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• 

 

• 

 
 

𝟑 , 𝟔 , 𝟗 , 𝟏𝟐 , … ..𝟏𝟓 

• 

 

 

𝒏

𝒏𝟐 > 𝒏𝒏 = 𝟏𝟏𝟐 ≯ 𝟏

• 

(𝑻)(𝑭) 

• 𝒑 𝒒 

• 

(𝑻)(𝑭)𝒑 

~𝒑𝒑 
 

(𝑻)

(𝑭)

• 

𝒑 ∧ 𝒒 

• 

𝒑 ∨ 𝒒

 

•  

•  

•  

• 𝒑 → 𝒒  

𝒙𝟐 = 𝟏𝟔𝒙 = 𝟒

𝒑 → 𝒒𝒑 ∨ 𝒒𝒑 ∧ 𝒒𝒒𝒑

𝑻𝑻𝑻𝑻𝑻

𝑭𝑻𝑭𝑭𝑻

𝑻𝑻𝑭𝑻𝑭

𝑻𝑭𝑭𝑭𝑭

 

𝒑 → 𝒒 𝒎∠𝑨 = 𝟗𝟎°∠𝑨

𝒒 → 𝒑 ∠𝑨𝒎∠𝑨 = 𝟗𝟎°

~𝒑 → ~𝒒𝒎∠𝑨 ≠ 𝟗𝟎°∠𝑨

~𝒒 → ~𝒑∠𝑨𝒎∠𝑨 ≠ 𝟗𝟎°

•  

•  
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•  

𝑨 𝑩  

𝑷 𝒔 

𝒕 

𝒎 

𝑷 𝑸 𝑹 

𝑨 
𝑩 𝑪 

𝑷 𝑹 
𝒏 

𝓚 

𝑳 
𝑬 

𝑪 𝑩  

𝓚 

𝓚 

𝒘 

𝒏 

𝓖 𝓕 

 

 

 

 

• 𝑴𝑨𝑩̅̅ ̅̅𝑨𝑴̅̅ ̅̅ ̅ ≅ 𝑴𝑩̅̅ ̅̅ ̅𝑨 𝑩 𝑴 

 

 

 

 

𝑨 , 𝑩 , 𝑪𝑩

𝑨𝑪𝑨𝑩 + 𝑩𝑪 = 𝑨𝑪

𝑫∠𝑨𝑩𝑪

𝒎∠𝑨𝑩𝑫 + 𝒎∠𝑫𝑩𝑪 = 𝒎∠𝑨𝑩𝑪

𝑨 𝑩 𝑪 

𝑨𝑪 

𝑩𝑪 𝑨𝑩 
𝒚° 

𝑩 

𝑨 

𝑪 

𝑫 
𝒙° 

(𝒙 + 𝒚)° 
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• 𝒂 , 𝒃 , 𝒄 

𝒂 = 𝒃𝒂 + 𝒄 = 𝒃 + 𝒄

𝒂 = 𝒃𝒂 − 𝒄 = 𝒃 − 𝒄

𝒂 = 𝒃𝒂 ∙ 𝒄 = 𝒃 ∙ 𝒄

𝒂 = 𝒃𝒄 ≠ 𝟎 
𝒂

𝒄
=

𝒃

𝒄

𝒂 = 𝒂

𝒂 = 𝒃𝒃 = 𝒂

𝒂 = 𝒃𝒃 = 𝒄𝒂 = 𝒄

𝒂 = 𝒃𝒃𝒂𝒂

𝒂(𝒃 + 𝒄) = 𝒂𝒃 + 𝒂𝒄

𝑨𝑩 = 𝑨𝑩𝑨𝑩̅̅ ̅̅ ≅ 𝑨𝑩̅̅ ̅̅𝒎∠𝟏 = 𝒎∠𝟏∠𝟏 ≅ ∠𝟏

 

𝑨𝑩 = 𝑪𝑫 

 

𝑪𝑫 = 𝑨𝑩

 

𝑨𝑩̅̅ ̅̅ ≅ 𝑪𝑫̅̅ ̅̅

 

𝑪𝑫̅̅ ̅̅ ≅ 𝑨𝑩̅̅ ̅̅

 

𝒎∠𝟏 = 𝒎∠𝟐

 

𝒎∠𝟐 = 𝒎∠𝟏

 

∠𝟏 ≅ ∠𝟐

 

∠𝟐 ≅ ∠𝟏

 

 𝑨𝑩 = 𝑪𝑫𝑪𝑫 = 𝑬𝑭

 

𝑨𝑩 = 𝑬𝑭

 

 𝑨𝑩̅̅ ̅̅ ≅ 𝑪𝑫̅̅ ̅̅𝑪𝑫̅̅ ̅̅ ≅ 𝑬𝑭̅̅ ̅̅

 

𝑨𝑩̅̅ ̅̅ ≅ 𝑬𝑭̅̅ ̅̅

 

𝒎∠𝟏 = 𝒎∠𝟐

𝒎∠𝟐 = 𝒎∠𝟑

 

𝒎∠𝟏 = 𝒎∠𝟑

 

∠𝟏 ≅ ∠𝟐

∠𝟐 ≅ ∠𝟑

 

∠𝟏 ≅ ∠𝟑

𝟏 𝟐 

𝒎∠𝟏 + 𝒎∠𝟐 = 𝟏𝟖𝟎° 

𝟏 
𝟐 

𝒎∠𝟏 + 𝒎∠𝟐 = 𝟗𝟎° 

𝟏 𝟑 
𝟐 

𝟒 

𝒎∠𝟏 = 𝒎∠𝟑 𝒎∠𝟐 = 𝒎∠𝟒  

9
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 𝑨𝑪 ⊥ 𝑫𝑩∠𝟏, ∠𝟐, ∠𝟑, ∠𝟒

∠𝟏, ∠𝟐, ∠𝟑, ∠𝟒

∠𝟏 ≅ ∠𝟐 ≅ ∠𝟑 ≅ ∠𝟒

𝑨𝑪 ⊥ 𝑫𝑩∠𝟏 ≅ ∠𝟐

∠𝟐 ≅ ∠𝟒∠𝟒 ≅ ∠𝟑∠𝟑 ≅ ∠𝟏

∠𝟓 ≅ ∠𝟔∠𝟓∠𝟔

∠𝟓 ∠𝟔

∠𝟕 ∠𝟖

∠𝟕 ≅ ∠𝟖∠𝟕 ∠𝟖

 

  {ئ 

 

 
 

 

• 

 

𝒎∠𝟏 + 𝒎∠𝟐 = 𝟏𝟖𝟎°  

𝒎∠𝟐 + 𝒎∠𝟑 = 𝟏𝟖𝟎°

∠𝟏 ≅ ∠𝟑

• 

 

𝒎∠𝟒 + 𝒎∠𝟓 = 𝟗𝟎°  

𝒎∠𝟓 + 𝒎∠𝟔 = 𝟗𝟎°

∠𝟒 ≅ ∠𝟔

𝑨 

 
𝑩 𝑫 

𝑪 

𝟐 𝟏 

𝟑 𝟒 

𝟔 
𝟓 

𝟖 𝟕 

𝟏 

𝟐 

𝟑 

𝟒 

𝟓 

𝟔 
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𝟏 𝟏𝟒 , 𝟕 , 𝟎 , −𝟕 , … …

𝐀𝟏𝟒𝐁𝟏𝟐𝐂−𝟏𝟎𝐃−𝟏𝟒
𝟐 

𝐀𝐁𝐂𝐃

𝟑 𝟏 , 𝟐

𝐀𝐁𝐂𝐃

𝟒 𝑨 , 𝑩𝑨 , 𝑪

𝐀𝒎∠𝑩 = 𝒎∠𝑪𝐁 𝒎∠𝑩 + 𝒎∠𝑪
= 𝟏𝟖𝟎°

𝐂 𝒎∠𝑩 < 𝒎∠𝑪𝐃 𝒎∠𝑪 < 𝒎∠𝑩

𝟓 𝒙 = 𝟐𝒙𝟐 = 𝟒

𝐀𝒙𝟐 = 𝟒

𝒙 = 𝟐

𝐁𝒙𝟐 ≠ 𝟒

𝒙 ≠ 𝟐

𝐂𝒙 ≠ 𝟐

𝒙𝟐 ≠ 𝟒

𝐃𝒙 = 𝟐

𝒙𝟐 = 𝟒

𝟔 

𝐀𝐁𝐂 𝐃

𝟕 𝟐, 𝟓, 𝟏𝟏, 𝟐𝟑, ….

𝐀𝟑𝟕𝐁𝟒𝟑𝐂𝟒𝟕𝐃𝟓𝟑
𝟖 ∠𝟏 , ∠𝟐

𝐀𝐁𝐂𝐃 

𝟗 𝒎∠𝒂 + 𝒎∠𝒄 = 𝟏𝟖𝟎° , 𝒎∠𝒂 + 𝒎∠𝒃 = 𝟗𝟎°

𝐀𝒎∠𝒃 = 𝒎∠𝒄𝐁𝒎∠𝒃 > 𝒎∠𝒄𝐂𝒎∠𝒃 < 𝒎∠𝒄𝐃𝒎∠𝒃 = 𝒎∠𝒄
= 𝒎∠𝒂

𝟏𝟎 𝟗𝟎°

𝐀

𝟗𝟎°

𝐁

𝟗𝟎°

𝐂

𝟗𝟎°

𝐃

𝟗𝟎°

𝟏𝟏 𝟑 (𝒙 −
𝟕

𝟔
) = 𝟓𝟑𝒙 −

𝟕

𝟐
= 𝟓

𝐀𝐁𝐂𝐃

𝟏𝟐 

𝐀𝐁𝐂𝐃

 

  

𝟐 𝟏 

𝟐 

𝟏 𝟐 𝟏 

𝟐 
𝟏 

𝟐 
𝟏 

𝟐 

𝟏 

𝟐 

𝟏 𝟐 
𝟏 
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𝟏𝟑𝑨 , 𝑩 , 𝑪𝑨𝑩 + 𝑩𝑪 = 𝑨𝑪

𝐀

𝑨𝑪

𝐁

𝑨𝑩

𝐂

𝑨𝑪

𝐃

𝑨𝑩 

𝟏𝟒𝒙

𝐀𝟐𝟎𝐁𝟒𝟎𝐂𝟗𝟎𝐃𝟏𝟖𝟎
𝟏𝟓 𝑨𝑩̅̅ ̅̅ ≅ 𝑫𝑪̅̅ ̅̅𝑨𝑿̅̅ ̅̅ ≅ 𝑪𝑿̅̅ ̅̅

𝐀𝑨𝑫̅̅ ̅̅ ≅ 𝑩𝑪̅̅ ̅̅𝐁𝑩𝑿̅̅ ̅̅ ≅ 𝑪𝑿̅̅ ̅̅𝐂𝑫𝑿̅̅̅̅̅ ≅ 𝑿𝑩̅̅ ̅̅𝐃𝑩𝑫̅̅̅̅̅ ≅ 𝑫𝑨̅̅ ̅̅

𝟏𝟔 𝒏𝒏 + 𝟏

𝐀𝒏 = 𝟐𝐁𝒏 = 𝟑 𝐂𝒏 = 𝟓𝐃𝒏 = 𝟕
𝟏𝟕 𝒑 , 𝒒

𝐀𝒑 ∧ 𝒒𝐁𝒑 ∨ 𝒒𝐂~𝒑 → ~𝒒𝐃~𝒒 → 𝒑
𝟏𝟖 𝒑 ∧ 𝒒

𝐀𝐁𝐂𝐃

𝟏𝟗 

𝐀𝐁𝐂𝐃

𝟐𝟎 

𝐀𝐁𝐂𝐃

 

𝟐𝟏 𝒑𝒒

𝐀𝒑 ∨ 𝒒𝐁𝒑 ∧ ~𝒒𝐂𝒑 → 𝒒𝐃𝒒 → 𝒑
𝟐𝟐 𝒑𝒒

𝐀𝒑 ∨ 𝒒𝐁𝒑 ∧ ~𝒒𝐂𝒑 → 𝒒𝐃𝒒 → 𝒑
𝟐𝟑 𝑨 , 𝑩𝒎∠𝑨 = 𝟒𝟎°∠𝑩 

𝐀𝟑𝟎°𝐁𝟒𝟎°𝐂𝟓𝟎°𝐃𝟔𝟎°
𝟐𝟒𝟏 , 𝟐𝒎∠𝟏 = 𝟏𝟐𝟎°∠𝟐

𝐀 𝟑𝟎°𝐁 𝟒𝟎° 𝐂 𝟓𝟎° 𝐃 𝟔𝟎° 

 

  

𝒑 ∧ 𝒒 𝒒 𝒑 

 𝑻𝑻

 𝑭 𝑻

 𝑻 𝑭

 𝑭 𝑭

𝑻

𝑻

𝑻

𝑭

𝑨 𝑫 

𝑪 𝑩 

𝑿 

𝟐𝒙 
𝟑𝒙 

𝟒𝒙 

𝑻

𝑭 

𝑭

𝑻

𝑻

𝑭

𝑭

𝑭

𝑻

𝑭

𝑻

𝑻

… ئ . .. 

 ئ
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𝟐𝟓 𝑨𝑩̅̅ ̅̅ ≅ 𝑪𝑫̅̅ ̅̅𝒙 = ⋯

𝐀𝟐𝟖𝐁𝟏𝟔𝐂𝟕𝐃𝟒 
𝟐𝟔 

 𝒎∠𝟒 = 𝟑𝒙 + 𝟖𝟎 , 𝒎∠𝟏 = 𝟐𝒙 

𝒎∠𝟏

𝐀𝟐𝟎𝐁𝟐𝟓𝐂𝟒𝟎°𝐃𝟓𝟎°
𝟐𝟕 

 𝒎∠𝟒 = 𝟑𝒙 + 𝟖𝟎 , 𝒎∠𝟏 = 𝟐𝒙 

𝒎∠𝟐

𝐀𝟏𝟓𝟎𝐁𝟏𝟒𝟎𝐂𝟏𝟑𝟎°𝐃𝟏𝟎𝟎°
𝟐𝟖 

 

𝐀𝐁𝐂𝐃

𝟐𝟗 𝑫𝑪 = 𝑩𝑪

𝑨𝑩 + 𝑩𝑪 = 𝑨𝑩 + 𝑫𝑪

𝐀𝐁𝐂𝐃

𝟑𝟎 𝒙

𝐀𝟒𝟓°𝐁𝟓𝟎°𝐂𝟓𝟓°𝐃𝟔𝟎°
𝟑𝟏 𝑨𝑩𝒙

𝐀𝟒𝟎°𝐁𝟔𝟎°𝐂𝟕𝟎°𝐃𝟖𝟎°
𝟑𝟐𝑬𝑫𝑭̅̅ ̅̅𝑫𝑬 = 𝟖𝒙 − 𝟑 , 𝑬𝑭 = 𝟑𝒙 + 𝟕𝒙

𝐀 𝟐𝐁 𝟓𝐂 𝟏𝟑 𝐃 𝟐𝟔 

 

  

𝟏 

𝟒 
𝟑 

𝟐 

𝟏 

𝟒 
𝟑 

𝟐 

𝑪 

𝑫 

𝑬 

𝑩 

𝑨 

𝒙 

𝟏𝟑𝟓° 

𝑨 

𝑩 

𝑪 

𝑫 

𝟐𝟐 𝑨 

𝑩 

𝟒𝒙 − 𝟔 

13
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𝟏𝟐𝟑 𝟒 𝟓 𝟔 𝟕 𝟖 𝟗𝟏𝟎 𝟏𝟏𝟏𝟐 

𝐃𝐂𝐀𝐀𝐂𝐂 𝐂𝐂𝐂𝐀𝐀𝐂

𝟏𝟑 𝟏𝟒 𝟏𝟓 𝟏𝟔 𝟏𝟕 𝟏𝟖 𝟏𝟗 𝟐𝟎 𝟐𝟏 𝟐𝟐 𝟐𝟑 𝟐𝟒 

𝐂 𝐀 𝐂 𝐀 𝐂 𝐂 𝐀 𝐁 𝐁 𝐂 𝐂 𝐃 

𝟐𝟓 𝟐𝟔 𝟐𝟕 𝟐𝟖 𝟐𝟗 𝟑𝟎 𝟑𝟏 𝟑𝟐  

𝐂 𝐂 𝐁 𝐃 𝐁 𝐀 𝐁 𝐀 
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𝑱𝑲 ⃡   ∥ 𝑳𝑴 ⃡     

𝑩𝑪̅̅ ̅̅𝑬𝑯̅̅̅̅̅

𝓐 , 𝓑 

 

 

 

 

  𝒕𝒒 , 𝒓 

∠𝟑 , ∠𝟒 , ∠𝟓 , ∠𝟔

∠𝟏 , ∠𝟐 , ∠𝟕 , ∠𝟖

∠𝟒∠𝟓  ∠𝟑 ∠𝟔

∠𝟑∠𝟓  ∠𝟒  ∠𝟔

∠𝟏 ∠𝟕 ∠𝟐 ∠𝟖

∠𝟏∠𝟓 ∠𝟐 ∠𝟔

∠𝟑 ∠𝟕 ∠𝟒  ∠𝟖

 

  

𝑲 

𝑴 𝑳 

𝑱 

𝓐 

𝓑 

𝑨 

𝑩 𝑪 

𝑯 

𝑬 

𝑫 

𝑮 

𝑭 

𝒕 

𝒒 

𝒓 

𝟏 
𝟐 

𝟑 𝟒 

𝟔 𝟓 

𝟖 𝟕 
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 ∠𝟏 ≅  ∠𝟑
∠𝟐 ≅  ∠𝟒
∠𝟓 ≅  ∠𝟕
∠𝟔 ≅  ∠𝟖

∠𝟐 ≅  ∠𝟔
∠𝟕 ≅  ∠𝟑

∠𝟐 +  ∠𝟑 = 𝟏𝟖𝟎°
∠𝟔 +  ∠𝟕 = 𝟏𝟖𝟎°

∠𝟏 ≅  ∠𝟓
∠𝟒 ≅  ∠𝟖

 

𝒂 ∥ 𝒃

𝒕 ⊥ 𝒂 

𝒕 ⊥ 𝒃

 

 

 

 

𝒂 

𝒃 

  𝒕 

∠𝟏 ≅  ∠𝟑∠𝟐 ≅  ∠𝟒 

∠𝟓 ≅  ∠𝟕 ∠𝟔 ≅  ∠𝟖

𝒑 ∥ 𝒒

  

∠𝟐 ≅  ∠𝟔 ∠𝟕 ≅  ∠𝟑

∠𝟐 +  ∠𝟑 = 𝟏𝟖𝟎°
∠𝟔 +  ∠𝟕 = 𝟏𝟖𝟎°

 

∠𝟏 ≅  ∠𝟓∠𝟒 ≅  ∠𝟖
 

𝒕 ⊥ 𝒂 , 𝒕 ⊥ 𝒃 

𝒂 ∥ 𝒃
𝒂 

𝒃 

  𝒕 

 

  

𝟒 𝟐 𝟑 

𝟓 𝟔 𝟕 𝟖 

𝟏 

𝒑 
𝒒 

𝟒 𝟐 𝟑 

𝟓 𝟔 𝟕 𝟖 

𝟏 

𝒑 𝒒 
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𝒚 = 𝒎𝒙 + 𝒃

𝒎𝒃𝒚 𝟑 𝒚𝟐

𝒚 = 𝟑𝒙 + 𝟐

𝒚 − 𝒚𝟏 = 𝒎(𝒙 − 𝒙𝟏)

𝒎(𝒙𝟏 , 𝒚𝟏)
𝟒 

(𝟐 , 𝟑)

𝒚 − 𝟑 = 𝟒(𝒙 − 𝟐)

 

 

 

 

 

  

𝒚 𝒙

𝒎 =
𝒚𝟐 − 𝒚𝟏

𝒙𝟐 − 𝒙𝟏

(𝟒 , 𝟐) , (𝟔 , 𝟖)

𝒎 =
𝒚𝟐 − 𝒚𝟏

𝒙𝟐 − 𝒙𝟏
= 

𝟖 − 𝟐

𝟔 − 𝟒
=

𝟔

𝟐
= 𝟑 𝒙𝟐 ≠ 𝒙𝟏 

𝒙 

  𝒚 

𝒐 

𝐌

• 𝒂 ∥ 𝒃𝒎∠𝒙 = 𝒎∠𝟏 + 𝒎∠𝟐 

 

 
𝒂 

𝒃 

𝟏 

𝟐 

𝒙 

𝒂 

𝒃 

𝒙 

𝟐 

𝟏 

𝒙

𝟑𝟎° 

𝟑𝟓° 

𝒙 
𝒎∠𝒙 = 𝟑𝟎 + 𝟑𝟓 

𝒎∠𝒙 = 𝟔𝟓° 
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• 𝒚 = 𝒃 

𝒃 𝒚

𝒚 = −𝟐

• 𝒙 = 𝒂 

𝒂 𝒙

𝒙 = 𝟑

          

          

          

          

          

          

          

          

          

          

 

 

  

 

 {}{}}  

𝒙 

𝒚 

𝒐 

• 

 

• −𝟏

𝒚 = 𝟐𝒙 + 𝟑  , 𝒚 = −
𝟏

𝟐
𝒙 − 𝟓 

𝒎𝟏 = 𝟐  , 𝒎𝟐 = −
𝟏

𝟐
𝒎𝟏 ∙  𝒎𝟐 = −𝟏

 

• 

 

𝒚 = 𝟐𝒙 + 𝟑  , 𝒚 = 𝟐𝒙 − 𝟓 

𝒎𝟏 = 𝟐  , 𝒎𝟐 = 𝟐

• 

 

• (𝒙𝟏 , 𝒚𝟏) 

𝒂𝒙 + 𝒃𝒚 + 𝒄 = 𝟎

𝒅 =
|𝒂𝒙𝟏 + 𝒃𝒚𝟏 + 𝒄|

√𝒂𝟐 + 𝒃𝟐

•  

𝒚𝟏 = 𝒎𝒙 + 𝒃𝟏  

𝒚𝟐 = 𝒎𝒙 + 𝒃𝟐  

𝒅 =
|𝒃𝟐 − 𝒃𝟏|

√𝒎𝟐 + 𝟏
𝒚 = 𝟑 , 𝒚 = 𝟓

𝒅 =
|𝟓 − 𝟑|

√(𝟎)𝟐 + 𝟏
= 𝟐

𝑨 

𝑪 

𝑩 
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𝟏 𝒚 = 𝟓𝒙 + 𝟑(𝟎 , 𝟑)

𝐀𝒚 = −𝟓𝒙 + 𝟑𝐁
𝒚 = −

𝟏

𝟓
𝒙 + 𝟑

𝐂
𝒚 =

𝟏

𝟓
𝒙 + 𝟑

𝐃
𝒚 = −𝟓𝒙 +

𝟏

𝟑
𝟐 (𝟗 , 𝟐) , (𝟎 , 𝟓) 

𝐀𝟏

𝟒

𝐁𝟏

𝟑

𝐂𝟏

𝟐

𝐃
−

𝟏

𝟑
𝟑 𝟓  𝟐

𝐀𝐁𝐂𝐃

𝟒 𝒓𝑨(𝒓 , 𝟑) , 𝑩(𝟓 , −𝟕)−𝟓

𝐀−𝟕𝐁 𝟎𝐂 𝟑𝐃 𝟏𝟎
𝟓 𝟐𝒙 + 𝒚 = 𝟓

𝐀𝟐. 𝟓 𝐁𝟐𝐂−𝟏𝐃−𝟐
𝟔 𝒚 = −𝟏

𝐀(−𝟐 , −𝟕) , (−𝟐 , 𝟏)𝐁(𝟒 , −𝟕) , (𝟒 , 𝟕)𝐂(𝟕 , 𝟏) , (−𝟐 , 𝟏)𝐃(𝟒 , −𝟏) , (−𝟐 , −𝟏)

𝟕𝒚 = −
𝟑

𝟐
𝒙 + 𝟕

𝐀
𝒚 =

𝟐

𝟑
𝒙 + 𝟒

𝐁
𝒚 =

𝟏

𝟒
𝒙 − 𝟏

𝐂
𝒚 =

𝟑

𝟐
𝒙 + 𝟒

𝐃
𝒚 =

𝟑

𝟒
𝒙 − 𝟓

𝟖 𝒂 + 𝒅 + 𝒇 + 𝒈

𝐀𝟑𝟔𝟎°𝐁𝟑𝟒𝟎°𝐂𝟐𝟕𝟎°𝐃𝟏𝟖𝟎°
𝟗 𝒚 = 𝟑𝒙 − 𝟔 , 𝟑𝒚 = 𝟗𝒙 + 𝟐𝟕

𝐀𝐁𝐂

𝒚 

𝐃

𝒙

𝟏𝟎 𝒙

𝐀𝟏𝟓°𝐁𝟐𝟓°𝐂𝟑𝟎°𝐃𝟓𝟎° 
𝟏𝟏 𝒚 = 𝟐𝒙 + 𝟑

𝐀
𝒚 = 𝟐𝒙 +

𝟏

𝟑

𝐁
𝒚 =

𝟏

𝟐
𝒙 +

𝟏

𝟑

𝐂
𝒚 =

𝟏

𝟐
𝒙 −

𝟏

𝟑

𝐃
𝒚 = −

𝟏

𝟐
𝒙 − 𝟑

 

  

𝒄 
𝒇 

𝒂 𝒃 

𝒅 
𝒆 
𝒈 𝒉 

𝟏𝟑𝟎° 

𝟖𝟎° 

(𝟐𝒙)° 

𝟒 

𝟏 𝟐 

𝟑 

𝟕 
𝟓 

𝟖 

𝟔 
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𝟏𝟐(−𝟐 , 𝟏)𝒚 =
𝟏

𝟑
𝒙 + 𝟓

𝐀𝒚 = 𝟑𝒙 + 𝟕𝐁
𝒚 =

𝟏

𝟑
𝒙 + 𝟕

𝐂
𝒚 = −

𝟏

𝟑
𝒙 − 𝟓

𝐃𝒚 = −𝟑𝒙 − 𝟓

𝟏𝟑 (−𝟗 , 𝟐)  , (𝟎 , 𝟓) 

𝐀
𝒚 =

𝟏

𝟑
𝒙 + 𝟓

𝐁
𝒚 = −

𝟏

𝟑
𝒙 − 𝟓

𝐂
𝒚 =

𝟏

𝟑
𝒙 − 𝟓

𝐃
𝒚 = −

𝟏

𝟑
𝒙 + 𝟓

𝟏𝟒 𝒎∠𝟏 = 𝟖𝟎°𝒎∠𝟐

𝐀𝟏𝟎°𝐁𝟖𝟎°𝐂𝟏𝟎𝟎°𝐃𝟏𝟐𝟎°
𝟏𝟓 (𝟒 , 𝟏)  , (𝟒𝒙 , −𝟕)𝟐𝒙

𝐀−𝟖𝐁 −𝟐𝐂 𝟎𝐃 𝟐
𝟏𝟔 𝒂𝒃

𝐀∠𝟐 ≅ ∠𝟒 𝐁∠𝟐 ≅ ∠𝟖 𝐂∠𝟒 ≅ ∠𝟔 𝐃∠𝟏 ≅ ∠𝟓 
𝟏𝟕∠𝟐

𝐀𝟏𝟎𝟎°𝐁𝟗𝟎°𝐂𝟖𝟎°𝐃𝟏𝟎°
𝟏𝟖𝒚 = 𝟑𝒙 − 𝟑

𝐀𝟑𝐁−𝟑𝐂𝟏

𝟑

𝐃
−

𝟏

𝟑
𝟏𝟗 𝟐(𝟎 , 𝟖)

𝐀𝒚 = 𝟐𝒙 + 𝟖𝐁𝒚 = 𝟐𝒙 − 𝟒𝐂𝒚 = 𝟐𝒙 − 𝟖𝐃𝒚 = 𝟐𝒙 + 𝟒
𝟐𝟎 

𝐀𝟎𝐁𝟏𝐂𝟐𝐃

𝟐𝟏 𝒚 = 𝟒 , 𝒚 = −𝟐

𝐀𝟔𝐁𝟐𝐂−𝟐𝐃−𝟔
𝟐𝟐 𝒚 = 𝒙   , 𝒚 = 𝒙 + 𝟐

𝐀𝟏𝐁𝟏. 𝟓𝐂√𝟐𝐃−𝟔

𝟐𝟑 𝒚 − 𝟐𝒙 = 𝟐

𝐀𝟐𝒚 + 𝟒𝒙 = 𝟒𝐁𝒚 − 𝟒𝒙 = 𝟐𝐂𝟑𝒚 − 𝟏𝟏 = 𝟔𝒙𝐃𝒚 = 𝟐 − 𝟐𝒙

 

  

𝟐 

𝟏 

𝟐 𝟏 

𝒂 𝒃 

𝟓 𝟔 

𝟒 𝟑 𝟖 𝟕 

𝟐 

𝟖𝟎° 
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𝟐𝟒 𝒙

𝐀𝟐𝟒𝐁𝟑𝟎°𝐂𝟓𝟎°𝐃𝟔𝟎°
𝟐𝟓 𝓵 ∥ 𝒎𝒙

𝐀𝟏𝟓°𝐁𝟑𝟎°𝐂𝟔𝟎°𝐃𝟖𝟎° 
𝟐𝟔 

𝐀𝑩𝑪 ̅̅ ̅̅ ̅, 𝑭𝑮̅̅ ̅̅𝐁𝑩𝑭 ̅̅ ̅̅ ̅, 𝑫𝑯̅̅ ̅̅ ̅𝐂𝑯𝑮 ̅̅ ̅̅ ̅, 𝑫𝑯̅̅ ̅̅ ̅𝐃𝑩𝑪 ̅̅ ̅̅ ̅, 𝑬𝑭̅̅ ̅̅  
𝟐𝟕 (𝟐 , 𝟒)𝒚 = 𝒙   , 𝒚 = 𝟐𝒙 + 𝟓

𝐀𝟏𝟑√𝟓𝐁 𝟓𝐂 √𝟓𝐃 𝟓√𝟓
𝟐𝟖 

𝟑𝟓°

𝒙 

𝐀𝟑𝟓°𝐁𝟓𝟓°𝐂𝟕𝟎°𝐃𝟏𝟎𝟎° 
𝟐𝟗 

 

𝐀𝟒𝐁𝟏

𝟒

𝐂
−

𝟏

𝟒

𝐃−𝟒

𝟑𝟎𝟓  𝟏

𝐀𝐁𝐂𝐃

 

  

(𝟐𝒙)° 

(𝟑𝒙 + 𝟔𝟎)° 

𝑫 

𝑨 𝑩 

𝑭 

𝑮 

𝑪 

𝑬 

𝑯 

𝒙° 

𝟑𝟓° 

𝟒 

𝟏 𝟐 
𝟑 

𝟕 
𝟓 𝟔 

          

          

          

          

          

          

          

          

 

𝒙 

𝒚 

𝒐 

𝒙° 

𝟑𝟎° 

𝓵 

𝒎 
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𝟏𝟐𝟑 𝟒 𝟓 𝟔 𝟕 𝟖 𝟗𝟏𝟎 𝟏𝟏𝟏𝟐 

𝐁𝐃𝐀𝐂𝐃𝐃 𝐀𝐀𝐁𝐀𝐀𝐁

𝟏𝟑 𝟏𝟒 𝟏𝟓 𝟏𝟔 𝟏𝟕 𝟏𝟖 𝟏𝟗 𝟐𝟎 𝟐𝟏 𝟐𝟐 𝟐𝟑 𝟐𝟒 

𝐀 𝐂 𝐂 𝐀 𝐀 𝐃 𝐀 𝐁 𝐀 𝐂 𝐀 𝐀 

𝟐𝟓 𝟐𝟔 𝟐𝟕 𝟐𝟖 𝟐𝟗 𝟑𝟎  

𝐂 𝐃 𝐂 𝐁 𝐃 𝐃 

 

 

  

23



 
23
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𝟔𝟎°

• 𝟔𝟎°

𝒙

 

 

 

 

𝟏𝟖𝟎°

𝒎∠𝟏 +  𝒎∠𝟐 +  𝒎∠𝟑 = 𝟏𝟖𝟎°
𝒎∠𝒙 =  𝒎∠𝟏 +  𝒎∠𝟐𝒎∠𝟏 +  𝒎∠𝟐 = 𝟗𝟎°

𝒎∠𝒙

𝒎∠𝒙 = 𝟏𝟖𝟎 − (𝟒𝟓 + 𝟔𝟎)
= 𝟏𝟖𝟎 − 𝟏𝟎𝟓

= 𝟕𝟓°

 

 
 

𝒎∠𝒙 = 𝟕𝟓 + 𝟑𝟒
= 𝟏𝟎𝟗°

 
 
 
 

𝒎∠𝒙 = 𝟗𝟎 − 𝟑𝟓
= 𝟓𝟓°

 ر

𝟏 

𝟐 

 ر

𝒙 

𝟑𝟓° 

 

  ششش 

𝟔𝟎° 𝟒𝟓° 

𝒙 

𝟏𝟕 𝟐𝒙 + 𝟏 
𝟐𝒙 + 𝟏 = 𝟏𝟕 

𝟐𝒙 = 𝟏𝟕 − 𝟏 

𝟐𝒙 = 𝟏𝟔 

𝒙 = 𝟖 

 𝒙 ر

𝟏 

𝟐 

𝒙 

𝟕𝟓° 

𝟑𝟒° 

𝟑 

𝟏 

𝟐 

𝟏𝟏𝟎° 

𝟐𝟓° 
𝟒𝟓° 𝟔𝟎° 

𝟑𝟎° 

𝟕𝟓° 

𝟔𝟓° 𝟒𝟎° 

•  
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𝑺𝑺𝑺

𝑺𝑨𝑺

𝑨𝑺𝑨

𝑨𝑨𝑺

 

 

 

 ∆𝐀𝐁𝐂

 

 {}}  

𝐀(?  , 𝒃) 

𝐁(? , ? ) 

𝒐 

𝐂(𝒂 , ? ) 
𝒙 

𝒚 

𝐁(𝟎  , 𝒃) 

𝐂(?  , ? ) 𝐀(−𝟐𝒂  , ? ) 

 

𝒐 

𝒚 

𝒙 
𝒐 

𝐀(?  , ? ) 

 

𝐁(?  , ? ) 

 

𝐂(𝒂  , ? ) 

 

𝒙 

𝒚 

𝐀 (
𝒂

𝟐
  , 𝒃)   𝐁(𝟎 , 𝟎) 𝐂(𝒂 , 𝟎) , , 𝐀(−𝟐𝒂  , 𝟎) 

 

𝐁(𝟎  , 𝒃) 𝐂(𝟐𝒂  , 𝟎) , , 𝐀(𝟎  , 𝟎) 

 

𝐁(𝟎  , 𝒂) 

 

𝐂(𝒂  , 𝟎) 

 

, , 

• 
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𝟏 𝟖𝟎° , 𝟓𝟎° , 𝟓𝟎°

𝐀𝐁𝐂𝐃

𝟐 𝟏𝟏𝟎° , 𝟒𝟎°

𝐀𝟏𝟔𝟎°𝐁𝟏𝟓𝟎°𝐂𝟏𝟒𝟎°𝐃𝟕𝟎°
𝟑 𝒙 = 𝟐𝒚𝒚

𝐀𝟐𝟕°𝐁𝟑𝟎°𝐂𝟑𝟔°𝐃𝟒𝟎°
𝟒 

𝐀𝟑𝟎°𝐁 𝟒𝟎°𝐂 𝟔𝟎°𝐃 𝟏𝟐𝟎°
𝟓 𝒙

𝐀𝟔𝟎°𝐁𝟕𝟎° 𝐂𝟏𝟏𝟎°𝐃𝟏𝟖𝟎°
𝟔 

∆𝑨𝑩𝑬 ≅ ∆𝑫𝑪𝑬

𝐀𝐒𝐀𝐒𝐁𝐀𝐒𝐀𝐂𝐒𝐒𝐒𝐃𝐀𝐀𝐒
𝟕

𝐀𝟑𝟎°𝐁𝟔𝟎°𝐂𝟗𝟎°𝐃𝟏𝟐𝟎° 
𝟖 𝒎∠𝑪

𝐀𝟑𝟓°𝐁𝟓𝟎°𝐂𝟔𝟎°𝐃𝟖𝟓°
𝟗 𝒙

𝐀𝟓°𝐁𝟖°𝐂𝟏𝟎°𝐃𝟐𝟎°
𝟏𝟎𝟕𝟎° , 𝟑𝟎° 

𝐀 𝟏𝟎𝟎° 𝐁 𝟏𝟏𝟎° 𝐂 𝟏𝟐𝟎° 𝐃 𝟏𝟓𝟎° 

 

  

𝒚 

𝒙 𝒙 

𝟖𝟎° 

𝒙 

𝑪 

𝑩 

𝑫 

𝑬 

𝑨 

𝒙 

𝟑𝟎° 

𝟖𝟓° 

𝟑𝟓° 𝑨 𝑩 

𝑪 𝑫 

𝟒𝟎° 𝟐𝒙 
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𝟏𝟏∠𝑩𝒎∠𝑨 = 𝟕𝟎°𝑨𝑩 ≅ 𝑨𝑪

𝐀𝟔𝟎°𝐁𝟓𝟓°𝐂𝟒𝟎°𝐃𝟑𝟎°
𝟏𝟐 𝒙

𝐀𝟖𝐁𝟔𝐂𝟓𝐃𝟒
𝟏𝟑 𝑪𝑩 ≅ 𝑪𝑨𝑨𝑩 

𝐀𝟒𝐁 𝟓𝐂 𝟔𝐃 𝟏𝟎
𝟏𝟒 ∆𝑹𝑺𝑻𝑹𝑺̅̅ ̅̅

𝐀𝟓𝐁𝟏𝟎𝐂𝟏𝟓𝐃𝟑𝟎
𝟏𝟓 𝒙

𝐀𝟕𝟐°𝐁𝟗𝟎° 𝐂𝟏𝟐𝟎° 𝐃𝟏𝟓𝟎° 
𝟏𝟔

𝐀𝟏𝟎 , 𝟏𝟎 , 𝟏𝟑𝐁𝟏𝟐 , 𝟏𝟐 , 𝟏𝟎𝐂𝟏𝟎 , 𝟏𝟏 , 𝟏𝟏𝐃𝟏𝟎 , 𝟏𝟏 , 𝟏𝟐
𝟏𝟕 𝒙

𝐀𝟒𝐁𝟓𝐂𝟖𝐃𝟏𝟎

 

  

𝟕𝟎° 

𝑨 

𝑩 𝑪 

𝟒𝟎° (𝟖𝒙)° 

𝒙 + 𝟏𝟎 

𝑹 

𝑻 𝑺 

𝟑𝒙 

𝟐𝒙 + 𝟓 

𝒙 

𝟑𝒙 − 𝟓 
𝟐𝒙 

𝒙 + 𝟖 

(𝒙  , 𝟒) 

(𝟎 , 𝟎) 𝒐 (𝟏𝟎 , 𝟎) 
𝒙 

𝒚 

𝒙 + 𝟑 
𝑪 

𝑩 𝑨 

𝟐𝒙 − 𝟏 

𝟑𝒙 − 𝟐 
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𝟏𝟖𝒙

𝐀𝟐𝟎°𝐁𝟒𝟎°𝐂𝟔𝟎°𝐃𝟖𝟎°
𝟏𝟗 𝒎∠𝑵𝑬𝑹𝑹𝑾 ∥ 𝑩𝑪

𝐀𝟑𝟎°𝐁𝟔𝟎°𝐂𝟏𝟐𝟎°𝐃𝟏𝟖𝟎°
𝟐𝟎 

𝒂 , 𝒃

𝐀𝒂 + 𝒃 < 𝟗𝟎°𝐁𝒂 + 𝒃 > 𝟗𝟎°𝐂𝒂 + 𝒃 = 𝟗𝟎°𝐃𝒂 + 𝒃 = 𝟒𝟓°
𝟐𝟏  𝑨𝑪̅̅ ̅̅ ̅ ≅ 𝑿𝒁̅̅ ̅̅  ∠𝑪 ≅  ∠𝒁

∆𝑨𝑩𝑪 ≅ ∆𝑿𝒀𝒁
 

𝐀𝑩𝑪̅̅ ̅̅ ≅ 𝒀𝒁̅̅ ̅̅𝐁 𝑨𝑩̅̅ ̅̅ ≅ 𝑿𝒀̅̅ ̅̅𝐂 𝑩𝑪̅̅ ̅̅ ≅ 𝑿𝒁̅̅ ̅̅𝐃 𝑿𝒁̅̅ ̅̅ ≅ 𝑿𝒀̅̅ ̅̅

𝟐𝟐∆𝑪𝑩𝑿 ≅ ∆𝑺𝑴𝑳

𝐀𝑩𝑪̅̅ ̅̅ ≅ 𝑴𝑳̅̅̅̅̅𝐁∠𝑿 ≅  ∠𝑺𝐂𝑿𝑪̅̅ ̅̅ ≅ 𝑴𝑳̅̅̅̅̅𝐃∠𝑿𝑪𝑩 ≅  ∠𝑳𝑺𝑴
𝟐𝟑 ∠𝟏 ≅  ∠𝟐𝑩𝑪̅̅ ̅̅ ⊥ 𝑨𝑫̅̅ ̅̅

∆𝑨𝑩𝑪 ≅ ∆𝑫𝑩𝑪

𝐀𝐀𝐀𝐒𝐁𝐀𝐒𝐀𝐂𝐒𝐀𝐒𝐃𝐒𝐒𝐒
𝟐𝟒𝑹

𝐀(
𝒂

𝟐
 , 𝒃) 𝐁(𝒂 , 𝒃) 𝐂(𝟒𝒂 , 𝒃)𝐃(

𝒂

𝟒
 , 𝒃) 

𝟐𝟓𝟑𝟎° , 𝟒𝟎°

𝐀 𝟏𝟓𝟎° 𝐁 𝟏𝟐𝟎° 𝐂 𝟏𝟏𝟎° 𝐃 𝟏𝟎𝟎° 

 

 

  

𝒙° 

𝑬 
𝑹 

𝑪 𝑩 

𝑾 

𝑵 

𝒃 𝒂 

𝑹(?  , 𝒃) 

𝑷(𝟎 , 𝟎) 

𝒐 𝑸(𝟐𝒂 , 𝟎) 
𝒙 

𝒚 

𝒁 

𝒀 

𝑿 𝑨 

𝑩 

𝑪 

𝑩 

𝑫 𝑨 
𝑪 

𝟐 𝟏 
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𝟐𝟔 

 

𝐀𝐁𝐂𝐃

𝟐𝟕  𝑾𝑿̅̅ ̅̅ ̅̅ ≅ 𝑱𝑲̅̅̅̅ ,  𝒀𝑿̅̅ ̅̅ ̅ ≅ 𝑰𝑲̅̅̅̅  

∠𝑿 ≅  ∠𝑲

𝐀∆𝑾𝑿𝒀 ≅ ∆𝑲𝑰𝑱𝐁∆𝑾𝑿𝒀 ≅ ∆𝑲𝑱𝑰𝐂∆𝑾𝑿𝒀 ≅ ∆𝑱𝑲𝑰𝐃∆𝑾𝑿𝒀 ≅ ∆𝑰𝑱𝑲
𝟐𝟖 𝑹

𝐀𝟓𝟕°𝐁𝟓𝟗°𝐂𝟔𝟓°𝐃𝟔𝟖°
𝟐𝟗 𝟒𝟒° 

𝐀𝟏𝟎𝟖°𝐁 𝟗𝟐°𝐂 𝟓𝟔°𝐃 𝟒𝟒°
𝟑𝟎 𝟗𝟐° , 𝟒𝟓°

𝐀𝐁𝐂𝐃

𝟑𝟏 𝒙

𝐀𝟕𝟓°𝐁𝟔𝟎°𝐂𝟒𝟓°𝐃𝟑𝟎°
𝟑𝟐∆𝑨𝑩𝑪𝒎∠𝑨 = 𝟗𝟒°

𝐀𝒎∠𝑩 = 𝟗𝟒°𝐁𝒎∠𝑩 = 𝟒𝟕°𝐂𝑨𝑩 = 𝑩𝑪𝐃𝑨𝑩 = 𝑨𝑪

  

𝟒𝟎 𝐦 𝟑𝟐 𝐦 

𝟐𝟒 𝐦 

𝟏𝟐𝟓° 
𝟔𝟖° 

𝑹 

𝑺 
𝑻 

𝑨 

𝑩 𝑪 

𝟗𝟒° 

𝟔𝟎° 

𝒙 

𝑾 

𝑿 𝒀 

𝑰 
𝑲 

𝑱 
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𝟏𝟐𝟑 𝟒 𝟓 𝟔 𝟕 𝟖 𝟗𝟏𝟎 𝟏𝟏𝟏𝟐 

𝐃𝐀𝐂𝐃𝐁𝐁 𝐃𝐂𝐃𝐂𝐁𝐂

𝟏𝟑 𝟏𝟒 𝟏𝟓 𝟏𝟔 𝟏𝟕 𝟏𝟖 𝟏𝟗 𝟐𝟎 𝟐𝟏 𝟐𝟐 𝟐𝟑 𝟐𝟒 

𝐃 𝐂 𝐂 𝐀 𝐁 𝐁 𝐂 𝐂 𝐀 𝐃 𝐁 𝐁 

𝟐𝟓 𝟐𝟔 𝟐𝟕 𝟐𝟖 𝟐𝟗 𝟑𝟎 𝟑𝟏 𝟑𝟐  

𝐀 𝐃 𝐂 𝐀 𝐁 𝐀 𝐂 𝐃 
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𝟐𝟗 32



 
23

 

 

 

 

 

 

  

  

  

• • 

 

  

  

• • 

• ( )
𝟐

= (   )
𝟐

+ (   )
𝟐

𝒙

𝒙 

𝟒 

𝟑 
(𝒙)𝟐 = (𝟑 )𝟐 + (𝟒)𝟐

𝒙𝟐 = 𝟗 + 𝟏𝟔

𝒙𝟐 = 𝟐𝟓 ⇒ 𝒙 = 𝟓 

• (𝟑 , 𝟒 , 𝟓 )
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𝑩 𝑬 

𝑫 𝑭 
𝑪𝑫

𝑨𝑩𝑨𝑪 = 𝑩𝑪

𝑩𝑭∠𝑫𝑩𝑬

𝑭𝑫 ⊥ 𝑩𝑫 , 𝑭𝑬 ⊥ 𝑩𝑬

𝑫𝑭 = 𝑭𝑬

𝑪 

𝑩 𝑨 𝑫 

• 𝑷
𝟐

𝟑
 

• 𝑷
𝟏

𝟑
 

• 𝑱𝑷 =
𝟏

𝟐
 𝑷𝑪𝑷𝑪 = 𝟐 𝑱𝑷 

• 

𝑲 

𝑩 

𝑪 
𝑳 𝑨 

𝑱 
𝑷 

∆𝑨𝑩𝑪𝑭𝑪 = 𝟏𝟓 

 𝑭𝑸  , 𝑸𝑪 
𝑫 

𝑩 

𝑪 
𝑬 𝑨 

𝑭 𝑸 

𝑭𝑸 =
𝟏

𝟑
 𝑭𝑪 

𝑭𝑸 =
𝟏

𝟑
 (𝟏𝟓) = 𝟓

𝑸𝑪 =
𝟐

𝟑
 𝑭𝑪 

𝑭𝑸 =
𝟐

𝟑
 (𝟏𝟓) = 𝟏𝟎
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 𝒂 > 𝒃 𝒂 = 𝒃𝒂 < 𝒃

𝒂 > 𝒃 , 𝒃 > 𝒄𝒂 > 𝒄 

𝒂 < 𝒃 , 𝒃 < 𝒄𝒂 < 𝒄

𝒂 > 𝒃𝒂 + 𝒄 > 𝒃 + 𝒄

𝒂 < 𝒃𝒂 + 𝒄 < 𝒃 + 𝒄

𝒂 > 𝒃𝒂 − 𝒄 > 𝒃 − 𝒄

𝒂 < 𝒃𝒂 − 𝒄 < 𝒃 − 𝒄

 

• 𝒂 , 𝒃𝒂 > 𝒃

𝒄

𝒂 = 𝒃 + 𝒄 

𝟓 = 𝟐 + 𝟑𝟓 > 𝟑𝟓 > 𝟐

• 𝒂 , 𝒃 , 𝒄 

• 

  

 

• 

𝒎∠𝟏 > 𝒎∠𝑨 

 

𝒎∠𝟏 > 𝒎∠𝑩 

 

•  

𝟓  , 𝟕  , 𝟏𝟎 

𝟓 + 𝟕 ? 𝟏𝟎 

𝟏𝟐 > 𝟏𝟎 

• 

> 𝒙 >

𝟒 , 𝟖

𝟖 + 𝟒 > 𝒙 > 𝟖 − 𝟒

 𝟏𝟐 > 𝒙 > 𝟒

(𝟒 , 𝟏𝟐)

𝑨 

𝑩 
𝑪 

𝟏 

• 𝒎∠𝟏

∠𝟑 , ∠𝟒 , ∠𝟓 , ∠𝟔      

• 𝒎∠𝟖  

∠𝟐

𝑸 

𝑹 
𝑷 

𝟏 

𝟐 

𝟑 𝟒 

𝟓 
𝟔 𝟖 

𝑺 𝟕 

35



 
23

  

  

 

  

• 

𝑿 

𝒀 

𝒁 

𝟗 𝟕 

• 

 𝑿𝒀 > 𝒀𝒁 

 𝒎∠𝒁 > 𝒎∠𝑿  

∆𝑨𝑩𝑪

∠𝑩 , ∠𝑪 , ∠𝑨         

𝑪 

𝑨 

𝑩 

𝟑. 𝟕 
𝟒. 𝟖 

𝟕 

• 𝟒𝒙 < 𝟐𝟒𝒙 < 𝟔 

𝒙 ≥ 𝟔   

 

 

𝒎∠𝑨 > 𝒎∠𝑭 

𝑨𝑩̅̅ ̅̅ ≅ 𝑭𝑮̅̅ ̅̅  , 𝑨𝑪̅̅ ̅̅ ≅ 𝑭𝑯̅̅ ̅̅

𝑩𝑪 > 𝑮𝑯

 

𝑷𝑸 > 𝑱𝑲

𝑷𝑹̅̅ ̅̅ ≅ 𝑱𝑳̅̅ ̅ , 𝑸𝑹̅̅ ̅̅ ≅ 𝑲𝑳̅̅ ̅̅

𝒎∠𝑹 > 𝒎∠𝑳 

 

𝑨 

𝑩 

𝑪 

𝟒𝟑° 

𝑭 𝑯 

𝑮 

𝟑𝟎° 

 

𝑲 

𝑳 𝑱 

𝟖 

 
𝑸 

𝑹 𝑷 

𝟏𝟐 

•  

•  

𝟒 

𝟏𝟐 

𝟔 
= 𝟒 + 𝟔 + 𝟏𝟐
= 𝟐𝟐

𝟒 

  𝟗    

=
𝟏

𝟐
 (𝟗)(𝟒) 

= 𝟏𝟖         

•  
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𝟏

𝐀𝟓 , 𝟑 , 𝟑𝐁𝟏𝟕 , 𝟓 , 𝟑𝐂𝟏𝟏 , 𝟒 , 𝟒𝐃𝟏𝟎 , 𝟔 , 𝟑
𝟐 𝒙  

𝐀𝟑𝐁𝟔 𝐂𝟗𝐃𝟏𝟐
𝟑 𝑭𝒁𝒀𝑭 = 𝟏𝟎 , 𝑿𝒀 = 𝟖

𝐀𝟔𝐁𝟖𝐂𝟗𝐃𝟏𝟎
𝟒 𝟏𝟎 𝐜𝐦

𝐀𝟏𝟖𝐁 𝟐𝟎𝐂 𝟐𝟏𝐃 𝟒𝟎
𝟓 𝟕𝐜𝐦 , 𝟗𝐜𝐦 

𝐀𝟐 𝐜𝐦 𝐁𝟑 𝐜𝐦𝐂𝟒 𝐜𝐦𝐃𝟗 𝐜𝐦
𝟔 𝒙

𝐀𝟑𝐁𝟔𝐂𝟗𝐃𝟏𝟐
𝟕𝑨𝑪

𝐀𝟔𝐁𝟖𝐂𝟏𝟎𝐃𝟏𝟐
𝟖  𝑮𝑳𝑫𝑮𝑬𝑫𝑬

𝐀𝟑𝐁𝟕𝐂𝟏𝟎𝐃𝟏𝟒 
𝟗 

𝐀𝟏𝐁𝟐𝐂𝟑𝐃𝟒

 

  

𝒙 + 𝟔 𝟏𝟐 

𝑭 

𝒁 

𝒀 

𝑿 

𝟏𝟎 

𝟖 

𝟏𝟎 𝟏𝟎 𝟖 

𝑨 

𝑩 

𝑪 

𝟑𝒙 + 𝟔 

𝒙 + 𝟏𝟐 

𝑫 

𝑬 

𝑮 𝑳 

𝟐𝒙 + 𝟏 

𝟑𝒙 − 𝟐 

𝟏 

𝟐 𝟑𝟎° 𝟏𝟐𝟓° 𝟒 

𝟑 
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𝟏𝟎

 

𝐀𝟏𝐁𝟐 𝐂𝟑𝐃𝟒
𝟏𝟏 

𝐀𝟏𝐁𝟐𝐂𝟑𝐃𝟒
𝟏𝟐 

𝐀𝟏𝐁𝟐𝐂𝟑𝐃𝟒
𝟏𝟑 𝒙

𝐀𝟑𝐁 𝟒𝐂 𝟓𝐃 𝟔
𝟏𝟒 𝑮𝑱̅̅ ̅ ≅ 𝑯𝑱̅̅ ̅̅

𝐀 𝑭𝑱̅̅ ̅∆𝑭𝑮𝑱𝐁𝑭𝑱̅̅ ̅

∆𝑭𝑮𝑱

𝐂𝑭𝑱̅̅ ̅

∆𝑭𝑮𝑱

𝐃𝑭𝑱̅̅ ̅

∆𝑭𝑮𝑱

𝟏𝟓 𝟕 , 𝟏𝟐 

𝐀𝟐𝟗𝐁𝟑𝟒𝐂𝟑𝟕𝐃𝟑𝟖
𝟏𝟔𝟓 𝐦 , 𝟗 𝐦 

𝐀𝟏𝟒 𝐦𝐁𝟔 𝐦𝐂𝟓 𝐦𝐃𝟒 𝐦
𝟏𝟕 𝟓  , 𝟏𝟏 

𝐀𝟔 < 𝒙 < 𝟏𝟎𝐁𝟓 < 𝒙 < 𝟏𝟏𝐂𝟔 < 𝒙 < 𝟏𝟔𝐃 𝒙 < 𝟓 𝒙 > 𝟏𝟏

𝟏 𝟒 

𝟑 
𝟐 

𝟏 

𝟐 𝟑𝟎° 𝟏𝟎𝟎° 𝟒 

𝟑 

𝟏 

𝟐 𝟑𝟎° 𝟏𝟎𝟎° 𝟒 

𝟑 

𝟏𝟑𝟎° 

𝑭 

𝑮 

𝑯 

𝑱 

(𝟒𝒙 + 𝟏)° 

(𝟓𝒙 − 𝟓)° 
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𝟏𝟖

 

𝐀𝟐𝟒 𝐜𝐦 𝐁𝟑𝟒. 𝟒 𝐜𝐦𝐂𝟑𝟔 𝐜𝐦𝐃𝟏𝟎𝟒 𝐜𝐦
𝟏𝟗 

𝒏

𝐀𝟕𝐁𝟏𝟎𝐂𝟏𝟑𝐃𝟐𝟐
𝟐𝟎 𝑫𝑪̅̅ ̅̅∆𝑨𝑩𝑪𝒎∠𝟏 >  𝒎∠𝟐

𝐀𝑨𝑫 = 𝑩𝑫𝐁 𝑨𝑪 > 𝑩𝑪 𝐂 𝒎∠𝟏 >  𝒎∠𝑩𝐃 𝒎∠𝑨𝑫𝑪 =  𝒎∠𝑩𝑪𝑫

𝟐𝟏 𝑨𝑬

𝐀𝐁𝐂𝐃

𝟐𝟐 

𝐀𝒙 > 𝒚𝐁𝒛 < 𝒚𝐂𝒙 > 𝒛𝐃𝒚 > 𝒙
𝟐𝟑𝟓

𝐀𝟖𝐁𝟏𝟎𝐂𝟏𝟐𝐃𝟏𝟒
𝟐𝟒 𝑷𝑸𝑼𝑺

𝑸𝑷 = 𝟏𝟒 𝐜𝐦

𝑸𝑻

𝐀𝟕 𝐜𝐦𝐁𝟏𝟐 𝐜𝐦𝐂𝟏𝟖 𝐜𝐦𝐃𝟐𝟏 𝐜𝐦

𝟏𝟐 𝐜𝐦 𝟏𝟐 𝐜𝐦 
𝟔𝟎° 

𝟏𝟑 𝐜𝐦 

𝟗 𝐜𝐦 

𝒏 𝐜𝐦 

𝑪 

𝑨 𝑩 
𝑫 

𝟏 𝟐 

𝑨 

𝑬 

𝟏𝟓 𝟏𝟒 

𝒚 

𝟏𝟑 𝒙 𝒛 

𝑸 

𝑽 

𝑼 
𝑻 

𝑺 

𝑹 𝑷 

39



 
23

𝟏𝟐𝟑 𝟒 𝟓 𝟔 𝟕 𝟖 𝟗𝟏𝟎 𝟏𝟏𝟏𝟐 

𝐀𝐁𝐀𝐀𝐁𝐀 𝐃𝐃𝐀𝐃𝐁𝐂

𝟏𝟑 𝟏𝟒 𝟏𝟓 𝟏𝟔 𝟏𝟕 𝟏𝟖 𝟏𝟗 𝟐𝟎 𝟐𝟏 𝟐𝟐 𝟐𝟑 𝟐𝟒 

𝐃 𝐂 𝐃 𝐂 𝐂 𝐂 𝐃 𝐁 𝐃 𝐀 𝐀 𝐃 
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•  

 𝑺 = (𝒏 − 𝟐) ∙ 𝟏𝟖𝟎°𝒏 

•  

=
(𝒏 − 𝟐) ∙ 𝟏𝟖𝟎°

𝒏
 

 

=
(𝟓 − 𝟐) ∙ 𝟏𝟖𝟎°

𝟓
=

(𝟑) ∙ 𝟏𝟖𝟎°

𝟓
=

𝟓𝟒𝟎°

𝟓
= 𝟏𝟖°

• 

𝟑𝟔𝟎° 

𝒎∠𝟏 + 𝒎∠𝟐 + 𝒎∠𝟑 + 𝒎∠𝟒 = 𝟑𝟔𝟎°

𝑺 = (𝟓 − 𝟐) ∙ 𝟏𝟖𝟎°

= (𝟑) ∙ 𝟏𝟖𝟎°
= 𝟓𝟒𝟎°

𝟏 

𝟐 𝟑 

𝟒 

•  

𝒏 =
𝟑𝟔𝟎°

𝟏𝟖𝟎° −   

𝟏𝟒𝟒° 

𝒏 =
𝟑𝟔𝟎°

𝟏𝟖𝟎° − 𝟏𝟒𝟒°
 

=
𝟑𝟔𝟎

𝟑𝟔
= 𝟏𝟎

𝒙

𝟔𝒙 + 𝟗𝒙 + 𝟐𝒙 + 𝟏𝟑𝟗 = 𝟑𝟔𝟎°

𝟏𝟕𝒙 + 𝟏𝟑𝟗° = 𝟑𝟔𝟎°

𝟏𝟕𝒙 = 𝟑𝟔𝟎° − 𝟏𝟑𝟗°

𝟏𝟕𝒙 = 𝟐𝟐𝟏°

𝒙 =
𝟐𝟐𝟏°

𝟏𝟕
= 𝟏𝟑

𝟐𝒙° 

𝟏𝟑𝟗° 
𝟗𝒙° 

𝟔𝒙° 

•  

=
𝟑𝟔𝟎°

𝒏
 

=
𝟑𝟔𝟎°

𝟒
= 𝟗𝟎°
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•  

•  

•  

•  

• 

•  

•  

• 

•  

•  

•  

•  

•  

•  

 

•  

𝑴 (
𝒙𝟏 + 𝒙𝟐

𝟐
 ,

𝒚𝟏 + 𝒚𝟐

𝟐
)

𝑹𝑺𝑻𝑼

𝑹(−𝟖 , −𝟐) , 𝑺(−𝟔 , 𝟕) , 𝑻(𝟔 , 𝟕) , 𝑼(𝟒 , −𝟐)

𝑹(−𝟖 , −𝟐) , 𝑻(𝟔 , 𝟕)

(
−𝟖 + 𝟔

𝟐
 ,

−𝟐 + 𝟕

𝟐
) = (

−𝟐

𝟐
,
𝟓

𝟐
) = (−𝟏 , 𝟐. 𝟓)

• (𝒙𝟏 , 𝒚𝟏) , (𝒙𝟐 , 𝒚𝟐)  

= √(𝒙𝟐 − 𝒙𝟏)𝟐 + (𝒚𝟐 − 𝒚𝟏)𝟐

(𝟐 , 𝟑) , (𝟕 , 𝟏)  

= √(𝟕 − 𝟐)𝟐 + (𝟏 − 𝟑)𝟐 = √𝟐𝟓 + 𝟒 = √𝟐𝟗 
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•  

•  

•  

•  

• 

•  

• 

 

•  

•  

• 

•  

   𝑨𝑩𝑪𝑫

𝑨𝑩 = 𝟏𝟐 , 𝑫𝑪 = 𝟐𝟐

𝑬𝑭

𝑨𝑩𝑪𝑫

𝒎∠𝑪

𝑨𝑩𝑪𝑫

𝑨𝑩 

𝑨𝑩𝟐 = (𝟑)𝟐 + (𝟒)𝟐 

= 𝟗 + 𝟏𝟔 

𝑨𝑩𝟐 = 𝟐𝟓 

𝑨𝑩 = √𝟐𝟓 = 𝟓
𝑬𝑭 =

𝑨𝑩 + 𝑫𝑪

𝟐
=

𝟏𝟐 + 𝟐𝟐

𝟐
=

𝟑𝟒

𝟐
= 𝟏𝟕

𝑨 𝑩 

𝑪 𝑫 

𝑬 𝑭 

𝑨 

𝑪 

𝑩 𝑫 
𝟏𝟐𝟎° 

𝟖𝟓° 

𝒎∠𝑫 = 𝒎∠𝑩 = 𝟖𝟓°

𝟑𝟔𝟎° 

𝒎∠𝑪 = 𝟑𝟔𝟎 − (𝟏𝟐𝟎 + 𝟖𝟓 + 𝟖𝟓)

= 𝟑𝟔𝟎 − (𝟐𝟗𝟎)

= 𝟕𝟎°

𝟑 

𝟒 
𝑫 

𝑨 

𝑩 

𝑪 
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𝟏 𝟏𝟑𝟓°

𝐀𝟓𝐁𝟔𝐂𝟕𝐃𝟖 
𝟐 

𝐀𝟑𝟔𝟎°𝐁𝟓𝟒𝟎°𝐂𝟕𝟐𝟎°𝐃𝟗𝟎𝟎°
𝟑 

𝐀𝟏𝟑𝟎°𝐁𝟏𝟑𝟓°𝐂𝟏𝟒𝟎°𝐃𝟕𝟐𝟎°
𝟒 𝟏𝟖𝟎𝟎°

𝐀𝟏𝟎𝐁 𝟏𝟏𝐂 𝟏𝟐𝐃 𝟏𝟑
𝟓 𝒎∠𝑺

𝐀𝟐𝟖°𝐁𝟓𝟐°𝐂𝟏𝟐𝟖°𝐃𝟏𝟖𝟎°
𝟔 𝒙

𝐀𝟏𝟐𝟎°𝐁𝟔𝟎°𝐂𝟒𝟎°𝐃𝟑𝟎°
𝟕𝑨𝑩𝑪𝑫𝑨𝑬 = 𝟔𝑩𝑫

𝐀𝟑𝐁𝟔𝐂𝟏𝟐𝐃𝟐𝟒
𝟖 𝑱𝑲𝑳𝑴𝑱𝑳 = 𝟏𝟎 , 𝑴𝑲 = 𝟐𝟒 𝑱𝑲

𝐀𝟐𝟒𝐁𝟏𝟑𝐂𝟏𝟎𝐃𝟗
𝟗 𝑨(𝟏 , 𝟑) , 𝑩(𝟎 , 𝟎) , 𝑪(𝟓 , −𝟏) , 𝑫(𝟔 , 𝟐)𝑨𝑩𝑪𝑫

𝐀(−𝟐 , 𝟐) 𝐁(𝟑 , 𝟐)𝐂(𝟐 , 𝟏) 𝐃(𝟑 , 𝟏)

𝟏𝟎𝑪 

𝐀(𝟑 , 𝟓)𝐁(𝟓 , 𝟑)𝐂(𝟑 , 𝟎)𝐃(𝟎 , 𝟓)

𝟏𝟏 

𝐀  𝐁  𝐂  𝐃  

𝟏𝟐𝑷𝟏(𝟓 , −𝟐) , 𝑷𝟐(𝟏 , −𝟓) 

𝐀 √𝟏𝟎 𝐁 𝟓 𝐂 √𝟑𝟕 𝐃 𝟐𝟓 

 

  

𝒙 

𝟐𝒙 

𝑨 𝑩 

𝑪 𝑫 
𝑬 

𝟔 

𝑱 

𝑲 

𝑳 

𝑴 
𝑪 

𝑶 (𝟓 , 𝟎) 

(𝟎 , 𝟑) 𝑪 

𝟏𝟐𝟖° 
𝑸 

𝑹 

𝑷 

𝑺 
𝟓 

𝟑 
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𝟏𝟑𝒙

𝐀 𝟒 𝐁𝟓𝐂𝟔𝐃𝟕
𝟏𝟒 

𝐀𝟏𝟓 𝐁𝟏𝟔𝐂𝟐𝟑𝐃𝟐𝟓
𝟏𝟓 𝑾𝑿𝒀𝒁

 𝑾𝑷

 

𝐀√𝟏𝟎 𝐁√𝟐𝟎𝐂√𝟑𝟎𝐃√𝟒𝟎
𝟏𝟔 𝒙

𝐀𝟏𝟎° 𝐁 𝟏𝟓° 𝐂 𝟐𝟎° 𝐃 𝟒𝟎°
𝟏𝟕 𝒙

𝐀𝟏𝟏 𝐁𝟕𝐂𝟓. 𝟓𝐃𝟒

𝟏𝟖 𝒙 + 𝒚

𝐀𝟏𝟗𝟎°𝐁𝟏𝟖𝟎°𝐂𝟏𝟕𝟓° 𝐃𝟒𝟓° 
𝟏𝟗𝑨(−𝟐, 𝟑) , 𝑩(𝟑, 𝟓) , 𝑪(𝟒 , 𝟏) , 𝑫(𝒙 , 𝒚)𝑨𝑩𝑪𝑫

𝑫 

𝐀(−𝟑 , 𝟕)𝐁(𝟕 , −𝟑)𝐂(−𝟏 , −𝟏)𝐃(−𝟏 , 𝟑)

𝟏𝟏 

𝟓𝒙 − 𝟐 

𝟔𝒙 + 𝟓 

𝟏𝟏 

𝟓𝒙 − 𝟐 

𝟔𝒙 + 𝟓 

𝟔𝟎° 

𝟑𝒙 

𝟏𝟔𝟎° 

𝒚 

𝒚 𝒙 

𝒙 

𝑿 

𝒀 

𝒁 

𝑾 

𝟔 
𝟒 

𝑷 

𝑿 

𝒚 + 𝟏𝟏 𝟐𝒚 

𝒁 

𝒀 

𝑾 𝟒𝒙 

𝟑𝒙 + 𝟕 
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𝟐𝟎 𝒙

𝐀 𝟏𝟑 𝐁𝟏𝟏𝐂𝟗𝐃𝟖
𝟐𝟏𝒙

𝐀𝟏𝟔 𝐁𝟏𝟕𝐂𝟏𝟗𝐃𝟐𝟑
𝟐𝟐 𝒙

𝐀𝟐𝟓 𝐁𝟑𝟎𝐂𝟑𝟓𝐃𝟒𝟓
𝟐𝟑 𝒙

𝐀𝟒𝟓 𝐁 𝟔𝟎𝐂 𝟏𝟐𝟎𝐃 𝟏𝟕𝟓
𝟐𝟒 𝑾𝑿𝒀𝒁

𝑿𝑾 = 𝟔 , 𝑾𝒁 = 𝟖 𝒀𝑾

𝐀𝟔 𝐁𝟏𝟎𝐂𝟏𝟒𝐃𝟒𝟖
𝟐𝟓 𝑵𝑴𝑻𝑳

𝑴

𝐀(𝒂 + 𝒃 , 𝒄)𝐁(𝒄 , 𝒂 + 𝒃)𝐂(𝒃 − 𝒂 , 𝒄)𝐃(𝒄 , 𝒃 − 𝒂)

𝟐𝟔𝑨𝑩𝑪𝑫𝒙

𝐀𝟐𝟎𝐁𝟑𝟎𝐂𝟔𝟎𝐃𝟏𝟐𝟎
𝟐𝟕𝑯𝑪 = 𝟗 , 𝑫𝑩 = 𝟒𝒙 − 𝟐

𝒙𝑨𝑩𝑪𝑫
 

𝐀 𝟓 𝐁 𝟔 𝐂 𝟕 𝐃 𝟖 

𝒙 

𝟕 

𝟔 
𝑨 𝑩 

𝑭 

𝑫 𝑪 

𝑬 

𝟏𝟗 

𝟒𝟓 

𝒙 

𝟏𝟓 

𝒙 

𝑿 𝒀 

𝒁 𝑾 

𝑵(𝟎 , 𝒄) 

𝑳(𝒂 , 𝟎) 𝑻(𝒃 , 𝟎) 

𝑴 

𝑶 
𝒙 

𝒚 

𝑪 

𝑫 

𝑨 

𝑩 

𝟑𝟎° 

𝒙° 

𝑨 𝑩 

𝑪 𝑫 

𝑯 
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𝟐𝟖 𝒚

𝐀𝟏 𝐁𝟓𝐂√𝟐𝟕𝐃𝟐𝟔

𝟐𝟗  𝑨𝑩𝑪𝑫𝑨𝑩 = 𝟓𝒙 − 𝟑 , 𝑩𝑪 = 𝒙 + 𝟗

𝒙

𝐀𝟑 𝐁𝟒𝐂𝟓𝐃𝟖
𝟑𝟎 𝒙

𝐀𝟐𝟐 𝐁 𝟐𝟒 𝐂 𝟐𝟔𝐃 𝟐𝟖
𝟑𝟏 𝑳𝑴𝑵𝑷

𝒙 

𝐀𝟒𝟎°𝐁𝟓𝟎°𝐂𝟔𝟎°𝐃𝟏𝟎𝟎° 
𝟑𝟐 𝒙

𝐀𝟓𝟎°𝐁𝟔𝟎°𝐂𝟏𝟎𝟎°𝐃𝟏𝟑𝟎°
𝟑𝟑

𝐀𝑨𝑪 = 𝑪𝑩𝐁∆𝑩𝑨𝑪 ≅ ∆𝑫𝑪𝑨𝐂𝑨𝑫 = 𝑩𝑪𝐃𝑨𝑫 ∥ 𝑩𝑪
𝟑𝟒

𝒛

𝐀 𝟑𝐁 𝟒. 𝟓 𝐂 𝟓. 𝟓 𝐃 𝟗 
𝟑𝟓𝒛

𝐀 𝟏 𝐁 𝟐 𝐂 𝟑 𝐃 𝟒 

(𝟐𝒙 + 𝟏𝟐)° 

(𝟒𝒙)° 

𝑵 

𝑴 

𝑳 

𝑷 

𝟖𝟎° 

𝒙° 
𝟒𝟎° 

𝟏𝟐𝟎° 

𝟖𝟎° 

𝒙° 

𝑨 𝑩 

𝑪 𝑫 

𝑪 

𝑩 

𝑨 

𝑫 

𝟐𝟔 

𝒚𝟐 + 𝟏 

 ر ر

 ر

𝒛 + 𝟓 
𝟑𝒛 − 𝟒 

𝟐𝒛 − 𝟏 

𝒛 + 𝟏 
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𝟏𝟐𝟑 𝟒 𝟓 𝟔 𝟕 𝟖 𝟗𝟏𝟎 𝟏𝟏𝟏𝟐 

𝐃𝐂𝐁𝐂𝐂𝐁 𝐂𝐁𝐃𝐁𝐂𝐁

𝟏𝟑 𝟏𝟒 𝟏𝟓 𝟏𝟔 𝟏𝟕 𝟏𝟖 𝟏𝟗 𝟐𝟎 𝟐𝟏 𝟐𝟐 𝟐𝟑 𝟐𝟒 

𝐁 𝐂 𝐁 𝐃 𝐁 𝐀 𝐂 𝐃 𝐀 𝐁 𝐁 𝐁 

𝟐𝟓 𝟐𝟔 𝟐𝟕 𝟐𝟖 𝟐𝟗 𝟑𝟎 𝟑𝟏 𝟑𝟐 𝟑𝟑 𝟑𝟒𝟑𝟓  

𝐀 𝐃 𝐀 𝐁 𝐀 𝐃 𝐂 𝐀 𝐀 𝐁 𝐁 
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•  

• 

𝑨𝑩𝑪𝑫~ 𝑾𝑿𝒀𝒁 

• 

∠𝑨 ≅ ∠𝑾 , ∠𝑩 ≅ ∠𝑿 , ∠𝑪 ≅ ∠𝒀 , ∠𝑫 ≅ ∠𝒁 

•  

𝑨𝑩

𝑾𝑿
=

𝑩𝑪

𝑿𝒀
=

𝑪𝑫

𝒀𝒁
=

𝑫𝑨

𝒁𝑾
=

𝟑

𝟏
 

 

 
•  

𝑾𝑿𝒀𝒁𝑨𝑩𝑪𝑫
𝟓

𝟏𝟓
=

𝟏

𝟑

𝑨𝑩𝑪𝑫𝑾𝑿𝒀𝒁
𝟏𝟓

𝟓
= 𝟑

𝒙

𝒙

𝟑
=

𝟒

𝟐
𝟐𝒙 = 𝟑(𝟒) 

𝟐𝒙 = 𝟏𝟐 

𝒙 = 𝟔 
𝑱 

𝑲 

𝑳 

𝟑 
𝟐 

𝑨 

𝑩 

𝑪 

𝒙 
𝟒 

• 

𝑨𝑩𝑪𝑫 ~ 𝑱𝑲𝑳𝑴

𝑨𝑩

𝑱𝑲
=

𝑩𝑪

𝑲𝑳
=

𝑪𝑫

𝑳𝑴
=

𝑫𝑨

𝑴𝑱
=

𝑨𝑩 + 𝑩𝑪 + 𝑪𝑫 + 𝑫𝑨

𝑱𝑲 + 𝑲𝑳 + 𝑳𝑴 + 𝑴𝑱

∆𝑫𝑬𝑭∆𝑨𝑩𝑪 ~ ∆𝑫𝑬𝑭 

𝑨𝑩

𝑫𝑬
=

∆𝑨𝑩𝑪 

∆𝑫𝑬𝑭  
  →    

𝟓

𝟑
=

𝟓 + 𝟔 + 𝟕

𝒙
 

  
𝟓

𝟑
=

𝟏𝟖

𝒙
    → 𝟓𝒙 = 𝟑(𝟏𝟖)   

 𝟓𝒙 = 𝟓𝟒 → 𝒙 = 𝟏𝟎. 𝟖 

𝑫 

𝑬 𝑭 

𝟑 

𝑨 

𝑩 
𝑪 

𝟓 
𝟕 

𝟔 

𝑾 𝟓 

𝑿 

𝟒 

𝒀 
𝟕 𝒁 

𝟔 

𝑨 

𝑩 

𝑪 𝑫 

𝟏𝟓 

𝟏𝟐 

𝟐𝟏 

𝟏𝟖 

𝑨 

𝑩 

𝑪 𝑫 

𝑱 

𝑲 

𝑳 𝑴 
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𝑨𝑨
∠𝑨 ≅ ∠𝑭 , ∠𝑩 ≅ ∠𝑮

 

∆𝑨𝑩𝑪~∆𝑭𝑮𝑯   

 
 

𝑺𝑺𝑺

 
𝑱𝑲

𝑴𝑷
=

𝑲𝑳

𝑷𝑸
=

𝑳𝑱

𝑸𝑴

∆𝑱𝑲𝑳~∆𝑴𝑷𝑸

 
 
 

𝑺𝑨𝑺

 
𝑹𝑺

𝑿𝒀
=

𝑺𝑻

𝒀𝒁
∠𝑺 ≅ ∠𝒀

∆𝑹𝑺𝑻~∆𝑿𝒀𝒁

𝑮 
𝑭 

𝑯 𝑪 

𝑨 𝑩 

𝑲 
𝑳 

𝑱 
𝑴 

𝑸 
𝑷 

𝒀 

𝒁 

𝑿 

𝑹 

𝑺 

𝑻 

• 𝒙, 𝒚 𝒙, 𝒚   

𝒙  

𝒚 
=

𝒙  

𝒚   

𝟗 𝐟𝐭𝟑𝟐𝟐. 𝟓 𝐟𝐭

𝟔 𝐟𝐭

  

 
=

  

   

𝟔  

𝒙
=

𝟗

𝟑𝟐𝟐. 𝟓 

𝟗𝒙 = 𝟔(𝟑𝟐𝟐. 𝟓)

𝟗𝒙 = 𝟏𝟗𝟑𝟓

𝒙 = 𝟐𝟏𝟓 𝐟𝐭
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• 

 

𝑩𝑬̅̅ ̅̅ ∥ 𝑪𝑫̅̅ ̅̅

𝑨𝑩

𝑩𝑪
=

𝑨𝑬

𝑬𝑫

∆𝑷𝑸𝑹𝑺𝑻̅̅̅̅ ∥ 𝑹𝑸̅̅ ̅̅  , 𝑷𝑻 = 𝟕. 𝟓 , 𝑻𝑸 = 𝟑 , 𝑺𝑹 = 𝟐. 𝟓 

𝑷𝑺 

𝑷𝑺

𝑺𝑹
=

𝑷𝑻

𝑻𝑸
 

𝒙

𝟐. 𝟓
=

𝟕. 𝟓

𝟑
𝟑𝒙 = (𝟐. 𝟓)(𝟕. 𝟓)

𝟑𝒙 = 𝟏𝟖. 𝟕𝟓 

𝒙 = 𝟔. 𝟐𝟓 

• 

 

 

𝑱, 𝑲 𝑭𝑯̅̅ ̅̅  , 𝑯𝑮̅̅̅̅̅

𝑱𝑲̅̅̅̅ ∥ 𝑭𝑮̅̅ ̅̅  , 𝑱𝑲 =
𝟏

𝟐
 𝑭𝑮

𝑫𝑬 , 𝑫𝑩

𝑫𝑩 = 𝑭𝑬 = 𝟗. 𝟐

𝑫𝑬 =
𝟏

𝟐
𝑨𝑪 =

𝟏

𝟐
(𝟏𝟓) = 𝟕. 𝟓

𝑨 
𝑩 𝑪 

𝑬 

𝑫 

𝑷 

𝑺 

𝑹 

𝑻 

𝑸 

𝑲 

𝑭 

𝑮 

𝑯 

𝑱 

𝑨 

𝑫 

𝑩 
𝑬 𝑪 

𝟗. 𝟐 

𝑭 
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(𝟏)(𝟐)

•  •  

𝑨𝑬̅̅ ̅̅ ∥ 𝑩𝑭̅̅ ̅̅ ∥ 𝑪𝑮̅̅ ̅̅𝑨𝑪 ⃡     , 𝑬𝑮 ⃡    

𝑨𝑩

𝑩𝑪
=

𝑬𝑭

𝑭𝑮
 𝑨𝑬̅̅ ̅̅ ∥ 𝑩𝑭̅̅ ̅̅ ∥ 𝑪𝑮̅̅ ̅̅𝑨𝑪̅̅ ̅̅  , 𝑬𝑮̅̅ ̅̅ 

𝑨𝑩̅̅ ̅̅ ≅ 𝑩𝑪̅̅ ̅̅𝑬𝑭̅̅ ̅̅ ≅ 𝑭𝑮̅̅ ̅̅

𝒙

 

𝒙

 

𝟕𝒙 − 𝟐 

𝟒𝒙 + 𝟑 

𝟖 

𝟖 

𝒙

𝟔𝟎
=

𝟓𝟖

𝟒𝟐

𝟒𝟐𝒙 = 𝟓𝟖(𝟔𝟎) 

𝟒𝟐𝒙 = 𝟑𝟒𝟖𝟎

𝒙 =
𝟑𝟒𝟖𝟎

𝟒𝟐
 

𝒙 ≈ 𝟖𝟐. 𝟗

𝟕𝒙 − 𝟐 = 𝟒𝒙 + 𝟑 

𝟕𝒙 − 𝟒𝒙 = 𝟑 + 𝟐 

𝟑𝒙 = 𝟓 

𝒙 =
𝟓

𝟑
 

𝒙 ≈ 𝟏. 𝟔𝟕 

𝑨 

𝑩 

𝑪 

𝑬 

𝑭 

𝑮 

𝒙 

𝟔𝟎 

𝟓𝟖 

𝟒𝟐 

𝑨 

𝑩 

𝑪 

𝑬 

𝑭 

𝑮 
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∆𝑨𝑩𝑪~∆𝑭𝑮𝑯  

𝑭𝑱̅̅ ̅ , 𝑨𝑫̅̅ ̅̅

𝑨𝑫

𝑭𝑱
=

𝑨𝑩

𝑭𝑮
 

∆𝑲𝑳𝑴~∆𝑸𝑹𝑺 

 𝑳𝑷̅̅ ̅̅  , 𝑹𝑻̅̅ ̅̅

𝑳𝑷

𝑹𝑻
=

𝑳𝑴

𝑹𝑺

∆𝑨𝑩𝑪~∆𝑾𝑿𝒀 

 𝑪𝑫̅̅ ̅̅  , 𝒀𝒁̅̅ ̅̅

𝑪𝑫

𝒀𝒁
=

𝑨𝑩

𝑾𝑿

𝒙

• 

 

𝑱𝑴̅̅ ̅̅∆𝑱𝑲𝑳
𝑲𝑴

𝑳𝑴
=

𝑲𝑱

𝑳𝑱

𝒙

𝒙

𝟏𝟑
=

𝟒

𝟔

𝟔𝒙 = 𝟒(𝟏𝟑) 

𝟔𝒙 = 𝟓𝟐

𝒙 =
𝟓𝟐

𝟔
≈ 𝟖. 𝟔𝟕 

𝑱 

𝑲 

𝑴 

𝑳 

𝒙 
𝟏𝟑 

𝟒 𝟔 

{}{}{} 
𝟔 

𝟗 

{}{}{} 
𝒙 

𝟏𝟐 
𝒙

𝟔
=

𝟏𝟐

𝟗

𝟗𝒙 = 𝟔(𝟏𝟐) 

𝟗𝒙 = 𝟕𝟐

𝒙 =
𝟕𝟐

𝟗
= 𝟖 

 

𝑨 

𝑩 
𝑫 

𝑪 

 

𝑭 

𝑯 
𝑱 

𝑮 

{}{}{} 

𝑳 

𝑲 𝑴 
𝑷 

{}{}{} 𝑺 

𝑹 

𝑸 
𝑻 

{}{}{} 

𝑪 

𝑨 𝑩 𝑫 

{}{}{} 

𝒀 

𝑾 𝑿 𝒁 
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𝟏 𝟏𝟓 𝐦𝟐. 𝟓 𝐦𝟏. 𝟓 𝐦

𝐀𝟗𝐁𝟏𝟎𝐂𝟐𝟓𝐃𝟒𝟎 
𝟐 𝟗 , 𝟏𝟓 , 𝟏𝟖 

𝟐

𝟑

𝐀𝟐𝟖𝐁𝟐𝟔𝐂𝟐𝟒𝐃𝟏𝟒
𝟑 𝒂

𝐀𝟔𝐁𝟕𝐂𝟖𝐃𝟗
𝟒 

𝐀𝟏𝟔𝐁 𝟏𝟖𝐂 𝟐𝟎𝐃 𝟐𝟒
𝟓 𝒙

𝐀𝟑. 𝟓𝐁𝟑𝐂𝟐𝐃𝟏
𝟔 𝟐𝟒 𝐜𝐦 , 𝟑𝟐 𝐜𝐦𝟖 𝐜𝐦

𝐀𝟏𝟎𝐁𝟖𝐂𝟕𝐃𝟔
𝟕𝒙

𝐀𝟎. 𝟓 𝐁𝟒𝐂𝟓𝐃𝟔
𝟖𝟓 𝐟𝐭𝟐 𝐟𝐭

𝟒 𝐟𝐭

𝐀𝟒 𝐟𝐭𝐁𝟔 𝐟𝐭𝐂𝟏𝟎 𝐟𝐭𝐃𝟐𝟎 𝐟𝐭
𝟗𝑨𝑩𝑪

 

𝐀 𝟐𝟒 𝐁 𝟑𝟎 𝐂 𝟑𝟐 𝐃 𝟑𝟔 

𝟑 𝟒 𝒂 𝟔 

𝟕 

𝟑𝟎° 
𝟑𝟎° 

𝟑 𝟒 

𝟐 

𝟑 

𝟒 

𝒙 

𝟏. 𝟓 

𝟏𝟎 

𝒙 

𝟓 

𝟑 

𝑫 

𝑨 𝑩 

𝑪 𝒙 

𝒚 

𝟏𝟎 

𝟖 
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𝟏𝟎𝒙

𝐀 𝟔 𝐁𝟏𝟐𝐂𝟏𝟓𝐃𝟏𝟖
𝟏𝟏 𝑨𝑩𝑪𝑫𝑸𝑹𝑺𝑻𝑨𝑩𝑪𝑫𝑸𝑹𝑺𝑻

𝟐

𝟑
𝑨𝑩 = 𝟏𝟐

𝑸𝑹

𝐀𝟔 𝐁𝟏𝟖𝐂𝟐𝟒𝐃𝟑𝟔
𝟏𝟐 ∆𝑹𝑺𝑻~∆𝑼𝑽𝑾 

𝒎∠𝑾

𝐀𝟒𝟕° 𝐁𝟒𝟖°𝐂𝟖𝟓°𝐃𝟏𝟑𝟑°
𝟏𝟑 𝒙

𝐀𝟏𝟏 𝐁 𝟏𝐂 −𝟏𝐃 −𝟏𝟏
𝟏𝟒 𝟑𝟎 𝐜𝐦

𝑨 , 𝑩𝑨𝑩

𝐀𝟓 𝐁𝟕. 𝟓𝐂𝟏𝟎𝐃𝟏𝟓
𝟏𝟓 𝒙

𝐀𝟒𝐁𝟔𝐂𝟖𝐃

𝟏𝟔

𝐀

𝟑𝟎°

𝐁

𝟒𝟓°

𝐂𝐃

𝟏𝟕𝑷𝑸𝑹𝑺~𝑱𝑲𝑳𝑴𝑷𝑸𝑹𝑺𝑱𝑲𝑳𝑴𝟒 ∶ 𝟑𝑸𝑹 = 𝟖 𝐜𝐦𝑲𝑳

𝐀 𝟐𝟒 𝐜𝐦𝐁 
𝟏𝟎 

𝟐

𝟑
 𝐜𝐦

 

𝐂 𝟖 𝐜𝐦𝐃 𝟔 𝐜𝐦 

𝟏𝟖𝟑 ∶ 𝟓𝟔𝟓 𝐦

𝐀 𝟐𝟗 𝐦 𝐁 𝟑𝟗 𝐦 𝐂 𝟒𝟗 𝐦 𝐃 𝟓𝟗 𝐦 

𝟏𝟓

5 𝟓

5 

𝒙

5 

𝟏𝟖

5 

𝑨 𝑩 

𝟏𝟓 𝟏𝟎 

𝟒 𝒙 

𝒙 − 𝟏

𝒙 + 𝟏
=

𝟔

𝟓
 

𝑽 

𝑻 𝑾 𝑼 𝑹 

𝑺 

𝟒𝟖° 

𝟖𝟓° 
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𝟏𝟗𝒙

𝐀 𝟐𝟓 𝐁𝟑𝟎𝐂𝟑𝟓𝐃𝟒𝟎
𝟐𝟎 

𝐀𝐀𝐀𝐁𝐒𝐀𝐒𝐂𝑺𝑺𝑺𝐃𝐒𝐒𝐀
𝟐𝟏 𝑴𝑵𝑸 , 𝑴𝑶𝑷

𝒙

𝐀𝟏𝟐 𝐁𝟏𝟎𝐂𝟓𝐃𝟒
𝟐𝟐 𝑴𝑵𝑸 , 𝑴𝑶𝑷

𝒚

𝐀𝟓. 𝟐 𝐁 𝟖. 𝟒𝐂 𝟗. 𝟐𝐃 𝟐𝟎. 𝟕
𝟐𝟑 𝟗𝟖 𝐜𝐦

𝟐. 𝟓 𝐜𝐦 ∶ 𝟑𝟎 𝐤𝐦

𝐀𝟏𝟐𝟏𝟏 𝐤𝐦 𝐁𝟏𝟏𝟕𝟔 𝐤𝐦𝐂𝟏𝟎𝟑𝟏 𝐤𝐦𝐃𝟗𝟔𝟒 𝐤𝐦
𝟐𝟒 ∆𝑨𝑩𝑪𝑫𝑬̅̅ ̅̅

𝐀∠𝟏 ≅ ∠𝟒𝐁∆𝑨𝑩𝑪~∆𝑨𝑫𝑬 𝐂𝑫𝑬̅̅ ̅̅ ∥ 𝑩𝑪̅̅ ̅̅𝐃𝑨𝑫

𝑫𝑩
=

𝑨𝑬

𝑬𝑪
𝟐𝟓

𝑯𝑪𝑮 , 𝑨𝑪𝑭

𝐀𝑨𝑭̅̅ ̅̅ ∥ 𝑯𝑮̅̅̅̅̅𝐁𝑨𝑪

𝑯𝑪
=

𝑭𝑪

𝑮𝑪

𝐂𝑪𝑮

𝑪𝑭
=

𝟏

𝟐

𝐃∠𝑪𝑯𝑮 , ∠𝑭𝑨𝑯

𝑨 

𝑩 

𝑬 𝑫 

𝑪 

𝒙 + 𝟓 

𝒙 − 𝟑 𝟒 

𝟓 

𝑶 

𝑷 
𝑸 𝑴 

𝑵 
𝒚 

𝟑 

𝟗 

𝟏𝟓 𝒙 

𝟔. 𝟗 

𝑶 

𝑷 
𝑸 𝑴 

𝑵 
𝒚 

𝟑 

𝟗 

𝟏𝟓 𝒙 

𝟔. 𝟗 

𝑨 

𝑪 𝑩 

𝑫 𝑬 𝟏 𝟐 

𝟒 𝟑 

𝑨 

𝑮

5 

𝑪

5 

𝑯

5 

𝑭

5 

𝑹 
𝑺 

𝑻 

𝑾 𝑿 

58



 
23

 

  

𝟐𝟔

∆𝑸𝑴𝑵~∆𝑸𝑹𝑺

𝐀 ∠𝑸𝑴𝑵 ≅ ∠𝑸𝑹𝑺 
 

𝐁𝑴𝑵̅̅ ̅̅ ̅ ∥ 𝑹𝑺̅̅ ̅̅𝐂𝑸𝑵̅̅ ̅̅̅ ≅ 𝑵𝑺̅̅ ̅̅𝐃𝑸𝑴

𝑸𝑹
=

𝑸𝑵

𝑸𝑺

𝟐𝟕 

𝐀𝑨𝑫

𝑪𝑫
=

𝑪𝑫

𝑫𝑩

𝐁𝑨𝑩

𝑨𝑪
=

𝑨𝑪

𝑨𝑫

𝐂𝑨𝑩

𝑪𝑩
=

𝑪𝑩

𝑫𝑩

𝐃𝑨𝑪

𝑨𝑩
=

𝑪𝑫

𝑨𝑪

𝟐𝟖 

∆𝑮𝑰𝑲~∆𝑯𝑰𝑮

𝐀∠𝑮𝑲𝑰 ≅ ∠𝑯𝑮𝑰 𝐁𝑯𝑰

𝑮𝑰
=

𝑮𝑰

𝑰𝑲

𝐂𝑮𝑯

𝑮𝑰
=

𝑮𝑲

𝑰𝑲

𝐃∠𝑰𝑮𝑲 ≅ ∠𝑰𝑯𝑮

𝟐𝟗 

𝐀𝟒𝟎. 𝟓 𝐟𝐭𝐁𝟖 𝐟𝐭𝐂𝟒𝟕 𝐟𝐭𝐃𝟔 𝐟𝐭
𝟑𝟎 𝒙

𝐀 𝟓 𝐁 𝟕 𝐂 𝟖 𝐃 𝟏𝟎 
𝟑𝟏

𝒙

 

𝐀 𝟏𝟐 𝐁 𝟏𝟎 𝐂 𝟖 𝐃 𝟕. 𝟓 

𝑸 

𝑺 𝑹 

𝑴 𝑵 

𝑪 

𝑨 
𝑫 

𝑩 

𝑮
 ل

𝑯 
𝑰 

𝑲 

𝐀 

𝐃 

𝐄 

𝑪 𝑩 𝟏𝟖 𝐟𝐭 

𝟐𝟐. 𝟓 𝐟𝐭 

𝟏𝟎 𝐟𝐭 

 نهر

𝟑𝒙 − 𝟕 

𝟐𝒙 
𝟏𝟒 

𝟏𝟎 𝒙 

𝟏𝟐 𝟏𝟓 
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𝟏𝟐𝟑 𝟒 𝟓 𝟔 𝟕 𝟖 𝟗𝟏𝟎 𝟏𝟏𝟏𝟐 

𝐂𝐀𝐂𝐁𝐂𝐃 𝐃𝐂𝐁𝐀𝐁𝐀

𝟏𝟑 𝟏𝟒 𝟏𝟓 𝟏𝟔 𝟏𝟕 𝟏𝟖 𝟏𝟗 𝟐𝟎 𝟐𝟏 𝟐𝟐 𝟐𝟑 𝟐𝟒 

𝐃 𝐀 𝐁𝐂 𝐃 𝐁 𝐂 𝐀 𝐂 𝐂 𝐁 𝐀 

𝟐𝟓 𝟐𝟔 𝟐𝟕 𝟐𝟖 𝟐𝟗 𝟑𝟎 𝟑𝟏  

𝐂 𝐂 𝐃 𝐂 𝐁 𝐁 𝐂 
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- 

- 

- A′, A′′, A′′′ 

  . A 

- 

- 

 

𝒙𝒚𝒚 = 𝒙

 

   

 

62

𝑷′(𝒚, 𝒙) 

(𝒚, 𝒙) 



 

  

 

 

 𝒂   𝒃 

  𝒂  𝒙   𝒃  𝒚 

 (𝒙, 𝒚) → (𝒙 + 𝒂, 𝒚 + 𝒃)  

: 

  𝒂 = 𝟕 ,𝒃 = 𝟒  : 𝑷(−𝟐, 𝟑)  

. 𝑷′(𝟓, 𝟕) 

 

𝐏(−𝟐, 𝟑) 

 

𝐏′(−𝟐 + 𝟕, 𝟑 + 𝟒) 

𝐏′(𝟓, 𝟕) 

𝟎 𝒙 

𝒚 

𝒙○

- 

- 

𝒙○

 

  𝑨′ 𝑨

  𝟏𝟐𝟎○

𝑪 

𝟏𝟐𝟎○ 
𝑨 

𝑨′ 

 

 

𝑪 
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      𝟗𝟎°  

90○

 

 𝑦 −1 

 𝑥, 𝑦 .

 (𝑥, 𝑦) → (−𝑦, 𝑥)

      𝟏𝟖𝟎°  

180○

 

  𝑥, y −1

 (𝑥, 𝑦) → (−𝑥,−𝑦)

      𝟐𝟕𝟎°  

270○

 

  𝑥    −1  

 𝑥, y  .

 (𝑥, 𝑦) → (𝑦, −𝑥)

 

𝑃(5,2) 𝑃′(−2,5) 

0 

𝑦 

𝑥 

90○ 

270○ 

𝑃(5,2) 

𝑃′(2,−5) 

𝑥 

𝑦 

0 

𝑥 

𝑦 

180○ 

𝑃(5,2) 

𝑃′(−5,−2) 

 

0 

 

𝑨

𝑨ሗ𝓵
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𝑃 𝑃′ 

-  

- 

 

 𝑑 

𝑃′′ 

2𝑑 

𝓁 𝒦 

 

- 

-

 

 

𝓁 

𝓁 
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0○

360○

 360○, 270○, 180○, 90○, 0○ 

 

 

 

 

 

360○ 270○ 

180○ 

90○ 
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𝐂k 

k ≠ 1P𝑃′

- P C 

P

- PC

 𝑃′ CPCP′ =  k(CP)

 ∆𝑳𝑴𝑷   ∆𝑳′𝑴′𝑷′ 

𝟐. 𝟓    𝐂  

 

 

 

0 

360○

 

360○ 
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𝑘

𝑘

𝑘

0 < 𝑘 < 1

 

 

𝑥 , 𝑦

k

(𝑥, 𝑦)  →  (𝑘𝑥, 𝑘𝑦) 

 

 

𝑃′ 

𝑀′(4,6) 

𝑀(2,3) 

𝑥 

𝑦 

𝑃 

𝐶(0,0) 
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1
(6 ,2)(4,5)

A (𝑥 + 2, 𝑦 − 4) B (𝑥 − 2, 𝑦 + 3) C( 𝑥 –  9 , 𝑦 + 5) D(𝑥 + 2 , 𝑦 − 3)

2 
 (3,4) 270○ 

A (4,3)B(−4,3)C(4, −3) D(−4,−3)

3 
(3,5)90○

A (−5, 3)B(5, −3)C(−5,−3) D(−3,−5)

4 
(1,5) 𝑥  

A (1, −5) B (−1,−5) C (5, 1) D(−1, 5)

5 
  𝐴( 3,5 )   𝐴′(5, 3 )

A B𝑥C𝑦 D𝑦 =  𝑥

6 

A 45○ B 80○ C 120○ D125○

7 

A BC D

8 

(2, −3)(𝑥 − 3, 𝑦 + 4)

A (−1, 1)B(−6, 6)C(5, −7) D(1, 1)

9 

2,33

A (6, 9)B(5, 7)C(3, 9) D(2,3)

 

69



  

10 
(2,6)

A (−2,−6)B(0, 3)C(4, 3) D(0, −3)

11 

 (𝑥 − 3)2 + (𝑦 + 1)2 = 0   𝑥 =  𝑦  

180○ 

A (−3,−1)B(−1,3)C(1, −3) D(−3,−1)

12 
(2,3)𝑦 

A (−2,3) B (2, −3) C (3,2) D(−2,−3)

13 

(3,4)(−4,3) 

A 
𝑥 

B 90○ C 
 𝑦 

D270○

14 
  𝐴(4,1) 𝑥 = 𝑦

A (1, 4)B(−1, 4)C(−4,−1) D(−1,−4)

15 

A 0B1C2 D3

16 

A 60○B90○C120○ D360○

17 

A 5B6C7 D60○
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18 

A 45○B90○C120○ D360○

19 

  )E( 5 ,7𝐸′(−5,9)               

 

A   𝑦 
C  𝑥 

B 
 𝑥 

D  y 

20 

4 𝑐𝑚

 

A 8𝑐𝑚C 4𝑐𝑚 

B  8𝑐𝑚D  4𝑐𝑚  

21   80○

A 160○B80○C40○ D20○

22 

A 60○B72○C120○ D360○

23 

 

5 

A 60○B72○C120○ D360○

24 

𝐴ሗ𝐵ሗ𝐴𝐵𝑘𝐴ሗ𝐵ሗ = 6 , 𝐴𝐵 = 4 

𝑘

A 
2

3
B

3

2
C4 D6
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1 2 3 4 5 6 7 8 9 10 

D C AADAAAAB

11 12 13 14 151617181920

CABABBBBA B 

2122 23 24 

C CB B 

72
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. 

 𝐶 𝐷, 𝐶 𝐸, 𝐶 𝐹 :.ʘ𝐶 
 

 

AB , DEʘC 

 

 DE ʘCDE

𝐶 𝐷, 𝐶 𝐸 

 

 

 

 

𝑟 𝑑

 𝑟 =  
1

2
 𝑑             𝑟 =  

𝑑

2

     𝑑 =  2𝑟 

𝑇𝑈 = 14  

⨀𝑄

𝑟 =  
1

2
 𝑑 ⟹ 𝑟 =

1

2
× 14 = 7 

 

 

 𝑑  𝑟 

𝐶𝜋

π

  𝐶 =  𝜋𝑑      𝐶 =  2𝜋𝑟     

  

26 𝑖𝑛

 

𝐶 =  𝜋𝑑 ⟹ 𝐶 = 26 𝜋    
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360○ =

  𝑚∠1 +  𝑚∠2 +  𝑚∠3 =  360°   

  𝑥°

  𝑥° + 145° +  165° =  360° 

𝑥 =  360° − 145° −  165° 

         𝑥 =  50° 

 

𝑚 X͡͡͡͡ Z =  𝑚X͡͡Y +  𝑚Y͡͡Z  

 

= 𝑚∠𝐴𝐹𝐸 +𝑚∠𝐸𝐹𝐷 

    =  63° + 90 ° = 153°      

 

 

 

 

 

 

𝑚𝐴𝐷̂ 

 

 

                   

𝓁 =
𝑥°

360°
·  2𝜋𝑟       

          

 

 

   𝐴𝐵̂ 

𝓁 =
𝑥°

360°
·  2𝜋𝑟   

𝓁 =
45°

360°
·  2𝜋(3)   =

3

4
  𝜋 = 2.36 

   

 

⊙𝑊 

TV̂ ≅ RŜ   𝑅𝑆

TV̂ ≅ RŜ  ⟺ 𝑇𝑉̅̅ ̅̅ ≅ 𝑅𝑆̅̅̅̅  ⟺ 𝑇𝑉 = 𝑅𝑆

𝑇𝑉 = 𝑅𝑆 ⟹ 2𝑥 + 3 = 5𝑥 − 9 ⟹ 𝑥 = 4

⟹ RS = 5(4) − 9 = 11 

⊙𝑆  𝑃𝑅   

𝑄𝑆̅̅̅̅𝑃𝑅

  𝑇𝑅 =  𝑃𝑇   

                          𝑃𝑅 = 𝑃𝑇 + 𝑇𝑅 

= 2 𝑇𝑅 =  2(6) = 12     
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180○

.

𝑚AB̂ =  𝑚∠ACB =  𝑥° 

 

 

180○

360○

𝑚𝐴𝐷𝐵̂ =  360° −  𝑚𝐴𝐵̂
=  360° −  𝑥° 

 

 

 

180○

 

𝑚𝐴𝐷𝐵̂  =  180°

𝑀𝑃̅̅̅̅̅ ⨀𝑅  

  𝑀𝑁𝑄̂   ( 3                            𝑀𝑁𝑃̂   ( 2                               PQ ̂ (1

(1 PQ ̂180°

𝑚 𝑃𝑄 ̂ = 𝑚∠𝑃𝑅𝑄 = 115°       
 

 (2𝑀𝑁𝑃̂180°

𝑚MNP̂ = 𝑚∠𝑀𝑅𝑃 = 180°         
 

   (3 𝑀𝑁𝑄̂180°

𝑚MN𝑄̂ = 𝑚∠𝑀𝑅𝑃 +𝑚∠𝑃𝑅𝑄 = 180° +  115° = 295° 
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𝑚∠𝐴𝐵𝐶 =  
1

2
 (𝑚𝐴𝐷̂  −  𝑚𝐵𝐶̂) 

 

  

 

 

   𝑚∠𝐻 

 

𝑚∠𝐻 =  
1

2
 ( 𝑚𝐾𝐹̂ −  𝑚𝐽𝐺̂ ) =

1

2
(88° − 26°) = 31° 

 

 

 

  

 

=

𝑚∠𝐴𝐸𝐷 =  
1

2
 (𝑚𝐵𝐶̂  +  𝑚𝐴𝐷̂)

    

   𝑚∠1 

 

𝑚∠1 =
1

2
 ( 86° + 134°) 

𝑚∠1 = 110°                      

 

 

 

𝑚∠𝐴𝐵𝐶 =  
1

2
𝑚 𝐴𝐶̂ 

𝑚∠𝐴

 

 

 

 

     

𝑚∠𝐾

 

𝑚∠𝐾 =  
1

2
 ( 194°) = 97°

 

 

 

 

 

 𝑚∠𝐴𝐵𝐶 =   𝑚𝐴𝐶̂ 

: 

𝑚∠𝑅𝑃𝑆 

 

 

 

 

 

 

 

 

𝑚∠𝐴𝐵𝐶 =  
1

2
 𝑚𝐴𝐶̂ 

 

E 

 
 

𝑚∠𝐴 =
1

2
𝑚 𝐵𝐶̂ =

1

2
(170°) = 85° 

 

𝑚∠𝑅𝑃𝑆 =   𝑚𝑅𝑆 ̂ = 130° 
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.   

𝐴𝐵 •  𝐵𝐶 =  𝐷𝐵 •  𝐵𝐸 

𝑥° 

𝑇𝑃 ∙ 𝑃𝑅 = 𝑄𝑃 ∙ 𝑃𝑆      

4 ∙ 15 = 6 ∙ 𝑥          

6𝑥 = 60  ⟹ 𝑥 = 10    

 

 

 

 

 

. 

𝐴𝐶 •  𝐴𝐵 =  𝐴𝐸 •  𝐴𝐷

𝑥°

𝐽𝐾 ∙ 𝐽𝐿 = 𝐽𝐻 ∙ 𝐽𝐺      

6(6 + 10) = 8(8 + 𝑥)

8𝑥 = 32  ⟹ 𝑥 = 4    

 

 

 

 

 

 

 

 

  

 

 

 

 𝐽𝑘2   =  𝐽𝐿 •  𝐽𝑀           

 

 

 

𝑥° 

 𝐽𝑘2   =  𝐽𝐻 •  𝐽𝐺           

62 = 4(4 + 𝑥)          

9 = 4 + 𝑥  ⟹ 𝑥 = 5    

 

 

 

( ℎ , 𝑘)  

𝑟 

(𝑥 − ℎ) 2 + (𝑦 − 𝑘) 2 = 𝑟2              

 

 

 

( −2 , 3)

5

(𝑥 − ℎ) 2 + (𝑦 − 𝑘) 2 = 𝑟2             

(𝑥 + 2) 2 + (𝑦 − 3) 2 = 52             

      (𝑥 + 2) 2 + (𝑦 − 3) 2 = 25        
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1

 

A 𝐹𝐴̅̅ ̅̅B𝐶𝐸̅̅ ̅̅C𝐶𝐷̅̅ ̅̅D𝐸𝐵̅̅ ̅̅

2

 

 

 

 
A 8𝜋B16𝜋C32𝜋D64𝜋

3

Tʘ

 
 

 
A 13B12C6.5D5

4
24𝜋 

A 24B12C6D4

5

 

 
 

 

 
A 2.5𝜋B5𝜋C7𝜋D25𝜋

6

  𝑥   

 

 

 
A 120°B135°C145°D160°
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7 

C   𝑚AB̂ = 72° 𝑚∠𝐴𝐶𝐵

 

A 72°B108°C144°D180°

8

 𝑚𝐴𝐵̂ = 2𝑚𝐵𝐶̂   , 𝑚𝐵𝐶̂ =  𝑚𝐴𝐷̂ 

         𝑚𝐴𝐷̂       

 

 

A 45°B60°C90°D120°

9

 𝑀  𝑥°  

 
 

 
A 45°B60°C90°D180°

10

 𝑥°   

A 20°B40°C60°D80°

11

 𝑥°    
 

 

 
A 25°B50°C100°D120°°

12

 𝐽𝐾̂   

 

 

 

A 
1

3
𝜋B

1

2
𝜋C

2

3
𝜋D𝜋
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13 

𝐴   12  𝐵𝐶  𝐴8   

1 𝐵

A 3B4C6D15

14

  𝐸𝐷 = 30  , 𝐶𝑊 = 𝑊𝐹 

         𝐷𝐹       

 

 
A 60B45C30D15

15

 𝑚AB̂ = 100°   

𝑥°  

 

 

 

A 50°B100°C130°D260°

16

 𝑥°    

 
 

 

 

 

A 2B3C4D5

17

  𝑚∠𝐵      

 

 

 
A 30°B60°C120°D180°

18

    𝐴𝐵̅̅ ̅̅   ,     ⊙𝑂       𝐶𝐷̅̅ ̅̅  𝐸

𝐴𝐸 = 2 , 𝑂𝐵 = 10  𝐶𝐷̅̅ ̅̅ 

 

 

A 4B6C8D12
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19 

  𝑚AĈ = 160°      ,   𝑚∠𝐵𝐸𝐶 = 38° 

 𝑚∠𝐴𝐸𝐵 

A 42°B61°C80°D84°

20

  𝑚𝑁𝑃̂ = 108°  , 𝑚𝑁𝑅̂ = 62°  

𝑥°  

 
    

 
A 46°B64°C85°D128°

21

 𝑚𝐵𝐶̂ = 100°  , 𝑚𝐴𝐷̂ = 80°  

𝑚∠1     

 

 
A 10°B20°C90°D180°

22

  𝑚∠𝐿    

 
 
 
 
 
 

A 78°B102°C156°D258°

23

  𝑚∠𝑆      

 

 

 
A 54°B108°C125°D250°

24

 

 𝑥   

 

 
A 2B6C9D18
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25 

  𝑥     

 

A 63B20C9D3√5

26

 𝑥  

 
    

 
A 7.5B10C12D15

27

 

𝑥   

 

 
A 21B35C105D125

28

 𝑋𝑊 ̅̅ ̅̅ ̅̅    ,   𝑋𝑌̅̅ ̅̅       𝑍

  𝑥   

 
 
 
 

A 1B3C6D12

29

  ∆𝐽𝐾𝐿      

 

 

 
A 9B14C21D42

30

(𝑥 − 2) 2 + (𝑦 + 1) 2 = 4       

 
A ( −2 , 1)B( 1 , −2)C( −1 , 2)D( 2 , −1)

83



 

 

 

 

 

 

84

 

12 3 4 5 6 7 8 9 10 

D A CBBBAACA

11 12 13 14 151617181920

BACDCACDA B 

21 22 23 24 25 26 27 28 29 30 

C A A A D B A B D D 
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86 



 
 

 

   

𝑄 
0.125  , − 

7

8

𝐼 π = 3.14159000

√3 1.73205…… ,  

𝑍 −5, 17, −23,8 

𝑊 2,0,57,√36 

𝑁 3,17,6,86 

a)  32  (𝑍) 

      (𝑄) , 

          ( 𝑅) 

b) √50(𝐼)

  (𝑅) 

c) − 
4

9
(𝑄) 

𝑎, 𝑏, 𝑐

𝑎 +  𝑏 =  𝑏 +  𝑎 𝑎. 𝑏 = 𝑏. 𝑎 

(𝑎 + 𝑏) + 𝑐 = (𝑎 + 𝑏) (𝑎 ∙ 𝑏) ∙ 𝑐 = 𝑎 ∙ (𝑏 ∙ 𝑐) 

𝑎 + 0 = 𝑎 = 0 + 𝑎 𝑎. 1 = 𝑎 = 1. 𝑎 

𝑎 + (−𝑎) = 0 = (−𝑎) + 𝑎
𝑎.

1

𝑎
  = 1 =   

1

𝑎
  . 𝑎    

𝑎 ≠ 0

(𝑎 + 𝑏)   (𝑎. 𝑏) 

𝑎(𝑏 + 𝑐) = 𝑎𝑏 + 𝑎𝑐, (𝑏 + 𝑐)𝑎 = 𝑏𝑎 + 𝑐𝑎 

   

(6 ∙ 8)  ∙ 5 =  6(8 ∙ 5) (𝑎 ∙ 

 

7(9 − 5) = 7 ∙ 9 − 7 ∙ 5(𝑏

 

   84 + 16 = 16 + 84(𝑐+ 

 

(12 + 5)6 = 12 ∙ 6 + 5 ∙ 6 (𝑑  

a) −77  −
1 

7
 

b) 
4

9
−

4

9

9

4
 

c) √5−√5  
1

√5
  .  

√5

√5
 =  

√5

5
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    3 (2𝑞 +  𝑟)  +  5 (4𝑞 − 7𝑟) 

3(2𝑞 +  𝑟)  + 5(4𝑞 − 7𝑟)  =  3(2𝑞)  +  3(𝑟)  +  5(4𝑞)  − 5(7𝑟)

                                  =  6𝑞 +  3𝑟 +  20𝑞 − 35𝑟                       

                                           =  6𝑞 +  20𝑞  + 3𝑟 − 35𝑟

               = (6 +  20)𝑞 + (3 − 35)𝑟             

                                            = 26𝑞 − 32𝑟 

{−2, −1,2,3}

{−2, −1,0,4} 

 

 

 

 

 

 

 

1 

2 

3 

B 

 C 

D 

 D 
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 (𝑥, 𝑦) 
𝑦 = −4𝑥 − 2      

 

 
 

𝑦 𝑥 
−2 0

−6 1 

2 −1 

 
 

 

 ,    , 

𝑓(𝑥)𝑦  

𝑓 𝑥𝑓 

  𝑥 

𝑓(𝑥) = 3 𝑥3 − 2 𝑥 + 7

a) 𝑓(−2) 

𝑓(−2) = 3 (−2)3 − 2 (−2) + 7 =  −13

 

𝑓(𝑥) = {
𝑥 + 2, 𝑥 < 0

𝑥, 𝑥 ≥ 0

 𝑓(𝑥) = 𝑥 + 2    

𝑓(0) = 0 + 2 = 2  0 

 

 0,2

 𝑓(𝑥) = 𝑥    

𝐹(0) = 00

0,0𝑥

𝑓(𝑥) 

0

0

89 



 
 

 

 

𝑓(𝑥) = [𝑥]

𝑓(𝑥) = {

 −1      − 1 ≤ 𝑥 < 0
      0            0 ≤ 𝑥 < 1
      1            1 ≤ 𝑥 < 2

          2               2 ≤ 𝑥 < 3

 𝑓(𝑥) = 0𝑥 = 0, 0 ≤ 𝑥 < 1

 
 
 
 
 
 
 
 

           

𝑔(𝑥) = −2[𝑥]

 

 𝑓(𝑥) = |𝑥|

𝑓(𝑥) = {
𝑥          , 𝑥 > 0

0            , 𝑥 = 0
−𝑥           , 𝑥 < 0

V

 

𝑥 = 0, 𝑓(𝑥) = 0

 

𝑓(𝑥) < 0       
 
 
 
 

 

𝑔(𝑥) = |−3𝑥|

{𝑔(𝑥)|𝑔(𝑥) ≥ 0}
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𝑦 > 3𝑥 − 2

 𝑦 > −3𝑥 − 2

 𝑥 + 4𝑦 > 2

𝑥 + 4𝑦 = 2

> 

0,0 

𝑥 + 4𝑦 > 2  

0 + 4(0) > 2      (𝑥, 𝑦)=(0,0)
✓ 0 > 2  

0,0 

 

 

0,3

𝑥 + 4𝑦 > 2 

0 + 4(3) > 2(𝑥, 𝑦)=(0,3) 
✓ 12> 2    

y ≥ |𝑥| − 4

𝑦 = |𝑥| − 4 

≥ 

0,0

𝑦 ≥ |𝑥| − 4

0≥ |0| − 4(𝑥, 𝑦)=(0,0) 

0≥ −4√

0,0 
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 



 
 

 

 

 

 

 

 

 

 

 

 

 

𝑦 > 2𝑥 − 4 

𝑦 ≤ −0 ∙ 5𝑥 + 3

 

 

 

   𝑦 > 2𝑥 − 4 1,3

  y≤ −0.5𝑥 + 32,3 

   3

 

𝑦 ≥ 𝑥 + 5 

𝑦 < 𝑥 − 4 

 

 

 

 

 

∅
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 𝑦 ≥ |6 − 𝑥|        ,    𝑦 ≤ 4

 

( 2 , 4 )   , ( 6 , 0)  , ( 10 , 4)
 

 

 
 
 
 
 
 

 

𝑓(𝑥, 𝑦) = 4𝑥 − 2𝑦

 

𝑓(𝑥, 𝑦) = 9𝑥 − 6𝑦   

360,-6

-48.-36 
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1 

2

3

4

5

6

7

 10251540

 50

 3030

𝑥

𝑦 

𝑓(𝑥 , 𝑦) = 5𝑥 + 3𝑦
10≤ 𝑥 ≤ 25      
15≤ 𝑦 ≤ 40      

𝑥 + 𝑦 ≥ 30      
 

 

   
𝑓(10,40) = 5(10) + 3(40) = 170 
𝑓(25,40) = 5(25) + 3(40) = 245 
𝑓(25,15) = 5(25) + 3(15) = 170 
𝑓(10,20) = 5(10) + 3(20) = 110

𝑓(15,15) = 5(15) + 3(15) = 120      

2540
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1 

A 2B √7C 22

7

D 0,45̅̅̅̅

2    5(𝑥 + 𝑦) = 5𝑥 + 5𝑦 

ABCD

3−0.6    

A0.6B
− 

3

5

C5

3

D
− 

5

3
4𝑓(𝑥) = 4𝑥2 − 8𝑓(𝑥 − 1) 

A4𝑥2 − 8𝑥 − 4B4𝑥2 − 2𝑥 − 9 C−2𝑥 − 94𝑥2D−94𝑥2

53𝑥 − 𝑦 = −𝑦 + 3𝑥 
 

A B C D 

6 
 

:

A√81B √76C √35D √21
7
7
7

    𝑓(𝑥) = 2𝑥3 + 3𝑥2 − 5𝑥 + 11  𝑓(2) − 𝑓(0) 

 

A 11B12C 18 D 29
8   𝑓(𝑥) = 𝑎𝑥4 + b𝑥2 + 𝑥 + 5  a , b 𝑓 (3) = 2

𝑓(−3) 

A− 4B− 2C2D4 

 
9
9

𝑓(𝑥) = [𝑥]𝑓(−4.6) 

A − 5B − 4C 4D4.6
10    { 𝑓(𝑥)|𝑓(𝑥) ≥ 0 } 

 

A 𝑓(𝑥) = [𝑥] B 𝑓(𝑥) = |𝑥| C 𝑓(𝑥) = −|𝑥| D 𝑓(𝑥) = [𝑥] + 1 

𝑓(𝑥) = |𝑥 − 3| + 4   

A ( 𝟑, ∞)B[𝟑 , ∞)C [ 𝟒, ∞)D 𝑅

𝑓(𝑥) = |𝑥 − 2| + 3 

A [3  , ∞) B [−2, ∞) C [ 2 , ∞ ) D 𝑅 

7 

11 

12 

9 
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13

 
 
 
 
 

A {𝑦|6 ≥ 𝑦 > −6}B {𝑦|𝑦 ≥ −6}C{𝑦|𝑦 ≤ 6}D R

14

A 𝑓(𝑥) = {
2𝑥         𝑥 < 1     
 1           𝑥 > 3     

C 𝑓(𝑥) = {
2𝑥 + 1       𝑥 < 1   
 1                  𝑥 > 3  

B 𝑓(𝑥) = {
2            𝑥 < 1
 1             𝑥 > 3      

 

D 𝑓(𝑥) = {
2𝑥 + 1       𝑥 ≤ 1   

 1                 𝑥 ≥ 3     
 

15 𝑓 (−
1

4
)  ≠ −1

A 𝑓(𝑥) = 4𝑥B 𝑓(𝑥) = [𝑥]C𝑓(𝑥) = [4𝑥]D 𝑓(𝑥) = |4𝑥||

16 

 
 
 

A x + 4y > 2B x + 4y < 2Cx + 4y ≤ 2D x + 4y ≥2
17 

 
 
 
 

A 𝑥 − 𝑦 ≥ 2B 𝑥 − 𝑦 ≤ 2C𝑥 − 𝑦 > 2D 𝑥 − 𝑦 < 2
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18  

 
 
 
 
 

A y ≤ |𝑥| − 3B y ≥ |𝑥| − 3Cy < |𝑥| − 3D y > |𝑥| − 3

19 𝑥 − 2𝑦 ≤ 2 

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

20 

 
 
 
 
 

A 3
3

2

4 2

y x

y x

 −

 −

B 3
3

2

4 2

y x

y x

 −

 −

C3
3

2
4 2

 −

 −

y x

y x

D 3
3

2

4 2

y x

y x

 −

 −

21 
 
 
 
 
 
 
 
 
 

 

𝑦 ≤
1

2
𝑥 − 2      ,      𝑦 ≤ −

2

3
𝑥 − 1        

 

A   Ι  B    ΙΙ  C  ΙΙΙ D   ΙV   

22 𝑓(𝑥, 𝑦) = 4𝑥 − 3𝑦  

 

 

A −15  B −7C  15 D   17   
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1 23 4 5 6 7 8 9 10 

B C D AAACAAB

1112 13 14 15 1617181920

DABCDABCBC 

21 22 
 

C D 
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𝑛𝑚  

𝑛 𝑥 𝑚 

[

4 1 5
6 3 5
7 9 1
9 0 0

] 

• 

 

• 

𝐴  ,  𝐵 

• 

31a 

𝐴 =  [
7 3𝑥    5
𝑘 12    0

]

 

 

• 𝐴 2 × 3 𝐴  2×3 

• 𝑎13𝐴

13 5 

𝑎13 = 5

 

•  

[8 −5 2     4] 

 

•  

[
5
1
3

]

 

• 

 

[
6 −5
2    3

]

•  

[
0 0    0
0 0    0

] 

1.  

2. 

[
5 9
2 7

] =  [
5 9
2 7

]

 

 

 

 

𝑛 = 3 

𝑚 = 4 
4 ×  3 

 

  
 أعمدة   3
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• 

• 

•  

• [
a b
c d

]= 𝐴 𝐵 = [
e f
g h

] 

𝐴 + 𝐵 = [
a + e b + f
c + 𝑔 d + h

]

 𝐴 − 𝐵 = [
a − e b − f
c − 𝑔 d − h

]

• 

[
7 3    5
1 12    0

] − [
1 6    4
2 2    5

] = [
6 −3    1

−1 10  − 5
] 

• : 

[
7 3    5
1 12    0

] + [
5
1
3

]

 

• 

 

•  𝐴=[
a b
c d

]𝑘 

𝑘. 𝐴 = 𝑘 [
𝑎 𝑏
𝑐 𝑑

] = [
𝑘𝑎 𝑘𝑏
𝑘𝑐 𝑘𝑑

]

𝑇 = [
8 0 3

−1 −4 −2
3 6 5

  
−2
9
5

]

−4𝑇 

−4𝑇 = −4 [
8 0 3

−1 −4 −2
3 6 5

  
−2
9
5

]

= [
−32 0 −12

4 16 8
−12 −24 −20

  
8

−36
−20

]

• 

 

• 

 

• 𝐴 = [
𝑎 𝑏
𝑐 𝑑

] , 𝐵 = [
𝑒 𝑓
𝑔 ℎ

] 

• 𝐴. 𝐵  = [
𝑎𝑒 + 𝑏𝑔 𝑎𝑓 + 𝑏ℎ
𝑐𝑒 + 𝑑𝑔 𝑐𝑓 + 𝑑ℎ

] 

 𝐴 = [
3 4
1 0

]   , 𝐵 = [
2 2
1 2

]

𝐴. 𝐵 

 

𝐴. 𝐵 = [
(3 × 2) + (4 × 1) (3 × 2) + (4 × 2)

(1 × 2) + (0 × 1) (1 × 2) + (0 × 2)
] 

𝐴. 𝐵 = [
(6) + (4) (6) + (8)
(2) + (0) (2) + (0)

] 

𝐴. 𝐵 = [
10 14
2 2

]
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2 × 2

 

|
𝑎 𝑏
𝑐 𝑑

| 

: 

a) |
5 −4
8 9

| 

     |
5 −4
8 9

| = 5(9) − 8(−4)

 = 45 + 32 

= 77

b) |
0 6
4 −11

| 

    |
0 6
4 −11

| = 0(−11) − 4(6)

= 0 − 24 

= −24

3 × 3

 

|
𝑎 𝑏 𝑐
𝑑 𝑒 𝑓
𝑔 ℎ 𝑖

| 

3 × 3

１. 

 

２. 

 

３. 

 

４. 32

 

2 × 2

𝑎. |
𝑒 𝑓
ℎ 𝑖

| − 𝑏 |
𝑑 𝑓
𝑔 𝑖

| + 𝑐 |
𝑑 𝑒
𝑔 ℎ

|

  |
4 −8 3

−3 2 6
−4 5 9

|

2 × 2

|
4 −8 3

−3 2 6
−4 5 9

|
4 −8

−3 2
−4 5

. 

|
4 −8 3

−3 2 6
−4 5 9

|
4 −8

−3 2
−4 5

    |
4 −8 3

−3 2 6
−4 5 9

|
4 −8

−3 2
−4 5

4(2)(9) = 72                     − 4(2)(3) = −24  
−8(6)(−4) = 192                       5(6)(4) = 120

3(−3)(5) = −45                         9(−3)(−8) = 216 

. 

72 + 192 + (-45) = 219                -24 + 120 + 216 = 312 

. 

         219 - 312 = -93     - 

 2 × 2

|
4 −8 3

−3 2 6
−4 5 9

| = 4 |
2 6
5 9

| — (−8) |
−3 6
−4 9

| + 3 |
−3 2
−4 5

| =

 4 × (−12)  +  8 × (−3) +  3 ×  (− 7)  =  −93 
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= [
𝑎 𝑏
𝑐 𝑑

] 𝐴    

𝐴−1 =  
1

׀ 𝐴׀ 
[

𝑑 −𝑏
−𝑐 𝑎

]

׀ 𝐴׀  ≠ 0.

= [
𝑎 𝑏
𝑐 𝑑

] A 

   2 × 2 

׀ A׀  .1

 

׀ A׀ 0 = -

 

 ׀ A׀ 0≠ -

|
𝑎 𝑏
𝑐 𝑑

| =  𝑎𝑑 −  𝑏𝑐=  ׀A׀ 

2. 
1

׀ 𝐴׀ 
 

 

𝐴−1 =  
1

׀ 𝐴׀ 
[

𝑑 −𝑏
−𝑐 𝑎

] 

𝐵 = [
4 −1
2 3

]

׀ 𝐵׀  = |
4 −1
2 3

| = 4 ×  3 − (−1) ×  2 

              = 12 + 2 = 12 

𝐵−1 =  
1

׀ 𝐵׀ 
[

𝑑 −𝑏
−𝑐 𝑎

] =
1

12
[

3 1
−2 4

] = [

1

4

1

12

−
1

6

1

3

]
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1.  

𝑎𝑥 + 𝑏𝑦 = 𝑛

𝑐𝑥 + 𝑑𝑦 = 𝑚 

 

2.  

𝑎𝑑 − 𝑏𝑐= |
𝑎 𝑏
𝑐 𝑑

| |𝐶| 

3. 𝑥 𝑥

𝑥 =
|

𝑛 𝑏
𝑚 𝑑

|

|𝑐|

 

4. 𝑦 𝑦

𝑦 =
|
𝑎 𝑛
𝑐 𝑚

|

|𝑐|
 

1- 

 

𝑎𝑥 + 𝑏𝑦 = 𝑛

𝑐𝑥 + 𝑑𝑦 = 𝑚 

 

2- 

𝐴 ⋅ 𝑋 = 𝐵

[
𝑎 𝑏
𝑐 𝑑

] . [
𝑥
𝑦] = [

𝑛
𝑚

] 

3-  

𝑋 =  𝐴−1. 𝐵

[
𝑥
𝑦] =

1

|𝐴|
 × [

𝑑 −𝑏
−𝑐 𝑎

] . [
𝑛
𝑚

] 
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1 

 

𝐴 = [
2 5
1 3

] 𝐴−1

A[
3 5
1 2

]B[
3 −5

−1 2
]C [

3 1
5 2

]D [
2 1
5 3

]

2 C[
2 8

−3 𝐶
]

A−12B10C12D24

3 

 

 

𝐴 = [
2 1
0 5

] 𝐵 = [
−1 3
1 −2

] 

 2𝐴 − 𝐵 =……..

A[
−5 −1
1 12

]B[
0 4
4 2

]C[
5 1

−1 −12
]D[

5 −1
−1 12

]

4  𝑥  [  
2𝑥 6

𝑥 − 1 4
]

A1 B3 C5D−3

5 

 
23 a[

1 2 3
4 6 9
5 7 0

]

A 0B 5C 7D 9

6 

 
[
1 4 5
2 5 5
3 6 5

   
5
5
5

]

A 3 × 4 B4 × 3C 3 × 2D4 × 2 

7 

 

𝑥[
𝑥 + 1 𝑥

−2 8
] 

A− 
4

5
B

4

5
C2D 3

8 

 

 𝐴 = [
0 1
1 0

]𝐴−1 

A[
0 2
2 0

]B [
0 0
0 0

]C [
0 1
1 0

]D [
0 −1

−1 0
]

9 𝐴 = [
𝑘 −2
6 3

]𝑘𝐴 

A 3B−4C 1D −9
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10 

 

 

 

 

𝐵 = [
0 −5
1 4

−2 3
]  𝐴 = [

5 1
8 3
6 2

]𝐴  ,   𝐵

[
5 11
6 −5

10 −4
]

A𝐴 + 2𝐵B𝐴 − 2𝐵C2𝐴 + 𝐵D2𝐴 − 𝐵

11  [
2𝑥 −2𝑦
𝑦 𝑥

]𝑥2 + 𝑦2

A 2B 4C 0D1

12 

 

 𝐴 = [
2𝑥 6
3 10

]

 𝑥|𝐴| = 42

A 3B5C 6D 8

13 

 

, =𝐵 = [
−1 3
1 −2

] 𝐴 = [
2 1
6 5

]

2𝐴 − 𝐵

A [
−1 5
11 12

]B [
5 −1

11 12
] C [

3 −1
6 −2

]D [
5 −1

12 11
] 

14 [
8 5
0 2

] + [
10 −4
1 −4

] 

A[
18 1
1 −2

] B [
10 −9
1 −2

]C [
10 1
1 6

]D [
10 9
1 −2

]

15 2 [
3 5

−6 0
] + 4 [

9 −1
2 3

]    

A [
42 6
−4 12

] B[
27 −5
12 0

]C [
10 9
1 −2

] D [
42 −4
6 12

]
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16 

 

𝐴 = [
2 −1
1 2

]   

A×A 

A [
5 −4
4 3

]B [
4 −4
4 5

]C [
4 1
1 4

]D [
3 −4
4 3

]

17 

 

 

 

[
24
−6
−5

] + [3 −2 7]

A  B [27 −8 2]C[
27
−8
2

]D [27 −8]

18 [
4 −1
2 10

]

A 24 B -12 C38D 42

19 

 [
2 −3
0 1

]

A [
−2 3
0 −1

]B [
1 3
0 1

]C[
0.5 1.5
0 1

]D [
1 3
0 2

]

20 

 

 
− [

2 −4
1 −4

] + 2 [
8 5
0 2

]

A [
6 1
3 −2

]B [
14 14
−1 8

]C[
10 −9
1 −2

]D [
10 9
1 −2

]

21 

 

 

 

2 [
1 2
0 3

] − [
3 −1

−3 1
]

A [
5 5
3 5

]B [
−1 6
6 4

]C[
1 3

−3 2
]D [

−1 5
3 5

]
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22 𝐴(0,0), 𝐵(−2,8), 𝐶(4,12)

A 56B 28C20D 14

23  𝐴. 𝐵 2 × 3k

A 𝐴 + 𝐵B 𝐾𝐴C𝐴 − 𝐵D𝐴  ∙  𝐵

24 [
8 5
0 2

] + [
2 −4
1 −4

]

A [
10 1
1 −2

]B [
10 9
1 −2

]C[
10 1
1 6

]D [
10 9
1 −2

]

25 

A 3aB 34aC4aD 43a

26     [
2 −3
0 1

]

A 0.5 [
2 −3
0 1

]B 0.5 [
1 −3
0 2

]C0.5 [
1 3
0 2

]D 0.5 [
−1 3
0 −2

]

27  [2 −3]. [
1
4

]  

A [
2

−15
]B [2 −15]C[−31]D [− 01]

28     [
cos 𝑥 sin 𝑥

−sin 𝑥 cos 𝑥
]  

A 0B 1Csin 𝑥D cos 𝑥

29 𝐴 = [
−1 5      7
2 6       4

]  23a

A 4B 6C7D 10
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30 [
1 2 2
2 1 4
3 1 6

]

A 0 B 10C15D 20

31  𝑥  2 × 3𝑦  3 × 4 𝑥 . 𝑦  

A2 × 4B 3 × 4C4 × 3D 3 × 2

32 𝑥 [
𝑥 3
4 6

]

A 4B 3C2D 1

33 

 

 

𝑥 

𝐴 = [
5 0
0 1

] 

𝐴−1 = [
1

5
0

0 𝑥

]

A 1B 2C3D 5

34  𝐴. 𝐵2×5 𝐴2×3  𝐵

A 2 × 3B2 × 5C5 × 3D3 × 5

35 [1 2]. [
2 1

−1 1
]

A [
0
3

]B [
0

−3
]C[0 3]D [0 −3]

36 [
2 3
3 5

] + 2 [
−1 4
3 10

] = [
0 2𝑥 + 1

𝑦 − 1 25
]𝑥 + 𝑦

A 24B 18C15D 10
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12 3 4 5 6 7 8 9 10 

B A DDDAACBB

11 12 13 14 151617181920

CABAADADC B 

21 22 23 24 25 26 27 28 29 30 

D B D A B C D B A A 

31 32 33 34 35 36 
 

A A A D C C 
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𝑛 

 

𝑛  

 

𝑖𝑛−1 ∙ 𝑖 

(𝑖2)
𝑛
2  1 

((𝑖2)
𝑛−1

2 ⋅ 𝑖) 

((−1)
𝑛−1

2 ⋅ 𝑖) (−1)
𝑛
2 

 

(𝑖2= -1) 
2 

𝑛−1

2
 

𝑛−1

2
 

𝑛

2

 

𝑛

2
 

𝑖𝑛 = −𝑖 

 

𝑖𝑛 = 𝑖 

 

𝑖𝑛 = −1 

 

𝑖𝑛 = 1 

 

 

 3  2 1 
 

n4

𝑖𝑛 = −𝑖 𝑖𝑛 = −1 𝑖𝑛 = 𝑖 𝑖𝑛 = 1 

 𝑖 𝑖𝑛)( 
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(−2 + 5𝑖) + (1 − 7𝑖) =  
     = (−2 + 1) + (5𝑖 − 7𝑖) = −1 − 2𝑖 

  

 

(−2 + 5𝑖) ⋅ (1 − 7𝑖) = (−2 × 1) + (−2 × −7𝑖) 
+(5𝑖 × 1) + (5𝑖 × −7𝑖) 

= −2 + 14𝑖 + 5𝑖 − 35𝑖2

= (−2 + 35) + (14 + 5)𝑖 
= 33 + 19𝑖       , 𝑖2 = −1 

 

𝑖2

−1

 

 

3 + 4𝑖

2 − 3𝑖
=

3 + 4𝑖

2 − 3𝑖
⋅

2 + 3𝑖

2 + 3𝑖

               =
6 + 9𝑖 + 8𝑖 + 12 𝑖2

22 − (3𝑖)2
 

               =
6 + 9𝑖 + 8𝑖 − 12 

4 + 9
     , 𝑖2 = −1 

               =
−6 + 17𝑖

13
= − 

6

13
+

17

13
 𝑖 

 

 

 

(𝑎 + 𝑏𝑖) ⋅ (𝑎 − 𝑏𝑖) = 𝑎2 + 𝑏2 

 

𝑎 + 𝑏𝑖 

 

 

√−𝑎 = √𝑎 𝑖       ,   √−1 = 𝑖, 
 

 

√−𝑎 ⋅ √−𝑏 = √𝑎 𝑖 ⋅ √𝑏 𝑖 = √𝑎𝑏 ⋅ 𝑖2 = −√𝑎𝑏 

 

√−6 ⋅ √−15 = √6 𝑖 ⋅ √15 𝑖 = √6 × 15 ⋅ 𝑖2

= −√90 = −3√10 

 

𝑎𝑖 ⋅ 𝑏𝑖 = 𝑎𝑏 ⋅ 𝑖2 = −𝑎𝑏 

 

3𝑖 ⋅ 4𝑖 = 12 ⋅ 𝑖2 = −12 
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𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0
 

 

a𝑥2b𝑥c  

 

𝑥 =
−𝑏 ± √𝑏2 − 4𝑎𝑐

2𝑎
  

  𝑏2 − 4𝑎𝑐 :    

 

𝑏2 − 4𝑎𝑐 < 0 

 
𝑏2 − 4𝑎𝑐 = 0 

𝑏2 − 4𝑎𝑐 > 0 

 

  

 

 

 

:  

𝑥2 − 6𝑥 = −10 
 

𝑥2 − 6𝑥 + 10 = 0      ,    𝑎 =  1, 𝑏 =  −6, 𝑐 10                   
 

                                   𝑥 =
−𝑏 ± √𝑏2 − 4𝑎𝑐

2𝑎
 

 

𝑥 =
−(−6) ± √(−6)2 − 4 × 1 × 10

2 × 1
=

6 ± √36 − 40

2
=

6 ± √−4

2
 

                                                                                                                      𝑥 =
6 ± √4 𝑖

2
=

6 ± 2𝑖

2
 

       
6 + 2𝑖

2
=

6

2
+

2𝑖

2
= 3 + 𝑖

      
 

6 − 2𝑖

2
=  

6

2
−

2𝑖

2
= 3 − 𝑖
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(2𝑥−3𝑦3)(−7𝑥5𝑦6) = (2 × −7)𝑥−3+5𝑦3+6 = −14𝑥2𝑦9 
１. 

15𝑐5𝑑7

3𝑐2𝑑3
=

15

3
𝑐5−2𝑑7−3 = 5𝑐3𝑑4 ２. 

(𝑥2)3 = 𝑥2×3 = 𝑥6 ３. 

(−2𝑥3𝑦2)5 = (−2)5𝑥3×5𝑦2×5 = −32𝑥15𝑦10 ４. 

1

𝑑−5
= 𝑑5 ５. 

 

 

(𝑥2 + 8𝑥 − 2) + (2𝑥2 − 𝑥 − 10)

= (𝑥2 + 2𝑥2) + (8𝑥 − 𝑥) + (−2 − 10)

=  3𝑥2 + 7𝑥 − 12 

(4𝑥2 − 5𝑥 + 6) − (2𝑥2 + 3𝑥 − 1)

= (4𝑥2 − 2𝑥2) + (−5𝑥 − 3𝑥) + (6 + 1)

=  2𝑥2 − 8𝑥 + 7 

3𝑥(2𝑥2 − 4x + 6) = 3𝑥(2𝑥2) + 3𝑥(−4𝑥) + 3𝑥(6)

= 6𝑥3 − 12𝑥2 + 18𝑥 
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(𝑎 + 𝑏)2 = 𝑎2 + 2𝑎𝑏 + 𝑏2

(𝑎 − 𝑏)2 = 𝑎2 − 2𝑎𝑏 + 𝑏2

 

 

𝑎2 − 𝑏2 = (𝑎 + 𝑏)(𝑎 − 𝑏) 

 

 

𝑥2 + 𝑏𝑥 + 𝑐 = 0 

  c

cb

  c

cb

𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0   

 

𝑎3 − 𝑏3 = (𝑎 − 𝑏)(𝑎2 + 𝑎𝑏 + 𝑏2 

 

 

𝑎3 + 𝑏3 = (𝑎 + 𝑏)(𝑎2 − 𝑎𝑏 + 𝑏2 
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𝑟𝑥 − 𝑟 

 𝑓(𝑥)

r 

𝑓(𝑥) =   

𝑓(𝑥) = 3𝑥4 − 2𝑥3 + 5𝑥 + 2

𝑓(𝑥)  

  4       3     − 2         0     5       2 
                       12       40 160  660

           3        10        40  165   662 
 

   = 𝑓(𝑥) = 662

 
 
 
 
 
 

(𝑥 − 𝑟) 

 

𝑥 − 5 

𝑝(𝑥) = 𝑥3 − 7𝑥2 + 7𝑥 + 15

𝑥 − 5  

𝑝(5) = 0

      5     1       − 7     7       15 
                          5  −10     −15

            1       − 2    −3       0

𝑝(5) = 0𝑥 − 5 

 

 = 𝑥2 − 2𝑥 − 3 

            = (𝑥 + 1)(𝑥 − 3)

 

(𝑥 − 5), (𝑥 + 1), (𝑥 − 3) 
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1. 

 

2. 

 

𝑥3 + 25𝑥 = 0

𝑥3 + 25𝑥 = 0
𝑥(𝑥2 + 25) = 0

𝑥 = 0
𝑥2 + 25 = 0

𝑥2 = −25

𝑥 = ∓√−25 = ∓5𝑖

 

 

 

 

1. 

= 𝑥 − 

𝑥 − 𝑟⇒𝑟

2. 

 

(𝑥 − (𝑎 + 𝑖𝑏))⇒𝑎 + 𝑖𝑏 

(𝑥 − (𝑎 − 𝑖𝑏))⇒𝑎 − 𝑖𝑏 

3.  

1 , 5 i− −
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(𝒙 + 𝟏), (𝒙 − (𝟓 − 𝒊)), (𝒙 − (𝟓 + 𝒊))
 



 

１.  𝑛 

２. 𝑓(𝑥) 2

10 

３. 𝑓(−𝑥) 

𝑓(−𝑥) 2 1 0 

４. 

𝑛 

𝑓(𝑥) = 𝑥6 + 3𝑥5 − 4𝑥4 − 6𝑥  3 + 𝑥2 − 8𝑥 + 5

6

 ( )f x4  

 

4  ,2,0

( )f x− 

2,0
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3𝑖

2𝑖 − 4
              

 1
−3

10
+

3

5
𝑖 

D 3

10
−

3𝑖

5
 

C 3

4
−

3

2
𝑖 

B 3

2
−

3

4
𝑖 A 

𝑖100 = ⋯      
 2

−𝑖 D 𝑖 C −1 B 1 A

𝑓(𝑥) = 𝑥3 − 7𝑥2 + 4𝑥 + 12
 

3 

𝑥 + 2 D 𝑥 + 3 C 𝑥 − 2 B 𝑥 − 1 A 

𝑥4 − 8 = 0     
4

4 D 3 C 2 B 0 A 

 𝑥 − 2 𝑓(𝑥) = 𝑥3 − 𝑘𝑥2 + 𝑘𝑥 + 4 𝑘 

 5

6 D 2 C 
2

3
 B −6 A 

𝑥2 + 4 = 0       ,      𝑥 = ⋯ ?
 6

D − 9 C ±2𝑖 B ±2 A 

𝑚2 + 4𝑚 + 5 = 0 

 7

𝑖 + 2 D 0, 4 C 2 − 𝑖, 2 + 𝑖 B −2 − 𝑖, −2 + 𝑖 A 

𝑖5 

 
8 

−𝑖 D 𝑖 C −1 B 1 A 

𝑥2 − 6𝑥 = −10   
 9 

 
D 

 
C B A 

√−36 

 
10 

−6𝑖 D 6𝑖 C −6 B 6 A 
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  15 − 28 𝑖 = 3𝑥 + 4𝑦 𝑖 
 11 

𝑥 = 15  , 𝑦 = −28 D 𝑥 = 15  , 𝑦 = 28 C 𝑥 = 5  , 𝑦 = −7 B 𝑥 = 5  , 𝑦 = 7 A 

2𝑎2𝑏2

6𝑏𝑎5
                              

 12 

4
𝑏5

𝑎6
 D 

𝑏

3𝑎3
 C

3𝑎7𝑏2

 
B 3𝑎7𝑏4 A 

 
 

13 
1

2
𝑥2𝑦6 + 3 D √𝑥 + 𝑥2 + 2 C 𝑥−3 + 2𝑥 + 6 B 

𝑥

𝑦
+ 3𝑥2 A 

   𝑥3 + 3𝑥2 + 2𝑥 
 14 

𝑥 + 1 D 𝑥 C 𝑥 + 2 B 𝑥 − 1 A 

(2𝑖 + 3𝑖2)2 = ⋯         
 

15 
 

 7 − 12𝑖 D 12 − 5𝑖 C 5 − 10𝑖 B 5 − 12𝑖 A 

(2 − 6𝑖)(2 + 6𝑖) = ⋯ 

16 
40 D 36 C 30 B 24 A 

(2𝑥−3𝑦3)(−7𝑥5𝑦−6) .............. 
 

 
17 

 
 

−14𝑥

𝑦3
 D 

−14𝑥2

𝑦
 C 

−14𝑥2

𝑦3
 B 

−9𝑥2

𝑦3
 A 

 

(4 − 3𝑖)(3 + 2𝑖) = ⋯ 
 18 

7 − 𝑖 D 18 − 𝑖 C 18 + 𝑖 B 12 − 6𝑖 A 

(𝑖 − 1)

2𝑖
 

19 

−
1

2
𝑖 D 

1

2
𝑖 C 

1

2
−

1

2
𝑖 B 

1

2
+

1

2
𝑖 A

𝑥2 − 8𝑥 = 0

20 

64 D  8 C − 8 B − 64 A
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𝑦5𝑧3

2𝑥6𝑦3𝑧3
 

21 

𝑦5

2𝑥6
 D 

𝑦5𝑧3

2𝑥6𝑦3𝑧3
C 

1

2𝑥6𝑦2
 B 

𝑦2

2𝑥6
 A

(𝑥3 + 2𝑥2 − 5𝑥 − 6) ÷ (𝑥 − 2) = ⋯            

22 
𝑥2 − 4𝑥 + 3 D 𝑥2 − 4𝑥 − 3 C 𝑥2 + 4𝑥 + 3 B 𝑥2 + 4𝑥 − 3 A

𝑝(𝑥) = 𝑥3 − 𝑥2 − 2𝑥
23 

𝑥 − 2 D 𝑥 + 1 C 𝑥 − 1 B 𝑥 A 

  𝑓(𝑥) = 𝑥3 − 7𝑥2 + 7𝑥 + 15 
 24 

𝑥 + 1 D 𝑥 + 2 C 𝑥 + 3 B 𝑥 + 5 A 

2𝑖 ∙ 5𝑖 
 25 

−10 𝑖 D 10 𝑖 C −10 B 10 A 

  (5 + 4𝑖) − (𝑥 + 𝑦)𝑖 = −1 − 3 𝑖 
 26 

𝑥 = 4  , 𝑦 = 7 D 𝑥 = 5  , 𝑦 = 4 C 𝑥 = 4  , 𝑦 = 5 B 𝑥 = 6  , 𝑦 = 7 A 

7𝑛3𝑚2

27 

5𝑛3𝑚 D 3𝑛𝑚4 C  2𝑛5𝑚 B  7𝑛𝑚 A 

   5𝑥2 + 2𝑦 − 3𝑥 − 2𝑦 
 28 

5𝑥2 − 3𝑥 D 10𝑥2 + 4𝑦 C 4𝑦 B 0 A 

4𝑥2𝑦2

5𝑥𝑦2
÷

2𝑦

10𝑥𝑦
 

 
29 

4𝑥2𝑦5 D 4𝑥2 C 
4𝑥2

𝑦
 B 

4

5
𝑥 

A 

2𝑥3 − 3𝑥4 − 𝑥 .................... 
 30 

12 D 4 C 2 B −3 
A 

 

31 
3𝑥2 − 7𝑥 

 
D 

3𝑥 − 7 
 

C 𝑥2 − 𝑦2 B 2𝑥 + 4 A 
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 3 ...... 
 

32 

 

D 

 

C 

 

B 

 

A 

𝑥3 − 𝑥 = 0    
 

33 
𝑥 = −2, −1,0 D 𝑥 = −1, 0,2 C 𝑥 = 0, 1 

B
 

𝑥 = −1, 0,1 A 

 

34 

6 
D 

  

4 
C 

5 
B 

5 
A 

 
 
 

 

35 

 
D 

 
C

3 
B 

3 
A 

√−1   = 𝑖       𝑖39     
 36 

−𝑖 D 𝑖 C − 1 B 1 A 

−1         (1 + 2𝑖) 
 37 

 D C  B  A 

𝑖   −5, 3

 
38 

𝑓(𝑥) = 𝑥3 − 5𝑥2 + 9𝑥 + 45 C 𝑓(𝑥) = 𝑥3 + 5𝑥2 + 45 A 

𝑓(𝑥) = 𝑥3 − 5𝑥2 + 9𝑥 − 45 D 𝑓(𝑥) = 𝑥3 + 5𝑥2 + 9𝑥 + 45 B 
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4𝑎3𝑏2  −  8𝑎𝑏   
 39 

𝑎𝑏(4𝑎2𝑏 −  8) D 2𝑎𝑏(2𝑎2𝑏 +  4) C 2𝑎𝑏(2𝑎2𝑏 −  4) B 4𝑎𝑏(𝑎2𝑏 −  2) A 

 

40 

8 D 7 C 6 B 5 A 

   𝑓(𝑥) = 𝑥3 + 𝑥2 − 3    𝑥 − 1

 41 

4 D 1 C 0 B −1 A 

𝑓(𝑥)  

 
 
 
 
 
 

42 

𝑥 − 4 D 𝑥 − 1 C 𝑥 + 1 B 𝑥 + 4 A 

6+ x 5 − 2x4+  3x4  −  4x2  −5x= ) x(f 

 43 

3 D 2 C 1 B 0 A 

      (𝑥 + 2)      (3𝑥2 + 2𝑥 − 8  )

 44 

3𝑥 + 4 D 3𝑥 − 4 C 3𝑥 + 2 B 3𝑥 − 2 A 

 

𝑓(𝑥) = 3𝑥5 + 2𝑥3 − 5𝑥 + 1 
45 

5 D 4 C 3 B 2 A 
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1 2 3 4 5 6 7 8 9 10 

C A B B D B A C D C 

11 12 13 14 15 16 17 18 19 20 

B C D A A D B C A D 

21 22 23 24 25 26 27 28 29 30 

A B B D B A C D C A 

31 32 33 34 35 36 37 38 39 40 

C C A B C D C B A D 

41 42 43 44 45 
 

A C B C D 
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ሺ𝑓 + 𝑔ሻሺ𝑥ሻ = 𝑓ሺ𝑥ሻ + 𝑔ሺ𝑥ሻ 

ሺ𝑓 − 𝑔ሻሺ𝑥ሻ = 𝑓ሺ𝑥ሻ − 𝑔ሺ𝑥ሻ 

•

•

 

ሺ𝑓 ⋅ 𝑔ሻሺ𝑥ሻ = 𝑓ሺ𝑥ሻ ⋅ 𝑔ሺ𝑥ሻ 
൬

𝑓

𝑔
൰ ሺ𝑥ሻ =

𝑓ሺ𝑥ሻ

𝑔ሺ𝑥ሻ
   , 𝑔ሺ𝑥ሻ ≠ 0

•

•

•

•

 

 

𝑓𝑜𝑔ሺ𝑥ሻ = 𝑓ሾ𝑔ሺ𝑥ሻሿ 

              𝑓ሺ𝑥ሻ = ሼሺ6,1ሻ, ሺ2,7ሻሽ

               𝑔ሺ𝑥ሻ = ሼሺ5,6ሻ, ሺ3,2ሻሽ

𝑓𝑜𝑔ሺ𝑥ሻ = 𝑓ሾ𝑔ሺ𝑥ሻሿ

                        = ሼሺ5,1ሻ, ሺ3,7ሻሽ

 

 
 
 

𝑓ሺ𝑥ሻ = 3𝑥

𝑔ሺ𝑥ሻ = 𝑥 + 1

𝑓𝑜𝑔ሺ𝑥ሻ = 𝑓ሾ𝑔ሺ𝑥ሻሿ

= 𝑓ሺ𝑥 + 1ሻ

= 3ሺ𝑥 + 1ሻ
= 3𝑥 + 3
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   𝑓ሺ𝑥ሻ = 𝑎√𝑚𝑥 + 𝑏 + 𝑐

 

   

 

ሺ𝑎, 𝑏ሻ → ሺ𝑏, 𝑎ሻ

𝑓ሺ𝑥ሻ = ሼሺ1,2ሻ, ሺ3, −1ሻሽ

𝑓−1ሺ𝑥ሻ = ሼሺ2,1ሻ, ሺ−1,3ሻሽ 

 

 

𝑓ሺ𝑥ሻ = 𝑦 

𝑥    𝑦 

𝑦 

𝑦 = 𝑓−1ሺ𝑥ሻ 

𝑓ሺ𝑥ሻ = 2𝑥 + 3 

1ሻ   𝑦 = 2𝑥 + 3 
2ሻ   𝑥 = 2𝑦 + 3 

   3ሻ   𝑥 − 3 = 2𝑦 ⟹ 𝑦 =  
𝑥 − 3

2
     

 4ሻ 𝑓−1ሺ𝑥ሻ =
𝑥 − 3

2
 

𝑐 = 0𝑐 ≠ 0

≤<

𝑎 < 0𝑎 > 0𝑎 < 0𝑎 > 0

𝑦 ≤ 0𝑦 ≥ 0𝑦 ≤ 𝑐𝑦 ≥ 𝑐

  

 

 
 
 

 

 

 

 

𝑓ሺ𝑥ሻ = √𝑥 − 2 + 1

𝑥 − 2 ≥ 0 ⟹ 𝑥 ≥ 2 

𝑐 = +1     ,      𝑎 = 1 > 0            𝑦 ≥ 1    

    𝑦 = 𝑎√𝑚𝑥 + 𝑏  + 𝑐        
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1.

 

2.

 

3.

𝑦   

      𝑦 = √𝑥 − 2 + 5 

𝑥 − 2 ≥ 0 

𝑥 ≥ 2

 

1.

 

2.

 

3.

  𝑦

 

      𝑦 < √𝑥 − 4 − 6

𝑦 = √𝑥 − 4 − 6
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1. 

2. 

3. 

▪ 

√𝑥𝑛𝑛
= ȁ𝑥ȁ

▪𝑛 

 

𝑎 > 0 

√𝑎
𝑛  

𝑎 = 0 

√0
𝑛

= 0 

𝑎 < 0 

√𝑎
𝑛

 

𝑛

±√16
4

= ±2

𝑛

√8
3

= 2

 

  𝑛 

∅ 

𝑛

√−8
3

= −2 

 

 

𝑎𝑛 = 𝑏 ⇔ 𝑎 = √𝑏
𝑛

√81
𝑛

 

1ሻ √−27 𝑎15𝑏12 
3

= √−33 𝑎15𝑏12 
3

                   = −3𝑎5𝑏4 

2ሻ √81 𝑎8𝑏12 
4

= √34 𝑎8𝑏12 
4

 

=  3𝑎2ȁ𝑏3ȁ
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 √𝑎𝑏
𝑛

= √𝑎
𝑛

⋅ √𝑏
𝑛

 

ට
𝑎

𝑏

𝑛
=

√𝑎
𝑛

√b
𝑛  

 

√𝑏√𝑏

√𝑏𝑥𝑛
√𝑏𝑛−𝑥𝑛

  

ඨ
𝑥4

𝑦3

4

=  
√𝑥44

√𝑦34
=

√𝑥44

√𝑦34
 

×
√𝑦4

√𝑦4
=  

𝑥 √𝑦4

ȁ𝑦ȁ
 

𝑏
1

𝑛 = √𝑏
𝑛

𝑏
𝑥
𝑦 = ൫ √𝑏

𝑦
൯

𝑥
 

 

  √√729 
3

  

ට√729  
3

= ൬ሺ36ሻ
1
2൰

1
3

=  36×
1
2

×
1
3 = 31 = 3

  

 

     √2𝑥 + 9 − 2 = 5 

 

√2𝑥 + 9 = 5 + 2 
 

√2𝑥 + 9 = 7 
 

2𝑥 + 9 = 49 
 

2𝑥 = 49 − 9 ⟹ 2𝑥 = 40 ⟹ 𝑥 = 20 

√2ሺ20ሻ + 9 − 2 = √49 − 2 = 7 − 2 = 5
 
 

 

 

 

 

 

√𝑥 − 2 − 1 <  2 
 

𝑥 − 2 ≥ 0 ⟹ 𝑥 ≥ 2 

√𝑥 − 2 − 1 <  2 ⟹ √𝑥 − 2  < 2 + 1            
 

                                ⟹ √𝑥 − 2  < 3 ⟹ 𝑥 − 2 < 9 
 

                                                           ⟹ 𝑥 < 11 
 

2 ≤ 𝑥 < 11              ሾ 2 , 11 ሻ  

 

2 11 
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𝑓ሺ𝑥ሻ =  𝑥2  +  5𝑥 −  2 , 𝑔ሺ𝑥ሻ =  3𝑥 −  2 ሺ𝑓 +  𝑔ሻሺ𝑥ሻ

1
𝑥2  +  8𝑥 D 𝑥2  −  8𝑥 −  4 C 𝑥2 +  4𝑥 −  4 B 𝑥2  +  8𝑥 −  4 A 

𝑓ሺ𝑥ሻ =  5𝑥2 − 𝑥 +  2 , 𝑔ሺ𝑥ሻ =  𝑥 −  1         ሺ𝑓 −  𝑔ሻሺ𝑥ሻ

2 
5𝑥2 + 2𝑥 + 1 D 5𝑥2 + 2𝑥 + 3 C 5𝑥2 − 2𝑥 + 3 B 5𝑥2 − 2𝑥 + 1 A 

    𝑓ሺ𝑥ሻ = 𝑥2 + 𝑥,𝑔ሺ𝑥ሻ = 9𝑥ሺ𝑓 ∙ 𝑔ሻሺ𝑥ሻ 
3 

9𝑥3 + 9𝑥2 D 9𝑥3 + 9 C 9𝑥3 + 9𝑥 B 9𝑥2 + 9𝑥 A 

    f =  ሼሺ2, 5ሻ, ሺ6, 10ሻ ሽ , 𝑔 =  ሼ ሺ10, 13ሻ, ሺ5, 8ሻሽ 𝑔 ∘  𝑓   
4 

ሼሺ5, 8ሻ, ሺ6, 10ሻ ሽ D ሼሺ2, 8ሻ, ሺ6, 13ሻ ሽ C ሼሺ2, 8ሻ, ሺ10, 13ሻ ሽ B ሼሺ5, 8ሻ, ሺ10, 13ሻሽ   A 

𝑓ሺ𝑥ሻ = 2𝑥 − 3 ,   𝑔ሺ𝑥ሻ = 2𝑥  ሾ𝑓𝑜𝑔ሿሺ2ሻ
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∙
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∙
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∙
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∙
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∞

∑
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3
4

< 1

S =
a1
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3
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∞
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2
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∙anb0an
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b1

∙(a + b)n
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(a + b)0

(a + b)1
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∙
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(a + b)7

k = 5 − 1 = 4,n = 7
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4!(7 − 4)!
a7−4b4

= 35a3b4

 45J*-&' >.NC$J 
      

 

  
    

 : D*E2
  P5682 .e=Z

 
 

 

∙
(a + b)n =

nC0anb0 +n C1an−1b1 +n C2an−2b2 + . . . . . . +n Cna0bn

an
nCk= ∑

(x + y)6

=6 C0x6y0 +6 C1x5y1 +6 C2x4y2 +6 C3x3y3

+6C4x2y4 +6 C5x1y5 +6 C6x0y6

= x6 + 6x5y + 15x4y2 + 20x3y3

+15x2y4 + 6x y5 + y6
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∑
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∑
k=5

(3k + 7)

: g& !<='� 1#HZ Bm *?0  Bm g& !<'=� 1TUZ qJ*H 'r' h !"L*$Y !+L*CC2 z*<'=� B/*L) d:R245∘

: 456"j !A7*%&' S=.I&' S./ 4X0 h   G<.I&' _'r p0 .%/(a + b)9

:   P5682 B0 l&*E&' .I&'(x + y)3

: .Y'= s=*$< *K/5?A2 !"&*C&' _*:$:$C?&' sZ

: s=*$<     )'.-?&' !?"a0.15

6
3

1
2

5
4

36343129

625250024992401

3

∑
k=1

k
1
k

78910

9101112

x2y3x2y3x y2x y2

2

∑
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∑
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∑
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∞
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∞

∑
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∑
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 d"?e !/5?A2 : !"t'5M/ !L1AC& !%"+&' �*R0 
 . �7'5%&'
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 . !%6??&'
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 D*6�Z  = h 4'5&Z !O*:O \5E&' s1CM< 4Z

  u .?YW& ;')*"k ,60 h G"&5c = 
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∙

∙

∙

4
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∙
∙

p(A) =

∙A
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P(A) =
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6

=
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2

!OS*I&' �7'5J S./

!%6??&' �7'5%&' d"?e S./
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3
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 �"t) )*"Ck' S'1�< �*R/Z 
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r
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∙
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r1! ∙ r2! . . . ∙ rk!

=
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2!

=
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=
1

=
1
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 .
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∙
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4
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∙
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=
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∙
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3

 cotθ =
−3
−4

=
3
4
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 !"+L1&' *<'=�&'(0∘,90∘,180∘,270∘,360∘)

 θ = 0∘

θ = 0rad
 

   
θ = 90∘

radθ =
π
2

 
   

θ = 180∘

radθ = π
 

   

θ = 270∘

radθ =
3π
2

!"+L1&' *<'=�:& !"E:E?&' D'=.&' ,"a

sinθ

cosθ

tanθ

90∘ 180∘ 270∘ 360∘ = 0 ∘

1

0
�1+2 1"3

0

−1

0

−1

0
�1+2 1"3

0

1

0

!&'.&'
θ

!"+e1?&' *<'=�&'

 D=W&' dL1&' B0
 

  ]&^ de17 
 *K:H !"E:E?&' D'=.&'

!#e52

θ = θ′￼
70∘70∘

 BJ*E&' dL1&' B0
 

 
  ]&^ de17 

 4*C#e52 
 !#&*j D'=.&' !"-L *?%"L

θ′￼= 180∘ − θ
θ′￼= π − θ

120∘60∘

sinθ, cscθ

sin150∘ = sin30∘

 l&*E&' dL1&' B0
 

 
  ]&^ de17 

 
 4*C#e52

 D'=.&' !"-L *?%"L
 !#&*j

θ′￼= θ − 180∘

θ′￼= θ − π
220∘40∘

cotθ, tanθ

cot240∘ = cot60∘

 dL'1&' dL1&' B0
 
 

  ]&^ de17 
 4*C#e52 

 D'=.&' !"-L *?%"L
 !#&*j

θ′￼= 360∘ − θ
θ′￼= 2π − θ

330∘30∘

cosθ, secθ

csc290∘ = − csc70∘

 : B:< *?2 @6& !"+e1?&' *<'=�&' .e=' : D*E2
 

 BJ*E&' dL1&' B0 d-7
 

 

  dL'1&' dL1&' B0 d-7

θ = 135∘

θ′￼= 180∘ − 135∘ = 45∘

θ =
5π
3

θ′￼= 2π −
5π
3

=
π
3
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l:E?&' !Y*$2

 f"e B0 G"+:` B&5c \1` @U*Y Q9J s=*$7 l:E?&' !Y*$2 
  *?K%"L ()59I?&' !<='�&'

∙

K =
1
2

a . b . sinC

A

B C

b

a  : D*E2
 u)=*A?&' @6M&' B0 l:E?&' !Y*$2 .e=Z

 K =
1
2

× (18) × (22) × (sin30)
K = 99km

 ,�:�/ 'r' \5"A&' 45J*a >.NC$�< 
 !:L*-?&' !<='�&' [*"a= G"+:` B&5c

 G"C<='� [*"a ,:�/ 'r' =Z *?m.YW&
   d:`=

 45J*-&' >.NC$J

∙

sin A
a

=
sinB

b
=

sinC
c

 : D*E2
 u )=*A?&' @6M&' B0  !?"a .e=Z

 d:`= G"C<='� _*"n+?&' 4Z *?L
  \5"A&' 45J*a >.NC$J

 

 

 

x

x
sin45∘

=
12

sin30∘

x =
12 × sin45

sin30

x =
12 ×

2
2

1
2

= 12 2

 ,�:�/ 'r'  >*?C&' \5"e 45J*a >.NC$�< 
 ()59I?&' !<='�&' [*"a= G"+:` B&5c
 �*:`W&' D'5cZ [*"a ,:�/ 'r' =Z *?K%"L

   !O*:E&'
 45J*-&' >.NC$J

 

 

∙

a2 = b2 + c2 − 2bc(cosA)

cosA =
b2 + c2 − a2

2bc

>*?C&' \5"e= \5"A&' 45J*a

 :D*E2
 .e=Z )=*A?&' @6M&' G2

 u  d:R&' D5c
 G"+:` _*"n+?&' 4Z *?L
 *?K%"L ()59I2 !<='�=

  >*?C&' \5"e 45J*a  >.NC$J

 
 

x

x = 42 + 52 − 2 × 4 × 5cos60
x = 16 + 25 − 20 = 21

\5"A&' 45J*a>*?C&' \5"e 45J*a
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!<1t'.&' D'=.&'

(.Y5&' (1t'S

   �H1?&' (.Y5&' (1t'S B0 
  Bj*"-&' d`5&' B0  !<='�&' h 1n-&' Q9J

 (1t'S d2 �*KCJX&' d:` dc*-7 ]:/ d-7 !n-J 
  (.Y5&'

 
 :D*E2

 d`5&' B0 g25j1?&'  !<='�:& �*KCJX&' d:` 4*H 'r'

  B0 (.Y5&' (1t'S dn-< Bj*"-&'

∙(0,0)
r = 1θ

P(x, y)

P(x, y) = P(cosθ, sinθ )

θ

P(−
3

2
, −

1
2

)

cosθ = −
3

2
, sinθ = −

1
2

 :D*E2

()=.&' D5c

!"E:E?&' D'=.:& !+$&'= ()=.&' D5c = BJ*"#&' @"E?C&'

 !&'.&'
 >V'

 D*A?&'i.?&'BJ*"#&' @"E?C&' !+$&'()=.&' D5c

 !/5?A2
 S'./V'
!"-"-I&'

 !/5?A2
 S'./V'
!-"-I&'

sinθ

tanθ

 !&'.:& !+$&'
 

  !&'.&'=
 

 

y = asinbθ

y = acosbθ

|a |

 {θ |θ ≠ 90∘+
180∘n , n ∈ z}

 {y | − 1 ≤ y ≤ 1}

cosθ

 !&'.:& !+$&'
 

 !01+2 1"3
y = atanbθ

!&'.:& ()=.&' D5c
 

  !&'.&'=
 

 

y = asinbθ

y = acosbθ

360∘

|b |

!&'.:& ()=.&' D5c
 

 

y = atanbθ
180∘

|b |

   ()=.&' D5c= !+$&' .e=Z : D*E2

  : ()=.&' D5c

 !+$&'

y = 5sin
2
3

θ
360

2
3

= 360 ×
3
2

= 540

5 =

   ()=.&' D5c= !+$&' .e=Z : D*E2

  : ()=.&' D5c

!01+2 1"3 !+$&'

y = 2tan
1
2

θ
180

1
2

= 180 ×
2
1

= 360
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 : D*E2
 D5c= !+$&' .e=Z

 ()=.&'

 
 : ()=.&' D5c

 

 
!01+2 1"3 !+$&'

y = csc
3
4

θ

360
3
4

= 360 ×
4
3

= 480

 !&'.&'
 >V'

 D*A?&'i.?&'BJ*"#&' @"E?C&' !+$&'()=.&' D5c

 1"3
!01+2

 !/5?A2
 S'./V'
!-"-I&'

!"E:E?&' D'=.:& !+$&'= ()=.&' D5c = BJ*"#&' @"E?C&'

cscθ

secθ

cotθ

 {θ |θ ≠ 180∘

n , n ∈ z}

 {θ |θ ≠ 180∘

n , n ∈ z}

 {θ |θ ≠ 90 + 180∘

n , n ∈ z}

 {y |1 ≤ y ∪
y ≤ − 1}

!&'.:& ()=.&' D5c
 

  !&'.&'=
 

 

y = acscbθ

y = asecθ

360∘

|b |

!&'.:& ()=.&' D5c
 

 

acotbθ
180∘

|b |

!"$6+&' !"E:E?&' D'=.&'

!&'.&' �2) D*A?&' D*E?&'

!"-"-I&' S'./V' !/5?A2

sin−1(x)

cos−1(x)

tan−1(x)

 {x | − 1 ≤ x ≤ 1}
sin−1(

1
2

) = 30∘

cos−1(−1) = 180∘

tan−1( 3 = 60∘
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_*#<).7= !:vjZ

1

ABCD

2
ABCD

3
ABCD

4
ABCD

5

ABCD

6
ABCD

7
ABCD

8

ABCD

9

ABCD

10
ABCD

 u 189&' s=*$7  !?"a 4567 G"C<='� sZ
 

tanθ, sinθ

−2

u  4X0  cosθ =
12
13

sinθ = . . . . . .

:(  ) 4WL x?:/  !?"a *?0 h sint =
3

2
sect

π
2

< t < π

: G"#&*j *K& @�&'= f"A&' 456< !"&*C&' *<'=�&' G2 sZ

:  .e=Z  =  qJ*H 'r'270 < θ < 360cosθ =
1
2

sinθ

: 4*<S'1&*L DS*+7 !:2*6&' ()=.&'

u   f"71C&' ]:/ ()=.&' D5c= !+$&' .e=Z4sin5θ

u  !<='�&' !?"a 4X0  4*H 'r'sin A =
5 3
10

A = . . . . .

u G"C#&*j  !?"a 4567 dL) sZ B0cosθ, sinθ

2−
3

2
−2 3

90,180360,27090,270360,180

5
13

13
5

12
5

5
12

65∘310∘210∘256∘

−
3

2

3
2

−
2

2
1
2

π

5,1804,724,503,90

60∘20∘45∘90∘

D=W&'

2π400∘180∘

BJ*E&'l&*E&'dL'1&'
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: !I"I9&' !L*ew' 1Ck'

 : )=*A?&' @6M&' B0  D5c *2AC

4898 2

8
A

B

C

45∘

30∘



11
ABCD

12

ABCD

13

ABCD

14

ABCD

15

ABCD

16
ABCD

17
ABCD

18
ABCD

19

ABCD

20
ABCD

 u )=*A?&' @6M&' B0 !:E??&' !&'.&*2

120

 u  ()*#+:& ;'S*R2 ;*&*E2 1#C+7 g"7*&' *<'=�&' sZsinθ + cosθ = 1

u fJ)W&' G/ 1-9&' .+L .e=W0   �*8NJ' !<='�L �)W&' ]:/ fJ)Z .U10  �*87)^ B:/ 1-U 1"n<100m30∘

u  (.Y5L !<='�:& )=*A?&' @6M&' B0 [5-&' D5ccm

u  *K7)=S D5c=  *KC+j !"7*&' !"E:E?&' D'=.&' sZ372∘

: s=*$7  !?"asin−1(cos72∘)

u  !?"a *?0   4*H 'r'sin−1(cosx) =
π
6

x

: G"+L1&' B0 ;*#&*j 456<  )'.-?&'
sinθ
tanθ

u  !"&*C&' !&'.:& S*R?&' D*E?&' *2sinθ − cosθ = 1

200180100

y = 4cosθy = 4sinθy = 2sinθy = 2cosθ

0∘180∘90∘360∘

2π3π4π5π

72∘18∘38∘108∘

π
6

1
2

π
3

3
3

BJ*E&'= D=W&'l&*E&'= BJ*E&'dL'1&'= l&*E&'dL'1&'= D=W&'

018090−270

y = 5cos3θy = 3cos5θy = 5sin3θy = 3tan5θ
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: !I"I9&' !L*ew' 1Ck'

: u  !?"a *?0  gCY*$2=  =   l:E2 B0 G"?t*-&' G"+:R&' �5c
2x − 2
x − 1

x − 1
x − 5

5x

1623
3

26
4



21
ABCD

22
ABCD

23
ABCD

24

ABCD

25

ABCD

26
ABCD

27

ABCD

28
ABCD

29

ABCD

30
ABCD

u �*KCJ*&' d:` B0  !<='�&' d2 P1CM7 g"7*&' *<'=�&' G2 sZ420

2 2
3

u s=*$7  !"+e1?&' *KC<='� [*"a 4X0  !<='�&' qJ*H 'r'm∠θ = 300∘θ′￼

: s=*$7  �& !-"a.&' !?"-&' 4X0  =   qJ*H 'r'270∘ < θ < 360∘cosθ =
1
3

sinθ

 u s=*$7  !?"a )=*A?&' @6M&' G2secθ − tanθ

 i.YZ [*"a=  @t*?&' g+:`=  g7./*a D5c �*:`Z s�'5C2
u gCY*$2 *?0  g7./*a *<'=�

9cm6cm
30∘

: s=*$7 cos120∘

 u s=*$7 )=*A?&' @6M&' B0 (S*I&' m∠B

u s=*$7 *KC+j 4X0  s=*$<  !&'.:& ()=.&' D5cf (x) = kcosk x
π
2

   s=*$7 l:E?&' !Y*$2 qJ*H 'r' )=*A?&' @6M&' G2
u s=*$<  D5c 4X0

15cm2

CB

 u s=*$7 B%"C$&' [*"-&*L  !<='�&'
3π
2

−
2 2

3
± 2 2

3
−

3 2
2

30∘45∘

15∘30∘60∘45∘

3
4

1083627

15∘30∘45∘60∘

1248

14cm

90∘180∘270∘360∘

1
2

−
1
2−

2
2

− 2

1
2

5
4

2

8cm10cm6cm

60∘120∘

54
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31

ABCD

32

ABl&*E&' =Z D=V' dL1&'Cl&*E&' =Z BJ*E&' dL1&'DdL'1&' =Z D=V' dL1&'

33
ABCD

34

ABCD

35

ABCD

36
ABCD

37
ABCD

38

ABCD

39

ABCD

:  !<='�:& �*KCJ*&' d:` d-< dL) sZ B0  l"IL Bj*"-&' d`5&' B0 !25j12 !<='�  4' �1C0' θcosθ > 0θ

990∘

:�1#&' �*87)' *2  g/*87)' g<='� 4Z .e= �1L (./*a G2  .+#7 !n-J G2200m60∘

:  ~-I7 !"7�&' *<'=�&' G2 sZtanθ =
3

3

 : s=*$7 l:E?&' !Y*$2 )=*A?&' @6M&' G2

 ��e \1a' ]&^ ;*L1-2 (1t'.&' B0  @L*-?&' [5-&' D5c *2

: (1M/ G2

8π
7

: s=*$7 s1t'.&' [*"-&*L  !<='�&'30∘

 : s=*$7  4X0  !n-%&*L Bj*"-&' d`5&' B0 !25j1?&'   !<='�:& �*KCJ*&' d:` 4*H 'r'θ(−3,4)cosθ

: ()=*A?&' !&'.&' B0 ()=.&' D5c

: s=*$<  [5-&' D5c )=*A?&' @6M&' G2AB

1080∘1830∘1215∘

100m200 2m200 3m400m

48

4.2cm53.9cm2638.9cm

−4
5

−3
5

3
5

4
5

π2π3π

4π

7π

π
6

π
3

2π
3

π

9641.624

9π12π13π

17.1cm
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BJ*E&' =Z D=V' dL1&'

4π



40

ABCD

:  )=*A?&' @6M&' B0  !?"aθ

60∘30∘45∘90∘

: !I"I9&' !L*ew' 1Ck'
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 _*L*ew' |"7*82

12345678910

ADABABBADC

11121314151617181920

BCBCBBBCBA

21222324252627282930

BCCBDBCCCC

31323334353637383940

CDCDCABDAA
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 !"#"#$%& '&()*& !)+,-. /.  !"01-%& 23)+,-,%& 456

 70389 !)+,-,:% ;1",,%& !<8%& =,>?@AB 
  CD#E6 3F<ED>?% !)+,-,%& /,G '&()H%&

 . IJ D8K) 6C L%M I,?KE ∈ 1.D%&6 N O"P " " 1.D%3Q

 : R3S.
 

∙

|

{x | − 3 ≤ x ≤ 16,x ∈ Z}

;1",,%& !"53T%&!"#"#$%& 2&D?<%&

;'6($. 2&D?J;'6($. D"U 2&D?J

!KE3V?,%&;D?<%& 1.W!KE3V?,%&;D?<%& 1.W
a ≤ x ≤ b[a , b]

a < x < b(a , b)
a ≤ x < b[a , b)
a < x ≤ b(a , b]

x ≥ a

x ≤ a
x > a
x < a

−∞ < x < ∞

[a , ∞)

(−∞, a]
(a , ∞)

(−∞, a)

(−∞, ∞)

  R&6' =S,B I?%& 23XY>%& (E($B

!%'3>,%& /.R6(-%& /.IZCD%& [T%& W3V?9&

 \]3^ &_M !%'3>,%& =$Q 
  [VBDB  `% !,"X =^
  `% [#J ;(P&6 !,"#Q

 : R3S.
 
 

 

 
 `% !,"X =^ aH% !%&'

 `% [#J ;(P&6 !,"#Q [VBDB

∙
x

y

3y + 6x = 18
3y = 18 − 6x

y =
18 − 6x

3
y = 6 − 2x

x

y

 !%&' \@"%6 !X3:)
 /.   D8K>%&  aH%
 /. /ED8K>Q [VBW&

5x
y

!%&' \@"%6 !X3:)

!%&' 

∙∙∙

  !"]3V?,%& !%&(%&

 [#J (P&6 D8K>Q R3-,%& IJ D8K) =^ [VBDE aC bKE3V?. !%&(%& a+cdB 
  R3-,%& IJ [#J (P&6 D8K>Q e(,%& IJ D8K) =^ [VBDE aC6 e(,%& IJ
 bf#KQ !%&(%& I#JH%& [T%& gf#E  aC +h6  I#JH%& [T%& W3V?93Q : c3"]3"Q6

. [#J ;(P&6

∙
∙

∙
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 !%&(%& R3-. (E($B

!%&(%&R3-,%&R3S.

 '6($%& ;D"S^

!EWi-%& !%&(%&

 !%&(%&
!ED@d%&

 3F%3-.6   =d% !JD>. '6($%& ;D"S^ ∙x ∈ RRx2 + 2x − 6 = 0

  !JD>. [@V%&  IJ Wi-%& a3^ &_M 
 Wi-%& \$B3.  jDkQ

 !JD>. l3#,%& IJ Wi-%& a3^ &_M 
 Wi-%& \$B3.  jDkQ 

∙
≥ 0

∙
> 0

 

 
 

g(x) =
8x

2x + 6
2x + 6 > 0

x > − 3
Dg = (−3,∞)

  l3#,%& jDkQ !JD>. !"V@K%& !%&(%& ∙≠0
 

 
 

f (x) =
5x − 2

x2 + 7x + 12
x2 + 7x + 12 = 0
(x + 3)(x + 4) = 0

Df = R − {−3, − 4}

  /EW+$,%& g. gm3#,%&

/EW+$,%& g. gm3#,%&nEDVo6 n"]3"QR3S.

 !%&(%& W3<5C   W+$,%& g.x=

  W+$,%& g.y

 .  W+$. g. gm3#?%& j3#] : c3"]3"Q 
 !%'3>,%& =$] : c3EDVo 

∙x
∙f (x) = 0

  : c3"]3"Q
 : c3EDVo

 
 

 

−0.2

h(t) = 4t + 1
4t + 1 = 0
t = −

1
4

 .  W+$. g. gm3#?%& j3#] : c3"]3"Q 
 (o+] : c3EDVo 

∙y
∙f (0)

  : c3"]3"Q
 : c3EDVo

 
 

 

4

f (x) = x3 + x2 − 6x + 4
f (0) = 0 + 0 − 0 + 4

= 4

 

 
 

g(x) =
2x − 10

5
2x − 10 ≥ 0

x ≥ 5
Dg = [5,∞)
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 =p3,?%& W3V?9&

=p3,?%&n"]3"QnEDVo

 

 !f#] R+P
 =5*&

 W+$. R+Px

 W+$. R+Py

(x, y) → (x, − y)

(x, y) → (−x, y)

(x, y) → (−x, − y)

 !qJ3d?. !%'3>. If>E  a3d.  rE+>B a3^ &_&
 : R3S.

 

 

  

(−y)(y)

x = y2 − 3
x = (−y)2 − 3

x = y2 − 3

 !qJ3d?. !%'3>. If>E  a3d.  rE+>B a3^ &_&
 : R3S.

 

 

  

(−x)(x)

y = − x2 + 6
y = − (−x)2 + 6

y = − x2 + 6

 !%'3>. If>E  a3d.  6  a3d.  rE+>B a3^ &_&
 !qJ3d?.

 : R3S.

 

 

  

(−y)(y)(−x)(x)

x2 + y2 = 25
(−x)2 + (−y)2 = 25

x2 + y2 = 25

  !%&(%&

!%&(%&nEDVo6 n"]3"QR3S.23sPY.

!"o6t

!E'DJ

 IJ  =d% b"o6t a+dB

 auJ  R3-.

 N  
 R+P =p3,?. LK$K,%&6

 W+$.

x
f

f (−x) = f (x)

y

 IJ  =d% !E'DJ a+dB

 auJ  R3-.

 N  
 !f#] R+P =p3,?. LK$K,%&6

=5*&

x
f

f (−x) = − f (x)

 

 

 

f (x) =
2
x2

f (−x) =
2

(−x)2

f (−x) =
2
x2

= f (x)

 
 

 

h(x) = x5 − 2x3 + x
h(−x) = (−x)5 − 2(−x)3 + (−x)
h(−x) = − (x5 − 2x3 + x) = − h(x)

 2&D"S^ R&6' IJ
 \]3^ &_& '6($%&
 D"v?,%& e+X g",o

 !%&(%3J b"o6t
 \]3^ &_&6 !"o6t
 D"v?,%& e+X g",o
 l() jDkQ !E'DJ

 \Q3p (P '+o6
 !E'DJ !%&(%3J

 !,"#%& !%&'
 w"o6 !#:f,%&
 !"o6t l3,?%&

 =s%&6 w"-%& !%&'
!E'DJ !%&'

182



  R38Bx& l() y&+]C

  If#] R38B& l() ∙

!%&tz% =Q3X D"U R38B& l()!%&tz% =Q3X R38B& l()

  I03F]3% ∙{1<X ∙

  R38Bx& l() y&+]C6 R38Bx&

;'+o+.;'+o+. D"U;'+o+. ;'+o+. D"U

 l()
 R38B&
If#] R38B& l()

I03F]|
{1<X R38B& l()

;'+o+. D"U  {C  '(>%& (K) !JD>. D"Ucf (c) ;'+o+.   {C  '(>%& (K) !JD>. cf (c) = a

 !E3FK%& w@$]limx→c f (x) !E3FK%& w@$]limx→c f (x)

 
limx→c f (x) = alimx→c f (x) ≠ a limx→c+ f (x) ≠

limx→c− f (x)

 (K) b:8?.cIf#] R38B& l()

 limx→c f (x) =
±∞

 limx→c+ f (x) ≠
limx→c− f (x)

 :R3S.
 R38Bu%& y+] '(P6 !:8?. !%&(%& \]3^ &_& 3. '(P

 

   (K) !JD>. !%&(%&
  1)    

    2)    





;'+o+. D"U 


{1<X R38B3%& l() y+]

x = 2, f (x) = {5x + 4,x > 2
2 − x, x ≤ 2

x = 2
f (2) = 2 − 2 = 0

limx→2+(5x + 4) = 14limx→2+ f (x) =
limx→2− f (x) = limx→2−(2 − x) = 0

limx→2+ f (x) ≠ limx→2− f (x)
limx→2 f (x)

 :R3S.
 y+] '(P6 !:8?. !%&(%& \]3^ &_& 3. '(P

  R38Bu%&

   1)     (K) !JD>. D"U !%&(%&
  (K) !:8?. D"U a_&

    2)    

I03F] 3% R38B3%& l() y+] 

x = 0, f (x) =
1
x2

x = 0
x = 0

=
1
0

= ∞limx→0 f (x)

{1<X R38B& l()
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  !%&(%& 70389

3F803896 !%&(%& R3S.

 3. ;D?J L:) ;(E&1?. !%&(%& a+dB 
  auJ    a3^ &_&

∙
x1 < x2

f (x1) < f (x2)

 ;D?J L:) !8X3K?. !%&(%& a+dB 
 auJ  a3^ &_M 3.

∙
x1 < x2
f (x1) > f (x2)

 &_M 3. ;D?J L:) !?Q3p !%&(%& a+dB 
 auJ  a3^

∙
x1 < x2f (x1) = f (x2)

 !8X3K?.  !%&(%& aC I]3"V%& }ZD%& /. /"V?E
 ;D?<%& IJ ~(E&1?.6  ;D?<%& IJ

f (x)
(−∞,2)(2,∞)

 IJ ~(E&1?.  !%&(%& aC I]3"V%& }ZD%& /. /"V?E
 ;D?<%& IJ b?Q3p6  ;D?<%&
h(x)

(−∞, − 3)(−3,∞)

  !%&(:% !#:f,%&6 !":$,%&6 e+8#%& }"#%&  !%&(:% D"v?%& R(>. [Z+?.

 (E&1?%& 6C 7X3K?%& L%M !%&(%& �+:Z D"v?E 3.(K) 
 . y3X 6C !,X !%&(%& LK$K. IJ a+dB 3F]uJ

 .!oDP !f#] L,@B y3#%& 6C !,#%& (K) !f#K%& 
 .e+8X !,"X L,@B y3#%& 6C !,#%& (K) !%&(%& !,"X 

 L,s) L,@B L:)H%& !,#%& L:)H%& IJ }ZD%& IJ
 !":$. L,s) L,@B },#%& !"#Q 3,K"Q !#:f.

.�d>%&6

∙

∙
∙

 R3S.
 L,s) !,"X 3F% !%&(%&

 (K) !":$.
 
 !":$. eDv5 !,"X6
  (K)
 L,s) !,"X (o+E3%6

.!#:f. eDv56

x = − 1,x = 0.5

x = 0,x = 2

 LK$K. L:) /"?f#] {C /"Q D"v?%& R(>. [Z+?. 
 . /"?f#K%3Q W3,%& }"#?@,%& =". +h  !%&(%&

 (!fZ+?,%& !)D@%& L:) �VfB6 )
  ;D?<%& IJ  !%&(%& D"vB R(>. [Z+?. 

 : a+]3#%3Q ~'3-EM /d,E

 

 :R3S.
 IJ  !%&(%& D"vB R(>. [Z+?. (o6C

  ;D?<%&

 

 

∙
f

∙f (x)[x1, x2]

msec =
f (x2) − f (x1)

x2 − x1

f (x) = 2x
[3,5]

msec =
f (5) − f (3)

5 − 3

=
10 − 6

2

=
4
2

= 2
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   l*& !"@"0D%& R&6(%&

!%&(%&=dk%&R3-,%&e(,%&gf#,%&=p3,?%&R38B|&
 2&D?J
 (E&1?%&
7X3K?%&6

 �+:Z
 IJDm
="S,?%&

 !%&(%&
 b?Q3S%&

 f (x) = c

 !%&(%&
 ;(E3$,%&

 f (x) = x

 !%&(%&
 !">"QD?%&

 f (x) = x2

  !%&(%&
 !"V">d?%&

 f (x) = x3

 Wi-%& !%&'
 I>"QD?%&

 

 

f (x) = x

x ≥ 0

 

 

R
(−∞, ∞)

 [0,∞)

 {c}

 (−∞, ∞)

 [0,∞)

  W+$.

  (K)

y
(0,c)

 /EW+$,%&

  

  (K)

x, y
(0,0)

 W+$. R+P

 
 !%&'

 !"o6t

y

 !f#] R+P
 !%&' =5*&

 !E'DJ

 W+$. R+P

 
 !%&' 

 !"o6t

y

 =p3,?. D"U
 !"o6t |
 !E'DJ |6

 L:) !:8?.

  R3-,%&R

 IJ !?Q3p
  ;D?<%&
 (−∞, ∞)

 
lim
x→∞

f (x) = c

lim
x→−∞

f (x) = c

 lim
x→∞

f (x) = ∞

 

 

R
(−∞, ∞)

 

 

R
(−∞, ∞)

 

 

R
(−∞, ∞)

 [0,∞)

 (−∞, ∞)

 /EW+$,%&

  

  (K)

x, y
(0,0)

 /EW+$,%&

  

  (K)

x, y
(0,0)

 /EW+$,%&

  

  (K)

x, y
(0,0)

 !f#] R+P
 !%&' =5*&

 !E'DJ

 L:) !:8?.

  R3-,%&R

 L:) !:8?.

  R3-,%&R

 L:) !:8?.

  R3-,%&R

 L:) !:8?.
  R3-,%&

 ;(E&1?.
  ;D?<%& IJ
 (−∞, ∞)

 !8X3K?.
  ;D?<%& IJ

 
 ;(E&1?.6
 ;D?<%& IJ

(−∞,0)

(0,∞)

 ;(E&1?.
  ;D?<%& IJ
 (−∞, ∞)

 ;(E&1?.
  ;D?<%& IJ

 (0,∞)

 
lim
x→∞

f (x) = ∞

lim
x→−∞

f (x) = − ∞

 
lim
x→∞

f (x) = ∞

lim
x→−∞

f (x) = ∞

 
lim
x→∞

f (x) = ∞

lim
x→−∞

f (x) = − ∞
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   l*& !"@"0D%& R&6(%&

!%&(%&=dk%&R3-,%&e(,%&gf#,%&=p3,?%&R38B|& (E&1?%& 2&D?J
7X3K?%&6

 IJDm �+:Z
="S,?%&

 !%&' 
 �+:#,%&

 f (x) =
1
x

x ≠ 0

 !%&' 
 !,"#%&

 !#:f,%&
f (x) = |x |

 DV^C !%&' 
 �"$5 '()

f (x) = [x]

 R − {0}

 

 

R
(−∞, ∞)

 

 

R
(−∞, ∞)

 R − {0}

 [0,∞)

 Z

 nEC gf#E|
 /.

/EW+$,%&

 /EW+$,%&

  

 (K)

x, y
(0,0)

 /EW+$,%&

  

 (K)

x, y
(0,0)

 !f#] R+P
 !%&' =5*&

 !E'DJ

 W+$. R+P

 
 !%&'
!"o6t

y

 =p3,?. D"U
 !"o6t |
!E'DJ |6

 l()
 R38B&
 I03F]|
  (K)

 x = 0

 L:) !:8?.

  R3-,%&R

 D"U
 !:8?.
 l()
 R38B&
 {1<X

 !8X3K?.
  ;D?<%& IJ

 
 !8X3K?.
 ;D?<%& IJ

(−∞,0)

(0,∞)
 IJ !8X3K?.

  ;D?<%&

 
 IJ ;(E&1?.6

 ;D?<%&

(−∞,0)

(0,∞)

 ;(E&1?.
  ;D?<%& IJ
 (−∞, ∞)

 
lim
x→∞

f (x) = 0

lim
x→−∞

f (x) = 0

 
lim
x→∞

f (x) = ∞

lim
x→−∞

f (x) = ∞

 
lim
x→∞

f (x) = ∞

lim
x→−∞

f (x) = − ∞

   I]3"V%& ="S,?%& IJDm �+:Z !Z&W'

'6(P ;D"S^!ED@^

   �+:@%& '($] }ZD%& /.
  L:)C L%M }F@%& ~3-B& a3^ &_M
 =<ZC L%M }F@%& ~3-B& a3^ &_M6

∙
∞

−∞

  l3#,%& !oW' /.  [@V%& !oW' 
 

                       l3#,%& !oW' /.  [@V%& !oW' 
 

                                l3#,%& !oW'  [@V%& !oW' 

 [@V%& IJ �C DV^C =.3>. 

l3#,%& IJ �C DV^C =.3>.

∙<
∞ =

∙>
0 =

∙=

 :R3S.

 

 ="S,?%& IJDm �+:Z
  L%M R6�E I]3"V%&

 

 ="S,?%& IJDm& �+:Z

 L%M R6�E I]3"V%&

g(x) =
3x3 + 5
x + 4

∞

f (x) =
2x2 + 3
3x2 + 1

2
3

=
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   l*& !"@"0D%& R&6(:% !"Z(KF%& 2YE+$?%&

b:d� 6C ~'3>QC D"v?E |6 [#J LK$K,%& gX&+. D"vB !"Z3"X 2YE+$B

!P&tx&�3d>]x&
 ( /","%& L%M ) I#JC 

  
  : R3S.
 /",":% 2&(P6  !P&tM

∙
f (x − k)

f (x) = (x − 4)2

4

    W+$. R+P ∙x
g(x) = − f (x)

    W+$. R+P ∙y
g(x) = f (−x)

 ( W3@"%& L%M ) I#JC 
  

  : R3S.
 W3@":% 2&(P6  !P&tM

∙
f (x + k)

f (x) = (x + 3)2

3

 ( L:)H%& L%M ) IZCW 
  

  : R3S.
 L:)H:% 2&(P6  !P&tM

∙
f (x) + k

f (x) = x2 + 3
3

 ( =<ZH%& L%M ) IZCW 
  

  : R3S.
 =<ZH%& 2&(P6  !P&tM

∙
f (x) − k

f (x) = x2 − 5
5

 :R3S.

 

 R+P �3d>]& 3F% �(P
 2&(P6  �3$@]&6  W+$.

W3@":%

g(x) = −
1

x + 4

x4

LK$K,%& =d� D"vB 2YE+$B Ih !"Z3"X  D"U 2YE+$B

 '(,?%&!#:f,%& !,"#%&

   IZCW 
  gZ+B L:)H:% ~3-B& 

 
  : R3S.

 

∙a f (x)

a > 1
f (x) = 3x2

gZ+?%& ~3-B&

  �"�B =<ZH:% ~3-B& 
 

  : R3S.

0 < a < 1
f (x) =

1
2

x2

�"�?%& ~3-B&

   I#JC 
  I#JC gZ+B 
 

  : R3S.

 

∙f (a x)

0 < a < 1
f (x) = (

1
3

x)2

gZ+?%& ~3-B&

  I#JC �"�B 
 

  : R3S.
 

a > 1
f (x) = (2x)2

�"�?%& ~3-B&

 
 =E+$?%& &ih D"vE 
 /. �1o {C IZ(KF%&

 \$B g#E !%&(%& LK$K.
 bX+J �V8"%  W+$.
 W+$. R+P �3d>]3%3Q

g(x) = | f (x) |
∙

x
x

 
 =E+$?%& &ih D"vE 
 /. �1o {C IZ(KF%&

 '+o+,%& !%&(%& LK$K.
 g�E6  W+$,%& W3@E
 �1-%& ;W+5 b]3d.
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 �3d>]3%3Q  W+$,%&

 W+$. R+P

g(x) = f ( |x | )
∙

y

y
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  e(,%& a+dE  \]3^ &_&

 

 e(,%& a+dE  \]3^ &_&6

∙f (x) = a x2 + bx + c
a < 0

(−∞, f (
−b
2a

]

a > 0

[ f (
−b
2a

), ∞)

 :R3S.
 

  e(,%&

 

 

f (x) = 2x2 + 8x + 2

[ f (
−8
4

), ∞)
[ f (−2), ∞)

[−6,∞)

   
  e(,%& a+dE  \]3^ &_&

 
 e(,%& a+dE  \]3^ &_&6

∙f (x) = a x2 + c
a < 0

(−∞, c]
a > 0
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  e(,%& auJ

 auJ  6  \]3^ &_&6
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 e(,%& auJ

∙f (x) = a m x + b + c
c = 0a < 0

(−∞,0]

c = 0a > 0
[0,∞)

c ≠ 0a < 0
(−∞, c]

c ≠ 0a > 0
[c, ∞)

 :R3S.
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f (x) = − 2 3x + 5 + 7

(−∞,7]

 !oW(%& /. l3#,%& a3^ &_&  
 !oW(%& /. [@V%&6 L%6H%&

  e(,%& auJ !ED<8%&
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  e(,%& auJ L%6H%& !oW(%&
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∙

R − {0}

∙

}R − {

 :R3S.

 

  e(,%&
 

f (x) =
5

x + 4

R − {0}

 R&6(%& L:) 23":,>%& R3-.

 R&6(%& L:) 23":,>%& R3-.

  R3-.       R3-.   R3-.
  R3-.       R3-.   R3-.
  R3-.       R3-.   R3-.

 l3#,%& W3<5C   R3-.       R3-.   R3-.

( f + g)(x)=f (x)∩g(x)
( f − g)(x)=f (x)∩g(x)
( f . g)(x)=f (x)∩g(x)

(
f
g

)(x)=f (x)∩g(x)−

 :R3S.
      N    
 :  3F%3-. '(P }p b"B3%& R&6(%& /. =^ (o6C

  : =$%&
  +h   R3-.6    +h  R3-.

  
  : R3-,%&

g(x) = xf (x) = x2 − 6x − 8

f (x)(−∞, ∞)Rg(x)[0,∞)
( f . g)(x) = x2 x − 6x x − 8 x

[0,∞)

 

   : R3-,%&

 
  : R3-,%&

 
  : R3-,%&

(
f
g

)(x) =
x2 − 6x − 8

x
(0,∞)

( f + g)(x) = x2 − 6x − 8 + x
[0,∞)

( f − g)(x) = x2 − 6x − 8 − x
[0,∞)
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  : =$%&
    

  
 

 

g(x) = x − 4f (x) = x2 + 1
[g ∘ f ](x)[ f ∘ g](x)[ f ∘ g](2)

[g ∘ f ](x) = g[ f (x)]
= g(x2 + 1)

= (x2 + 1) − 4
= x2 − 3

   
 

 
 

= f [g(x)][ f ∘ g](x)
= f (x − 4)

= (x − 4)2 + 1
= x2 − 8x + 16 + 1

= x2 − 8x + 17

   
 
 

 

[ f ∘ g](2)
[ f ∘ g](x) = x2 − 8x + 17

= (2)2 − 8(2) + 17
= 5

   w"^D?%& !%&' R3-.

  {63@E  6  /"?%&(%& R3-. a3^ &_&   6   /"?%&(%& /. c3:^ R3-. (o+] c3%6C
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 . ["@V?%& =VX  R3-. (o+]    {63@E3%   6C  /"?%&(%& R3-. a3^ &_&

gfgfR
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f ∘ gf ∘ g

g(x) = x2 + xf (x) =
5
x

    +h  R3-.
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f (x)R − {0}
g(x)R

[ f ∘ g](x) = f [g(x)]
= f (x2 + x)

=
5

x2 + x

    R3-. (o+]
      l3#,%& a_M  !ED@^ !%&(%&

 
 

 
 

 : R3-,%&

f ∘ g
≠0

x2 + x ≠ 0
x(x + 1) ≠ 0

x ≠ 0
x ≠ − 1x + 1 ≠ 0 ⇒

{x |x ≠ 0,x ≠ − 1,x ∈ R}
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1
ABCD

2
ABCD

3
ABCD

4
ABCD

5
ABCD

6

ABCD

7
ABCD

8
ABCD

:   !%&(%& !P&tM Ih3.f (x) =
1

x + 4

4x2 − 8x − 4

: +h  !%&(%& e(.f (x) = |x − 2 | + 3

:  {63@B  auJ   \]3^ &_&f (x) = 4x2 − 8f (x − 1)

:   !%&(:% R3-. =S,E I:E 3,. {Cf (x) = 2x − 6

:   !%&(%& R3-.f (x) =
3x + 4
5 − x

:   !%&(%& 3F"J (E&1?B I?%& ;D?<%& 3.f (x)

 : +h  !%&(:% I]3"V%& ="S,?%&f (x) = x + 1

: !%&' =S,E {i%& I]3"V%& }ZD%& '(P

4x2 − 2x − 94x2 − 8x − 124x2 − 9

W3@":% 2&(P6 4

(0,∞)[3,∞)(2,∞)(1,∞)

[6,∞)[3,∞)[0,∞)(−∞, ∞)

RR − {2}R − {5}R − {−5}

(3,∞)(−∞, − 2)(1,3)(1,∞)

/",":% 2&(P6 4L:)H:% a3B(P6=<ZH:% a3B(P6
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9

ABCD

10

ABCD

11
ABCD

12
ABCD

13

ABCD

14

ABCD

15
ABCD

16

ABCD

: 3F<ED>B ;'3)M (>Q   (K) b:8?.   !%&(%& =>-B I?%&  !,"X 3.bf (x) =
x2 − bx + 4

x − 4
x = 4

[−9,9]

: +h  !%&(%& e(.f (x) = x − 5

 !%&(%& R3-. '(Pf (x) = 9 − x2

:  3F%3-. a3^ &_&  !%&(%& e(.3.f (x) = x2 + 1−2 < x < 3

:   !%&(%& R3-.f (x) =
3 − x

x2 − 5x

 :  6  `%& /"Q !%&(%& D<5 (o6C25

 : I03F] | R38B& l() =S,B I?%& !%&(%&

: W63-,%& I]3"V%& ="S,?%& 3F:S,E b"B|& R&6(%& {C

(−9,9)[−3,3](−3,3)

8

ℝ+ℝ−ℝ+ ∪ {0}ℝ− ∪ {0}

1 < f (x) < 95 < f (x) < 95 < f (x) < 101 < f (x) < 10

{x |x ∈ R}{x |x ≠ 0,x ∈ R}{x |x ≠ 5,x ∈ R}{x |x ≠ 0,x ≠ 5,x ∈ R}

64−43

 652

f (x) = |x − 4 | − 3f (x) = |x − 4 | f (x) = |x + 4 | − 3f (x) = |x + 4 | + 3
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ABCD

18

ABCD

19
ABCD

20
ABCD
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ABCD
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ABCD

23
ABCD

24
ABCD

:  !"B�& R&6(%& /. !"o61%& !%&(%& 3.

5

 : !E'DJ !%&' IB�& /. {&

:  ;D?<%& IJ    !%&(:% D"v?%& R(>. [Z+?. (o6Cf (x) = x + 2[2,7]

:    !%&(%& e(.f (x) = 2 x2 + 3

:   !%&(%&f (x) = x3 + 5x2 − x

  :  !.+ZD,%& !%&(%& 3F"J 7X3K?B I?%& ;D?<%& '(P

  :  +h b"%3?%& 23"K$K,%& IJ =5*& !f#] R+P =p3,?,%& LK$K,%&

 : �+d>. 3F% �"% I?%& !%&(%&

−5−
1
5

1
5

f (x) = cosx

f (x) = x7f (x) = |x5 |f (x) = x + 3f (x) = x2 + 3

[3,∞)(2,∞)(−3,∞)[−3,2]

c3>. !"o6t6 !E'DJ 3%6 bE'DJ \@"%
!"o6t !"o6t!E'DJ

(−∞, − 1)(1,∞)(−1,1)(−∞,0)

 f (x) = sin xf (x) = tan xf (x) = cscx
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26
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27

A!#:f. eDv5B!":$. eDv5C!#:f. L,s)D!":$. L,s)

28

ABCD

29

ABCD

30

A I03F] |B {1<XC!%&tz% =Q3XD I%38<]&

31

ABCD

: W63-,%& =dk%& IJ !%&(%& y+]3.

 !"o6t 3%6 !"o6t \@"% 
!E'DJ

 !E'DJ !"o6t6 !E'DJ

: W63-,%& =dk%& IJ !%&(%&  e(. 3.

 (0,4) (0,4] [0,4] (−4,4) − {0}

: !,"X   ;D?<%& IJ  a+dB  W63-,%& =dk%& IJ f (c)(a, b)

 : W63-,%& =dk%& IJ !$G+,%& !%&(:% l*& !@"0D%& !%&(% 3.

 y = |x | + 3 y = |x | y = |x − 3 | y = |x | − 3

: W63-,%& I]3"V%& ="S,?%& IJ R38B|& l() y+] 3.

 [−4,4](−4,4) (−4,4] (−1,3)

 l*& !"@"0D%& !%&(%& Ih  \]3^ &_& W63-,%& =dk%& IJ

: Ih  !%'3>. auJ  !%&(:%

f (x) = x2

g(x)g(x)

: W63-,%& I]3"V%& ="S,?%& IJ  !%(%&  R3-. 3.f (x)

 (x + 5)2 −(x + 5) (x − 5)2 −(x − 5)2
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32

ABCD

33

ABCD

34

ABCD

35
A!E'DJB!"o6tC |6 !"o6t \@"%

!E'DJ
Dn>. !"o6t6 !E'DJ

36
A I03F] |B{1<XC!%&tz% =Q3XD'($. D"U

37

A B CD 

38

ABCD

39

ABCD

:   !%(%& R3-.f (x) =
x + 2

x2 + 6x + 9
{x |x ≠ − 3,x ∈ R}

 L,s) !,"X 3F% IB|& I]3"V%& }ZD%& IJ !:S,,%& !%&(%&

: : {63@B  3.(K) !#:f.x

 −2 −1 1 3
: +h !%&(%& R3-. W63-,%& =dk%& IJ 

 : !%&'  !%&(%& a&f (x) =
1
x3

+
1
x

+ x

 : {63@B   auJ    \]3^ &_&f (x) =
4x,0 ≤ x ≤ 15
60,15 < x < 24
−6x + 15,24 ≤ x ≤ 40

f (5)

:  W63-,%& =dk%& IJ !%&(%&  R3-. '(P

:  (K)    !%&(%& IJ R38B|& y+] '(Pf (x) =
1

x − 8
x = 8

(−∞, − 3) ∪ [−3, − 2] R+

{x |x ≠ 5,x ∈ R}{x |x ≠ 3,x ∈ R}{x |x ≠ 2,x ∈ R}

(−3, − 2) ∪ (−2,∞)(−∞, − 3) ∪ (−3,∞)(−3, − 1) ∪ (−1,∞)(−∞, − 2) ∪ (−2,∞)

 60 20 15 −20

 :     !:8?. D"U !"%3?%& !%&(%& =>-E 2&W3"T%& {Cf (x) =
x2

x − 49

 x = 0 x = 7 x = 49 x = − 49

R(−∞,0)
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40

ABCD

41

ABCD

42

ABCD

43
ABCD

44

A BCD

45

A  I03F]|B !%&tz% =Q3X C{1<XD �%_ D"U

46

ABCD

:   W+$. R+P b:p3,?. !"B�& 23XY>%& {Cx

−x2 − yx = 2

 10 5 −10 −15

: +h !%&(%& R3-. W63-,%& =dk%& IJ 

 :   W+$,%& !%&(%& gf#B !f#] {C (K>J  \]3^ &_&f (x) = 2x2 + 5x + 3y

  !:8?. D"U !%&' =S,E W63-,%& I]3"V%& ="S,?%&
 :  R38B|& l() y+]3.

 W63-,%& LK$K,%3Q !:S,,%& !%&(%& Ih  \]3^ &_&

: +h  !%&(%& LK$K. auJ

f (x)
g(x) = | f (x) |

: ;D?<%& 1.W l&(T?Z3Q    !"B|& !)+,-,%& w?dB−5 ≤ x < − 2

x3y = 8y = |x |−y2 = − 4x

[−3,∞)[−4,∞)[−3, − 2) ∪ (−2,∞)(−4,∞)

 : {63@B   auJ    \]3^ &_&f (x) =
4x,0 ≤ x ≤ 15
60,15 < x < 24
−x + 15,24 ≤ x ≤ 40

f (25)

 (0,3) (3,0) (0,2) (0, − 3)

 [−5, − 2) (−5, − 2] (−5, − 2) [−5, − 2]
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47

A!E'DJBCD

48

ABCD

49

ABCD

50

ABCD

51

ABCD

52

ABCD

53

ABCD

54

ABCD

 L,s) !,"X6  (K) ;("P6 !":$. eDv5 !,"X 3F% a3^6  L:) !:8?. !%&'  \]3^ &_&

: �"$5 I%3?%& {HJ N  (K) ;("P6 !":$.

f (x)Rx = 3
x = − 2

 :   ;D?<%& IJ  !%&(:% D"v?%& R(>. [Z+?. (o6Cx2 − 4x + 6[0,6]

: !%&'  !%&(%& f (x) = x5 + 3x3 − x

 IJ !8X3K?.6  IJ ;(E&1?.6  ;D?<%& IJ !:8?.  !%&(%& \]3^ &_&

:  (K) !":$. L,s) !,"X 3F%  auJ 

f (x)[−2,10](−2,3) ∪ (7,10)
(3,7)f (x)x = . . . . .

:  (K) !:8?. !%&(%& =>-B I?%&  \Q3S%& !,"X 3,J  \]3^ &_&  f (x) = {2x2 + a, x ≥ 2
x + 5,x < 2

ax = 2

 \]3^6  `% l*& !%&(%& Ih  !%&(%& \]3^ &_&

 : {63@B  auJ 
 

f (x)g(x)
f (x) = x2g(x)

 /. !fZ+?,%& !)D@%& auJ  !%&(%3Q Lf>AB g<BD. a3d. /. [X3Z }@o 3F>f#E I?%& !J3@,%&

  : !"]3p  L%M  ;D?<%&

d(t) = 16t2

02

 3%6 !E'DJ \@"%
!"o6t!"o6t!"o6t6 !E'DJ

limx→∞ f (x) = − ∞

624210

 !%&(:% D<5 (o+E
  ;D?<%& IJ[−2,3]

  L,s>%& !,"#%&
eDv8%& !,"#%&

>!"o6t !%&(%&

37

−11

x2 + 2x2 − 2

64

    :  !%&(:% l*& !"@"0D%& !%&(%&f (x) =
1

x − 1
+ 2

f (x) = x2f (x) = x3

10−2

−2−1

x2 + 4x + 2x2 − 4x + 2

320−32

f (x) = xf (x) =
1
x
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55

ABCD

56

ABCD

57
ABCD

58

ABCD

59

ABCD

60

ABCD

61

ABCD

62
ABCD

: =Q3#,%& =dk%& IJ !:S,,%& !%&(%& W3<5C

 : Ih      !%&(%& W3<5Cf (x) = −
2
3

x − 12

: {63@B  =Q3#,%& =dk%& L:) �'3,?)& h(4)

: =Q3#,%& =dk%& IJ !:S,,%& !%&(:%  gf#,%&y

 R+P �3d>]& }p W3@":% /"B(P6 �3$@]3Q   !%&(%& LK$K. /. �?KE  LK$K. a3^ &_&

:  !%&(%& =S,E I:E 3,. {HJ =<Z*& L%M 2&(P6 �Yp �3$@]& }p   W+$.

g(x)f (x) = x
xg(x)

 : !%&' =S,E !:Q3#,%& !%&(%& IJ I]3"V%& ="S,?%&
   

: W63-,%& =dk%3Q !:S,,%& !%&(:% !#:f,%& eDv8%& !,"#%&

14!JD>. D"U

0,1,5

−18−121218

 0,2,60,8, − 8(o+E3%

−20

g(x) = −x + 2 − 3g(x) = − x + 2 − 3

 (K) !:8?.x = 3  (K) !:8?. D"U
{1<X R38B& l()

x = 3

−7

:  (K) !%&tz% =Q3X R38B& l() 3F% !"%3?%& R&6(%& /. {Cx = 2

f (x) =
x2 − 4
x − 2

f (x) =
x2 + 4
x − 2

−1

  (K) !:8?. D"U
!%&tu:% =Q3X R38B& l()
x = 3  (K) !:8?. D"U

I03F] 3% R38B& l()
x = 3

12

g(x) = − x − 2 + 3g(x) = x + 2 − 3

36~'+o+. D"U

f (x) =
x2 − 4
x + 2f (x) = x − 2
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63

ABCD

64
ABCD

65
ABCD

66
ABCD

67
ABCD

 : {63@E  auJ     \]3^ &_&f (x) = x2 + xg(x) = 9x( f + g)(x)

: I]3"V%& ="S,?%& IJDm �+:Z 48E I:E 3,. {C

:   R3-. auJ   N   \]3^ &_&g(x) = xf (x) = x2 + 4(
f
g

)(x)

x2 + 10x

lim
x→+∞

f (x) = ∞

lim
x→−∞

f (x) = ∞

lim
x→+∞

f (x) = − ∞

lim
x→−∞

f (x) = ∞

lim
x→+∞

f (x) = ∞

lim
x→−∞

f (x) = − ∞

lim
x→+∞

f (x) = − ∞

lim
x→−∞

f (x) = − ∞

x2 + 8xx3 + 10xx2 + 9x

 : {63@E  auJ     \]3^ &_&f (x) = x2 + xg(x) = 9x( f . g)x

9x2 + 9x9x3 + 9x9x3 + 99x3 + 9x2

(−∞,0](−∞, ∞)[0,∞)(0,∞)

:   +h   R3-. auJ   N   \]3^ &_&g(x) = xf (x) = x2 + 4( f − g)(x)

(−∞,0](−∞, ∞)[0,∞)[0,∞)
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  23Q3ox& �"B3<.

12345678910

AABBCABBCC

11121314151617181920

CDDDCBDAAA

21222324252627282930

BCBBACDBCB

31323334353637383940

DAAAAABACD

41424344454647484950

CBAACAABCA

51525354555657585960

ACBDABADBD

61626364656667

AABADDC
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!",?EW3U+:%& R&6(%&6 !"Z*& R&6(%&

  O"P  ;W+8%& L:) w?dB !%&' Ih : !",?EW3U+:%& !%&(%& 

  N  N  O"P  ;W+8%& L:) w?dB !%&' Ih : !"Z*& !%&(%& 

∙f (x) = logbxb ≠ 1
∙v = abxb ≠ 1b > 0a ≠ 0

!]W3#,%&!"Z*& !%&(%&!",?EW3U+:%& !%&(%&

l*& !"@"0D%& !%&(%&

I]3"V%& ="S,?%&

R3-,%&

e(,%&

�W3#?%& [9

W+$,%& gf#.

 LK$K. 70389
!%&(%&

!",?EW3U+:%& !%&(%&6 !"Z*& !%&(%& 70389

y = bxlogbx = y

RR+

R+R

 W+$.x W+$.y

 y = 1 x = 1

f (x) = bx
f (x) = logbx

 IZ*& +,K%&

 

  =8?.
  /E3V?.
(E&1?.

b > 1
 IZ*& RY$,G|&

 

  =8?.
  /E3V?.
7X3K?.

0 < b < 1 

  =8?.
  /E3V?.
(E&1?.

b > 1 

  =8?.
  /E3V?.
7X3K?.

0 < b < 1

logbx = y
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!",?EW3U+:%&6 !"Z*& !%&(%& e(.6 R3-.

!"Z*& !%&(%&!",?EW3U+:%& !%&(%&

e(,%&R3-,%&

 

 n,0&' 3F%3-.

f (x) = ab(cx+h) + k
R

 

 n,0&' e(,%&

f (x) = alog(cx + h) + k
R

k = 0k ≠ 0
 

 

a > 0

(0,∞)

 

 

a < 0

(−∞,0)

 

 

a > 0

(k, ∞)

 

 

a < 0

(−∞, k)

h = 0 h ≠ 0
 

 

c > 0

(0,∞)

 

 

c < 0

(−∞,0)

 

 

a > 0

(−
h
c

, ∞)

 

 

a < 0

(−∞, −
h
c

)

 :R3S.
 

   : R3-,%&
 : e(,%&

f (x) = 2x+3 − 5
R

(−5,∞)

 :R3S.

 

  : R3-,%&
 : e(,%&

f (x) =
1
4

log(x + 1) − 5
(−1,∞)

R

 !"Z*& !%&(%& 23#"VfB

 IZ*& +,K%& !%&' IZ*& RY$,G|& !%&' w^D,%& �QD%&

 IJ ;'3E1%& �3@$% l(T?@B 
 !?Q3p !E+q. !V@KQ 3. !,"X

 !E63@?. !"K.t 2&D?J IJ
 

 !"0&(?Q3%& !,"#%&  O"P
 +,K:% !E+q,%& !V@K%&

 !"K.1%& ;D?<%& 

 : R3S.
 3,Q !:03) �3<]C '&'1E aC gX+?E
 a3^ &_& c3E+KZ  b?V@]
 +h  l3) !:03>%& �3<]&
 !"ZC !%'3>. (o63J
 l3) iK. !:03>%& �3<]& =S,B

 � 
 

∙

A(t) = a(1 + r)t

ar

t

8.5 %
1430

80000

1430
y = 80000(1 + 0.085)t

y = 80000(1.085)t

 IJ 7#K%& �3@$% l(T?@B 
 IJ !?Q3p !E+q. !V@KQ 3. !,"X

 !E63@?. !"K.t 2&D?J
 

 !"0&(?Q3%& !,"#%&  O"P
  R3:$,G3:% !E+q,%& !V@K%&

 !"K.1%& ;D?<%& 

 : R3S.
 L:) {3k%& /. �+^ {+?$E
 b?V@] /"E3J3d%& /.

 =S,B !"ZC !%'3>. (o6C 
 }@o IJ /"E3J3d%& !",^

 {3k%& /. �+^ bQD� (>Q 7T�
 IJ /"E3J3d%& !",^ W(X }p
 � bQD� /. /"?)3Z (>Q b,@o

 

∙

A(t) = a(1 − r)t

ar

t

68mg
12.5 %

A(2) = 68(1 − 0.125)t

A(2) = 68(0.875)2 = 52.06mg

 �:V,%& w@$E {i%& �QD%& +h 
 b"%& �3�. R3,%& �CW 6C D,S?@,%&

  !#Q3Z �3QW& {C

 

 !KZ  (>Q I:d%& �:V,%&  O"P
 2&D. '()  N I:5H%& �:V,%&

 R3,%& �CW L%& �QD%& !J3GM

 : R3S.
 IJ R3EW  �:V. I:) D,S?Z&

 {+KZ �QW gX+?. {W3-B y6Dk.
 �3QWH%& �3�B O"P  b?V@]

 N c3EDF� /"BD. R3,%& �CW L%M
  �2&+KZ  (>Q I:d%& �:V,%& 3.

 

∙

A = P(1 +
r
n

)nt

At
Pn

10000

12 %

5
A = 10000(1 +

0.12
24

)24×5

A = 181939.67
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!"Z*& 23KE3V?,%&6 !"Z*& 2|'3>,%& =P

 gX&+. IJ 2&D"v?,%& 3F"J DFsB : !"Z*& !KE3V?,%& 
 .�Z*&

∙

!"Z*& 2|'3>,%&!"Z*& 23KE3V?,%&

 3F"J DFsB I?%& !%'3>,%& Ih : !"Z*& !%'3>,%& 
 . �Z*& gX&+. IJ 2&D"v?,%&

   auJ  N  a3^ &_& 

   a3^ &_& [#J6 &_&

  N  D"^i?:% 

 Ih =$:% =FZ*& !#EDf%& a+dB !:qZ*& /. D"S^ IJ
 2&W3"T%& !QD-B

∙

∙b ≠ 1b > 0bx = by

x = y

∙a0 = 1a−1 =
1
a

 :R3S.
  

   
2x = 32

x = 5⇒2x = 25

 :R3S.
   

   

⇒ x > 52x > 25

⇒ x < 3(
1
2

)x > (
1
2

)3

b > 1bx > by ⇔ x > y

0 < b < 1bx > by ⇔ x < y

 b":) !,@#%& 6C w%3Z '(>Q �D�%& (K) : D"^i?:% 

  �V8E  )  /E3V?%& ;W3�M �d>KB

.(  �V8E  6 

∙
><

<>

�d>%&6 !"Z*& ;W+8%& L%& !",?EW3U+:%& ;W+8%& /. =E+$?%&

 !",?EW3U+:%& ;W+8%&

 !"ZH%& ;W+8%& L:) 3F:E+$?%   
  a+dB

 : R3S.
 

 : !"ZH%& ;W+8%&

∙logbx = y
by = x

log416 = 2
42 = 16

 !"Z*& ;W+8%&

 !",?EW3U+:%& ;W+8%& L:) 3F:E+$?%   
  a+dB

 : R3S.
 
 : !",?EW3U+:%& ;W+8%&

∙by = x
logbx = y

43 = 64
log464 = 3
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!EDk>%& 23,?EW3U+:%&

 �%_ auJ �3ZC a6' }?EW3U+:%& !Q3?^ (K)  
 IK>B  aC {C  +h �3Z3%& a& IK>E

 

 : R3S.
 :  IK>B   

∙
10logx

log10x

log8log108

 {Dk>%& }?EW3U+:%& �3Z*& D""vB !v"5

 

 : R3S.

    

logan =
logbn
logba

log68 =
log108
log106

 23,?EW3U+:%&  70389

 O"P !Vo+. !"#"#P '&()C  \]3^ &_&x, y, bb ≠ 1

!"53T%&!v"8%&R3S.

{63@?%& !"539

 �D�%& !"539

!,@#%& !"539

 }?EW3U+% !"539
;+#%&  logb

x
y

= logbx − logby

 \]3^ &_& [#J &_&6 &_&  logbx = logbyx = y

  logbx y = logbx + logby

  logbxm = mlogbx

   
 : !%+f,%& !v"8%&

 
 

 
 ~D8?T,%& !v"8%&

 

log86a3b

= log86 + log8a3 + log8b
= log86 + 3log8a + log8b

−5log2(x + 1) + 3log2(6x)

= log2(x + 1)−5 + log2(6x)3

= log2(
216x3

(x + 1)5
)
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!"Z3Z*& 23,?EW3U+:%& 70389

!"53T%&R3S.

  logbb = 1

  logb1 = 0

  logbbx = x

  blogbx = x, x > 0

  log77 = 1

  log51 = 0

  log224 = 4

  3log35 = 5

!",?EW3U+:%& 23KE3V?,%&6 2|'3>,%&

!",?EW3U+% ;W3V) 
;(P&6

!",?EW3U+% ;W3V) /. DS^C!",?EW3U+:%& 23KE3V?,%&

 

 6C rE+>?%3Q =$%& /. �#$?%& /. (Q| !",?EW3U+:%& !%'3>,%& =P (K) : bsPY.
!%&(%& R3-. IJ =$%& '+o6 /. (^H?%&6 R3-,%& (E($B

   

 !"Z*& ;W+8:% 3F%+$]
 !%'3>,%& =$] }p

 !"Z|&

 : R3S.

  !,"X (o6&

 

 

 

 

 

logbx = a

log381
log381 = y

3y = 81
3y = 34

y = 4
log381 = 4

 /"?,?EW3U+% /"BW3V)
 /"?E63@?.

  {63@?%& !"539 /.
 

 : R3S.
 

 

 

 

 

  �"$8%& =$%&
 /d,E| 23,?EW3U+:%& a*

!V%3Z a+dB aC

logbx = logby ⇔ x = y

log3(x2 − 15) = log32x

x2 − 15 = 2x
x2 − 2x − 15 = 0
(x − 5)(x + 3) = 0

x = 5,x = − 3
x = 5

 6C /",?EW3U+% y+,-.
 3,FPDm =53P

 70389 l(T?@]
 23,?EW3U+:%&

 : R3S.
 
 

 

 

 

 

 

  �"$8%& =$%&
 /d,E| 23,?EW3U+:%& a*

!V%3Z a+dB aC

log6x + log6(x + 5) = log636

log6x(x + 5) = log636
x(x + 5) = 36
x2 + 5x = 36

x2 + 5x − 36 = 0
(x + 9)(x − 4) = 0

x = − 9,x = 4
x = 4

 /d"% :  /E3V?%& !"539

  
 : b]uJ

 auJ  a3^ &_&

 

  a3^ &_&

  auJ

 :  /E3V?%& !"539

   a3^ &_&

 &_&6 &_&  auJ

  a3^ &_& [#J
 : R3S.

  !KE3V?,%& =P

 

 

 

1
x > 0,b > 1

logbx > y
x > by

logbx < y
0 < x < by

2
b > 1
logbx > logby

x > y

log4x ≥ 2
x ≥ 42

x ≥ 16
[16,∞)
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23VEW(B6 !:qZC

1
ABCD

2
ABCD

3
ABCD

4
ABCD

5
ABCD

6
ABCD

7
ABCD

8
ABCD

9
ABCD

10
ABCD

:  =>-B I?%&   !,"X (o6C  \]3^ &_&f (x) = 2xn − 16nf (2) = 0

9

:   !,"X 3,J  \]3^ &_&9x+2 = 3x+7x

: {63@B  auJ  \]3^ &_&logx81 = 2x

:   !,"X 3,J  \]3^ &_&logx(32) = 5x

: �J3dB  !"Z*& ;W+8%&53 = 125

:   !KE3V?,%& =P 3.2x+2 >
1

64

:  !"ZC L%M !"%3?%& !",?EW3U+:%& ;W+8%& R+Plogxy = k

 :  !,"X3.log25 + log24 = . . .

:   !,"X3.log1255

:    I:E 3,"J  !,"X 3.x3x−1 = 27

81273

3425

2345

12532

log5125 = 33log5 = 125log53 = 125log2125 = 5

x > − 8x > 8x < − 8x > − 4

xk = yyx = kkx = yky = x

log220log420log2
5
4

log4
5
4

1
3

1
232

5432
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11
ABCD

12
ABCD

13
ABCD

14
ABCD

15
ABCD

16
ABCD

17
ABCD

18

ABCD

19
ABCD

20
ABCD

:   I:E 3,"J  !,"X (o6Cx26x−3 = 8−3

x ≥ 32

:   I:E 3,"J  !,"X (o6Cx6(4x−2) = 36

:   !KE3V?,:% !"Z*& ;W+8%&log2x ≥ 3

:  !%'3>,%& �#$B I?%&   !,"X (o6&x1 + 2log2(x + 1) = 5

:   W&(#,%& !,"X 3.log2781 = . . . .

:   !,"X3.log2
1

32

:   W&(#,%& !,"X 3.log464

 :   W&(#,%& !,"X 3.log 1
6

1
216

:    W&(#,%& !,"X3.log313 − log35

:    !,"X 3,J  a3^ &_&log392−x = 0x

x ≤ 32x ≥ 23x ≤ 23

−14121

5461

3−312

1
8

4
3

5
36

1
3

5−51
5

−
1
5

41639

1236

log513log3
13
5

log135
13
5

12−1−2
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21
ABCD

22
ABCD

23
ABCD

24

ABCD

25
ABCD

26
ABCD

27
ABCD

28

ABCD

29
ABCD

30
ABCD

:   !%&(%& R3-. /")f (x) = log x2 − 4

log5
5

2x − 5

:    !,"X3.log100010

:   {63@E  W&(#,%&2log5x − log5(2x − 5)

: !f#K%& IJ  W+$,%& gf#E   !"Z*& !%&(%& LK$K.f (x) = (
1
2

)xy

:    !",?EW3U+:%& !%&(:%  gf#,% 3.yf (x) = log2(x + 1) + 3

:    !%&(%& e(.f (x) = log3x

:    ;W3V>%& !,"Xlog2(log2x24) − log2(log2x3)

 :   !KE3V?,%& �#$B I?%&  !,"X 3.x(9)x−2 > (
1
27

)x

:    auJ  O"$Q  \]3^ &_&f (x) = logx1 ≤ x ≤ 10

:     !%'3>,%& �#$B I?%&  !,"X3.x2
−41−x

= − 2

log5
2x − 5

x2
log5

x2

2x − 5
log5

x
2x + 5

{x |x ∈ R − [−2,2]}

3
1
3

−
1
3−3

(0,0)(0,1)(1,0)(1,1)

3210

R[3,∞)R+W

2348

x < − 2x > 3x >
4
5

1 ≤ f (x) ≤ 10

21−1−2

{x |x ∈ R − (−2,2)}{x |x ∈ R − [−2,2)}{x |x ∈ R − (−2,2]}

x <
4
5

0 ≤ f (x) ≤ 10 ≤ f (x) ≤ 1010 ≤ f (x) ≤ 100
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31

ABCD

32
ABCD

33
ABCD

34

ABCD

35

ABCD

 :  !KE3V?,%& �#$B I?%&  !,"X 3.x(
1
2

)x −
1
8

< 0

2

::  !",?EW3U+:%& ;W3V>:% !qJ3d,%& !"Z*& ;W+8%& 3.log100 = 2

:    !%'3>,%& �#$B I?%&  !,"X 3.x7x−1 + 7 = 8

:  !",?EW3U+:%& ;W3V>%& !,"X3log3(9) − log5
1
25

:  !%'3>,:% cYP =S,E I:E 3,. {Clog4x − log4(x − 1) =
1
2

145

x < − 8

100 = 102100 = 21010 = 10022 = 10100

121084

−
1
2

1
2

−22

x < − 3x >
1
2x > 3
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tan 𝜃 =
sin 𝜃

cos 𝜃
    , cos 𝜃 ≠ 0     

 

cot 𝜃 =
cos 𝜃

sin 𝜃
    , sin 𝜃 ≠ 0 

tan 𝜃 cos2 𝜃

 

tan 𝜃 cos2 𝜃 =
sin 𝜃

cos 𝜃
  cos2 𝜃 = sin 𝜃 cos 𝜃

𝑠𝑒𝑐 𝜃 =
1

cos 𝜃
 , cos 𝜃 ≠ 0   , cos 𝜃 =

1

𝑠𝑒𝑐 𝜃
    , sec 𝜃 ≠ 0  

 

𝑐𝑠𝑐 𝜃 =
1

sin 𝜃
 , sin 𝜃 ≠ 0   , sin 𝜃 =

1

𝑐𝑠𝑐 𝜃
    , csc 𝜃 ≠ 0 

 

𝑐𝑜𝑡 𝜃 =
1

tan 𝜃
 , tan 𝜃 ≠ 0   , tan 𝜃 =

1

𝑐𝑜𝑡 𝜃
    , 𝑐𝑜𝑡 𝜃 ≠ 0 

 

 

sin 𝜃 𝑐𝑠𝑐 𝜃

  cot 𝜃
=  

sin 𝜃 
1

sin 𝜃
1

tan 𝜃

=  
1

1
tan 𝜃

= 1 ×  
tan 𝜃

1
= tan 𝜃 

  cos2 𝜃 +   sin2 𝜃 = 1  

  tan2 𝜃 +   1 = sec2 𝜃

  cot2 𝜃 +   1 = csc2 𝜃 

90° ≤ θ ≤ 180°  , sin 𝜃 =
1

2
cos 𝜃

    cos2 𝜃 +  sin2 𝜃 = 1 ⟹ cos2 𝜃 +   (
1

2
)

2

= 1

⟹ cos2 𝜃 +   
1

4
= 1 ⟹ cos2 𝜃 = 1 −   

1

4
⟹ cos2 𝜃 =   

3

4

⟹   cos 𝜃 = ±
√3

2
⟹  cos 𝜃 = −

√3

2
  90° ≤ θ ≤ 180°   

sin (
𝜋

2
−  𝜃) =   cos 𝜃     

 

cos (
𝜋

2
−  𝜃) =   sin 𝜃 

tan (
𝜋

2
−  𝜃) =   cot 𝜃

𝑠𝑒𝑐 𝜃 sin (
𝜋

2
−  𝜃)

 

𝑠𝑒𝑐 𝜃 sin (
𝜋

2
−  𝜃) = 𝑠𝑒𝑐 𝜃  cos 𝜃 =

1

cos 𝜃
×   cos 𝜃 = 1

sin(− 𝜃) =  − sin 𝜃    
 

tan(− 𝜃) =  − tan 𝜃 
 

cos(− 𝜃) =   cos 𝜃 

 

 
𝑐𝑜𝑠(− 𝜃) 

sin (−θ)
=

𝑐𝑜𝑠 𝜃 

− sinθ
=  − cot 𝜃  

 

sin 𝜃 𝑐𝑠𝑐 𝜃

  cot 𝜃
 

𝑐𝑜𝑠(− 𝜃) 

sin (−θ)
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sin( 𝐴 + 𝐵) =  sin 𝐴 cos 𝐵 + cos 𝐴 sin 𝐵     
 

cos( 𝐴 + 𝐵) =  cos 𝐴 cos 𝐵 − sin 𝐴  sin 𝐵   
 

tan( 𝐴 + 𝐵) =  
  tan 𝐴 + tan 𝐵

1 − tan 𝐴 tan 𝐵
    

sin 75° 

 
sin 75° =  sin(45° + 30° )                   
                =  sin 45° cos 30° + cos 45° sin 30°  

         =  
√2

2
×

√3

2
+  

√2

2
×

1

2
=

√6 + √2

4

 

sin( 𝐴 − 𝐵) =  sin 𝐴 cos 𝐵 − cos 𝐴 sin 𝐵     
 

cos( 𝐴 − 𝐵) =  cos 𝐴 cos 𝐵 + sin 𝐴  sin 𝐵   
 

tan( 𝐴 − 𝐵) =  
  tan 𝐴 − tan 𝐵

1 + tan 𝐴 tan 𝐵
    

 

cos 78°  cos 18° + sin 78°  sin 18°   
 

cos 78°  cos 18° + sin 78°  sin 18°  = cos(  78° − 18°) 

                                                          = cos 60° =
1

2

 

sin 2𝜃 = 2 sin 𝜃 cos 𝜃   
 

cos 2𝜃 = cos2 𝜃 − sin2 𝜃  
cos 2𝜃 =  2cos2 𝜃 − 1         
cos 2𝜃 = 1 − 2 sin2 𝜃       

 

tan 2𝜃 =  
 2 tan 𝜃 

1 −  tan2 𝜃
    

270° ≤ θ ≤ 360°  , 𝑐𝑜𝑠𝜃 =
3

5
 

1) cos 2𝜃        ,      2) sin
𝜃

2
 

 

1)  cos 2𝜃 =  2cos2 𝜃 − 1

      cos 2𝜃 =  2 (
3

5
)

2

− 1 = 2 (
9

25
) − 1 =

18

25
− 1 =

−7

25
 

 

 2)  sin
𝜃

2
= ±√

1 − cos 𝜃

2

        sin
𝜃

2
= +√1 −

3
5

2
= +√

2
5
2

= +√
1

5
=

1

√5
×

√5

√5
 =

√5

5

 

sin
𝜃

2
= ±√

1 − cos 𝜃

2

𝑐𝑜𝑠
𝜃

2
= ±√

1 + cos 𝜃

2

                      tan
𝜃

2
= ±√

1 − cos 𝜃

1 + cos 𝜃
   , cos 𝜃 ≠ −1 

 

 

𝜃
𝜃

2
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sin 𝜃 = 𝑎  ,        cos 𝜃 = 𝑎    ,        tan 𝜃 = 𝑎 
 
   

sin 𝜃 = 𝑎    cos 𝜃 = 𝑎 

𝑎 =  −1 , 0 , 1

𝜃 =  0° ,90° , 180° , 270° , 360°

𝜃

𝜃

180° − 𝜃

180° + 𝜃

360° − 𝜃
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  :

1    sin 𝜃 = −
1

2
180° ≤ 𝜃 ≤ 270°  ........sec 𝜃 

A 1

3
 

B √3

3
 

C 
− 

√3

2
 

D 
− 

2√3

3
 

2 𝑐𝑜𝑠 𝜃 =
1

3
270° < 𝜃 < 360°𝑠𝑖𝑛 𝜃 = 

 
A 

 
2√2

3
 

B 
− 

2√2

3
 

C √2

3
 

D 8

9
 

3     𝑠𝑒𝑐 𝜃 =
13

12
  0° < 𝜃 < 90° ....................𝑠𝑖𝑛 𝜃 = 

 

A 5

13
 

B 13

5
 

C 5

12
 

D 12

5
 

4 𝑐𝑜𝑡 𝜃 = 30° < 𝜃 < 90° ..............𝑡𝑎𝑛 𝜃 =
 

A  

3 
B 1

3
 

C √10

3
 

D 3√10

10
 

5 sec 𝑥

𝑐𝑠𝑐𝑥
= ⋯               

           
A 𝑡𝑎𝑛 𝑥   B 𝑐𝑜𝑡 𝑥   C 𝑠𝑒𝑐 𝑥   D 1 

6 𝑠𝑖𝑛 𝜃

𝑡𝑎𝑛 𝜃
 .............. 

 
 

A  B  C  D  

7 𝑐𝑜𝑠𝜃   𝑐𝑠𝑐𝜃

𝑡𝑎𝑛𝜃
 

A 𝑠𝑖𝑛𝜃 B 𝑡𝑎𝑛2𝜃 C 𝑠𝑒𝑐2𝜃 D 𝑐𝑜𝑡2𝜃 
8 sec2𝜃 − 𝑡𝑎𝑛2𝜃 = ⋯          

 
A −1                                 B 0                                 C 0.5  D 1  

9 𝑠𝑒𝑐𝜃  

 𝑠𝑖𝑛𝜃
 (1 − 𝑐𝑜𝑠2𝜃) .. ......  ..... 

 

A 𝑐𝑠𝑐𝜃 B 𝑐𝑜𝑡𝜃 C 𝑡𝑎𝑛𝜃 D 𝑠𝑒𝑐𝜃 

10 𝑐𝑜𝑠𝜃

1−𝑠𝑖𝑛2𝜃
 

 
 

A 𝑐𝑠𝑐𝜃 B 𝑐𝑜𝑠𝜃 C 𝑡𝑎𝑛𝜃 D 𝑠𝑒𝑐𝜃
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11 (1 − 𝑠𝑖𝑛𝜃)(1 + 𝑠𝑖𝑛𝜃)  ......  

A 𝑐𝑜𝑠2𝜃   B 𝑠𝑖𝑛2𝜃   C 𝑡𝑎𝑛2𝜃 D 𝑠𝑒𝑐2𝜃 

12 

 

  

 ......𝑐𝑠𝑐2 𝜃 − 𝑐𝑜𝑡2𝜃 = 

 
A −1 B 1 C 𝑡𝑎𝑛 𝜃 D 𝑐𝑜𝑡 𝜃 

13 

 
𝑡𝑎𝑛2𝜃 ( 𝑐𝑜𝑡2𝜃 − 𝑐𝑜𝑠2𝜃)  

 

A 𝑠𝑖𝑛2𝜃 B 𝑐𝑜𝑠2𝜃                   C 𝑡𝑎𝑛2𝜃 D 𝑐𝑜𝑡2𝜃 

14 𝑐𝑜𝑠𝜃0 < θ <
π

2
 

A  

𝑐𝑜𝑡𝜃 𝑠𝑖𝑛𝜃        
B  

𝑡𝑎𝑛𝜃 𝑐𝑠𝑐𝜃 
C 1 − 𝑠𝑖𝑛2𝜃  

 𝑐𝑜𝑠𝜃
 

D 𝑐𝑜𝑠𝜃  

 𝑐𝑜𝑠2𝜃 + 𝑠𝑖𝑛2𝜃
 

15 

 

𝑡𝑎𝑛2𝜃+1 

𝑡𝑎𝑛2𝜃
 

           

A 𝑡𝑎𝑛2 𝜃   B 𝑐𝑜𝑠2 𝜃   C 𝑠𝑖𝑛2 𝜃   D 𝑐𝑠𝑐2 𝜃   

16 

 
𝑠𝑒𝑐𝜃 𝑡𝑎𝑛2𝜃 +  𝑠𝑒𝑐𝜃 = ⋯                                

A 𝑠𝑒𝑐3𝜃 B 𝑐𝑠𝑐3𝜃 C 𝑡𝑎𝑛 𝜃 D 𝑐𝑜𝑡 𝜃 

17 𝑠𝑖𝑛𝜃 𝑐𝑜𝑠𝜃 𝑡𝑎𝑛𝜃 +  𝑐𝑜𝑠2 𝜃  = ⋯                               

A −1 B 1 C 𝑐𝑜𝑠𝜃 D 𝑡𝑎𝑛2𝜃 

18   𝑠𝑖𝑛15° 

A  
                  

B                  C √6 − √2

4
 

D √6 − √2

2
 

19 

 
𝑠𝑖𝑛 15°  𝑐𝑜𝑠45° + 𝑐𝑜𝑠15° 𝑠𝑖𝑛45° ............................. 

 

A √3

2
 

B 1

2
 

C 
−

√3

2
 

D 
−

1

2
 

20 𝑐𝑜𝑠 45°  𝑐𝑜𝑠15° + 𝑠𝑖𝑛45° 𝑠𝑖𝑛15°  
 

A √3

2
 

B √2

2
 

C 1

2
 

D 1

21𝑠𝑖𝑛(60 ° + 𝜃) 𝑐𝑜𝑠𝜃 − 𝑐𝑜𝑠 (60 ° + 𝜃)𝑠𝑖𝑛𝜃  
 

A 1

2
 

 √3
 

C 2

√3
 

D √3

2

√6 + √2

4
 

√6 + √2

2
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22 𝜃0 < θ <
π

2
𝑠𝑖𝑛−1(𝑐𝑜𝑠𝜃) =

𝜋

6
 

 

A π

3
 B π

6
 C π

4
 D 5π

12
 

23 

 

  

𝑆𝑖𝑛−1(𝑐𝑜𝑠72°) 

 
A 72° B 18° C 38° D 108° 

24 𝑠𝑖𝑛𝑥 = cos 50°𝑥 = ⋯ 
 

A 10° B 40° C 50° D 90° 

25 

 
cos 𝜃 =

3

5
     270° < 𝜃 < 360°   cos 2𝜃 

 

A 
− 

24

7
 

B 
− 

7

25
 

C 7

25
 

D 
− 

24

25
 

26 𝑠𝑖𝑛𝜃 =
3

5

𝜋

2
< 𝜃 < 𝜋𝑠𝑖𝑛2𝜃 =. . . . . ..

 

A 
− 

24

7
 

B 
− 

7

25
 

C 7

25
 

D 
− 

24

25
 

27 

 
𝑡𝑎𝑛𝜃 = −2270° < 𝜃 < 360°𝑐𝑜𝑠2𝜃 = ⋯ …. 

        

A 
− 

4

3
 

B 3

5
 

C √3

2
 

D 
− 

3

5
 

28 

 
   cos 𝜃 =

3

5
     270° < 𝜃 < 360°   cos

𝜃

2
 

  
A √5

5
 

B 
−

√5

5
 

C 
2

√5

5
 

D 
−2

√5

5
 

29 cos 𝜃 =
1

2
     0° < 𝜃 < 90°   sin

𝜃

2
 

 

A √3

2
 

B √2

2
 

C 1

2
 

D 1

4
 

30 𝑡𝑎𝑛𝜃 = 2𝜋 < 𝜃 <
3𝜋

2
𝑡𝑎𝑛2𝜃 = ⋯. 

 
A   1                              B                 C √2

2
 

D 
− 

4

3
 

31 

 
cos4𝜃 − 𝑠𝑖𝑛4𝜃 ......................... 

 

A 𝑠𝑖𝑛2𝜃 B 𝑐𝑜𝑠2𝜃 C 𝑐𝑜𝑠𝜃 D 𝑐𝑜𝑡𝜃 

3

4
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32 (𝑠𝑖𝑛𝜃 + 𝑐𝑜𝑠𝜃)2 =    ⋯ ⋯     

A 1 + 𝑠𝑖𝑛2𝜃 B 1 + 𝑐𝑜𝑠2𝜃 C 𝑐𝑜𝑠2𝜃 + 𝑠𝑖𝑛2𝜃             D 𝑐𝑜𝑠2𝜃 − 𝑠𝑖𝑛2𝜃  
33 

 

  

𝑠𝑖𝑛15°  𝑐𝑜𝑠15°   .................. 

 
A 2 − √3

4
 

B 2 + √3

4
 

C √3 − 2

4
 

D 1

4
 

34 sinθ + cosθ =
7

5
0° < θ < 90°sin2θ  .................. 

 

A 3

4
 

B 8

25
 

C 24

25
 

D 5

7
 

35 

 
1 − 2sin2 𝜋

6
= ⋯ 

 

A 
 
1

2
 

B 
 
√3

2
 

C √2

2
 

D 0 

36 𝑠𝑖𝑛𝜃 − 𝑐𝑜𝑠𝜃 = 1 
 

A 0° B 90° C 180° D 450° 
37 

 
𝑐𝑜𝑠𝜃 = 20° ≤ θ ≤ 360°  ................ 

        

A 0° B 90° C 180° D  

38 

 
𝑠𝑖𝑛𝜃 =

1

2
0° ≤ θ ≤ 360°  ................ 

 

A 30°, 150° B 30°, 120° C 30°, 45° D 60°, 120° 

39 𝑡𝑎𝑛𝜃 = −10 ≤ θ ≤ 2π 
 

A 7𝜋

4
 

B 3𝜋

2
 

C 5𝜋

4
 

D 𝜋

4
 

40 𝑠𝑒𝑐𝜃 + 2 = 0
𝜋

2
< 𝜃 < 𝜋𝜃 = ⋯      

 
A   60°                              B 90°                C 120° D 240° 

41 

 
3 cos2 𝜃 − 4 𝑐𝑜𝑠𝜃 = 00° < θ ≤ 180° 

 

A 30° B 90° C 30° , 330° D  

42

 
𝑠𝑖𝑛2𝜃 = 𝑐𝑜𝑠𝜃0° < θ < 180° .......................... 

 
 

A 30° B 30° , 120° C 30° , 90° D 30° , 90° , 150° 
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1 2 3 4 5 6 7 8 9 10 11 12   13 

D B A B A B D D C D A B B 

14 15 16 17 18 19 20 21 22 23 24 25 26   

B D A B C A A D A B B B D 

27 28 29 30 31 32 33 34 35 36 37 38 39 

D  D C D B A D C A A D A A 

40 41 42  
 C  B D 
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• 

•  

• c

(𝑥 − ℎ)2 = 4𝑐(𝑦 − 𝑘)        

•        (ℎ , 𝑘) 

• (ℎ , 𝑘 + 𝑐) 

•  𝑦 = 𝑘 − 𝑐 

•  𝑥 = ℎ 

•  |4𝑐|

(𝑥 − 3)2 = 12(𝑦 − 7)

(𝑥 − ℎ)2 = 4𝑐(𝑦 − 𝑘) 

ℎ = 3   ,  𝑘 = 7   ,  4𝑐 = 12 ⟹ 𝑐 = 3 

 

(ℎ ,  𝑘) = (3 ,  7) 

(ℎ ,  𝑘 + 𝑐) = (3 ,   7 + 3) = (3 ,  10) 

𝑦 = 𝑘 − 𝑐 ⟶ 𝑦 = 7 − 3 ⟶ 𝑦 = 4  

𝑥 = ℎ ⟶ 𝑥 = 3 

|4𝑐| = 12 

(𝑦 − 𝑘)2 = 4𝑐(𝑥 − ℎ)        

•        (ℎ , 𝑘) 

• (ℎ + 𝑐, 𝑘) 

• 𝑥 = ℎ − 𝑐 

•  𝑦 = 𝑘 

•  |4𝑐|

(−3, −2)(1 , −2) 

  𝑦 

 

(ℎ ,  𝑘 ) = (1 ,  − 2) 

⟶ ℎ = 1   ,  𝑘 = −2 
(ℎ + 𝑐 ,  𝑘 ) = (−3 ,  − 2) 

ℎ + 𝑐 = −3 ⟶ 1 + 𝑐 = −3 ⟶ 𝑐 = −4 

c    

 

(𝑦 − 𝑘)2 = 4𝑐(𝑥 − ℎ) 
(𝑦 + 2)2 = −16 (𝑥 − 1) 
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• 

• ( 𝑎 > 𝑏)  

• 𝑎  𝑐  .  

 𝑏

(𝑥 − ℎ)2

𝑏2
+  

(𝑦 − 𝑘)2

𝑎2
= 1       

•        (ℎ , 𝑘) 

• (ℎ , 𝑘 ± 𝑐)  

• (ℎ , 𝑘 ± 𝑎) 

• (ℎ ± 𝑏 , 𝑘) 

•  𝑥 = ℎ 

2𝑎 

    𝑦 = 𝑘2𝑏 

• 𝑐2 = 𝑎2 −  𝑏2      𝑎 , 𝑏 , 𝑐  

• 2𝑐

 

      

 
(𝑥−ℎ)2

𝑏2 +
(𝑦−𝑘)2

𝑎2 = 1

 

ℎ = −2 ,  𝑘 = 0  ,  𝑎2 = 49 ⟶ 𝑎 = 7  , 𝑏2 = 9 ⟶ b = 3

        , 𝑐 = √𝑎2 − 𝑏2 ⟶ 𝑐 = √49 − 9 ⟶ c = 6.3  

(ℎ ,  𝑘) = (−2 ,  0) 

(ℎ ,  𝑘 ± 𝑐) = (−2 ,  0 ± 6.3) = (−2 , ±6.3) 

(ℎ ,  𝑘 ± 𝑎) = (−2 ,  0 ± 7) = (−2 , ±7) 

(ℎ ± 𝑏 , 𝑘) = (−2 ± 3 , 0)    →  (1 ,  0)(−5 ,  0)  

𝑥 = ℎ ⟶ 𝑥 = −2 

𝑦 = 𝑘 ⟶ 𝑦 = 0

(𝑥 − ℎ)2

𝑎2
+  

(𝑦 − 𝑘)2

𝑏2
= 1       

•        (ℎ , 𝑘) 

• (ℎ ± 𝑐, 𝑘)  

• (ℎ ± 𝑎, 𝑘) 

• (ℎ , 𝑘 ± 𝑏) 

•  𝑦 = 𝑘  

2𝑎 

    𝑥 = ℎ2𝑏 

• 𝑐2 = 𝑎2 −  𝑏2      𝑎 , 𝑏 , 𝑐  

2𝑐

 

 (4 , 3),  (4, −9)8 

𝑥   

 

(ℎ ,  𝑘) = (
4 + 4

2
,  

3 − 9

2
) = (4 , −3) 

8  

 

𝑎 = √(4 − 4)2 + (3 + 3)2  ⟶ 𝑎 = 6 

 

(𝑥 − ℎ)2

𝑏2
+

(𝑦 − 𝑘)2

𝑎2
= 1 →

(𝑥 − 4)2

16
+

(𝑦 + 3)2

36
= 1

 

(𝑥 + 2)2

9
+

𝑦2

49
= 1 

2𝑏 = 8 ⟶ 𝑏 = 4 
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• 

•  

• 𝑎  𝑐  .

(𝑦 − 𝑘)2

𝑎2
−  

(𝑥 − ℎ)2

𝑏2
= 1       

•        (ℎ , 𝑘) 

• (ℎ , 𝑘 ± 𝑐)   

• (ℎ , 𝑘 ± 𝑎) 

•  𝑥 = ℎ 

2𝑎 

•     𝑦 = 𝑘2𝑏 

• 𝑐2 = 𝑎2 +  𝑏2      𝑎 , 𝑏 , 𝑐  

• 2𝑐 

• 

𝑦2

9
−

𝑥2

16
= 1 

(𝑦−𝑘)2

𝑎2 −
(𝑥−ℎ)2

𝑏2 = 1         

ℎ = 0 ,  𝑘 = 0 , 𝑎2 = 9 ⟶ 𝑎 = 3 , 𝑏2 = 16 ⟶ 𝑏 = 4   

𝑐 = √𝑎2 + 𝑏2 ⟶ 𝑐 = √9 + 16 ⟶ 𝑐 = 5 

 

(ℎ ,  𝑘) = (0 ,  0) 

(ℎ ,  𝑘 ± 𝑐) = (0 ,  0 ± 5) → (0 , 5), (0, −5) 

(ℎ ,  𝑘 ± 𝑎) = (0 ,  0 ± 3) → (0 , 2), ( 0 , −2) 

𝑥 = ℎ ⟶ 𝑥 = 0 

𝑦 = 𝑘 ⟶ 𝑦 = 0 

 𝑦 − 𝑘 = ±
𝑎

𝑏
(𝑥 − ℎ) ⟶ 𝑦 = ±

3

4
𝑥

(𝑥 − ℎ)2

𝑎2
−  

(𝑦 − 𝑘)2

𝑏2
= 1       

•        (ℎ , 𝑘) 

• (ℎ ± 𝑐, 𝑘)   

• (ℎ ± 𝑎, 𝑘) 

•  𝑦 = 𝑘  

2𝑎 

•      𝑥 = ℎ2𝑏 

• 𝑐2 = 𝑎2 +  𝑏2      𝑎 , 𝑏 , 𝑐  

• 2𝑐 

•   

 

 

(−1,  9) (−1 , 3)10 

 𝑥  

(𝑦 − 𝑘)2

𝑎2
−

(𝑥 − ℎ)2

𝑏2
=  1       

(ℎ ,  𝑘) = (
−1 − 1

2
,  

9 + 3

2
) = (−1 , 6) 

a=
9−3

2
→  𝑎 = 3          

2𝑏 = 10 →  𝑏 = 5 

(𝑦 − 6)2

9
−

(𝑥 + 1)2

25
= 1

 

(𝑦 − 𝑘) = ±
𝑎

𝑏
 (𝑥 − ℎ) 

(𝑦 − 𝑘) = ±
𝑏

𝑎
 (𝑥 − ℎ) 
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𝐴𝑥2 + 𝐵𝑥𝑦 + 𝐶𝑦2 + 𝐷𝑥 + 𝐸𝑦 + 𝐹 = 0 

 

• 𝐵2 − 4𝐴𝐶 = 0  

• 𝐵2 − 4𝐴𝐶 > 0  

• 𝐵2 − 4𝐴𝐶 < 0  , 𝐵 = 0 , 𝐴 = 𝐶   

 

• 𝐵2 − 4𝐴𝐶 < 0  , 𝐵 ≠ 0  𝐴 ≠ 𝐶   

 

𝑦2 − 6𝑥2 + 4𝑥𝑦 + 16𝑥 + 24 = 0 
  

𝐴 = −6  ,  𝐵 = 4 ,  𝐶 = 1 
 

𝐵2 − 4𝐴𝐶 = (4)2 − 4 × −6 × 1 = 16 + 24 = 40 > 0 

𝐴𝑥2 + 𝐵𝑦2 + 𝐶 𝑥 + 𝐷𝑦 + 𝐸 = 0 ) 𝑥𝑦 

• 𝐴 = 0   𝐵 = 0   

• 𝐴 = 𝐵   

•     𝐴 ∙ 𝐵 < 0  

• 𝐴 ∙ 𝐵 > 0 ,   𝐴 ≠ 𝐵   

 

  4𝑥2 + 𝑦2 − 24𝑥 + 4𝑦 + 24 = 0 

𝑥𝑦 

𝐴 = 4  , 𝐵 = 1   
𝐴 ∙ 𝐵 = 4 × 1 = 4 > 0   , 𝐴 ≠ 𝐵 

 

 

𝑒 =
𝑐

𝑎
 

  𝑎

 𝑐 𝑎 , 𝑏 , 𝑐

• 𝑒 = 0  

• 𝑒 = 1 

• 0 < 𝑒 < 1 

• 𝑒 > 1 

 

(𝑥 + 5)2

72
+

(𝑦 − 3)2

54
= 1 

 

𝑐 = √𝑎2 − 𝑏2 ⟶ 𝑐 = √72 − 54 ⟶ 𝑐 = √18 

𝑎2 = 72 ⟶ 𝑎 = √72 

𝑒 =
𝑐

𝑎
⟶ 𝑒 = √

18

72
= √

1

4
=

1

2
 

0  1 
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1 
 

2( 4) 8( 3)x y− = + 

A ( 4 , −3) B ( −4 , 3) C ( 4 , −1) D ( 6 , − 3) 

2 
 

2( 4) 8( 3)x y− = +
 

A ( 4 , −3) B ( −4 , 3) C ( 4 , −1) D ( 6 , − 3) 

3 
 

2( 4) 8( 3)x y− = +

 

A 𝑥 = 4 B 𝑥 = 6 C 𝑦 = −3 D 𝑦 = −5 

4 
 

2( 4) 8( 3)x y− = +

 

A 𝑥 = 4 B 𝑥 = 6 C 𝑦 = −4 D 𝑦 = −5 

5 (𝑦 − 5)2 = 8( 𝑥 − 3 ) ........... 
           

A  6 B 5 C 8 D 10     

6 𝑦 2 = 40 𝑥 
 

A 𝑥 = −10 B  𝑥 = 10 C  𝑦 = −10        D  𝑦 = 10        

7 3,5𝑦 = 1 .................. 
 

A  B  C  D   

8 𝑥 2 = 144 𝑦

 

A 144                                B 72                                 C 36 D 12  
9 (−2 4)(−2 7) 

 

A (𝑥 + 2)2 = −12( 𝑦 − 4 ) C (𝑦 − 4)2 = 12( 𝑥 + 2 ) 

B (𝑥 + 2)2 = 12( 𝑦 − 4 ) D (𝑦 − 4)2 = −12( 𝑥 + 2 ) 

10 4,0𝑥 = −2 
 

A 𝑦2 = −12(𝑥 − 1) C 𝑦2 = −12(𝑥 + 1)
B 𝑦2 = 12(𝑥 − 1) D (𝑦 − 1)2 = 12𝑥 

  

11 
( 4, −1)𝑥 = 6 

A (𝑦 + 1)2 = −8(𝑥 − 4) C (𝑦 + 1)2 = 8(𝑥 − 4)

B (𝑥 − 1)2 = −8(𝑦 − 4) D (𝑦 − 1)2 = −8(𝑥 − 4) 

 

225 



 

   

12 

 
 
 
 

 

A 𝑥 = 5                                B 𝑥 = − 5                                                                                             C 𝑦 = 5 D 𝑦 = − 5  
13 

 
  

A (𝑥 − 6)2 = −4(𝑦 − 15) C (𝑥 − 6)2 = 4(𝑦 − 15)

B (𝑥 + 6)2 = −4(𝑦 + 15) D (𝑦 − 6)2 = −4(𝑥 − 15) 

14  
 

A 

                               

B 

                                                                                            

C 

 

D 

  
15 1,3 

 

A (𝑥 + 3)2

9
+

(𝑦 + 1)2

6
= 1

 

C (𝑥 + 1)2

9
+

(𝑦 + 3)2

6
= 1

B (𝑥 − 1)2

9
+

(𝑦 − 3)2

6
= 1

 

D (𝑥 − 3)2

9
+

(𝑦 − 1)2

6
= 1 

16(𝑥−2)2

9
+

(𝑦−1)2

5
= 1 

A (−4 , 1) , (0 , 1) B (0 , 1) , (4 , 1)     C (1 , 4) , (1 , 0)D(0 , −1) , (4 , −1)

17(𝑥+1)2

9
+

(𝑦+3)2

36
= 1 

 

A 3 B 5  C 6D   12

18(𝑥−3)2

9
+

(𝑦−1)2

16
= 1 

 

A 3 B 4    C 6D   8
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19(𝑥−3)2

9
+

(𝑦−1)2

16
= 1 ................ 

 

A 5 B 6    C √7D   11

20 (5 , 8) , (−2 , 8 )   ................ 
 

A 3 B 4   C 5D   7

21   ................  

 
 
 

 

A  B 3   C 4D   6

22 10 , 8𝑥

 ................ 
 

A 𝑥2

100
+

𝑦2

64
= 1 

B 𝑦2

25
+

𝑥2

16
= 1 

C 𝑦2

100
+

𝑥2

64
= 1

D𝑥2

25
+

𝑦2

16
= 1

23 (−7 , −3) , ( 13 , −3)  (−5 , −3) , ( 11 , −3)   
 

A (𝑥 − 3)2

10
+

(𝑦 + 3)2

6
= 1 

C (𝑥 − 3)2

36
+

(𝑦 − 3)2

100
= 1

B (𝑥 − 3)2

100
+

(𝑦 + 3)2

36
= 1 

D (𝑥 − 1)2

100
+

(𝑦 − 1)2

36
= 1 

24(𝑥−3)2

25
+

𝑦2

16
= 1 ................ 

 

A 𝑦 = 0 B 𝑦 = 5 C 𝑥 = 3D  𝑥 = 4

25
𝑘

𝑥2

16
+

𝑦2

𝑘
= 1( 0 , 3 ) ................ 

 

A 1 B 7 C 13D  25

26
 

𝑥2

25
+

𝑦2

16
= 1 ................ 

 

A (±3,0) B (±9,0) C (0, ±3)D  (0, ±9)
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27 
 

A 0 B 1

4
 

C 1D9

5

28(𝑥−1)2

25
+

(𝑦+5)2

16
= 1 ................ 

 

A 4

5
 

B 3

5
 

C 5

4

D
  
5

3

29    
 

A 

 

B 

 

C D

300.5𝑥

 

A 10√3 B 20√3 C 3√10D3√20

31 𝑥2

16
−

𝑦2

9
= 1 ................ 

 

A 3 B 4   C 7D   8

32 (𝑥−2)2

9
−

(𝑦+1)2

16
= 1 ............. 

 

A (2 , 1)  B (2 , −1)               C (−2  , −1)                 D(  −2 , 1 )

33 10   
 

A 𝑦2

9
−

(𝑥 − 1)2

25
= 1 

C 𝑦2

25
−

(𝑥 − 1)2

9
= 1

B 𝑦2

9
−

(𝑥 − 1)2

10
= 1 

D 𝑦2

10
−

(𝑥 − 1)2

5
= 1 

34 (𝑥+2)2

4
−

(𝑦−3)2

16
= 1 ............. 

 

A  B   4          C   8D16
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35(𝑥+1 )2

9
−

(𝑦−2 )2

16
= 1 

 

A 𝑥 = 1 B 𝑥 = −1 C 𝑦 = 2D𝑦 = −2 

36 (𝑦−1)2

9
−

(𝑥+2)2

16
= 1 .............

 

A 
𝑦 − 1 = ±

3

4
(𝑥 + 2) 

C 
𝑦 − 1 = ±

16

9
(𝑥 + 2)

B 
𝑦 − 1 = ±

9

16
(𝑥 + 2) 

D 
𝑦 − 1 = ±

4

3
(𝑥 + 2) 

37( 2 , − 4)(7 , − 4)8 
 

A (𝑥 − 2)2

9
−

(𝑦 + 4)2

16
= 1 

C (𝑥 − 2)2

16
−

(𝑦 + 4)2

9
= 1

B (𝑥 − 2)2

9
+

(𝑦 + 4)2

16
= 1 

D (𝑥 − 2)2

16
+

(𝑦 + 4)2

9
= 1 

38(  −1 , 2)2,1𝑦 − 2 = ±2𝑥
 

A 
𝑥2 −

(𝑦 − 2)2

4
= 1 

 

C 
𝑥2 −

(𝑦 + 2)2

4
= 1

B 𝑥2

4
− (𝑦 − 2)2 = 1 

D 
𝑥2 +

(𝑦 − 2)2

4
= 1 

39   (2 , 0), (−2 , 0)12 
 

A 𝑥2

4
−

𝑦2

36
= 1 

B 𝑥2

2
−

𝑦2

6
= 1 

C 𝑦2

4
−

𝑥2

36
= 1

D𝑥2

2
−

𝑦2

6
= 1

40(𝑥+3)2

9
−

(𝑦−1)2

7
= 1 ................ 

 

A 4

3
 

B 1

2
 

C 2

5

D
  

1

10

414𝑥2 + 𝑦2 − 3𝑥𝑦 + 4𝑥 − 5𝑦 − 8 = 0 

 
 

A  B                         C D
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24𝑥2 − 3𝑦2 − 4𝑥 − 6𝑦 + 4 = 0 

A  B  C D

43𝑐4𝑥2 + 𝑐𝑦2 + 2𝑥 − 2𝑦 − 18 = 0 
 

A −8 B −4 C 4D8

444𝑥2 + 𝑦2 − 4𝑥𝑦 + 4𝑥 − 5𝑦 − 8 = 0 

 
 

A  B                         C D

454𝑥2 + 𝑦2 − 5𝑥𝑦 + 4𝑥 − 5𝑦 − 8 = 0 

 
 

A  B                         C D
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1 2 3 4 5 6 7 8 9 10 11 12   13 

A C D A C A C C B B A A A 

14 15 16 17 18 19 20 21 22 23 24 25 26   

D D B C D C D C D B A D A 

27 28 29 30 31 32 33 34 35 36 37 38 39 

B B C B D B A A C A C A A 

40 41 42 43 44 45  

A B C C A C 
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•

 

• 

  (1     20 𝑘𝑚/ℎ 

20 𝑘𝑚/ℎ

 

 (275 𝑚/𝑚𝑖𝑛

75 𝑚/𝑚𝑖𝑛

 

 

  
 
 
 

•

 

•

NS 

•N

 

   

35°0 

55° 

 

 

𝑁 35° 𝐸 
 

   
 
 
 

•  

•  

 

 𝑟 = √𝑥2 + 𝑦2 

 

 

  
 
 
 

•

 

•
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• ȁ𝑥ȁ = 𝑟 𝑐𝑜𝑠𝜃 

•    ȁ𝑦ȁ = 𝑟 𝑠𝑖𝑛𝜃 

450 𝑁 

30° 

 (1  

ȁ𝑥ȁ = 𝑟 𝑐𝑜𝑠𝜃 = 450 𝑐𝑜𝑠30° 

                                      = 450 ቀ
ξ3

2
 ቁ = 225ξ3 

 

(2

ȁ𝑦ȁ = 𝑟 𝑠𝑖𝑛𝜃 = 450 𝑠𝑖𝑛30° 

                                      = 450 ቀ
1

2
 ቁ = 225  

 

  
 
 
 

𝐴𝐵ሬሬሬሬሬԦ

𝐴(𝑥1 , 𝑦1) 

𝐵(𝑥2 , 𝑦2) 

       

• 

𝑣 = ,𝑎ۃ 𝑏ۄ  

𝑥 

• 

𝑣 = ,𝑎ۃ 𝑏ۄ   

     i , 𝑗   𝑣 = 𝑎i + 𝑏𝑗 

  𝐵 ( 4,5 ), 𝐴(−2,3)𝐴𝐵ሬሬሬሬሬԦ

  

𝐴𝐵ሬሬሬሬሬԦ = 4ۃ − (−2) , 5 − ۄ  3 = ۄ2, 6ۃ

 𝐴𝐵ሬሬሬሬሬԦ = ۄ2, 6ۃ ⇒ 𝐴𝐵ሬሬሬሬሬԦ = 6i + 2𝑗 

 

   
 
 
 

𝑣 = ,𝑎ۃ 𝑏ۄ 

𝜃 =  tan−1
𝑏

𝑎

, 2ۃ  𝑥ۄ2−

𝑎 = 2     ,      𝑏 =  −2

     𝜃 =  tan−1
𝑏

𝑎
=  tan−1

−2

2
=  tan−1( −1)

𝜃 = −45° 

𝜃 = 360° − 45° = 315° 

 

  
 
 
 

 

𝜃 =  𝑐𝑜𝑠−1
𝑢 . 𝑣

ȁ𝑢ȁ. ȁ𝑣ȁ
 

𝜃

𝑢 = ,2−ۃ ,  ۄ 3− 𝑣 = ,  6ۃ  ۄ 4−

𝜃 =  𝑐𝑜𝑠−1
𝑢 . 𝑣

ȁ𝑢ȁ. ȁ𝑣ȁ
 

𝜃 =  𝑐𝑜𝑠−1
,2−ۃ .  ۄ 3− ,  6ۃ ۄ 4−

√(−2)2 + (−3)2 . √(6)2 + (−4)2
 

𝜃 =  𝑐𝑜𝑠−1
(−2)(6) + (−3)(−4)

ξ4 + 9 . ξ36 + 16
 

𝜃 =  𝑐𝑜𝑠−1
−12 + 12

ξ13 . ξ52
= cos−1(0) 

 

𝜃 = 90° 

 

 

𝑣 = , ȁ𝑣ȁ 𝑐𝑜𝑠𝜃ۃ  ȁ𝑣ȁ 𝑠𝑖𝑛𝜃  ۄ 

𝐴𝐵ሬሬሬሬሬԦ = 𝑥2ۃ  − 𝑥1  , 𝑦2 − 𝑦1  ۄ 
 |𝐴𝐵ሬሬሬሬሬԦ| =  √(𝑥2 − 𝑥1)2  + (𝑦2 − 𝑦1)2 
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    , 𝑏 = , 𝑏1ۃ 𝑏2ۄ , 𝑎 = , 𝑎1ۃ 𝑎2ۄ 

  𝑘

•𝑎 + 𝑏 = 𝑎1ۃ +  𝑏1 , 𝑎2 + 𝑏2ۄ 

•𝑎 − 𝑏 = 𝑎1ۃ −  𝑏1 , 𝑎2 − 𝑏2ۄ 

•

𝑘𝑎 = , 𝑘𝑎1ۃ  𝑘 𝑎2ۄ 

𝑎 = ,  2ۃ , ۄ 3− 𝑏 = ,  1ۃ    ۄ 4

    (1 𝑎 + 𝑏   

𝑎 + 𝑏 = ,  2ۃ ۄ 3− + ,  1ۃ  ۄ 4
         = 2ۃ + 1  , −3 + ۄ 4 = ,  3ۃ  ۄ 1

(2 2𝑎 − 𝑏
2𝑎 − 𝑏 = ,  2ۃ2 ۄ 3− − ,  1ۃ        ۄ 4

                    = ,  (2)2ۃ ۄ (2)3− + ,  1−ۃ    ۄ 4−
          = , 4ۃ  ۄ 6− + , 1−ۃ ۄ 4− = ,  3ۃ  ۄ 10−

  

  
 
 
 

1  

 

𝑢 =
𝑣

ȁ𝑣ȁ
=  

المتجه

طوله
 

𝑢𝑣 = ,  2−ۃ  ۄ 3

𝑢 =
𝑣

ȁ𝑣ȁ
=  

,  2−ۃ ۄ 3

√(−2)2 + (3)2
 

                =  
,  2−ۃ ۄ 3

ξ4 + 9
=  

,  2−ۃ ۄ 3

ξ13
 

= ۃ
−2

ξ13
  ,

3 

ξ13
 ۄ

      = ۃ
−2ξ13

13
  ,

3ξ13 

13
 ۄ

 

 

   
 
 
 

•  

                 , 𝑏 = , 𝑏1ۃ 𝑏2ۄ 𝑎 = , 𝑎1ۃ 𝑎2ۄ 

                  

𝑎 ∙ 𝑏 = 𝑎1 𝑏1 +  𝑎2𝑏2

  

𝑢 = , 2ۃ 𝑣   ,  ۄ5 = , 8ۃ  ۄ4
𝑢 ⋅ 𝑣 = , 2ۃ ۄ5   ⋅ , 8ۃ ۄ4 = 2(8) + 5(4) = 36 

•  

  𝑎  , 𝑏  

 

𝑢 = , 2ۃ 𝑣   ,  ۄ5 = , 𝑘ۃ  ۄ4

𝑢 ⋅ 𝑣 = 0 ⇒ , 2ۃ ۄ5 ⋅ , 𝑘ۃ ۄ4 = 0  

                     ⇒ 2𝑘 + 20 = 0 

                  ⇒ 2𝑘 = −20    
                  ⇒ 𝑘 = −10   

 

𝑎 ∙ 𝑏 = 0 

   
 
 
 

     𝑊  𝐹 

           𝐴  𝐵  

𝑊 = 𝐹. 𝐴𝐵ሬሬሬሬሬԦ

  

25 𝑁    

60°   

6 𝑚   

            𝐴𝐵 ሬሬሬሬሬሬԦ = , 6ۃ      ۄ 0
          𝐹 = −)cos 25ۃ 60°) , 25 sin(−60°) ۄ 

 

          𝑊 = 𝐹. 𝐴𝐵ሬሬሬሬሬԦ 
         𝑊 = cos 25ۃ 60° , −25 sin ۄ60° ∙  
        𝑊 = (25 cos 60°) (6) + (   −25 sin 60°   ) (0)  

        𝑊 = 25 ×
1

2
× 6 + 0 

       𝑊 = 75  𝐽

 

, 6ۃ  ۄ 0
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• 

𝐴𝐵ሬሬሬሬሬԦ

𝐴(𝑥1 , 𝑦1, 𝑧1) 𝐵(𝑥2 , 𝑦2, 𝑧2) 

𝐴𝐵ሬሬሬሬሬԦ = 𝑥2ۃ  − 𝑥1  , 𝑦2 − 𝑦1 , 𝑧2 − 𝑧1  ۄ 

• 

𝑣 = ,𝑎ۃ 𝑏, 𝑐ۄ     i , 𝑗, 𝑘 

   𝑣 = 𝑎i + 𝑏𝑗 + 𝑐𝑘

 :𝐴𝐵ሬሬሬሬሬԦ𝐴(𝑥1 , 𝑦1, 𝑧1)

 𝐵(𝑥2 , 𝑦2, 𝑧2) 

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

 

        𝑣 = ,𝑎ۃ 𝑏, 𝑐ۄ       ȁ𝑣ȁ = ξ𝑎2 + 𝑏2 + 𝑐2

  𝑣 = 5i + 3𝑗 − 𝑘 

ȁ𝑣ȁ = √𝑎2 + 𝑏2 + 𝑐2 

ȁ𝑣ȁ = √(5)2 + (3)2 + (−1)2 = ξ35 

 

  
 
 
 

 :  

𝑀 = ( 
𝑥1 + 𝑥2

2
   ,

𝑦1 + 𝑦2

2
   ,   

𝑧1 + 𝑧2

2
   )       

  𝐴 = (2, 3 ,4) , 𝐵 = ( 4 , −1 , 2)    

             𝐴𝐵തതതത

𝑀 = ( 
𝑥1 + 𝑥2

2
   ,

𝑦1 + 𝑦2

2
   ,   

𝑧1 + 𝑧2

2
   )     

𝑀 = ቆ 
2 + 4

2
   ,

3 + (−1)

2
   ,   

4 + 2

2
   ቇ = (3,1,3)    

 

  

 

 

 

  
 
 

 

  𝑢 × 𝑣

𝑢 = 3i − 2𝑗 + 𝑘  ,    𝑣 = −3i + 3𝑗 + 𝑘 

𝑢 × 𝑣 = อ
i 𝑗 𝑘
3 −2 1

−3 3 1
อ 

 

𝑢 × 𝑣 = ቚ
−2 1
3 1

ቚ i − ቚ
3 1

−3 1
ቚ 𝑗 + ቚ

3 −2
−3 3

ቚ 𝑘 

𝑢 × 𝑣 = (−2 − 3)i − (3 − (−3))𝑗 + (9 − 6)𝑘 
𝑢 × 𝑣 = −5i − 6j + 3k = , 5−ۃ −6 ,  ۄ3

 

  
 
   

 

•  𝑢, 𝑣

ȁ𝑢 × 𝑣ȁ 

  

𝑢 = 3i − 2𝑗 + 𝑘  ,    𝑣 = −3i + 3𝑗 + 𝑘

 

ȁ𝑢 × 𝑣ȁ =  √(−5)2 + (−6)2 + (3)2 = ξ70 

•  

𝑢, 𝑣, 𝑡

𝑡. (𝑢 × 𝑣) = อ

𝑡1 𝑡2 𝑡3

𝑢1 𝑢2 𝑢3

𝑣1 𝑣2 𝑣3

อ 

   

𝑡 = ,2ۃ −5, , ۄ0 𝑢 = ,6−ۃ −2, 𝑣   ,  ۄ3 = ,4,3ۃ ۄ1

𝑡. (𝑢 × 𝑣) = อ
2 −5 0

−6 −2 3
4 3 1

อ
2

−6
4

    
−5
−2
3

 

𝑡. (𝑢 × 𝑣) = ȁ(−4 − 60 + 0) − (0 + 18 + 30)ȁ = 112
 

 

𝑢 × 𝑣 = , 5−ۃ −6 ,  ۄ3
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1  

A 

9 𝑚/ 𝑠 

B 

30 𝑘𝑚/ ℎ 

C 70 𝑁 D  𝑚80  

2 

 
A N 35° E    B N 55° E  C W 55° S   D N 35° W 

3 

 
 

 
A 35° B 035°    C 055° D 090° 

4 𝑎 = , 3ۃ  baۄ 5

b 

A 3ۃ , , 3−ۃ B ۄ 5 ,  5ۃ C ۄ 5 − , 5−ۃ D ۄ 3−  ۄ 3−

5 2𝑥 −
1

2
𝑦 

 
 
A 

 

B 

 

C 

 

D 

 
6 𝐴𝐵ሬሬሬሬሬԦ𝐴(−3,1)  , 𝐵(4 , 5)

 

A 7−ۃ, ,7ۃ B ۄ4−  ۄ7,4ۃ D ۄ7,4−ۃ C ۄ4−
7  6    150° 

 

A 3−ۃξ3 , , 3ۃ B ۄ3 −3ξ3ۄ C 3ۃ , 3ξ3ۄ D 3ۃξ3 ,  ۄ3−
8 𝐷𝐸ሬሬሬሬሬԦi , j𝐸( 4 ,    5 )        𝐷( 3 ,    0 )

 
A 7𝑖 +  5𝑗                                 B 7𝑖 −  5𝑗                                 C 𝑖 +  5𝑗  D 𝑖 −  5𝑗  

9 𝟒𝟓𝟎𝑵𝟔𝟎°
 

A 𝟐𝟐𝟓 B 300 C 325.87 D 400 

10 𝐴 = < 1 , 4 >   , 𝐵 = < 5 − 3 >          2𝐴 − 𝐵  

 
A 9ۃ , ,  4  ۃ B ۄ10− , 3−ۃ C ۄ7− ,  6 ۃ D ۄ11 ۄ1
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11 𝑝 = 3𝑖 + 3𝑗      𝒙 

A 𝜃 = 30° B 𝜃 = 45° C 𝜃 = 60° D 𝜃 = 75° 

12 u𝑣 = ,  3ۃ ۄ4−

 
A  1−ۃ   , ,  1ۃ B  ۄ 0  C ۄ1−

−ۃ
3

5
  ,

4

5
 ۄ  

D 
  ۃ

3

5
  , − 

 4

5
 ۄ  

13      𝑣 =< 1,3 > . 𝑢 = <  − 1,4 >      𝑢. 𝑣 

A −11 B −1 C 1 D 11 

14 𝑦 = ⟨1 ,   3⟩ , 𝑤 =  ⟨−1 ,   2 ⟩𝑦.  3𝑤  

A 1 B 3 C 5 D 15 

15 𝒗= ⟨𝟑 ,   𝒌 ⟩𝑢 = ⟨1 ,   − 2  ⟩𝒌 

A −2 B 
−

3

2
 

C 3

2
 

D 4 

16 ⟨9 ,   0 ⟩  ⟨1  ,   1 ⟩ 

A 𝜃 = 0° B 𝜃 = 45° C 𝜃 = 90° D 𝜃 = 135° 

17 25𝑁 60

6 𝑚      
 

A 75  𝑗  B 60  𝑗  C 25 𝑗  D 24 𝑗  

18 𝐴𝐵ሬሬሬሬሬԦ        𝐴(2 , −4 ,   5 )     𝐵  (2  , 3 ,    4  )
 

A ⟨0 , 7,1 ⟩ B ⟨0 , 7, −1 ⟩ C ⟨1 , 7,0 ⟩ D ⟨4 , 7,9 ⟩ 

19 (1 , 0 , 9) (1 , 4 , 1)
 

A (2 , 4 , 10) B (1 , 2 , 5) C (1 , 2 , 10) D (1 , 4 , 5) 

20    𝑣 =  ⟨1 , −2  ,   2 ⟩
 

A ⟨𝟏 , −𝟏 , 𝟏 ⟩ B ⟨
𝟏

𝟗
,  

−𝟐

𝟗
,

𝟐

𝟗
⟩ C ⟨

𝟏

𝟑
,  

−𝟐

𝟑
,

𝟐

  𝟑
⟩  D ⟨

𝟏

𝟒
,  

−𝟐

𝟒
,

𝟐

𝟒
⟩  

21 𝑢 =  ⟨3 , −3 ,   3⟩  𝑣 =  ⟨4 , 7 ,   3⟩ 𝑢 . 𝑣   
 

A 0 B 8 C 21 D 42 

22    𝑏 =  ⟨ξ3 , 0 , 1⟩    , 𝑎 =  ⟨ξ2 , 2 , 0⟩  
 

A 𝜃 = 30° B 𝜃 = 45° C 𝜃 = 60° D 𝜃 = 90° 

23 𝑢 =  ⟨3 , −3 ,   3⟩  𝑣 =  ⟨4 , 7 ,   3⟩    𝑢 ,   𝑣
 

A  B  C  D  
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24 𝑎 = 𝑖 + 𝑗 + 𝑘         𝑏 = 2𝑖 − 𝑘 𝑎 × 𝑏 = ⋯ 

A 𝑖 +  3𝑗 −  2𝑘 B 𝑖 +  3𝑗 +  2𝑘    C 𝒊 +  3𝑗 −  2𝑘 − D −𝑖 −  3𝑗 −  2𝑘  

25 
 … . .       อ

𝑖 𝑗 𝑘
1 −2 0
2 0 −1

อ 

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

26𝑢 = 7𝑖 + 2𝑗 − 2𝑘 ,𝑣 = 4𝑖 + 3𝑗 − 𝑘 

A 13.5  B 31  C 62.5 D 73 

27 𝑡 =  ⟨0, −2, −2⟩ 𝑢 =  ⟨2 ,   4 , −3⟩    , , 𝑣 =  ⟨1 ,  − 5 ,    3⟩ 
 

A 20 B 30  C 46  D 64 

28 𝑤 =  ⟨1 , 0, −2⟩ 𝑢 =  ⟨𝑐 ,   − 3 , 1⟩    , , 𝑣 =  ⟨−2 ,  − 1 ,   4⟩ 

 7 𝑐 

A 1 B 2 C 3 D 4 

29𝑤 = 4𝑖 + 3𝑗 − 2𝑘 , 𝑣 = 2𝑖 − 𝑘 

A  ⟨−3 ,  2 , 6  ⟩ B  ⟨−3 ,  6 , − 6⟩ C  ⟨3 ,  − 2 ,   6 ⟩ D  ⟨−3 ,  − 6 , 6 ⟩ 

A 13.5  B 31  C 62.5 D 73 

30 𝑎 = 𝑖 + 𝑗 + 𝑘 𝑏 = 2𝑖 − 𝑘    , 𝑐 = −2𝑗 + 𝑘  𝑎 ⋅ (𝑏 × 𝑐) = ⋯       
 

A −10 B −8 C 8 D 10 

31   𝐴 = ( −3 , 0 ) , 𝐵( −9 , 𝑘 )= 10 |𝐴𝐵ሬሬሬሬሬԦ| 𝑘 

 
A  9 B  8 C  6 D 3 

32   𝑢 =  ⟨8 , 3 , 5  ⟩ , 𝑣 =  ⟨ 7 ,  3 , 2  ⟩ 𝑢 − 𝑣 

 
A   ⟨−1 ,  0 , −3  ⟩ B  ⟨ 1 ,  0 , 3  ⟩ C  ⟨ 2 ,  0 , −6  ⟩ D  ⟨16 ,  6 , 6  ⟩ 
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1 2 3 4 5 6 7 8 9 10 11 12   13 

A A C B A D A C A C B D D 

14 15 16 17 18 19 20 21 22 23 24 25 26   

D C B A B B C A C B C A A 

27 28 29 30 31 32  

C C C B B B 
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•𝑟𝑝𝜃 

•𝑟𝑝𝜃 

•𝜃 

•𝜃 

 

   

(𝑟 , 𝜃 ) = ( 3 , −30°) 
 

 

  
 

(𝑟 , 𝜃 ) = ( 4 , 135°) 
 

𝑝 (𝑟 , 𝜃 )  

  
 
 
 

(𝑟 , 𝜃 ) 

( 𝑟 , 𝜃) = ( 𝑟 , 𝜃 ± 360 °𝑛) = ( 𝑟 , 𝜃 ± 2𝜋𝑛) 

 

              ( 𝑟 , 𝜃) = (− 𝑟 , 𝜃 ± (2𝑛 + 1)180 °)   
= (− 𝑟 , 𝜃 ± (2𝑛 + 1)𝜋)

(  4 ,135°) −360° ≤ 𝜃 ≤ 360°

   
( 4 ,135°) = ( 4 ,135° − 360°) = (4, −225°) 

 
( 4 ,135°) = (−4 ,135° − 180°) = (−4, −45°) 

 
( 4 ,135°) = (−4 ,135° + 180°) = (−4,315°) 

 

 
 

 

   
 
 
 

  𝑃1 = (𝑟1 , 𝜃1)   , 𝑃2 = (𝑟2 , 𝜃2) 

 

𝑃1 ∙ 𝑃2 = √𝑟1
2 + 𝑟2

2 − 2𝑟1𝑟2 cos( 𝜃1 − 𝜃2 )  

   

𝑃1 = (3 , 90°)   , 𝑃2 = (4 , 150°)

   

 

𝑃1 ∙ 𝑃2 = √𝑟1
2 + 𝑟2

2 − 2𝑟1𝑟2 cos( 𝜃2 − 𝜃1 )  

𝑃1 ∙ 𝑃2 = √32 + 42 − 2 × 3 × 4 cos( 150° − 90° )  

𝑃1 ∙ 𝑃2 = ξ9 + 16 − 24 cos 60°  = ξ13 

 

  
 
 

  

( 𝑟 , 𝜃 ) → (𝑥 , 𝑦) = (𝑟 cos 𝜃  , 𝑟 sin 𝜃)

(𝑥 , 𝑦) → ( 𝑟 , 𝜃 )

𝑟 = √𝑥2 + 𝑦2  , 𝜃 = ൞

tan−1 𝑦

𝑥
𝑥 > 0

tan−1 𝑦

𝑥
+ 180° 𝑥 < 0

90° , 270° 𝑥 = 0

 

 

( 2 , 60° )

𝑥 = 𝑟 cos 𝜃 = 2 cos 60° = 1 

𝑦 = 𝑟 sin 𝜃 = 2 sin 60° = ξ3 

(𝑥 , 𝑦  ) = ( 1 , ξ3  ) 

( 1 , ξ3 )

𝑟 = √𝑥2 + 𝑦2 = ට(1)2 + ( ξ3)2 = 2 

𝜃 = tan−1
𝑦

𝑥
 ⟹ tan−1 ξ3

1
⟹ 𝜃 = 60° 

( 𝑟 , 𝜃 ) = ( 2 , 60° ) 
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𝑧 = 𝑎 + 𝑖𝑏

    𝑧 = 𝑟 (cos 𝜃 + 𝑖 sin 𝜃)

𝑟 = √𝑎2 + 𝑏2    , 𝜃 =

ە
ۖ
۔

ۖ
ۓ tan−1

𝑏

𝑎
𝑎 > 0

tan−1
𝑏

𝑎
+ 180° 𝑎 < 0

90° , 270° 𝑎 = 0

 

 

𝑧 = ξ2 + 𝑖ξ2 

𝑟 = √𝑎2 + 𝑏2 = ට(ξ2  )2 + ( ξ2  )2 = 2 

𝜃 = tan−1
𝑏

𝑎
° ⟹ tan−1 ቆ

ξ2

ξ2
ቇ = tan−1(1) 

⟹ 𝜃 = 45° 

𝑧 = 𝑟 (cos 𝜃 + 𝑖 sin 𝜃) 

⟹ 𝑧 = 2(cos 45° + 𝑖 sin 45°) 

 
  
 
 

      𝑧1 = 𝑟1 (cos 𝜃1 + 𝑖 sin 𝜃1)

  ,   𝑧2 = 𝑟2 (cos 𝜃2 + 𝑖 sin 𝜃2)   
 

1)  𝑧1 ∙  𝑧2 = 𝑟1 ∙ 𝑟2ሾcos(𝜃1 + 𝜃2) + 𝑖 sin(𝜃1 + 𝜃2)ሿ    

2) 
   𝑧1 

 𝑧2
=

𝑟1

𝑟2

ሾcos(𝜃1 − 𝜃2) + 𝑖 sin(𝜃1 − 𝜃2)ሿ            

 

𝑧1 = 6 (cos 120° + 𝑖 sin 120°) 

𝑧2 = 2 (cos 30° + 𝑖 sin 30°)           

1)  𝑧1 ∙  𝑧2     , 2) 
   𝑧1 

 𝑧2
   

 𝑧1 ∙  𝑧2 = 6 ∙ 2ሾcos(120° + 30°) + 𝑖 sin(120° + 30°)ሿ 
               = 12(cos 150° + 𝑖 sin 150°) 

              = 12 ቆ− 
ξ3

2
 +

1

2
  𝑖ቇ = − 6ξ3 + 6𝑖 

   𝑧1 

 𝑧2
=

6

2
ሾcos(120° − 30°) + 𝑖 sin(120° − 30°)ሿ 

               = 3(cos 90° + 𝑖 sin 90°) = 3ሾ0 + 𝑖 (1)ሿ = 3𝑖 
 

 

  
 
 

𝑧𝑛 = 𝑟𝑛 (cos 𝑛 𝜃 + 𝑖 sin 𝑛 𝜃)
 

 

( 1 + 𝑖 )4 

 

𝑟 = √𝑎2 + 𝑏2 = √(1 )2 + ( 1 )2 = ξ2 

𝜃 = tan−1
𝑏

𝑎
    ⟹ tan−1 ൬

1

1
൰ = tan−1(1) 

⟹ 𝜃 = 45° 
 

𝑧 = 𝑟 (cos 𝜃 + 𝑖 sin 𝜃) 

⟹ 𝑧 = 2(cos 45° + 𝑖 sin 45°) 
 

         𝑧𝑛 = 𝑟𝑛 (cos 𝑛 𝜃 + 𝑖 sin 𝑛 𝜃)

𝑧4 = ( ξ2 )4 ሾcos( 4 ∙ 45°) + 𝑖 sin( 4 ∙ 45°)ሿ

𝑧4 = 4( cos 180° + 𝑖 sin 180°)                            

𝑧4 = 4 ሾ −1 + 𝑖 (0)ሿ = −4                                  

 

𝑧 = 𝑎 + 𝑖𝑏
 

  
 
 

𝑧 = 𝑟 (cos 𝜃 + 𝑖 sin 𝜃)

  

𝑍
1
𝑛 = 𝑟

1
𝑛  ൬cos

 𝜃 + 2𝑘𝜋

𝑛
+ 𝑖 sin

 𝜃 + 2𝑘𝜋

𝑛
 ൰ 

𝑘 = 0 , 1 , 2 , … … … 𝑛 − 1

𝑟
1

𝑛

𝜃

𝑛
2 𝜋

𝑛

𝑎 = 1  , 𝑏 = 0 , 𝑟 = √𝑎2 + 𝑏2 = √(1 )2 + ( 0 )2 = 1 

𝜃 = tan−1
𝑏

𝑎
° ⟹ tan−1 ൬

0

1
൰ = tan−1(0) ⟹ 𝜃 = 0° 

𝑧 = 𝑟 (cos 𝜃 + 𝑖 sin 𝜃)  ⟹ 𝑧 = 1 (cos 0 + 𝑖 sin 0) 

𝑍
1
𝑛 = 𝑟

1
𝑛  ൬cos

 𝜃 + 2𝑘𝜋

𝑛
+ 𝑖 sin

 𝜃 + 2𝑘𝜋

𝑛
 ൰

 = 1 ൬cos
 0 + 2(2)𝜋

3
+ 𝑖 sin

  0 + 2(2)𝜋

3
 ൰ 

= 1 ൬cos
 4𝜋

3
+ 𝑖 sin

  4𝜋

3
 ൰ = −

1

2
−

ξ3

2
 𝑖 
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1 D

 

 
A ( − 1 , 

π

2
 )  B ( 1 , 

π

2
 )   C ( − 1 , π )  D ( 0 , 

π

2
 )    

2 𝑇   

 

 
A ( 3  , 135 °) B ( 4 ,  − 135° )  C ( 4 , 135° )  D ( 0 , 135° ) 

3 𝑇(4 ,  135° ) 
 

A ( 4 , −225° ) B ( − 4 , − 45° )  C ( − 4 , 315° ) D (  4 ,   45° ) 
4 𝑟 = 3 

 

A 2 B 3 C 4 D 6 

5 (−2 30 )(5 , 90 ) 
 

A ξ39 B ξ37 C ξ15 D 3 

6 𝑃2(4 , 90 )𝑃1( 𝑟 ,  0 )5 𝑟          

 
A 1 B 2 C 3 D 4 

7 ቀ2 ,    
𝜋

4
ቁ 

 

A ( 2 , 2 )         B ( ξ2  ,  ξ2) C ( ξ2 , 2 ) D ( 2 ,  ξ2 ) 
8 (1 , ξ3 )

 
 

A ቀ2 ,
𝜋

3
 ቁ B ቀ2 ,

𝜋

6
 ቁ C ቀ4 ,

𝜋

3
  ቁ D ቀ4 ,

𝜋

6
  ቁ 

9 𝑥 =  2   

 
A 𝑟 = 2𝑠𝑒𝑐 𝜃                                                            B 2𝑡𝑎𝑛 𝜃   𝑟 =                                  C 𝑟 =  2 𝑐𝑠𝑐 𝜃 D 𝑟 =  2  

10 =  4(𝑦 − 2)2𝑥2

 

A 𝑟 = sin 𝜃 B 𝑟 = 2 sin 𝜃   C 𝑟 = 4 sin 𝜃 D 𝑟 = 8 sin 𝜃  
11 𝑡𝑎𝑛 𝜃 =  4 

 
A 𝑦 = 4𝑥  B 𝑥 = 4𝑦 C 𝑦 = 2𝑥 D 𝑥 = 2𝑦 
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12 𝑟 = 7 

A 𝑥2 + 𝑦2 = 7 B 𝑥2 − 𝑦2 = 7 C 𝑥2 + 𝑦2 = 49 D 𝑥2 − 𝑦2 = 7 

13 

 
 

 

 
 

 

 

 
A 𝑟 = 2  B 𝑟 = 2.5 C 𝑟 = 3 D 𝑟 = 4 

14 

 
 
 
 
 
A 𝜃 =

𝜋

3
 B 𝜃 =

𝜋

6
 C 𝜃 =

𝜋

9
 D 𝜃 =

𝜋

12
 

15 𝜃 = 30°               

 
A 15  B 30   C ξ3D ξ3

3
 

16 4 + 3𝑖  
 

A 1 B 3 C 4 D 5 

17 330° 

A cos 30° + 𝑖 sin 30° B cos 30° − 𝑖 sin 30° C 3(cos 30° + 𝑖 sin 30°) D 3( sin30° + 𝑖 cos30°) 

18 𝑧 =  ξ3 + 𝑖 
 

A 𝑖 𝑠𝑖𝑛 𝜋2( 𝑐𝑜𝑠 𝜋  B 𝑖 𝑠𝑖𝑛 
𝜋

2
2( 𝑐𝑜𝑠 

𝜋

2
 C 𝑖 𝑠𝑖𝑛 

𝜋

3
2( 𝑐𝑜𝑠 

𝜋

3
 D 𝑖 𝑠𝑖𝑛 

𝜋

6
2( 𝑐𝑜𝑠 

𝜋

6
 

19 𝑖 𝑠𝑖𝑛 
𝜋

4
2( 𝑐𝑜𝑠 

𝜋

4
 

 

A ξ2 + ξ2 𝑖  B 2 + ξ2 𝑖 C 2ξ2 + 2ξ2 𝑖 D 2 + 2 𝑖 

20 ቀ𝑐𝑜𝑠 
2𝜋

3
+ 𝑖 𝑠𝑖𝑛

2𝜋

3
ቁ𝑧13 ቀ𝑐𝑜𝑠 

𝜋

3
+ 𝑖 𝑠𝑖𝑛

𝜋

3
ቁ𝑧2

𝑧1

𝑧2
 

 
A 𝑖1 + ξ3 B 𝑖1 − ξ3 C 𝑖1 + ξ3

1

3
 D 𝑖  

1

2
+

ξ3

2

1

3
 

21      5(cos 135° + 𝑖 sin 135°) ⋅ 2(cos 45° + 𝑖 sin 45°)        

A −10 B 10 C 10 + 𝑖D 10 − 𝑖
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22  ሾ2(cos 22.5° + 𝑖 sin 22.5°)ሿ4

 

A − 16 B − 16 𝑖 C 16  D 16 𝑖  

23 (1 + 𝑖ξ3 )
6

 
 

A 27 B 27ξ3 C 64 D 64 ξ3 

24 8 ቀcos
𝜋

2
+ 𝑖 sin

𝜋

2
ቁ

 
A 1 B 2 C 4 D 8 

253 (cos 𝜋 + 𝑖 sin 𝜋)
 

A 𝜋

5
 B 𝜋

3
 C 𝜋  D 5 𝜋 

 
26  

 

A 1 B 2 C 3 D 4 

27𝑟 = 4 sin 𝜃 
 

A 𝑥 + 𝑦 = 3𝑥 B 𝑥2 +  𝑦2 = 4𝑦 C 𝑥2 +  𝑦2 = 4𝑥   D 𝑥2 = 4 𝑦2 

28𝑥2 − 𝑦2 = 3 
 

A 𝑟2 = 3 cos 2𝜃 B 𝑟2 = 3 sec 2𝜃 C 
𝑟2 =

3

sec 2𝜃
 

 

D 
𝑟2 =

3

csc 2𝜃
 

29 (𝑖 − 1)8 

 

A 6 B 6 C 8 D 16 
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1 2 3 4 5 6 7 8 9 10 11 12   13 

A C D D A C B A A C A C B 

14 15 16 17 18 19 20 21 22 23 24 25 26     

D D D C D A D A D C B A A 

27 28 29  

B B D 
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 1 )

   𝑥ҧ =
σ 𝑥𝑘

𝑛
𝑖=1

𝑛
 

 

  

 

  

(40, 48 

 

 

  
 
 

 

𝜎 = ඨ
σ ( 𝑥𝑘 − 𝜇 )2𝑛

𝑘=1

𝑛
  

𝑛            𝑛

 

 

 

 9 , 10 , 12 , 11 , 8     
  

   𝜇 =
σ 𝑥𝑘

𝑛
𝑖=1

𝑛
=  

50

5
= 10   

𝜎 = ඨ
σ (𝑥𝑘 − 𝜇 )2𝑛

𝑘=1

𝑛
= ඨ

10

5
= ξ2 

 
  
 

𝑛

  ±
1

ξ𝑛

 

 

250058% 

 

   = ±
1

ξ𝑛
= ±

1

ξ2500
= ±

1

50
= 0.02 

 

58% −  2% =  56% 

58% +  2% = 60% 

𝑠 = ඨ
σ (𝑥𝑘 − 𝑥ҧ )2𝑛

𝑘=1

𝑛 − 1
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𝐴 , 𝐵 

𝐵𝐴

 

𝑃( 𝐴\𝐵) =  
𝑃(𝐴 ∩ 𝐵)

𝑃(𝐵)
   

 

 

   

 

𝑃(𝐻\𝑊) =  
𝑃(𝐻 ∩ 𝑊)

𝑃(𝑊)
 

=
800

1600 + 800
=

800

2400
=

1

3
  

 

  
 
 
 

 

𝑋0  1

0 ≤ 𝑃(𝑋) ≤ 1  
 𝑋 
 

 

 

    

0 ≤ 𝑃(𝑋) ≤ 1  

෍ 𝑃(𝑋) = 0.1 + 0.8 + 0.1 = 1

 

  

  
 

𝐸(𝑋)

𝑋𝑃(𝑋) 

 

𝐸(𝑋) =  ෍ 𝑋𝑖 ∙ 𝑃(𝑋)𝑖

𝑛

𝑖=1
 

 

       𝐸(𝑋) =  ෍ 𝑋𝑖 ∙ 𝑃(𝑋)𝑖

𝑛

𝑖=1

 

 

  = 1 × 0.1 + 2 × 0.8 + 3 × 0.2 = 2  

 

  
 

𝑠𝑓

𝑃(𝑆) =  
𝑠

𝑠 + 𝑓
 

 

106

 

𝑠 =   𝐶2 =
6!

2! (6 − 2)!
=

6!

2! (4)!
=

6 × 5 × 4!

2 × 1 × 4!
= 15 

 

𝑠 + 𝑓 =     𝐶2 =
10!

2! (10 − 2)!
 

                      =
10!

2! (8)!
=

10 × 9 × 8!

2 × 1 × 8!
= 45 

 

𝑃(𝑆) =  
𝑠

𝑠 + 𝑓
=

15

45
=

1

3
 

 

6 

10 

෍ 𝑃(𝑋) = 1
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34

549 

 

 

( 49) 100% 0.5% 99.5% = − =P X

 

 

  

  
 
 
 

n

S

F 

P(S)p 

P(F)

q1-p

Xn

𝑃(𝑋) = 𝑛𝐶𝑋 𝑝𝑥 𝑞𝑛−𝑥 =
𝑛!

(𝑛 − 𝑋)! 𝑋!
𝑝𝑥 𝑞𝑛−𝑥

pq

50 %       

3 

5
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1  

 
A  B  C  D  

2 5  

A  B  C  D  

3  

 
A  B  C  D  

4  

 
A  B  C  D  

5  
 

A  B  C  D  

6 15 , 20 , 22, 25 , 60  

 
A  B  C  D  

7    

  
 

A  B  C  D  

8   

 

A  B 3 C  D  

9  

 
A 10 , 12 ,11 ,13,14 B 14,10 11,15,13, C 9, 10 , 20 11, 13 D 14  ,10  ,30  ,11 ,13 

10 

5025

 

A ξ2 B 3  C 4 D 5  

11 10095%

 

A ±0.001  B ±0.01 C ±0.1 D ±10 

෍( 𝑥𝑘  −  𝜇 )2

25

𝑘=1
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12 10047%

  
A 23% − 50% B 37% − 57 % C 30% − 46% D 54 % − 56% 

13 5 

 
A 1

2
 

B 1

3
 

C 3

5
 

D 4

9
 

14 355 8

 
 

A 1

7
 

B 5

27
 

C 8

27
 

D 8

35
 

15  

 
 

A 1

2
 

B 1

3
 

C 3

5

D 4

9
 

16 

 
 
 

A 20% B 25% C 30% D 40% 

17 X 464

3X 
 

A 0 , 1 , 2 , 3 B 0 , 1 , 2  C 0 , 1 , 3 D  1 , 2  
18 𝑝 ( 0 ) =  0.1 ,  𝑝 ( 1 ) =  𝑎 ,  𝑝 ( 2 ) =  0.4 ,  𝑝 ( 3 ) =  0.2

a 
 

A 0.1  B 0.2 C 0.3 D 0.4 

19 

 

A 0 B 0.4 C 0.6 D 1 

20 

 
A  B  C  D  
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21 

4  𝑝 ( 0 ) 

 

A 0.1 B 0.2 C 0.3  D 0.4 
22 

4

 
 

 

A 0.15 B 0.35 C 0.65 D 0.85 
23 34 

 

A 1

7
 

B 2

7
 

C 3

7
 

D 4

7
 

24400 𝑚  

 

A 25% B 50% C 75%  D 100% 
25 

𝐸 ( 𝑥 )      

 

A 1 B 2 C 3 D 4 

26 

 

A  B  C  D  

27 345 

49  

 

A 68% B 86% C 99.5% D 100% 
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28 122        10 < 𝑃 < 16

A 40% B 47.5% C 81.5% D 85% 

29 1000030040

340260 

 

A 6800 B 5000 C 3400 D 2500 

30 50%35 

 

A 1

2
 

 

B 3

5
 

C 5

16
 

D 1 

31 𝑛 =  5 ,  𝑝 =  0.35   𝜇 

 

A 1.25 B 1.35 C 1.5 D 1.75 

32 25%100

 

A 15 B 18.75 C 25 D 75 

33 40 % 20

 

A 30 B 40 C 50 D 60 

34 40 %

 

A ξ2.4 B 2.4 C 4 D 6 

35 804

 

A ξ12 B ξ15 C 12 D 15 
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1 2 3 4 5 6 7 8 9 10 11 12   13 

B D A C A B A D D A C B B 

14 15 16 17 18 19 20 21 22 23 24 25 26     

B B A B C B D B B D A A B 

27 28 29 30 31 32 33 34 35  

C C A C D C C B B 
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𝑓(𝑥)

𝑥𝑐

lim
𝑥→𝑐+

𝑓(𝑥) = lim
𝑥→𝑐−

𝑓(𝑥) = 𝐿 ⟺ lim
𝑥→𝑐

𝑓(𝑥) = 𝐿 

 

                     1)  lim
𝑥→2+

𝑓(𝑥) = 6    

 

                2)
    

  lim
𝑥→2−

𝑓(𝑥) = 1 

 

          3)      lim
𝑥→2

𝑓(𝑥) 

  
 
 

𝑐 

𝑥𝑐

•  

• 
0

0
 

  

 

 

lim
𝑥→2

𝑥2−4

𝑥−2

22−4

2−2
=

0

0

 

lim
𝑥→2

𝑥2 − 4

𝑥 − 2
= lim

𝑥→2

(𝑥 − 2)(𝑥 + 2)

𝑥 − 2
 

 

                               = lim
𝑥→2

( 𝑥 + 2) = 2 + 2 = 4 

 

  
 

𝑥 → ±∞ 

            

∞ ±

 

∞±=

 

lim
𝑥→∞

7𝑥3 − 3𝑥2 + 1

2𝑥3 + 4𝑥
= lim

𝑥→∞

7𝑥3

𝑥3 −
3𝑥2

𝑥3 +
1

𝑥3

2𝑥3

𝑥3 −
4𝑥
𝑥3

 

                       = lim
𝑥→∞

7 −
3
𝑥

+
1

𝑥3

2 −
4

𝑥2

=
7 − 0 + 0

2 − 0
=

7

2
= 3.5 

 

  
 
 

𝑓(𝑥)𝑥  

𝑓′(𝑥) = 𝑦 ′ =
𝑑𝑦

𝑑𝑥
=

𝑑

𝑑𝑥
𝑓

𝑓′(𝑥) = lim
ℎ→0

𝑓(𝑥 + ℎ) − 𝑓(𝑥)

ℎ
 

 

    

                                   =
    ×    −      ×     

ቀ  ቁ
2

 

250058%  

 

   lim
𝑥→2+

𝑓(𝑥) ≠     lim
𝑥→2−

𝑓(𝑥) 

 

lim 0
→ 

=
n

x

a

x 𝑑

𝑑𝑥
(𝑥𝑛)  = 𝑛 𝑥𝑛−1 

𝑑

𝑑𝑥
(𝑐)  = 0 

=
𝑑

𝑑𝑥
(𝑓. 𝑔)(𝑥) = 𝑓′. 𝑔 + 𝑔′. 𝑓 

×+× 

=
𝑑

𝑑𝑥
൬

𝑓

𝑔
൰ (𝑥) =

𝑓′. 𝑔 − 𝑓. 𝑔′

(𝑔)2
 

=  
   

2 ×
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 قي

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
 
 

𝑓(𝑥)ሾ𝑎 , 𝑏ሿ 

 

 

 

𝑓(𝑥) = 𝑥2 − 2𝑥 + 1    ,    ሾ 0 , 4ሿ 
      1)  𝑓′(𝑥) = 2𝑥 − 2 
      2)  𝑓′(𝑥) = 0   ⟹ 2𝑥 − 2 = 0 ⟹ 𝑥 = 1 ∈ ሾ 0 , 4 ሿ
     3) 𝑓(1) = (1)2 − 2(1) + 1 = 0 

            𝑓(0) = (0)2 − 2(0) + 1 = 1 

             𝑓(4) = (4)2 − 2(4) + 1 = 9 

= 0= 9

  
 
 

න 𝑥𝑛 𝑑𝑥 =  
𝑥𝑛+1

𝑛 + 1
 + 𝑐 

 

න 𝑓(𝑥)

𝑏

𝑎

𝑑𝑥 = 𝐹(𝑏) − 𝐹(𝑎) 

1) න( 3𝑥2 − 2𝑥 + 3) 𝑑𝑥 =  
3𝑥2+1

2 + 1
− 

2𝑥1+1

1 + 1
+ 3𝑥 + 𝑐 

 

                          = 𝑥3 − 𝑥2 + 3𝑥 + 𝑐 
 

2) න 4𝑥3

3

1

𝑑𝑥 =   
4𝑥3+1

3 + 1
ቤ
1

3

                                                    

 

          = 𝑥4ȁ1
3 =  ሾ(3)4ሿ − ሾ(1)4ሿ = 80  

  
 

𝑥

ሾ𝑎 , 𝑏ሿ

න 𝑓(𝑥)

𝑏

𝑎

𝑑𝑥 = lim
𝑛→∞

෍ 𝑓(𝑥𝑖)∆𝑥𝑖

𝑛

𝑖=1

   

∆𝑥 =
𝑏−𝑎

𝑛
            ,  𝑥𝑖 = 𝑎 + 𝑖 ∆𝑥

        1) න 𝑓(𝑥) 𝑑𝑥 = 0

𝑎

𝑎

 

2) න 𝑓(𝑥) 𝑑𝑥 =  න 𝑓(𝑥) 𝑑𝑥 + න 𝑓(𝑥) 𝑑𝑥 = 0

𝑐

𝑏

𝑏

𝑎

𝑐

𝑎

 

   ሾ2 , 12ሿ

6  𝑥6 

 

 
          
 

 

ℎ(𝑡) = 55 − 16𝑡2𝑡 

  

  
( ) ( )=v t h t

 
𝑣(𝑡) = 0 − 16 × 2 𝑡 = −32 𝑡   𝑓𝑡/𝑠 

 
 
 
 
 

i

b a
x

n

−
=  12 2 10 5

6 6 3
ix

−
= = =

i ix a i x= +  6

5
2 6 12

3
x = +  =
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1 lim
𝑥→4

𝑔 ( 𝑥 )

 
A − ∞ B  − 4 C ∞ D  

2 lim
𝑥→ − 4

𝑔 ( 𝑥 )

 
A − ∞ B − 4 C ∞  D  

3 lim
𝑥→0

𝑓 ( 𝑥 )

 

 
A  0 B  1 C 3 D  

4 lim
𝑥→2+

𝑔 ( 𝑥 )

 
A  0 B  1 C 5 D  

5 lim
𝑥→0

𝑓 ( 𝑥 )

 
A  − ∞ B  0 C ∞ D  

6 lim
𝑥→∞

𝑓 ( 𝑥 )

 
A  − ∞ B  6 C ∞ D  
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7 lim
𝑤→∞

𝑓 (𝑤 )

 
A  −∞ B  0 C ∞ D  

8  lim
𝑥→5

 (4𝑥 − 10) = ⋯      
 

A −10 B 5 C 10 D 20 

9 
lim
𝑥→5

𝑥2 − 4𝑥 − 5

𝑥 − 5
= ⋯       

 

A 1

6
 

B 2 C 5 D 6 

10 
lim
𝑥→4

 ξ2𝑥 + 1 − ξ7

𝑥 − 1
= ⋯  ?         

 

A −1  B ξ7 C 3 − ξ7

3
 

D 3 

11 
lim

𝑥→25

  x −  25

ξx − 5
= ⋯  ?             

 

A −5 B 0 C 10 D 25 

12    lim
𝑥→0−

ȁ4𝑥ȁ

𝑥
 

A − 4 B 0 C 4 D 

13    lim
𝑥→0

ȁ4𝑥ȁ

𝑥
   

A − 4 B 0 C 4 D 

14 lim
𝑥→− ∞

( 𝑥3 –  2𝑥2  +  5𝑥 –  1 )      

A − ∞ B 0 C 2 D ∞

15 lim
𝑥→−∞

(4𝑥6 + 3𝑥5 − 𝑥) = ⋯         

A − ∞ B 0 C 4 D ∞

16 
lim
𝑥→∞

4𝑥3 + 5𝑥 − 1

2𝑥3 + 7
= ⋯         

A  4 B 2 C 0 D ∞

17 
lim
𝑥→∞

2𝑥3 − 𝑥2

3𝑥2 − 1
= ⋯        

A − ∞ B 0 C 2

3
 

D ∞
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18 

𝑘

 
A  −4 B −3 C 3 D 5 

19  

f(x) = {
𝑥3 + 3       ,     𝑥 < 1
2𝑥 + 1        ,     𝑥 ≥ 1

  lim
𝑥→1

𝑓(𝑥)

 
A 1 B 3 C 4 D  

20 𝑎𝑥 = 1 

f(x) = {
𝑥2 + 2𝑥          ,     𝑥 < 1
𝑎 + 1             ,     𝑥 ≥ 1

  

 

A −2 B 2 C 3 D 6 

21  𝑓 ( 𝑥 )  =  3𝑥2 –  5𝑥 +  12𝑓 ( 𝑥 )   

 

A 6𝑥 − 5 B 6𝑥2 − 5 C 6𝑥 − 5𝑥 D 6 

22 𝑔 ( 𝑥 )  =  ξ𝑥95
  𝑔̀( 𝑥 ) 

 

A 9 √𝑥85
 B 5

9
√𝑥45

 
C 9 √𝑥94

 
 

D 9

5
√𝑥45

 

23 𝑟(𝑡) =
𝑡2+2

3−𝑡2 

A 
𝑟̀(𝑡) =

10 𝑡

3 −  𝑡
 

B 
𝑟̀(𝑡) =

10𝑡

(3 −  𝑡2)2
 

C 
𝑟̀(𝑡) =

9𝑡

3 −  𝑡2
 

D 
𝑟̀(𝑡) =

5 𝑡2

3 −  𝑡2

24        ℎ(𝑥) = 4𝑥2 (2𝑥 + 6) 

A 24 𝑥2 + 48 𝑥 B  3𝑥2 C 8 𝑥3 − 24 𝑥2 D 2 𝑥4 + 8 𝑥3

25  𝑦 =  𝑥5  +  3𝑥 –  2

A  5𝑥4 + 3 B 4𝑥4 + 3𝑥 C 𝑥4 + 1 D 𝑥4 + 3
26   𝑦 =  2𝑥2  ( 1 , 2 )   

A 1 B 2 C 4 D 8

27 𝑓(𝑥) = (𝑥2 + 5) (5𝑥 − 4) 𝑓̀(−1)  

A −1 B 0 C 4 D 48
28𝑓(𝑥) =

7𝑥

5𝑥−3
 

A 7𝑥  B 7𝑥 + 5 C 7

5
 

D − 21

(5𝑥 − 3)2

lim
𝑥→∞

 
10𝑥2 + 𝑘𝑥3

5 − 2𝑥 + 3𝑥3
= 1     
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29 𝑓(𝑥) =
5

𝑥+7
𝑓̀(𝑥)

 
A  − 5

𝑥
 

B  − 5

𝑥2
 

C  − 5

(𝑥 + 7)2
 

D   5

(𝑥 + 7)2
 

30   ,    𝑓(𝑥) = 𝑘 𝑥2 − 4𝑥  𝑓̀(1) = 2𝑘

 
A −3 B 1 C 2 D 3 

31 𝑓(𝑡) = 1 + 55𝑡 − 3 𝑡3 
 

A 55 − 9𝑡2 B 9𝑡2 C 55 𝑡 D 1 

32 𝑦 =  𝑥2 –  6𝑥  

 

A (1 , 0) B (3  , −9) C (−3 , 9) D (9 , 3) 

33 𝑓 ( 𝑥 ) =  6𝑥2 –  𝑥3𝑓 ( 𝑥 )   [ 0 , 3 ] 

 

A 21 B 27 C 32 D 64 

34 𝑡

𝑠(𝑡) = 20 𝑡 − 2 𝑡2 + 3 

A 153 B 53 C 50 D 5

35    𝑓(𝑥) = 2𝑥5 − 𝑥3     + 6 

A 10 𝑥4 − 3𝑥2 B 40 𝑥4 − 6𝑥 C 40 𝑥3 − 6 𝑥 D 40 𝑥3 − 6

36  𝑦 =
2

5
 𝑥5 −

1

4
𝑥4 +  

2

3
 𝑥3 −

1

2
 𝑥2 +  7𝑥 –  12

A −1 B 0 C 1 D 3
37 𝑓 ( 𝑥 ) =  3𝑥2 −  1

A 𝑥3 −  𝑥 + 𝑐 B 3𝑥2 − 1 + 𝑐 C 6 𝑥 + 𝑐 D 𝑥3 + 𝑐

38 
   න 10  𝑥4 𝑑𝑥 = ⋯              

 
A 2𝑥5 + 𝑐 B 40 𝑥3 + 𝑐 C 4𝑥2 + 𝑥 + 𝑐 D 𝑥3 + 𝑐

39
   න ൬ 8𝑥3 +  𝑥 −  

7

𝑥5
൰ 𝑑𝑥 = ⋯                             

A 
2𝑥4 +  

𝑥2

2
 +  

7

4𝑥4
 +  𝑪  B 24𝑥2 +  𝑥 −  

7

4𝑥3
 +  𝐶 

 

C 
𝑥4 +  

𝑥2

2
  +  𝑪 

D 2𝑥4  +  
7

4𝑥4
 +  𝐶
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  : 

40 3

2
න ξ𝑥 𝑑𝑥 = ⋯                               

 

A ξ𝑥 + 𝑐 B  𝑥ξ𝑥 + 𝑐 C  3

2
 𝑥 ξ𝑥 + 𝑐 

D  9

4
 ξ𝑥 + 𝑐 

41 
න(1 +

1

𝑥2
 ) 𝑑𝑥 = ⋯                               

 

A 𝑥2 + 𝑐 B 
 
1

𝑥
 + 𝑐 

C 
𝑥 +  

1

𝑥
+ 𝑐 

D 
𝑥 −  

1

𝑥
+ 𝑐 

42 ∫ ( 4x + 1 ) dx
3

2  

A 10 B 11 C 20 D 21 

43
න √𝑥2 + 2𝑥 + 1 dx

1

0

= ⋯                      

A 0 B 2

3
 

C 1 D 3

2
 

44 ∫  𝑘𝑥 dx = 6
2

0
𝑘 

 

A 1 B 2 C 3 D 4 

45 
න

𝑥2

𝑥2 − 1
 𝑑𝑥 − න

1

𝑥2 − 1
 dx + න

1

2
 dx =….

6

2

6

2

6

2

          

 

A 6 B 4 C 2 D 0 

46𝑓 ( 𝑥 )  =  𝑥2x

ሾ 0 , 2 ሿ   

 
 

A 1

3
 

B 8

3
 

C 2 D 4

47    𝑣 ( 𝑡 )  =  −32𝑡        100 𝑓𝑡       

𝑠 ( 𝑡 )  𝑡  

 

A −16𝑡2  +  100 B 16𝑡2  +  100 C −16𝑡2  D −16𝑡2  +  32 
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1 2 3 4 5 6 7 8 9 10 11 12   13 

C D C B D B B C D C C A D 

14 15 16 17 18 19 20 21 22 23 24 25 26     

A D B D C D B A D B A A C 

27 28 29 30 31 32 33 34 35 36 37 38 39 

D D C D A B B B C B A A A 

40 41 42 43 44 45 46 47  

B D B D C A B A 
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𝟖𝟔

𝟗𝟗

𝟏𝟏𝟏

𝟏𝟐𝟔

𝟏𝟑𝟔

𝟏𝟒𝟓

𝟏𝟓𝟒

𝟏𝟔𝟒
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𝟏𝟕𝟗

𝟐𝟎𝟎

𝟐𝟏𝟏

𝟐𝟐𝟎

𝟐𝟑𝟐

𝟐𝟒𝟏

𝟐𝟒𝟖

𝟐𝟓𝟕
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https://instagram.com/math0120?utm_medium=copy_link
https://twitter.com/maths0120?s=21
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