= 𝟎

𝒅𝟐𝒇(𝒃)

𝒅𝒙𝟐 < 𝟎𝒇𝒃

𝒇(𝒙) = 𝟐 + 𝟑𝒙 − 𝒙𝟑 

A +𝟏 , −𝟏 B −𝟏 , +𝟏 C +𝟑 , −𝟑 D −𝟑 , +𝟑 

21 𝒇(𝒙) = 𝟔𝒙𝟐 − 𝒙𝟑  𝒇(𝒙)[𝟎 , 𝟑] 

A 𝟔𝟒 B 𝟑𝟐 C 𝟐𝟕 D 𝟐𝟏 

22 𝒕𝒇(𝒙) = 𝟏𝟖𝒕 − 𝟐𝒕𝟐 − 𝟏

A 𝟏𝟖𝒕 − 𝟒 B 𝟏𝟖 − 𝟒𝒕 C 𝟒𝒕 D 𝟐𝒕 − 𝟏 

23 𝑭(𝒙) = 𝟐𝒙𝟓 − 𝒙𝟑 − 𝟏𝟎𝟐𝒇′(𝟏) 

A −𝟏𝟎𝟐 B −𝟑𝟗 C −𝟕 D 𝟕 
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1 𝟐𝟎 𝐦𝟐

A B C D 

2 

A𝟏𝟒𝟓°B𝐒 𝟓𝟓°𝐄C𝐍 𝟓𝟓°𝐄D𝟎𝟓𝟓°

3 

ABCD

1 𝟏𝟖 𝐍𝟐𝟎 𝐍 𝟐 

2 

𝟏𝟗𝟎 𝐍𝟑𝟑°

• 

≈𝟏𝟓𝟗. 𝟑   𝐍

≈𝟏𝟎𝟑. 𝟓  𝐍 

  

 

𝐄 

𝑹 

𝐒 

𝐖 

𝟓𝟓° 

𝑶 

𝟏𝐜𝐦 = 𝟏𝟎𝐦 

𝐍 

106 

 



  
 

 

1 𝑨𝑩⃑⃑⃑⃑⃑⃑ 𝑨(𝟐,−𝟕)𝑩(−𝟔, 𝟗)

A 〈−𝟖,−𝟏𝟔〉B 〈−𝟖, 𝟏𝟔〉C 〈𝟖, 𝟏𝟔〉D 〈𝟏𝟔, 𝟖〉

2 𝒉 = 〈−𝟔 , 𝟐〉𝒈 = 〈−𝟑 , −𝟓〉,𝒇 = 〈𝟖 , 𝟎〉,𝟐𝒇 + 𝒈 − 𝟑𝒉

A〈−𝟑𝟏 , 𝟏𝟏〉B〈−𝟑𝟏 ,−𝟏𝟏〉C〈𝟑𝟏 , −𝟏𝟏〉D〈𝟑𝟎 , 𝟏𝟐〉

3 𝑫𝑬⃑⃑⃑⃑⃑⃑ 𝑫(𝟒,−𝟏)𝑬(𝟓,−𝟕)

𝐢 , 𝒋

A𝐢 − 𝟔𝐣B𝐢 − 𝟓𝐣C𝐢 − 𝐣D𝐢 + 𝟔𝐣

4 𝐯|𝐯| = 𝟏𝟔𝜽 = 𝟑𝟑𝟎°

𝒙

A ⟨𝟖√𝟑, 𝟔⟩B ⟨𝟖√𝟑, 𝟖⟩C ⟨√𝟑,−𝟖⟩D ⟨𝟖√𝟑,−𝟖⟩

1 𝑨𝑩⃑⃑⃑⃑⃑⃑ 𝑨(−𝟑, 𝟏)𝑩(𝟒, 𝟓)√𝟔𝟓 ≈ 𝟖. 𝟏

2 𝐮 𝐯 = ⟨𝟏, 𝟕⟩

3 −𝟒𝐢 − 𝟑𝐣𝒙𝟐𝟏𝟔. 𝟗°

𝟔𝟎𝟎 𝐦𝐢/𝐡𝟖𝟓 𝐦𝐢/𝐡

𝐒 𝟓𝟗° 𝐄

• 

• 

𝟔𝟕𝟒 𝐦𝐢/𝐡

𝐒 𝟖𝟔° 𝐄
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𝐮 = 〈
√𝟐

𝟏𝟎
,
𝟕√𝟐

𝟏𝟎
〉  

 



  

 

1 𝐮 = ⟨𝟒,−𝟒⟩, 𝐯 = ⟨𝟕, 𝟓⟩

A 𝟖B 𝟏𝟎C −𝟖D 𝟔

2 𝐫 = ⟨−𝟗,−𝟒⟩

A𝟗. 𝟖 B𝟖. 𝟗C𝟖. 𝟓D𝟓. 𝟖

3  𝐮 = 𝟏𝟏𝐢 + 𝟕𝐣 , 𝐯 = −𝟕𝐢 + 𝟏𝟏𝐣

ABCD

1 𝜽𝐮 = ⟨𝟕, 𝟏𝟎⟩ , 𝐯 = ⟨𝟒,−𝟒⟩𝟏𝟎𝟎°

2 ⟨𝟕, −𝟒⟩〈𝟖, 𝟏𝟒〉

𝟏. 𝟓𝐦𝟓𝟑𝟒 𝐍𝟐𝟓° 

•  

𝟕𝟐𝟔 𝐉 

 

108 

 



  
 

 

 

 

 

1 (−𝟒, 𝟏𝟎, 𝟒)(𝟏, 𝟎, 𝟗)

A 𝟏𝟎. 𝟕𝟓B 𝟏𝟐. 𝟐𝟓C 𝟏𝟑. 𝟐𝟓D 𝟏𝟎

2𝑴(𝟑, 𝟒, 𝟓),𝑵(
𝟕

𝟐
, 𝟏, 𝟐)𝑵𝑴𝑷𝑷

A (𝟑, 𝟒, 𝟓)B
(
𝟕

𝟐
, 𝟏, 𝟐) 

C(𝟒 , −𝟐 ,−𝟏 )D(𝟒 , 𝟏 , −𝟏 )

3𝑮

A (𝟎 , −𝟏 , 𝟓) B(−𝟑 ,−𝟑 , −𝟐) C (𝟎 , 𝟏 , 𝟎) D (𝟑 , 𝟐 , 𝟏  ) 

1 𝑨(𝟑, 𝟓, 𝟏)𝑩(𝟎, 𝟎, −𝟗)

𝑨𝑩⃑⃑⃑⃑⃑⃑ 𝐮 = 〈
−𝟑√𝟏𝟑𝟒

𝟏𝟑𝟒
 ,

−𝟓√𝟏𝟑𝟒

𝟏𝟑𝟒
 ,

−𝟓√𝟏𝟑𝟒

𝟔𝟕
〉

2 𝒂 = ⟨−𝟓,−𝟒, 𝟑⟩, 𝒃 = ⟨𝟔,−𝟐,−𝟕⟩, 𝒄 = ⟨−𝟐, 𝟐, 𝟒⟩ 𝟔𝒂 − 𝟕𝒃 + 𝟖𝒄

〈 𝟖𝟖 , 𝟔 , 𝟗𝟗〉

𝟑𝟓 𝐟𝐭

𝟑 𝐟𝐭

•  

𝟑𝟒 𝐟𝐭

 

𝑮 

109 

 



    
 

 

 

 

 

1 𝐮 = ⟨𝟓, 𝟎, −𝟒⟩, 𝐯 = ⟨𝟔,−𝟏, 𝟒⟩

A −𝟏𝟒B −𝟏𝟐 C 𝟏𝟐D𝟏𝟒

2 𝐮 = ⟨−𝟗, 𝟏, 𝟐⟩, 𝐯 = ⟨𝟔,−𝟓, 𝟑⟩𝐮, 𝐯

A𝟏𝟑√𝟏𝟗B𝟏𝟑√𝟏𝟔C𝟏𝟑√𝟏𝟓D√𝟏𝟗
3 𝐮 = ⟨𝟑, 𝟐, −𝟐⟩, 𝐯 = ⟨−𝟒, 𝟒, 𝟓⟩𝐮. (𝐮 × 𝐯)

AB𝟐C𝟏D𝟎

1 𝐮 = ⟨−𝟏, 𝟑, 𝟓⟩, 𝐯 = ⟨−𝟐,−𝟔,−𝟑⟩〈𝟐𝟏 , 𝟕 , 𝟎〉

2 𝐭, 𝐮, 𝐯 𝐯 = ⟨−𝟗, 𝟓,−𝟒⟩

𝐭 = ⟨𝟐,−𝟑,−𝟏⟩, 𝐮 = 〈𝟒,−𝟔, 𝟑〉𝟖𝟓

𝐮 = ⟨𝟔,−𝟓, 𝟏⟩, 𝐯 = ⟨−𝟖,−𝟗, 𝟓⟩

•  𝐮 , 𝐯

 𝐮 , 𝐯𝟖𝟖. 𝟗°
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1 

A BC D 

2 

A𝟑𝟓°B𝟎𝟑𝟓°C 𝟎𝟓𝟓°D 𝟎𝟗𝟎°

3 

A𝐍 𝟑𝟓° 𝐄B𝐍 𝟓𝟓° 𝐄C 𝐖 𝟓𝟓° 𝐒 D 𝐍 𝟑𝟓° 𝐖

4 𝟏𝟐𝟎°

A𝐍 𝟑𝟎° 𝐖B𝐍 𝟑𝟎° 𝐄C 𝐍 𝟔𝟎° 𝐖D 𝐍 𝟔𝟎° 𝐄

5𝟏𝟖𝟎°

A𝟗𝟎°B𝟏𝟖𝟎°C𝟐𝟕𝟎°D 𝟑𝟎𝟎°

6 𝟏𝟓𝟓°

A𝐍 𝟓𝟓° 𝐄B𝐒 𝟐𝟓° 𝐄C 𝐖 𝟓𝟓° 𝐒D 𝐍 𝟑𝟓° 𝐄

7 𝐚 , 𝐛

A BC  𝐚𝐛D

8 

A𝐯B𝐮C 𝐰D 𝐰 + 𝐯

9 𝟔𝟎°𝟏𝟎𝟎 𝐤 𝐦/𝐡

A𝟓𝟎 𝐤𝐦/𝐡 B𝟓𝟎√𝟑  𝐤𝐦 /𝐡 C 𝟐𝟎𝟎 𝐤𝐦/𝐡 D 𝟐𝟎𝟎√𝟑 𝐤𝐦/𝐡 
10 𝟔 

A〈𝟐 , 𝟒〉B〈√𝟓 , 𝟏〉C 〈𝟑√𝟑 , 𝟑〉D 〈𝟐 , √𝟑〉
11  𝑨 = 〈 𝟓 , −𝟑〉, 𝑩 = 〈𝟏 , 𝟒〉𝟐𝑨 − 𝑩 

A〈𝟗 , −𝟏𝟎〉B〈𝟔 , 𝟏〉C 〈𝟒 , −𝟕〉D 〈−𝟑 , 𝟏𝟏〉

12 𝐮𝐯 = 〈𝟑 , −𝟒〉

A〈−𝟏 , 𝟎〉B〈𝟏 , −𝟏〉C 
〈−

𝟑

𝟓
 ,
𝟒

𝟓
〉

D 
〈
𝟑

𝟓
 ,
−𝟒

𝟓
〉

𝑩 𝐚 

𝟑𝟓° 𝒙 

𝒚 

𝒐 

𝒙 

𝒚 

𝑜 

𝟑𝟓° 
𝐯 

𝐚 

𝐛 

𝐯 

𝐮 

𝐰 

111 

 



  

 

13 𝐯 = 𝟓𝐢 − 𝟐𝒋

A〈𝟓 , 𝟐〉B〈𝟐 , 𝟓〉C 〈𝟓 , −𝟐〉D 〈−𝟐 , 𝟓〉

14 𝐯𝟏𝟒𝟐𝟏𝟎°

A〈𝟕 , 𝟕√𝟑〉B〈− 𝟕√𝟑 ,− 𝟕〉C 〈−𝟕√𝟑 , 𝟕〉D 〈𝟏𝟒 , 𝟐𝟏𝟎〉

15 𝐮 = 〈𝟑 , −𝟐〉, 𝐯 = 〈𝟓 , 𝟕〉𝐮 . 𝐯

A−𝟏𝟒B−𝟏C 𝟏D 𝟏𝟓

16 𝐮 = 〈𝟏 , −𝟐〉, 𝐯 = 〈𝟑 , 𝒌〉𝒌

A−𝟐B
−

𝟑

𝟐

C 𝟑

𝟐

D 𝟐

17〈𝟐 , 𝟎〉 , 〈𝟑 , 𝟑〉 

A𝟑𝟎°B𝟒𝟓°C 𝟏𝟐𝟎°D 𝟏𝟑𝟓°

18 𝑨𝑩⃑⃑⃑⃑⃑⃑ 𝑨(𝟑 , 𝟒 , −𝟒),𝑩(−𝟓 , 𝟐 , 𝟏)

A〈−𝟖 , −𝟐 , 𝟓〉B〈𝟖 , −𝟐 , −𝟑〉C 〈𝟖 , 𝟐 , −𝟑 〉D  〈−𝟖 , −𝟐 , −𝟑〉

19 𝒘 = 𝟓𝐢 + 𝟑𝒋 − √𝟐𝒌

A𝟖 − √𝟐B𝟔C 𝟖 + √𝟐D 𝟒√𝟐
20 𝐮 = 〈𝒃 , −𝟑 , 𝟏〉, 𝐯 = 〈−𝟐 , −𝟏 , 𝟑〉𝒃𝐮 , 𝐯

A−𝟔B−𝟑C 𝟑D 𝟔

21 

𝑨(𝟐𝟎 , 𝟐𝟓 , 𝟑𝟎 ) , 𝑩(−𝟑𝟎 , 𝟏𝟓 , 𝟏𝟎)

A𝟏𝟎√𝟑𝟎B𝟑𝟎√𝟏𝟎C 𝟑𝟎𝟎D 𝟑𝟎𝟎𝟎

22 
|
𝐢 𝐣 𝐤
𝟏 −𝟐 𝟎
𝟐 𝟎 −𝟏

|

A𝟐𝐢 + 𝐣 + 𝟒𝐤 B−𝟐𝐢 + 𝐣 − 𝟒𝐤 C 𝟐𝐢 − 𝐣 + 𝟒𝐤 D −𝟐𝐢 − 𝐣 − 𝟒𝐤 

23 𝐮 = 〈𝟏 , −𝟐 , 𝟎〉 , 𝐯 = 〈𝟐 , 𝟎 , −𝟏〉𝐮 × 𝐯

A𝟐𝐢 + 𝐣 + 𝟒𝐤 B−𝟐𝐢 + 𝐣 − 𝟒𝐤 C 𝟐𝐢 − 𝐣 + 𝟒𝐤 D −𝟐𝐢 − 𝐣 − 𝟒𝐤 

24 𝐮 = 𝟕𝐢 + 𝟐𝐣 − 𝟐𝐤𝐯 = 𝟒𝐢 + 𝟑𝐣 − 𝐤

A𝟏𝟑B𝟐𝟏C √𝟏𝟖𝟔D √𝟒𝟓𝟖
25 𝐮 = −𝟔𝐢 − 𝟐𝐣 + 𝟑𝐤𝐯 = 𝟒𝐢 + 𝟑𝐣 − 𝐤  𝐭 = 𝟐𝐣 − 𝟓𝐤  

A𝟑𝟏B𝟔𝟐C 𝟕𝟑D 𝟖𝟔

112 
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1 

𝑷

A (−𝟒 ,
𝝅

𝟏𝟐
)B 

(−𝟒 ,
𝟕𝝅

𝟏𝟐
)

C 
(𝟒 , −

𝟓𝝅

𝟏𝟐
)

D 
(𝟒 ,

𝟏𝟗𝝅

𝟏𝟐
)

2 𝟎° ≤ 𝜽 ≤ 𝟏𝟖𝟎°(𝟓, 𝟗𝟔𝟎° )

A(−𝟓 , 𝟔𝟎°)B(𝟓 , 𝟔𝟎°)C(𝟓 , 𝟗𝟎°)D(−𝟓 , 𝟑𝟎°)

3 

A𝜽 =
𝝅

𝟒
B𝜽 =

𝝅

𝟗
C𝜽 =

𝝅

𝟏𝟐
D

𝜽 =
𝟏𝟗𝝅

𝟏𝟐

1 

2 𝒓 = 𝟐

𝟐𝟐𝟑 𝐟𝐭𝟒𝟓°

𝟒𝟏𝟖 𝐟𝐭𝟔𝟕°

• 

𝟓𝟒𝟐. 𝟓 𝐟𝐭 
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1 (−𝟐,
𝟒𝝅

𝟑
)

A (𝟏,−√𝟑)B (−𝟏,√𝟑)C (−𝟏,−√𝟑)D (𝟏, √𝟑)

2 𝒚 = −𝟑

A𝒓 = −𝟑 𝐭𝐚𝐧 𝜽B𝒓 = −𝟑 𝐜𝐬𝐜 𝜽C𝒓 = −𝟑 𝐬𝐞𝐜 𝜽D𝒓 = −𝟑 𝐜𝐨𝐬 𝜽

1 (𝟐,−𝟑)(𝟑. 𝟔𝟏 , −𝟓𝟔. 𝟑°)

2 𝜽 =
𝟑𝝅

𝟒

𝟏. 𝟓𝐦𝐢𝟓𝟑°

• 

 

• 𝟐𝐦𝐢𝟎. 𝟓𝐦𝐢

𝟏. 𝟐 𝐦𝐢𝟎. 𝟗𝟎 𝐦𝐢

  (𝟐. 𝟎𝟔 , 𝟏𝟗𝟒. 𝟎𝟒°)
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𝒚 = −𝒙 

 



  
 

 

 

 

 

1   (−√𝟑 ,−𝟏)

A B CD 

2 𝒛 = −𝟕 + 𝟓𝒊

A𝟖. 𝟔 B𝟕. 𝟑C𝟔. 𝟔 D𝟒. 𝟖

3 
[𝟒 (𝐜𝐨𝐬 

𝝅

𝟐
+ 𝒊 𝐬𝐢𝐧

𝝅

𝟐
)]

𝟒

A−𝟏𝟔B−𝟔𝟒C𝟐𝟓𝟔D𝟐𝟕𝟒

1 𝟔(𝐜𝐨𝐬
𝝅

𝟐
+ 𝒊 𝐬𝐢𝐧

𝝅

𝟐
) . 𝟒 (𝐜𝐨𝐬

𝝅

𝟒
+ 𝒊 𝐬𝐢𝐧

𝝅

𝟒
)𝟐𝟒 (𝐜𝐨𝐬

𝟑𝝅

𝟒
+ 𝒊 𝐬𝐢𝐧

𝟑𝝅

𝟒
)

2 𝟒 + 𝟒𝒊 𝟒√𝟐(𝐜𝐨𝐬
𝝅

𝟒
+ 𝒊 𝐬𝐢𝐧

𝝅

𝟒
)

3 𝟒√𝟑 − 𝟒𝒊𝟎. 𝟐𝟐 + 𝟏𝟔𝟕𝒊𝟏. 𝟔𝟕 + 𝟎. 𝟐𝟐𝒊

−𝟎. 𝟐𝟐 − 𝟏. 𝟔𝟕𝒊

𝒙𝟔 𝟏 𝟎

•  

 

𝟏 ,
𝟏

𝟐
+

√𝟑

𝟐
𝒊 , −

𝟏

𝟐
+

√𝟑

𝟐
𝒊 , −𝟏 , −

𝟏

𝟐
−

√𝟑

𝟐
𝒊  ,

𝟏

𝟐
−

√𝟑

𝟐
𝒊            
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𝒙𝟔 − 𝟏 = 𝟎

• 

𝟏. 𝟔𝟕 − 𝟎. 𝟐𝟐𝒊  

 



  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 (𝟐 , 𝟓𝟎°)

A(𝟓𝟎 , 𝟐°)B(𝟐 , 𝟏𝟑𝟎°)C(−𝟐 ,−𝟓𝟎°)D (−𝟐 , 𝟐𝟑𝟎°)

2 𝒓 = 𝟒

A𝟐B𝟑C 𝟒D 𝟖

3 𝜽 = 𝟑𝟎°

A𝟏𝟓B𝟑𝟎C 

𝟑𝟎°

D

𝟏𝟓°
4 𝑷𝟏 = (𝟎 , 𝟒𝟎°) , 𝑷𝟐 = (𝟑 , 𝟔𝟎°)

A𝟎B𝟑C 𝟒𝟎D 𝟔𝟎

5 𝑻(−𝟒 , 𝟔𝟎°)

A(−𝟐 ,−𝟐√𝟑)B(−𝟐√𝟑 ,−𝟐)C (𝟐 , 𝟐√𝟑)D 𝟐√𝟑 , 𝟐 
6 𝑷(√𝟐 , √𝟐 )(𝒓 , 𝜽)𝑷

A(√𝟐 , 𝟑𝟎°)B(𝟐 , 𝟑𝟎°)C (√𝟐 , 𝟒𝟓°)D (𝟐 , 𝟒𝟓°)

7 𝒙𝟐 + 𝒚𝟐 = 𝟗 

A 𝒓 = 𝟗 B 𝒓 = ±𝟑 C 𝒓 = 𝟑 𝐜𝐨𝐬 𝜽 D 𝒓 = 𝟑 𝐬𝐢𝐧 𝜽 

8 𝜽 =
𝝅

𝟔

A 𝒙 + 𝒚 = 𝟑 B 𝒚 = √𝟑 𝒙 C 
𝒚 =

√𝟑

𝟑
𝒙 

D 𝒙𝟐 + 𝒚𝟐 = 𝟑 𝐬𝐢𝐧 𝜽 

9 𝟑 + 𝟒𝒊

A𝟐B𝟑C 𝟒D 𝟓

10 𝒛 = 𝟕(𝐜𝐨𝐬
𝝅

𝟑
+ 𝒊 𝐬𝐢𝐧

𝝅

𝟑
)

A𝟑𝟎°B𝟔𝟎°C 𝟗𝟎°D 𝟏𝟐𝟎°

11 𝟐(𝐜𝐨𝐬 𝟒𝟓° + 𝒊 𝐬𝐢𝐧 𝟒𝟓°)

A√𝟐 + √𝟐 𝒊 B𝟐𝒊√𝟐 C 𝟐√𝟐 + 𝟐𝒊√𝟐D 𝟐 + 𝟐𝒊

12 [𝟐(𝐜𝐨𝐬 𝟐𝟐. 𝟓° + 𝒊  𝐬𝐢𝐧 𝟐𝟐. 𝟓°)]𝟒

A−𝟏𝟔B−𝟏𝟔 𝒊C 𝟏𝟔D 𝟏𝟔𝒊 

13 𝟖(𝐜𝐨𝐬
𝝅

𝟐
+ 𝒊 𝐬𝐢𝐧

𝝅

𝟐
)

A𝟏B𝟐C 𝟒D 𝟖

14 𝟑(𝐜𝐨𝐬𝝅 + 𝒊 𝐬𝐢𝐧𝝅)

A𝝅

𝟓
B𝝅

𝟑
C 𝝅D 𝟓𝝅

15 

A𝟏B𝟐C 𝟑D 𝟒
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1 𝟏𝟎𝟎

A B C D 

2 

ABCD

3 

ABCD

1 

2 

•  

• 
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1 𝟖𝟑𝟑, 𝟕𝟗𝟔, 𝟕𝟖𝟏, 𝟕𝟕𝟔, 𝟕𝟓𝟖

A B C D 

2 

AB

𝟏𝟎 

CD

3 𝟏𝟎

𝟐𝟓

A𝟏. 𝟕𝟔B𝟏. 𝟎𝟓C𝟏. 𝟗𝟑D𝟐. 𝟒𝟓 

1 

2 

𝟓𝟖𝟐𝟒𝟐𝟗%

•  

• 

±𝟏. 𝟑𝟏% ≈ 

𝟐𝟕. 𝟕%𝟑𝟎. 𝟑%
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1 𝟖𝟔𝟏𝟎𝟔𝟓

A 𝟔

𝟑𝟓

B 𝟏𝟏

𝟐𝟗

C 𝟏

𝟕

D 𝟏

𝟓
2 

A𝟒𝟖. 𝟔%B𝟕𝟕. 𝟔%C𝟖𝟔. 𝟐%D𝟗𝟏. 𝟔%

1 
𝟐

𝟓

2 𝟏𝟖

𝟖
𝟏

𝟒

• 

• 

•  

𝟐

𝟓
𝟑

𝟕
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1 𝟏𝟎𝟔

A 𝟏

𝟐

B𝟏

𝟑

C 𝟑

𝟓

D 𝟏

𝟒
2 

A𝟔𝟎%B𝟒𝟎%C𝟑𝟎%D𝟐𝟎%

3 

𝟒
𝑷(𝟎) =. . . . . .. 

A𝟏

𝟓

B𝟏

𝟑

C𝟏

𝟐

D𝟏

𝟒
4 

 

A 𝟎. 𝟏 B 𝟎. 𝟏𝟔 C 𝟎. 𝟓𝟔 D 𝟐 

1 𝟖𝑨,𝑩, 𝑪,𝑫, 𝑬, 𝑭, 𝑮,𝑯

𝟒𝑨, 𝑪, 𝑬, 𝑮
𝟏

𝟏𝟔𝟖𝟎
𝟎. 𝟎𝟔% ≈

• 

• 𝑩

𝟎𝟏𝟏

𝑩   𝟎. 𝟕𝟐 
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1 

𝟒𝟎

A B C D 

2 𝝁 = 𝟕𝟒, 𝝈 = 𝟔𝑷(𝐗 > 𝟖𝟔) ≈  . . . . ..

A𝟏. 𝟓%B𝟐. 𝟓%C𝟑. 𝟓%D𝟒. 𝟓%

3 𝟏𝟎𝟎

𝟐𝟑

𝟐𝟐, 𝟐𝟒

A𝟖𝟖B𝟖𝟎C𝟔𝟖D𝟔𝟎

1 𝟏𝟒, 𝟏𝟓, 𝟏𝟏, 𝟏𝟑, 𝟏𝟑, 𝟏𝟒, 𝟏𝟓, 𝟏𝟒, 𝟏𝟐, 𝟏𝟑, 𝟏𝟒, 𝟏𝟓

2  𝝁 = 𝟏𝟑, 𝝈 = 𝟎. 𝟒 𝑷(𝐗 < 𝟏𝟐. 𝟔) ≈ 𝟏𝟔%

𝟓𝟎

𝟐𝟏𝟐

• 𝟏𝟗 , 𝟐𝟑  

• 𝟏𝟕𝟐𝟓 

𝟏𝟗 , 𝟐𝟑

𝟑𝟒% + 𝟑𝟒% = 𝟔𝟖%                        

  𝟓𝟎 × 𝟔𝟖% = 𝟑𝟒                            𝟑𝟒

𝟏𝟕𝟐𝟓

𝟏𝟑. 𝟓% + 𝟑𝟒% + 𝟑𝟒% + 𝟏𝟑. 𝟓% = 𝟗𝟓%    
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𝟐𝟑 𝟐𝟏 𝟐𝟓 𝟐𝟕 𝟏𝟗 𝟏𝟓 𝟏𝟕 

 



 

1 𝟐𝟔%𝟏𝟎

 𝝁 =

A 𝟑. 𝟓𝟐B 𝟐. 𝟔𝟎 C 𝟏. 𝟗𝟐D 𝟏. 𝟑𝟗

2 𝟐𝟔%𝟏𝟎

 𝝈 =

A𝟑. 𝟓𝟐B𝟐. 𝟔𝟎C𝟏. 𝟗𝟐D𝟏. 𝟑𝟗

1 𝟏𝟔𝟏𝟎𝐗

𝟓

2 𝟐𝟎𝐗

 𝐪 =
𝟏

𝟐

3 𝟔𝟓%

𝟖

 𝝈𝟐 ≈ 𝟏. 𝟖𝟐 

𝟕𝟖%

𝟒

𝐗

• 

• 𝟑 

𝑷(𝐗 ≥ 𝟑) = 𝟎. 𝟕𝟖𝟖                     
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𝑷(𝐗) 𝐗 
𝟎. 𝟎𝟎𝟐 𝟎 
𝟎. 𝟎𝟑𝟑 𝟏 

𝟎. 𝟏𝟕𝟕 𝟐 

𝟎. 𝟒𝟏𝟖 𝟑 

𝟎. 𝟑𝟕𝟎 𝟒 
 

 



  

1 

ABC D 

2 𝟐𝟎𝟎

ABC D 

3 𝟏𝟎

ABC D 

4𝟏𝟎𝟎𝟗𝟓%

A±𝟎. 𝟎𝟎𝟏B±𝟎. 𝟎𝟏C ±𝟎.𝟏D ±𝟏𝟎

5𝟔𝟐𝟓𝟒𝟕%

 

A   𝟓𝟏و  %𝟒𝟑 بين% B   𝟓𝟎و  %𝟒𝟒 بين%C    𝟓𝟎و  %𝟒𝟎 بين%D    𝟒𝟗و  %𝟒𝟓 بين%

6

ABC D 

7 𝟏𝟓 , 𝟒𝟔 , 𝟓𝟐 , 𝟒𝟕 , 𝟕𝟓 , 𝟒𝟐 , 𝟓𝟑 , 𝟒𝟓

ABC D 

8

A𝟑

𝟓

B𝟐

𝟓

C 𝟏

𝟑

D 𝟏

𝟓
9

A𝟐𝟎%B𝟐𝟓%C 𝟑𝟎%D 𝟒𝟎%

 الصف الثالث  الصف الثاني  

 𝟒𝟎 𝟑𝟎 مشارك

 𝟖𝟎 𝟓𝟎 غير مشارك 

 

 إضاءة عادية   إضاءة جديدة  

 𝟏𝟖 𝟐𝟒 عاشت

 𝟏𝟐 𝟔 ماتت
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10 𝟒𝟎𝟎 𝐦

A𝟐𝟓%B𝟓𝟎%C 𝟕𝟓%D 𝟏𝟎𝟎%

11 

A𝟏

𝟒

B𝟏

𝟐

C 𝟑

𝟒

D 𝟏

12 𝟐𝟏 

𝒙𝟑 

A𝟖𝟒%B𝟗𝟕%C 𝟏𝟔 %D 𝟐𝟓%

13𝟏𝟎𝟎𝟎𝟎𝟑𝟎𝟎𝟒𝟎

𝟑𝟒𝟎𝟐𝟔𝟎

A𝟔𝟖𝟎𝟎B𝟓𝟎𝟎𝟎C 𝟑𝟒𝟎𝟎D 𝟐𝟓𝟎𝟎

14 𝟑𝟒𝟓

𝟒𝟗

 

A𝟔𝟖%B𝟖𝟕%C 𝟗𝟗. 𝟓%D 𝟏𝟎𝟎%

15 

ABC D 

16 𝟓𝟎%𝟑

𝟓

A𝟓

𝟏𝟔

B𝟏

𝟐

C 𝟑

𝟓

D 𝟏

17𝟑𝟓%𝟒

A𝟏. 𝟑B𝟏. 𝟒C 𝟏. 𝟓D 𝟏. 𝟔

18𝟐𝟎𝟏𝟐 

A√𝟒. 𝟖B𝟏. 𝟐C √𝟏. 𝟐D 𝟒. 𝟖

19 𝟒𝟎%

A √𝟐. 𝟒 B 𝟐. 𝟒 C 𝟒 D 𝟔 

𝟏𝟗    𝟐𝟒    𝟐𝟗    𝟑𝟒    𝟑𝟗    𝟒𝟒  𝟒𝟗 
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1  

  𝐥𝐢𝐦 
𝒙→−𝟒

𝒇(𝒙) =

A−𝟔B𝟐C𝟑D𝟒

2 

  𝐥𝐢𝐦 
𝒙→𝟒

𝒈(𝒙) =

 

 

A∞ B 𝟖 C 𝟎D −∞

1 
𝐥𝐢𝐦
𝒙→𝟎+

𝐬𝐢𝐧 𝒙 − 𝒙

𝒙
= 𝟎

2 
𝐥𝐢𝐦

𝒙→−∞

𝟑𝒙 + 𝟑−𝒙

𝟑𝒙 − 𝟑−𝒙
= −𝟏 

𝒘

• 𝐥𝐢𝐦
𝒘→𝟏

𝒇(𝒘)𝐥𝐢𝐦
𝒘→𝟑

𝒇(𝒘)

• 𝐥𝐢𝐦
𝒘

𝒇(𝒘)

𝐥𝐢𝐦
𝒘→𝟏

𝒇(𝒘) = 𝟐𝟓𝟎   ,   𝐥𝐢𝐦
𝒘→𝟑

𝒇(𝒘) = 𝟏𝟎𝟎   

𝐥𝐢𝐦
𝒘→∞

𝒇(𝒘) = 𝟎
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𝒘

• 𝐥𝐢𝐦
𝒘→𝟑

𝒇(𝒘), 𝐥𝐢𝐦
𝒘→𝟏

𝒇(𝒘) 

• 𝐥𝐢𝐦
𝒘→∞

𝒇(𝒘)

 



 

 

1 
𝐥𝐢𝐦
𝒙→𝟎

𝟒𝒙

√𝒙 + 𝟏 − 𝟏
=. . . . . . . . . ..

A ∞B 𝟖 C 𝟐D 

2 
𝐥𝐢𝐦
𝒙→

𝝅
𝟐

𝐭𝐚𝐧𝟐𝒙

𝒙
=. . . . . . . .. 

A∞B𝟏C𝟎D

3 𝒂𝒏 =
−𝟒𝒏𝟐+𝟔𝒏−𝟏

𝒏𝟐+𝟑𝒏
 

A 𝟒B 𝟑 C −𝟑D −𝟒

1 𝐥𝐢𝐦
𝒙→𝟑

 √𝟐 − 𝒙 =    

2 
𝐥𝐢𝐦
𝒙→∞

𝟑𝒙𝟑 − 𝟏𝟎𝒙 + 𝟐

𝟒𝒙𝟑 + 𝟐𝟎𝒙𝟐
=

𝟑

𝟒

𝓵(𝒕)
𝟏𝟎𝟓𝒕𝟐

𝟏𝟎 𝒕𝟐
𝟐𝟓𝓵

𝒕

• 

• 𝒕

• 𝓵

𝟐𝟓 𝐦𝐦 =

𝐥𝐢𝐦
𝒕→∞

𝓵(𝒕) = 𝐥𝐢𝐦
𝒕→∞

(
𝟏𝟎𝟓𝒕𝟐

𝟏𝟎 + 𝒕𝟐
+ 𝟐𝟓) = 𝟏𝟑𝟎 𝐦𝐦   

𝓵

 𝟏𝟑𝟎 𝐦𝐦  

 

 

 

 

129 

𝓵(𝒕) =
𝟏𝟎𝟓𝒕𝟐

𝟏𝟎+𝒕𝟐
+ 𝟐𝟓𝓵

𝒕

•  

• 𝒕 → ∞ 

• 𝓵

 



 

 

 

 

 

1 𝒚 = 𝒙𝟐 − 𝟓𝒙(𝟏,−𝟒)

A 𝟓B 𝟏 C −𝟑D −𝟒

2 

𝒔(𝒕) = 𝟎. 𝟒𝒕𝟐 −
𝟏

𝟐𝟎
𝒕𝟑𝟑 ≤ 𝒕 ≤ 𝟓

A𝟒𝟓 𝐦𝐢/𝐡B𝟔𝟓 𝐦𝐢/𝐡C𝟓𝟓 𝐦𝐢/𝐡D𝟔𝟎 𝐦𝐢/𝐡

3 𝒔(𝒕) = 𝒕 − 𝟑𝒕𝟐

 

A 𝒗(𝒕) = 𝟏 − 𝟗𝒕 B 𝒗(𝒕) = −𝟔𝒕C 𝒗(𝒕) = −𝟑𝒕D 𝒗(𝒕) = 𝟏 − 𝟔𝒕

1 𝒚 =
𝟏

𝒙𝟐𝒎 =
−𝟐

𝒙𝟑

2 𝒇(𝒕) = 𝟑𝟖𝒕 − 𝟏𝟔𝒕𝟐𝒕 = 𝟎. 𝟖

𝟏𝟐. 𝟒 𝐟𝐭/𝐬

𝒑 𝒕 𝟎 𝟎𝟔𝒕𝟑 𝟏 𝟎𝟖𝒕𝟐 𝟓𝟏 𝟖𝟒

𝒕

• 

• 𝒕 𝟐 𝐬 𝟓 𝐬 𝟕 𝐬

𝒎 𝟎 𝟏𝟖𝒕𝟐 𝟐 𝟏𝟔𝒕

𝒕 𝟐 𝐬 −𝟑. 𝟔 = 

𝒕 𝟓 𝐬 −𝟔. 𝟑 = 

𝒕 𝟕 𝐬 −𝟑. 𝟔 = 
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𝒑(𝒕) = 𝟎. 𝟎𝟔𝒕𝟑 − 𝟏.𝟎𝟖𝒕𝟐 + 𝟓𝟏. 𝟖𝟒

𝒕

•  

• 𝒕 = 𝟐 𝒔, 𝟓 𝒔 , 𝟕 𝒔

 𝒎 = 𝟎. 𝟏𝟖𝒕𝟐 − 𝟐. 𝟏𝟔𝒕

−𝟑. 𝟔 = 𝒕 = 𝟐 𝒔 

−𝟔. 𝟑 = 𝒕 = 𝟓 𝒔 

−𝟔. 𝟑 = 𝒕 = 𝟕 𝒔 

 



 

 

 

 

 

1 𝒈(𝒙) = −𝒙𝟐 + 𝟐𝒙 + 𝟏𝟏𝒙 = 𝟑

A 𝟓B 𝟏 C −𝟑D −𝟒

2 𝒛(𝒌) = 𝒌𝟑 − 𝟑𝒌𝟐 + 𝟑𝒌[𝟎 , 𝟑]

A(𝟏,−𝟏)B(−𝟏,−𝟏)C(𝟏, 𝟏)D(𝟎, 𝟏)

3 𝒇(𝒙) = (−𝟕𝒙 + 𝟒)(𝟐 − 𝒙) 

A −𝟏𝟖 B 𝟏𝟒𝒙 − 𝟏𝟎 C𝟏𝟒𝒙 − 𝟏𝟖D −𝟏𝟒𝒙 − 𝟏𝟖 

1     𝒏(𝒕) =
𝟏

𝒕
+

𝟑

𝒕𝟐
+

𝟐

𝒕𝟑
+ 𝟒 𝒏′(𝒕) = −

𝟏

𝒕𝟐
−

𝟔

𝒕𝟑
−

𝟔

𝒕𝟒
    

2 𝒇(𝒎) =
𝟑−𝟐𝒎

𝟑+𝟐𝒎
 𝒇′(𝒎) =

−𝟏𝟐

(𝟑+𝟐𝒎)𝟐

𝒇(𝒉) 𝟎 𝟎𝟎𝟑𝟔𝒉𝟑 𝟎 𝟎𝟏𝒉𝟐 𝟐 𝟎𝟒𝒉 𝟓𝟐

𝒉 

• 

• 𝒉 𝟐

• 𝟎 𝒉 𝟐𝟒 

𝒇′(𝒉) = −𝟎. 𝟎𝟏𝟎𝟖𝒉𝟐 − 𝟎. 𝟎𝟐𝒉 + 𝟐. 𝟎𝟒

𝒉 = 𝟐

𝒇′(𝟐) ≈ 𝟏. 𝟗𝟔℉

𝟎 ≤ 𝒉 ≤ 𝟐𝟒𝟔𝟖. 𝟗𝟐℉
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𝒇(𝒉) = −𝟎. 𝟎𝟎𝟑𝟔𝒉𝟑 − 𝟎. 𝟎𝟏𝒉𝟐 + 𝟐. 𝟎𝟒𝒉 + 𝟓𝟐

𝒉

•  

• 𝒉 = 𝟐 

• 𝟎 ≤ 𝒉 ≤ 𝟐𝟒

 



 

 

 

 

 

1  

𝟒

A 𝟕. 𝟐𝟓B   𝟖. 𝟐𝟓

 

C   𝟗. 𝟐𝟓D 𝟏𝟎. 𝟐𝟓

2 

  𝟎. 𝟓 

A𝟖B𝟏𝟎C𝟏𝟐D𝟏𝟒

3𝒙

∫
𝟏

𝟑
(𝟐𝒙𝟐 + 𝟑)𝒅𝒙  

 

A 𝟐𝟑. 𝟑𝟑B 𝟐𝟒. 𝟑𝟑 C 𝟐𝟔. 𝟔𝟕D 𝟐𝟕. 𝟑𝟑 

1 ∫
𝟏

𝟑
𝟏𝟐𝒙 𝒅𝒙 = 𝟒𝟖

2 ∫
−𝟐

−𝟏
(−

𝟏

𝟐
𝒙 + 𝟑)𝒅𝒙 = 𝟑. 𝟕𝟓 

𝟏𝟎𝟎𝟎𝟏𝟎𝟎𝟎𝟏𝟓𝟎𝟎

• 

∫ (𝟏𝟎 − 𝟎. 𝟎𝟎𝟐𝒙) 𝒅𝒙
𝟏𝟓𝟎𝟎

𝟏𝟎𝟎𝟎

𝟑𝟕𝟓𝟎
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1 𝒇(𝒛) = √𝒛
𝟑

A𝟓

𝟑
𝒛
𝟑
𝟓 + 𝑪

B𝟒

𝟑
𝒛
𝟒
𝟑 + 𝑪

C 𝟑

𝟒
𝒛
𝟒
𝟑 + 𝑪

D 𝟑

𝟓
𝒛
𝟓
𝟑 + 𝑪

2 ∫
−𝟏

𝟐
(−𝒙𝟐 + 𝟏𝟎)𝒅𝒙

A𝟐𝟎B𝟐𝟕C𝟑𝟎D𝟑𝟕

3 ∫
𝟏

𝟑
(
𝟏

𝟐
𝒉𝟐 +

𝟐

𝟑
𝒉𝟑 −

𝟏

𝟓
𝒉𝟒)𝒅𝒉

 

A 𝟔. 𝟗𝟗 B 𝟕. 𝟗𝟗 C 𝟖. 𝟗𝟗D 𝟗. 𝟗𝟗

1 ∫
𝟐

𝟓
(𝒂𝟐 − 𝒂 + 𝟔)𝒅𝒂 = 𝟒𝟔. 𝟓

2 𝒎(𝒕) = 𝟏𝟔𝒕𝟑 − 𝟏𝟐𝒕𝟐 + 𝟐𝟎𝒕 − 𝟏𝟏

𝑴(𝒕) = 𝟒𝒕𝟒 − 𝟒𝒕𝟑 + 𝟏𝟎𝒕𝟐 − 𝟏𝟏𝒕 + 𝑪

• 𝟓𝟎𝒙 

∫ (−𝒙𝟒 + 𝟑𝒙𝟑) 𝒅𝒙
𝟑

𝟎

= 𝟏𝟐. 𝟏𝟓        

 

𝟓𝟎𝒙

𝟏𝟐. 𝟏𝟓 × 𝟓𝟎 = 𝟔𝟎𝟕. 𝟓 𝐢𝐧𝟐         
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1 𝐥𝐢𝐦
𝒙→−𝟐

𝒇(𝒙)

A−2B−𝟏C 𝟎D 

2 𝐥𝐢𝐦
𝒙→𝟎+

𝒇(𝒙)

A−∞B𝟎C + ∞D 

3 𝐥𝐢𝐦
𝒙→𝟎

𝒇(𝒙) 

A−∞B𝟎C + ∞D 

4𝐥𝐢𝐦
𝒙→𝟒

(𝟒𝒙 − 𝟏)

A𝟒B𝟖C 𝟏𝟐D 𝟏𝟓

5𝐥𝐢𝐦
𝒙→𝟎

(𝟒𝒙 − 𝐜𝐨𝐬𝒙 + 𝟐𝒙 − 𝟏) 

A−𝟐B−𝟏C 𝟏D 𝟐

6𝐥𝐢𝐦
𝒙→𝟐

𝒙𝟐−𝟕𝒙+𝟔

𝒙−𝟏

A𝟒B𝟎C −𝟐D −𝟒

7 
𝐥𝐢𝐦
𝒙→𝟒

√𝟐𝒙+𝟏−√𝟕

𝒙−𝟑

A𝟑 + √𝟕B𝟑 − √𝟕C √𝟕 − 𝟑D 𝟑

8𝐥𝐢𝐦
𝒙→𝟐

𝒙𝟐−𝟒

𝒙−𝟐

A𝟎B𝟔C 𝟒D 𝟖

9
𝐥𝐢𝐦
𝒙→−𝟏

𝟒−√𝒙𝟐+𝒙+𝟏𝟔

𝒙𝟑−𝟏

A𝟏

𝟖

B𝟏

𝟏𝟐

C ∞D 𝟎

10 𝐥𝐢𝐦
𝒙→∞

(𝒙𝟐 + 𝒙 + 𝟐)

A −∞ B 𝟎 C 𝟏 D ∞ 

11 𝐥𝐢𝐦
𝒙→∞

𝟏𝟎𝒙𝟑−𝟏𝟐𝒙

𝟓+𝟑𝒙𝟐−𝟐𝒙𝟑
 

A −𝟓 B −𝟐 C 𝟐 D 𝟓 

𝒙 

𝒇(𝒙) 

𝒐 

𝒙 
𝟏 

−𝟏 

 𝒇(𝒙) = 𝐬𝐢𝐧
𝟏

𝒙
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𝒙 

𝒇(𝒙) 

𝒐 

 



  
 

 

 

12 𝒌𝐥𝐢𝐦
𝒙→∞

𝟏𝟎𝒙𝟐+𝒌𝒙𝟑

𝟓−𝟐𝒙+𝟑𝒙𝟑
= 𝟏

A−𝟒B−𝟑C 𝟑D 𝟓

13𝐥𝐢𝐦
𝒙→∞

𝑨𝒙𝟐

𝟑+𝒙|𝒙|
= 𝟐𝑨

A𝟔B𝟐C −𝟐D −𝟔

14 𝒇(𝒙) = √𝟕𝒇′(𝒙) 

A√𝟕B𝟏

𝟐
√𝟕

C𝟎D 𝟏

𝟐√𝟕
15 𝒇(𝒙) = 𝟑𝒙𝟐 − 𝟓𝒙 + 𝟏𝟐𝒇(𝒙)

A𝟑𝒙 − 𝟓B𝟔𝒙𝟐 − 𝟓C 𝟔𝒙𝟐 − 𝟓𝒙D 𝟔𝒙 − 𝟓

16 𝒚 = 𝒙𝟓 + 𝟑𝒙 − 𝟐

A𝟓𝒙𝟒 + 𝟑B𝟒𝒙𝟒 + 𝟑𝒙C 𝒙𝟒 + 𝟏D 𝒙𝟒 + 𝟑

17𝒈(𝒙) = √𝒙𝟗𝟓
𝒈′(𝒙)

A𝟗√𝒙𝟖𝟓B𝟓√𝒙𝟗𝟒C 𝟓

𝟗
√𝒙𝟒𝟓D 𝟗

𝟓
√𝒙𝟒𝟓

18𝒇(𝒙) =
𝟐

𝟓
𝒙𝟓 −

𝟏

𝟒
𝒙𝟒 +

𝟐

𝟑
𝒙𝟑 −

𝟏

𝟐
𝒙𝟐 + 𝟕𝒙 − 𝟏𝟐    

A−𝟏B𝟎C 𝟏D 𝟑

19 𝒇𝟐(𝒙) = 𝐜𝐨𝐬𝒙   𝒇𝟏(𝒙) = 𝐬𝐢𝐧𝒙 𝐬𝐢𝐧𝒙𝐜𝐨𝐬𝒙

𝐜𝐨𝐬𝒙−𝐬𝐢𝐧𝒙𝒇𝟏(𝒙). 𝒇𝟐(𝒙)

A 𝐬𝐢𝐧𝟐𝒙 B 𝐬𝐢𝐧𝟐𝒙 + 𝐜𝐨𝐬𝟐𝒙 C −𝐜𝐨𝐬𝟐𝒙 D 𝐜𝐨𝐬𝟐𝒙 − 𝐬𝐢𝐧𝟐𝒙 

20 𝒇(𝒙)
𝒅𝒇(𝒂)

𝒅𝒙
= 𝟎

𝒅𝟐𝒇(𝒂)

𝒅𝒙𝟐
> 𝟎𝑓𝒂

𝒅𝒇(𝒃)

𝒅𝒙
= 𝟎

𝒅𝟐𝒇(𝒃)

𝒅𝒙𝟐
< 𝟎𝒇𝒃

𝒇(𝒙) = 𝟐 + 𝟑𝒙 − 𝒙𝟑

A +𝟏 , −𝟏 B −𝟏 , +𝟏 C +𝟑 , −𝟑 D −𝟑 , +𝟑 

21 𝒇(𝒙) = 𝟔𝒙𝟐 − 𝒙𝟑  𝒇(𝒙)[𝟎 , 𝟑] 

A 𝟔𝟒 B 𝟑𝟐 C 𝟐𝟕 D 𝟐𝟏 

22 𝒕𝒇(𝒙) = 𝟏𝟖𝒕 − 𝟐𝒕𝟐 − 𝟏

A 𝟏𝟖𝒕 − 𝟒 B 𝟏𝟖 − 𝟒𝒕 C 𝟒𝒕 D 𝟐𝒕 − 𝟏 

23 𝑭(𝒙) = 𝟐𝒙𝟓 − 𝒙𝟑 − 𝟏𝟎𝟐𝒇′(𝟏) 

A −𝟏𝟎𝟐 B −𝟑𝟗 C −𝟕 D 𝟕 
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