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𝐅(𝐱) = 𝐥𝐧(𝒔𝒆𝒄𝒙 + 𝒕𝒂𝒏𝒙)  (𝟏) إذا  كانت 𝐹/(𝑥)  (أ) أوجد 

 𝐹/(𝑥) = 𝑠𝑒𝑐𝑥 𝑡𝑎𝑛𝑥 + 𝑠𝑒𝑐2𝑥𝑠𝑒𝑐𝑥 + 𝑡𝑎𝑛𝑥  

𝐹/(𝑥) = 𝑠𝑒𝑐𝑥 (𝑡𝑎𝑛𝑥 + 𝑠𝑒𝑐𝑥)𝑠𝑒𝑐𝑥 + 𝑡𝑎𝑛𝑥 = 𝑠𝑒𝑐𝑥 

 𝑓(𝑥) = 𝑠𝑒𝑐𝑥  (ب ) ما هي  الدالة  الأصلية  للدالة 𝐅(𝐱) = 𝐥𝐧(𝒔𝒆𝒄𝒙 + 𝒕𝒂𝒏𝒙) + 𝒄 

 𝒇(𝒙) = 𝟏 + 𝒍𝒏𝒙𝟐    هي  الدالة  الأصلية  للدالة    𝑭(𝒕) = 𝟐𝒙𝒍𝒏(𝒆𝒙) − 𝟑𝒙  (𝟐) أن بين  الدالة 𝐹/(𝑥) = 𝟐𝒍𝒏(𝒆𝒙) + 𝟐𝒙. 𝒆𝒆𝒙 − 𝟑  𝐹/(𝑥) = 𝟐𝒍𝒏(𝒆𝒙) + 𝟐 − 𝟑 = 𝟐𝒍𝒏(𝒆𝒙) − 𝟏  𝐹/(𝑥) = 𝟐[𝒍𝒏𝒆 + 𝒍𝒏𝒙] − 𝟏  𝐹/(𝑥) = 𝟐[𝟏 + 𝒍𝒏𝒙] − 𝟏 = 𝟐𝒍𝒏𝒙 − 𝟏  𝐹/(𝑥) = 𝟏 + 𝒍𝒏𝒙𝟐 = 𝒇(𝒙) ∫ 𝒙𝒆𝒙𝒅𝒙 = 𝒙𝒆𝒙−𝒆𝒙 + 𝒄      (𝟑) بين  أن 𝒅𝒅𝒙 (𝒙𝒆𝒙−𝒆𝒙 + 𝒄) = 𝟏𝒆𝒙 + 𝒙𝒆𝒙−𝒆𝒙 𝒅𝒅𝒙 (𝒙𝒆𝒙−𝒆𝒙 + 𝒄) = 𝒙𝒆𝒙 

→ ∫ 𝒙𝒆𝒙𝒅𝒙 = 𝒙𝒆𝒙−𝒆𝒙 + 𝒄       
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𝐺(𝑥) − 𝐹(𝑥) = 14 (2𝑥2 + 4)2 − 𝑥2(𝑥2 + 4) 

𝐺(𝑥) − 𝐹(𝑥) = 14 (4𝑥2 + 16𝑥2 + 16) − 𝑥2 − 4𝑥2 𝐺(𝑥) − 𝐹(𝑥) = 𝑥2 + 4𝑥2 + 4 − 5𝑥2 =  (الفرق  بينهم  ثابت)4
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(𝟏) أوجد التكاملات الاتية :  ∫(𝟑𝒙𝟐 − √𝒙 + 𝟐)𝒅𝒙 = ∫ (𝟑𝒙𝟐 − 𝒙𝟏𝟐 + 𝟐) 𝒅𝒙 

 

 (𝟐) ∫ ( 𝟏√𝒙 − 𝟓𝒙𝟒 + 𝟏𝒙) 𝒅𝒙 = ∫ (𝒙−𝟏𝟐 − 𝟓𝒙−𝟒 + 𝟏𝒙) 𝒅𝒙 

 

 

 (𝟑) ∫ 𝒕𝟐 (𝒕𝟑 − 𝟏𝒕𝟐) 𝒅𝒕 = ∫(𝒕𝟓 − 𝟏)𝒅𝒕 

 

 (𝟒) ∫ 𝒙𝟒 − 𝟑𝒙 + 𝟏𝒙𝟐 𝒅𝒙 = ∫ (𝒙𝟐 − 𝟑𝒙 + 𝒙−𝟐) 𝒅𝒙 

 

 

 

 (𝟓) ∫  𝒙𝟐 − 𝟑𝒙 − 𝟒𝒙 − 𝟒 𝒅𝒙 = ∫ (𝒙 − 𝟒)(𝒙 + 𝟏)𝒙 − 𝟒 𝒅𝒙 

 

 (𝟔) ∫  𝒙 − 𝟒√𝒙 − 𝟐 𝒅𝒙 = ∫(√𝒙 + 𝟐) = ∫ (𝒙𝟏𝟐 + 𝟐) 𝒅𝒙 

 

= 𝒙𝟑 − 𝟐𝟑 𝒙𝟑𝟐 + 𝟐𝒙 + 𝒄 

= 𝟐𝒙𝟏𝟐 − 𝟓𝒙−𝟑−𝟑 + 𝒍𝒏|𝒙| + 𝒄 == 𝟐√𝒙 + 𝟓𝟑𝒙𝟑 + 𝒍𝒏|𝒙| + 𝒄 = 

= 𝑡66 − 𝑡 + 𝑐 

= 𝒙𝟑𝟑 − 𝟑𝒍𝒏|𝒙| + 𝒙−𝟏−𝟏 + 𝒄 = 𝟏𝟑 𝒙𝟑 − 𝟑𝒍𝒏|𝒙| − 𝟏𝒙 + 𝒄 

= ∫(𝑥 + 1)𝑑𝑥 = 12 𝑥2 + 𝑥 + 𝑐 

(𝒙 − 𝟒)(√𝒙 + 𝟐)(√𝒙 − 𝟐)(√𝒙 + 𝟐) (𝒙 − 𝟒)(√𝒙 + 𝟐)𝒙 − 𝟒 = (√𝒙 + 𝟐) 
= 23 𝑥32 + 2𝑥 + 𝑐 
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= −3𝑐𝑜𝑠𝑥 − 4𝑠𝑖𝑛𝑥 + 𝑐 

= −𝑐𝑜𝑠2𝑥2 + 𝑠𝑖𝑛3𝑥3 + 𝑐 

∫(𝑠𝑒𝑐𝑥 𝑡𝑎𝑛𝑥 − 𝑠𝑒𝑐2𝑥)𝑑𝑥 = 𝑠𝑒𝑐𝑥 − 𝑡𝑎𝑛𝑥 + 𝑐 

= 𝑠𝑒𝑐2𝑥2 − 𝑐𝑜𝑡5𝑥5 + 𝑐 

= ∫ 1𝑐𝑜𝑠𝑥. 𝑐𝑜𝑡𝑥 𝑑𝑥 = ∫ 𝑠𝑒𝑐𝑥 𝑡𝑎𝑛𝑥 𝑑𝑥 = 𝑠𝑒𝑐𝑥 + 𝑐 
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= ∫(𝑐𝑠𝑐𝑥 𝑠𝑒𝑐𝑥 𝑡𝑎𝑛𝑥 − 𝑐𝑠𝑐𝑥𝑐𝑜𝑡𝑥) 𝑑𝑥 ∫(𝑠𝑒𝑐2𝑥 − 𝑐𝑠𝑐𝑥𝑐𝑜𝑡𝑥) 𝑑𝑥 = 𝑡𝑎𝑛𝑥 + 𝑐𝑠𝑐𝑥 + 𝑐 

2𝑠𝑖𝑛𝑥𝑐𝑜𝑠2𝑥 توضيح  = 2𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥. 𝑐𝑜𝑠𝑥 = 2𝑡𝑎𝑛𝑥𝑠𝑒𝑐𝑥 𝑐𝑜𝑠𝑥𝑠𝑖𝑛2𝑥 = 𝑐𝑜𝑠𝑥𝑠𝑖𝑛𝑥. 𝑠𝑖𝑛𝑥 = 𝑐𝑜𝑡𝑥 𝑐𝑠𝑐𝑥 

 

∫(2𝑡𝑎𝑛𝑥𝑠𝑒𝑐𝑥 + 𝑐𝑜𝑡𝑥 𝑐𝑠𝑐𝑥) 𝑑𝑥 = 2𝑠𝑒𝑐𝑥 − 𝑐𝑠𝑐𝑥 + 𝑐 

= ∫ (1 − 𝑐𝑜𝑠𝑥)(1 + 𝑐𝑜𝑠𝑥)1 − 𝑐𝑜𝑠𝑥 𝑑𝑥 = (∫(1 + 𝑐𝑜𝑠𝑥)𝑑𝑥) = 𝑥 + 𝑠𝑖𝑛𝑥 + 𝑐 

= ∫ 1 − 𝑐𝑜𝑠2𝑥1 − 𝑐𝑜𝑠𝑥 𝑑𝑥 

∫ 1(1 − 𝑠𝑖𝑛𝑥)(1 + 𝑠𝑖𝑛𝑥)(1 − 𝑠𝑖𝑛𝑥) 𝑑𝑥 

∫ 1 − 𝑠𝑖𝑛𝑥1 − 𝑠𝑖𝑛2𝑥 𝑑𝑥 = ∫ 1 − 𝑠𝑖𝑛𝑥𝑐𝑜𝑠2𝑥 𝑑𝑥 = ∫ 1𝑐𝑜𝑠2𝑥 𝑑𝑥 − ∫ 𝑠𝑖𝑛𝑥𝑐𝑜𝑠2𝑥 𝑑𝑥 

∫ 𝑠𝑒𝑐2𝑥𝑑𝑥 − ∫ 𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥 . 1𝑐𝑜𝑠𝑥 𝑑𝑥 = 𝑡𝑎𝑛𝑥 − ∫ 𝑡𝑎𝑛𝑥 𝑠𝑒𝑐𝑥 𝑑𝑥 = 𝑡𝑎𝑛𝑥 − 𝑠𝑒𝑐𝑥 + 𝑐 
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= ∫(𝑠𝑒𝑐2𝑥 − 1)𝑑𝑥 = 𝑡𝑎𝑛𝑥 − 𝑥 + 𝑐 

= ∫ 𝑐𝑜𝑠2𝑥𝑑𝑥 = 𝑠𝑖𝑛2𝑥2 + 𝑐 

= ∫ sin 2𝑥 𝑑𝑥 = −𝑐𝑜𝑠2𝑥2 + 𝑐 

= ∫ 12 (1 − 𝑐𝑜𝑠2𝑥)𝑑𝑥 = 12 (𝑥 − 𝑠𝑖𝑛2𝑥2 ) + 𝑐 

= ∫ 12 (1 + 𝑐𝑜𝑠2𝑥)𝑑𝑥 = 12 (𝑥 + 𝑠𝑖𝑛2𝑥2 ) + 𝑐 

= ∫ 𝑠𝑖𝑛2𝑥 + 𝑐𝑜𝑠2𝑥 + 2𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥𝑠𝑖𝑛𝑥 + 𝑐𝑜𝑠𝑥 𝑑𝑥 = ∫ 𝑠𝑖𝑛2𝑥 + 2𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥 + 𝑐𝑜𝑠2𝑥𝑠𝑖𝑛𝑥 + 𝑐𝑜𝑠𝑥 𝑑𝑥 = 

= ∫ (𝑠𝑖𝑛𝑥 + 𝑐𝑜𝑠𝑥)2𝑠𝑖𝑛𝑥 + 𝑐𝑜𝑠𝑥 𝑑𝑥 = ∫(𝑠𝑖𝑛𝑥 + 𝑐𝑜𝑠𝑥)𝑑𝑥 = −𝑐𝑜𝑠𝑥 + 𝑠𝑖𝑛𝑥 + 𝑐 

= ∫ 12𝑐𝑜𝑠2𝑥 𝑑𝑥 = ∫ 12 𝑠𝑒𝑐2𝑥𝑑𝑥 = 12 𝑡𝑎𝑛𝑥 + 𝑐 
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 ∫ 12𝑐𝑜𝑠2𝑥 𝑑𝑥 = 

 

 

 

 

 

 

 

 

 

 

 

 

 

= 𝑒𝑥 + 𝑙𝑛|𝑥| − 𝑠𝑖𝑛2𝑥2 = 𝑥 + 𝑐 

∫ (2𝑥 + 𝑥32 + 𝑒2𝑥 − 𝑠𝑖𝑛3𝑥) 𝑑𝑥 = 𝑥2 + 25 𝑥52 + 𝑒2𝑥2 + 𝑐𝑜𝑠3𝑥3 + 𝑐 

∫ (2𝑥 + 𝑒−𝑥 − 𝑥) 𝑑𝑥 = 𝑙𝑛|𝑥| − 𝑒−𝑥 − 𝑥22 + 𝑐 

= ∫(1 + 3𝑒−𝑥) 𝑑𝑥 = 𝑥 − 𝑒−𝑥3 + 𝑐 = 𝑥 − 13𝑒𝑥 + 𝑐 
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 = 𝑙𝑛|𝑒𝑥 + 1| + 𝑐 

 

 

 

 

 

 

 

 

 

 

 

= 𝑙𝑛|𝑒𝑥 + 1| + 𝑐 

= 𝑙𝑛|𝑡𝑎𝑛𝑥| + 𝑐 

= 12 ∫ 2𝑥𝑥2 + 1 𝑑𝑥 = 12 𝑙𝑛|𝑥2 + 1| + 𝑐 

= −72 ∫ 2𝑥 + 1 𝑑𝑥 = −72 𝑙𝑛|2𝑥 + 1| + 𝑐 

= ∫ 2𝑥 + 1𝑥2 + 𝑥 𝑑𝑥 = 𝑙𝑛|𝑥2 + 𝑥| + 𝑐 

= 𝑙𝑛|𝑒𝑥 + 𝑒−𝑥| + 𝑐 

= ∫ (𝑐𝑜𝑠𝑥𝑠𝑖𝑛𝑥 + 𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥) 𝑑𝑥 = ∫ (𝑐𝑜𝑠𝑥𝑠𝑖𝑛𝑥 − −𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥 ) 𝑑𝑥 = 

= 𝑙𝑛|𝑠𝑖𝑛𝑥| − 𝑙𝑛|𝑐𝑜𝑠𝑥| = 𝑙𝑛 |𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥| = ln 𝑡𝑎𝑛𝑥 + 𝑐 

= 12 ∫ 2𝑒2𝑥+1 𝑑𝑥 = 12 𝑒2𝑥+1 + 𝑐 

= 𝑒𝑠𝑖𝑛𝑥 + 𝑐 

= 12 ∫ 2𝑥𝑒𝑥2𝑑𝑥 = 12 𝑒𝑥2 + 𝑐 
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= ∫(2𝑒2𝑥 − 3𝑒𝑥)𝑑𝑥 = 𝑒2𝑥 − 3𝑒𝑥 + 𝑐 

= ∫(𝑒2𝑥 − 2 + 𝑒−2𝑥)𝑑𝑥 = 𝑒2𝑥2 − 2𝑥 + 𝑒−2𝑥−2 + 𝑐 

= ∫ 𝑒𝑡𝑎𝑛𝑥𝑐𝑜𝑠2𝑥 𝑑𝑥 = ∫ 𝑠𝑒𝑐2𝑥 𝑒𝑡𝑎𝑛𝑥𝑑𝑥 = 𝑒𝑡𝑎𝑛𝑥 + 𝑐 

= ∫ 𝑒𝑥2 . 𝑒𝑙𝑛𝑥𝑑𝑥 = ∫ 𝑒𝑥2 . 𝑥 𝑑𝑥 = 12 ∫ 2𝑥𝑒𝑥2 𝑑𝑥 = 12 𝑒𝑥2 + 𝑐 

= ∫ 𝑒𝑥𝑒𝑥(𝑒−𝑥 + 1) 𝑑𝑥 = ∫ 𝑒𝑥(1 + 𝑒𝑥) 𝑑𝑥 = 𝑙𝑛|𝑒𝑥 + 1| + 𝑐 
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= 3𝑡𝑎𝑛−1𝑥 + 𝑐 

= ∫ 𝑥𝑥(𝑥2 + 1) 𝑑𝑥 = ∫ 11(𝑥2 + 1) 𝑑𝑥 = 𝑡𝑎𝑛−1𝑥 + 𝑐 

= 12 ∫ 1√(1 − 𝑥2) 𝑑𝑥 = ∫ 11(𝑥2 + 1) 𝑑𝑥 = 12 𝑠𝑖𝑛−1𝑥 + 𝑐 

= 𝑠𝑒𝑐−1𝑥 + 𝑐 

= ∫ −1|𝑥|√(𝑥2 − 1) 𝑑𝑥 = −𝑠𝑒𝑐−1𝑥 = 𝑐𝑠𝑐−1𝑥 + 𝑐 

= ∫ √(𝑥 + 1𝑥)2 𝑑𝑥 = ∫ (𝑥 + 1𝑥) 𝑑𝑥 = 𝑥22 + 𝑙𝑛|𝑥| + 𝑐 

(𝑥 − 1𝑥)2 + 4   ∶  توضيح

= 𝑥2 − 2 + 1𝑥2 + 4 = 𝑥2 + 2 + 1𝑥2 = (𝑥 + 1𝑥)2
 

 

= 12 ∫ 2𝑥(𝑥2 + 1) 𝑑𝑥 + ∫ 1𝑥2 + 1 𝑑𝑥 = 12 𝑙𝑛|𝑥2 + 1| + 𝑡𝑎𝑛−1𝑥 + 𝑐 



14                       0505712489د:حيدر عامر السعافين            

 

 

 
 

(2)       𝑓//(𝑡) = 2𝑡 + 2   , 𝑓/(0) =  2 , 𝑓(3) = 2 

𝑓/=∫(12𝑥2 + 4𝑒2𝑥) 𝑑𝑥 = 4𝑥3 + 4𝑒2𝑥2 + 𝑐1 𝑓/(0) = 2 → 2 = 0 + 2 + 𝑐1  → 𝑐1 = 0 𝑓/ = 4𝑥3 + 2𝑒2𝑥 𝑓(𝑥) = ∫(4𝑥3 + 2𝑒2𝑥) 𝑑𝑥 = 𝑥4+𝑒2𝑥 + 𝑐2 

𝑓(0) = 3 → 3 = 1 + 𝑐2 𝑐2 = 2 𝑓(𝑥) = 𝑥4+𝑒2𝑥 + 2 

𝑓/=∫(2𝑡 + 2) 𝑑𝑡 = 𝑡2 + 2𝑡 + 𝑐1 𝑓/(0) = 2 → 2 = 0 + 0 + 𝑐1  → 𝑐1 = 2 𝑓/ = 𝑡2 + 2𝑡 + 2 𝑓(𝑡) = ∫(𝑡2 + 2𝑡 + 2)𝑑𝑡 = 13 𝑡3 + 𝑡2 + 𝑐2 

𝑓(3) = 2 → 2 = 13 (3)3 + (3)2 + 𝑐2 

𝑐2 = 2 − 9 − 9 = −16 𝑓(𝑡) = 13 𝑡3 + 𝑡2 − 16 

𝑓//(𝑥) = ∫ 6𝑥3 𝑑𝑥 = ∫ 6𝑥−3𝑑𝑥 = − 3𝑥−2 + 𝑐1 𝑓//(1) = 2 → 2 = −3 + 𝑐1 → 𝑐1 = 5 𝑓//(1) = −3𝑥−2 + 5 𝑓/=∫(−3𝑥−2 + 5) 𝑑𝑥 = 3𝑥−1 + 5𝑥 + 𝑐2 𝑓/(1) = 3 → 3 = 3 + 5 + 𝑐2   → 𝑐2 = −5 𝑓/(𝑥) = 3𝑥 + 5𝑥 − 5 

𝑓(𝑥) = ∫ (3𝑥 + 5𝑥 − 5) 𝑑𝑥 = 3𝑙𝑛|𝑥| + 5𝑥22 − 5𝑥 + 𝑐3 

𝑓(3) = 2 → 2 = 3𝑙𝑛3 + 22.5 − 15 + 𝑐3 −3𝑙𝑛3 − 5.5 = 𝑐3 𝑓(𝑥) = 3𝑙𝑛|𝑥| + 5𝑥22 − 5𝑥 − 𝑙𝑛27 − 5.5 
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𝑆(𝑡) = ∫ 𝑉(𝑡)𝑑𝑡 = ∫(10𝑡 + 5)𝑑𝑡 𝑆(𝑡) = 5𝑡2 + 5𝑡 + 𝑐 

𝑆(0) = 10 𝑐 = 10 𝑆(𝑡) = 5𝑡2 + 5𝑡 + 10 

𝑆(𝑡) = ∫ 𝑉(𝑡)𝑑𝑡 = ∫(3𝑒−𝑡 − 2)𝑑𝑡 𝑆(𝑡) = −3𝑒−𝑡 − 2𝑡 + 𝑐 

𝑆(0) = 0 → 0 = −3 − 0 + 𝑐 𝑐 = 3 𝑆(𝑡) = −3𝑒−𝑡 − 2𝑡 + 3 

𝑉(𝑡) = ∫ 𝑎(𝑡)𝑑𝑡 = ∫(12𝑡2 + 4)𝑑𝑡 𝑉(𝑡) = 4𝑡3 + 4𝑡 + 𝑐1 𝑉(0) = 4 → 4 = 𝑐1 𝑉(𝑡) = 4𝑡3 + 4𝑡 + 4 

𝑆(𝑡) = ∫ 𝑉(𝑡)𝑑𝑡 = ∫(4𝑡3 + 4𝑡 + 4) 𝑑𝑡 𝑠(𝑡) = 𝑡4 + 2𝑡2 + 4𝑡 + 𝑐2 𝑆(0) = 1 → 1 = 𝑐2 

𝑠(𝑡) = 𝑡4 + 2𝑡2 + 4𝑡 + 1 𝑠(5) = 696 𝑚 
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S(0) = 828  ,V(0) =-30 𝑉(𝑡) = ∫ 𝑎(𝑡)𝑑𝑡 = ∫ −9.8 𝑑𝑡 𝑉(𝑡) = −9.8 𝑡 + 𝑐1 𝑉(0) = −30 → 𝑐1 = −30 𝑉(𝑡) = −9.8 𝑡 − 30 𝑆(𝑡) = ∫(−9.8𝑡 − 30) 𝑑𝑡 = −4.9𝑡2 − 30𝑡 + 𝑐2 𝑆(0) = 828 → 828 = 𝑐2 

𝑆(𝑡) = −4.9𝑡2 − 30𝑡 + 828 𝑆(10) = 38 𝑚 

 

V(0) = 20  ,V(1) =60 ,S(0)=0 

,  𝑎(𝑡) = ∆𝑉∆𝑡 = 60 − 204 − 0 = 10 

𝑉(𝑡) = ∫ 10𝑑𝑡 = 10𝑡 + 𝑐1 𝑉(0) = 20 → 𝑐1 = 20 𝑆(𝑡) = ∫(10𝑡 + 20) 𝑑𝑡 = 5𝑡2 + 20𝑡 + 𝑐2 𝑆(0) = 0 → 0 = 𝑐2 𝑆(𝑡) = 5𝑡2 + 20𝑡 → 𝑆(5) = 225 

 𝑉(𝑡) = −𝑆/(𝑡)  𝑆/(𝑡) = −𝑆(𝑡) 𝑆(𝑡)   بالقسمة على  𝑆/(𝑡)𝑠(𝑡) = −1 

∫ 𝑆/(𝑡)𝑠(𝑡) 𝑑𝑡 = ∫ −1𝑑𝑡 = 𝑙𝑛|𝑠(𝑡)| = −𝑡 + 𝑐 

𝑠(𝑡) = 𝑒−𝑡+𝑐  𝑠(0) = 𝑒 𝑒𝑐 = 𝑒 → 𝑐 = 1 𝑠(𝑡) = 𝑒−𝑡+1 
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‘ 

  

 

𝑓/(𝑥) = 𝑚 = 2𝑥   , 𝑓(2) = 5 𝑓(𝑥) = ∫ 2𝑥𝑑𝑥 = 𝑥2 + 𝑐 5 = 4 + 𝑐 → 𝑐 = 1 𝑓(𝑥) =  𝑥2 + 1 

𝑓//(𝑥) = 6𝑥   , 𝑓(0) = 1 , 𝑓/(0) = 0 𝑓/(𝑥) = ∫ 6𝑥𝑑𝑥 = 3𝑥2 + 𝑐1 𝑓/(0) = 0 → 0 = 0 + 𝑐1  → 𝑐1 = 0 𝑓/(𝑥) = 3 𝑥2 

𝑓(𝑥) = ∫ 3𝑥2𝑑𝑥 = 𝑥3 + 𝑐2 𝑓(0) = 1 → 1 = 0 + 𝑐2  → 𝑐2 = 1 𝑓(𝑥) =  𝑥3 + 1 

𝑐/(𝑥) = 200√𝑥  , 𝑐(0) = 1600 

𝑐(𝑥) = ∫ 200√𝑥  𝑑𝑥 = ∫ 200 𝑥−12 𝑑𝑥 = 400𝑥12 + 𝑐1 𝑐(0) = 1600 → 1600 = 400 + 𝑐1  → 𝑐1 = 1200 𝑐(𝑥) =  400𝑥12 + 𝑐1 → 𝑐(400) = 9200 
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𝑉/(𝑡) = 4𝑡 − 𝑡2     , 𝑉(0) = 288 

𝑉(𝑡) = ∫(4𝑡 − 𝑡2)𝑑𝑡 = 2𝑡2 − 13 𝑡3 + 𝑐1 𝑉(0) = 288 → 𝑐 = 288 𝑉(𝑡) = 2𝑡2 − 13 𝑡3 + 288 

𝑉(9) = 2(9)2 − 13 (9)3 + 288 =  لتر 207

𝑉(𝑡) = 0 → 2𝑡2 − 13 𝑡3 + 288 = 0 𝑡3 − 6𝑡2 + 864 = 0 → 𝑡 = 12 
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[2(1)+1]+ [2(2)+1]+…..=3+5+7+9+11+13 
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∑ 

 

 

 

 

 

 

 

 

 

 

=

 

= 3 × 25 = 75 

 

∑  

= ∑ 2𝑖15
𝑖=1 −   ∑ 3 = 215

𝑖=1 ∑ 𝑖 −15
𝑖=1  3 × 15 = 2(15)(16)2 − 45 = 195 

−= ∑ 𝑖220
𝑖=1 −  ∑ 3𝑖−=20

𝑖=1 ∑ 𝑖2 − 20
𝑖=1  3 ∑ 𝑖20

𝑖=1 = (20)(21)(41)6 − 3(20)(21)2 = 2240 

= 2(15)(16)2 − 45 = 195
−
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= ∑ 5𝑖100
𝑖=1 +   ∑ 2 = 5100

𝑖=1 ∑ 𝑖 + (100)15
𝑖=1 × 2 = 5(100)(101)2 + 200 = 25450 

−= 2 ∑ 𝑘20
𝑘=1 −   ∑ 3 − 220

𝑘=1 ∑ 𝑘 − ∑ 34
𝑘=1  4

𝑖=1  

−
= 2(20)(21)2 − 3(20) − 2(4)(5)2 − 3(4) = 352 

𝑓(0.4) + 𝑓(0.8) + ⋯ … 𝑓(4) =  ∑ 𝑓(0.4)𝑖10
𝑖=1       ∶   المطلوب 

∑ 3(0.4𝑖) + 5) = ∑(1.210
𝑖=1 𝑖 + 5) = 1.2 ∑(𝑖10

𝑖=1 + 5) = 1.2(10)(11)2 + 5(10) = 11610
𝑖=1  

∑ 𝑓(𝑥𝑖)∆𝑥𝑖50
𝑖=1  

= ∑ 𝑓(2𝑖). 250
𝑖=1  

= 2 ∑((2𝑖)2 + 4(2𝑖))50
𝑖=1  

= 2 ∑[4𝑖2 + 8𝑖]50
𝑖=1  

= 8 ∑ 𝑖2 + 16 ∑ 𝑖50
𝑖=1

50
𝑖=1  

= 8 (50)(51)(101)6 + 16 (50)(51)2  

 = 363800 
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2𝑛2 ∑ 𝑖 = 2𝑛2 𝑛(𝑛 + 1)2 = 𝑛 + 1𝑛  𝑛
𝑖=1  

1𝑛3 ∑ 𝑖2 + 2𝑛2 ∑ 𝑖 𝑛
𝑖=1

𝑛
𝑖=1  

= 1𝑛3 . 𝑛(𝑛 + 1)(2𝑛 + 1)6 + 2𝑛2 . 𝑛(𝑛 + 1)2  

= (𝑛 + 1)(2𝑛 + 1)6𝑛2 + (𝑛 + 1)𝑛  

= lim𝑛→∞ (𝑛 + 1)(2𝑛 + 1)6𝑛2 + (𝑛 + 1)𝑛 = 26 + 1 = 43 

1 [1 − (12)𝑛+1]1 − 12 − 1 = 2 [1 − (12)𝑛+1] − 1 

lim𝑛→∞ 2 [1 − (12)𝑛+1] − 1 = 2[1 − 0] − 1 = 1 
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 ∆𝑥𝑖 = 𝑏 − 𝑎𝑛 == 2 − 010 = 0.2               𝑃{0  ,0.2  ,0.4, … … … ,2} 

 

 

 

 

 

 

 

 

𝑛 = 10 ∆𝑥𝑖 = 𝑏 − 𝑎𝑛 == 2 − 010 = 0.2   →             𝑃{0  ,0.2  ,0.4, … … … ,2} 

𝑛 = 24 ∆𝑥𝑖 = 𝑏 − 𝑎𝑛 = 13 − 124 = 0.5         →       𝑃{1  ,1.5  ,2, … … … ,13} 

∆𝑥𝑖 = 𝑏 − 𝑎𝑛 = 3 − 0𝑛 = 3𝑛                𝑃 {0  , 3𝑛  , 6𝑛 , 9𝑛 , … … ,3} 

𝑛 = 30  , 𝑖 = 6 ∆𝑥𝑖 = 𝑎 + 𝑏 − 𝑎𝑛 𝑖 = 2 + 5 − 230 (6) = 2.6                

𝑛 = 40      ∆𝑥9 = 1 + 3 − 140 (9) = 1.45          ∆𝑥10 = 1 + 3−140 (10) = 1.5    𝑛 =   [𝑥9, 𝑥10] =    الفترة  الجزئية  العاشرة هي       [1.5, 1.45]
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𝑛 = 4  , ∆𝑥𝑖 = 𝑏 − 𝑎𝑛 = 2 − 04 = 0.5         →       𝑃{  0,0.5  ,1.5,2} 

𝐴𝐿 = 𝑏 − 𝑎𝑛 [𝑓(0) + 𝑓(0.5) + 𝑓(1) + 𝑓(1.5)]        
𝐴𝐿 = 12 [ 0 + 0.75 + 1 + 0.75] = 1.25        

𝐴𝑅 = 𝑏 − 𝑎𝑛 [𝑓(0.5) + 𝑓(1) + 𝑓(1.5) + 𝑓(2)]        
𝐴𝑅 = 12 [ 0.75 + 1 + 0.75 + 0] = 1.25        
 

 

𝐴𝑀 = 𝑏 − 𝑎𝑛 [𝑓(0.25) + 𝑓(0.75) + 𝑓(1.25) + 𝑓(1.75)]        
𝐴𝑀 = 12 [ 0.4375 + 0.9375 + 0.9375 + 0.4375] = 1.375        
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𝐴𝑅 = 𝑏 − 𝑎𝑛 [𝑓(0.1) + 𝑓(0.2) + 𝑓(0.3) + 𝑓(0.4) + 𝑓(0.1) + 𝑓(0.2) + 𝑓(0.3) + 𝑓(0.4)]                 𝐴𝑅    = 0.1[ 2 + 2.4 + 2.6 + 2.7 + 2.6 + 2.4 + 2 + 1.4 + 0.6] = 1.87        

𝐴𝐿 = 𝑏 − 𝑎𝑛 [𝑓(0) + 𝑓(0.2) + 𝑓(0.4) + 𝑓(0.6) + 𝑓(0.8) + 𝑓(1.2) + 𝑓(1.4)]                 𝐴𝐿    = 0.1[ 2 + 2.2 + 1.6 + 1.4 + 1.6 + 2 + 2.2 + 2.4 + 2] = 1.74        
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𝐴𝑅 = ∑ 𝑓(𝑐𝑖)∆𝑥𝑖16
𝑖=1  

       = ∑ 12 𝑖. 1416
𝑖=1  

       = ∑ 18 𝑖16
𝑖=1 = 18 . (16)(17)2 = 17 

 ملاحظة:  عندما يكون عدد المستطيلات قليل  

 نستخدم طريقة التجزئة 

 وغير ذلك نستخدم قانون مجموع ريمان 

∆𝑥𝑖 = 𝑏 − 𝑎𝑛 = 4 − 016 = 14 

𝑐𝑖 = 𝑥𝑖 = 0 + 14 𝑖 = 14 𝑖 

𝑓(𝑐𝑖) = 𝑓 (14 𝑖) = 14 𝑖 = 2 (14 𝑖) = 12 𝑖 

∆𝑥𝑖 = 𝑏 − 𝑎𝑛 = 4 − 024 = 16 

𝑐𝑖 = 𝑥𝑖−1 = 0 + 16 (𝑖 − 1) = 16 (𝑖 − 1) 

𝑓(𝑐𝑖) = 2. 16 (𝑖 − 1) = 13 (𝑖 − 1) 

𝐴𝐿 = ∑ 𝑓(𝑐𝑖)∆𝑥𝑖24
𝑖=1  

     = ∑ 13 (𝑖 − 1). 16 =24
𝑖=1 ∑ 118 (𝑖 − 1)24

𝑖=1  

       = 118 ∑(𝑖 − 1)24
𝑖=1 = 118 [(24)(25)2 − 24] = 15.33 

∆𝑥𝑖 = 𝑏 − 𝑎𝑛 = 4 − 08 = 12 

𝑐𝑖 = 𝑥𝑖−12 = 0 + 12 (𝑖 − 12) = 16 (𝑖 − 1) 

𝑓(𝑐𝑖) = 2. 12 (𝑖 − 12) = 𝑖 − 12 

𝐴𝑀 = ∑ 𝑓(𝑐𝑖)∆𝑥𝑖8
𝑖=1 = ∑ (𝑖 − 12) . 12 =8

𝑖=1 ∑ 12 (𝑖 − 12)8
𝑖=1   

       = 12 ∑ (𝑖 − 12)8
𝑖=1 = 12 [(8)(9)2 − 4] = 14 
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∑ 𝑓(𝑐𝑖)∆𝑥𝑖𝑛𝑖=1

 

∆𝑥𝑖 = 3𝑛 𝑐𝑖 = 𝑥𝑖= 𝑎 + 𝑏 − 𝑎𝑛 𝑖                               
        = 1 + 3𝑛 𝑖                               

𝑓(𝑐𝑖) = 𝑓 (1 + 3𝑛 𝑖) = 𝑖 − 12 

𝑓(𝑐𝑖) = 2 (1 + 3𝑛 𝑖) = 2 + 6𝑛 𝑖 

𝐴𝑛 = ∑ 𝑓(𝑐𝑖)∆𝑥𝑖𝑛
𝑖=1  

     = ∑ (2 + 6𝑛 𝑖) . 3𝑛 =𝑛
𝑖=1 ∑ 118 (𝑖 − 1)𝑛

𝑖=1  

       = 3𝑛 ∑ (2 + 6𝑛 𝑖)𝑛
𝑖=1 = 3𝑛 [∑ 2 + 6𝑛 ∑ 𝑖𝑛

𝑖=1  𝑛
𝑖=1 ] 

       =  3𝑛 [2𝑛 + 6𝑛 . 𝑛(𝑛 + 1)2 ] = 6 + 9(𝑛 + 1)𝑛  

𝐴 = lim𝑛→∞ 𝐴𝑛 = lim𝑛→∞ [6 + 9(𝑛 + 1)𝑛 ] = 6 + 9 = 15 
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∆𝑥𝑖 = 4𝑛 

𝑐𝑖 = 𝑥𝑖  = 𝑎 + 𝑏 − 𝑎𝑛 𝑖                               
        = 0 + 4𝑛 𝑖 = 4𝑛 𝑖                               

𝑓(𝑐𝑖) = 𝑓 (4𝑛 𝑖) = 3 (4𝑛 𝑖)2 = 48𝑛2 𝑖2 

 

𝐴𝑛 = ∑ 𝑓(𝑐𝑖)∆𝑥𝑖𝑛
𝑖=1  

     = ∑ 48𝑛2 𝑖2. 4𝑛 =𝑛
𝑖=1 ∑ 196𝑛3 𝑖2 = 196𝑛3 ∑ 𝑖2 =𝑛

𝑖=1
𝑛

𝑖=1  

       =  196𝑛3 . 𝑛(𝑛 + 1)(2𝑛 + 1)6 = 32(𝑛 + 1)(2𝑛 + 1)𝑛2  

𝐴 = lim𝑛→∞ 𝐴𝑛 = lim𝑛→∞ [32(𝑛 + 1)(2𝑛 + 1)𝑛2 ] = 64 

 

√𝑐𝑖 = √2√1 + 𝑖𝑛 = √2 + 2𝑛 𝑖                              
        𝑐𝑖 = 2 +  2𝑛 𝑖 = 𝑎 + ∆𝑥𝑖 . 𝑖                            𝑎 = 2 , 𝑏 = 4 

 

= lim𝑛→∞ ∑ 𝑓(𝑐𝑖)∆𝑥𝑖𝑛
𝑖=1  

= lim𝑛→∞ ∑  √𝑐𝑖∆𝑥𝑖𝑛
𝑖=1 = 𝐴2 
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∫ 𝑥2𝑑𝑥3
1  

∫ (𝑠𝑖𝑛2𝑥 + 𝑥)𝑑𝑥𝜋
0  

= lim𝑛→∞ ∑ 𝑠𝑖𝑛 𝜋𝑛 𝑖. 1𝑛 = ∫ 𝑠𝑖𝑛𝜋𝑥𝑑𝑥10𝑛𝑖=1          

𝑐𝑖 = 1𝑛 𝑖 = 0 + 𝑏 − 𝑎𝑛 𝑖 ∆𝑥𝑖 = 1𝑛 , 𝑓(𝑐𝑖) = 𝑠𝑖𝑛 𝜋𝑛 𝑖 = 𝑠𝑖𝑛𝜋 𝑖𝑛 

= lim𝑛→∞ ∑ 𝑓(𝑐𝑖)∆𝑥𝑖𝑛
𝑖=1 lim𝑛→∞ ∑(3𝑐𝑖2 − 1). 1𝑛𝑛

𝑖=1  

= lim𝑛→∞ ∑ 13𝑐𝑖2 + 1 . 1𝑛𝑛
𝑖=1  
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2𝑥2 + 𝑥]03 = [2(3)2 + 3] − 0 = 21 

𝑥3]01 = [(1)3] − 0 = 1 
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 خواص التكـامل المحـدود 
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2𝑥2 + 𝑥]13 = [2(3)2 + 3] − [2(1)2 + 1] = 18 

∫ (3𝑥2 + 6𝑥)𝑑𝑥 =5
2 𝑥3 + 3𝑥2]25 = [(5)3 + 3(5)2] − [(2)3 + 3(2)2] = 180 

𝑒2𝑥2 ]0𝑙𝑛2 = 12 [𝑒2𝑙𝑛2 − 𝑒0] = 12 [4 − 1] = 32 

𝑡𝑎𝑛−1𝑥]01 = [𝑡𝑎𝑛−11 − 𝑡𝑎𝑛−10] = 𝜋4 − 0 = 𝜋4 

= 12 ∫ 2𝑥𝑥2 + 1 𝑑𝑥 = 121
0 ln (𝑥2 + 1)]01 = 12 [𝑙𝑛2 − 𝑙𝑛1] = 12 [𝑙𝑛2 − 0] = 12 𝑙𝑛2 = 𝑙𝑛√2 

 (𝑥66 − 56 𝑥65)]01 = 16 + 56 = 1 



35                       0505712489د:حيدر عامر السعافين            

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
z 

 𝑡𝑎𝑛𝑥]𝜋6
𝜋3 = 𝑡𝑎𝑛 𝜋6 − 𝑡𝑎𝑛 𝜋3 = √3 − √33 = 2√3 

= ∫ 𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥 𝑑𝑥 = −𝜋40 ln |𝑐𝑜𝑠𝑥|]01 = − [𝑙𝑛 |𝑐𝑜𝑠 𝜋4| − 𝑙𝑛|𝑐𝑜𝑠0|] = − [𝑙𝑛 √22 − 𝑙𝑛1]
= −𝑙𝑛 √22 =

= 12 ∫ 2𝑥𝑒𝑥2𝑑𝑥 = 121
0 𝑒𝑥2]01 = 12 [𝑒(1)2−𝑒(0)2] = 12 [𝑒 − 1] 

− 𝑐𝑜𝑠2𝑥2 − 𝑠𝑖𝑛3𝑥3 ]0𝜋2 = −𝑐𝑜𝑠 𝜋2 − 𝑠𝑖𝑛 1.5𝜋3 − [−𝑐𝑜𝑠02 − 𝑠𝑖𝑛𝑜3 ] = 43 

∫ 12 (1 − 𝑐𝑜𝑠2𝑥)𝑑𝑥 =𝜋2
0

12 (𝑥 − 𝑠𝑖𝑛2𝑥2 )]0𝜋2 = 12 [(𝜋2 − 𝑠𝑖𝑛𝜋2 ) − (0 − 𝑠𝑖𝑛02 )] = 𝜋4 
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∫(2𝑥 − 2)𝑑𝑥 + ∫(3𝑥2 − 2)𝑑𝑥4
0 = 𝑥2 − 2𝑥0

−4 ]−40 + 𝑥3 − 2𝑥]04 = −24 + 56 = 32 

 ∫(2𝑥 + 1)𝑑𝑥 + ∫(𝑒𝑥 + 1)𝑑𝑥3
0 = 𝑥2 + 𝑥0

−1 ]−10 + 𝑒𝑥 + 𝑥]03 = 𝑒3 + 2 

 

∫(6𝑥 − 3𝑥2)𝑑𝑥 +2
0 ∫(3𝑥2 − 6𝑥)𝑑𝑥 = 3𝑥2 − 𝑥3]02 + 𝑥3 − 3𝑥2]244

2 = 24 

 

∫ 2[𝑥 + 3]𝑑𝑥 =2
−1  

∫ 4𝑑𝑥 +0
−1 ∫ 6𝑑𝑥 + ∫ 8𝑑𝑥 = 4 + 6 + 8 = 182

1
1

0  
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∫ 3𝑓(𝑥)𝑑𝑥 = 15 → ∫ 𝑓(𝑥)𝑑𝑥 = 52
−1

2
−1  

∴ ∫ 𝑓(𝑥)𝑑𝑥 = ∫ 𝑓(𝑥)𝑑𝑥 + ∫ 𝑓(𝑥)𝑑𝑥 = 5 + (−6) = −14
2

2
−1

4
−1  

= 0 

= 3 (-10)=-30 

∫ 𝑔(𝑥)𝑑𝑥 + ∫ 1 𝑑𝑥 = 107
1

7
1  

∫ 𝑔(𝑥)𝑑𝑥 + 6 = 107
1  

∫ 𝑔(𝑥)𝑑𝑥 = 10 − 6 = 47
1  

= 2 ∫ 𝑓(𝑥)𝑑𝑥 + ∫ 𝑔(𝑥)𝑑𝑥 = 2(10) + 47
1

7
1 = 24 

7 

7 

2 

= -7 

  = ∫ 𝑓(𝑥)𝑑𝑥 + ∫ 𝑓(𝑥)𝑑𝑥 = 10 − (−3) = 137
2

7
1  
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−1 ≤ 𝑓(𝑥) ≤ 32 

∫ −1𝑑𝑥 ≤3
−3 ∫ 𝑓(𝑥)𝑑𝑥 ≤3

−3 ∫  32 𝑑𝑥 3
−3  

6 ≤ ∫ 𝑓(𝑥)𝑑𝑥 ≤3
−3 9 

,0]يكون  𝜋]0 علي الفترة ≤ 𝑠𝑖𝑛𝑥 ≤ 1 1 ≤ 1 + 𝑠𝑖𝑛𝑥 ≤ 2 1 ≤ √1 + 𝑠𝑖𝑛𝑥 ≤ √2 

∫ 1𝑑𝑥𝜋
0 ≤ ∫ √1 + 𝑠𝑖𝑛𝑥𝑑𝑥 ≤ ∫ √2𝑑𝑥𝜋

0
𝜋

0  

 1(𝜋 − 0) ≤ ∫ √1 + 𝑠𝑖𝑛𝑥𝑑𝑥 ≤ √2𝜋
0 (𝜋 − 0) 

𝜋 ≤ ∫ √1 + 𝑠𝑖𝑛𝑥𝑑𝑥 ≤ √2𝜋
0 𝜋 

,0]يكون  𝜋]0 علي الفترة ≤ 𝑥 ≤ 1 0 ≤ 𝑥2 ≤ 1 1 ≤ 𝑥2 + 1 ≤ 2 1 ≤ √𝑥2 + 1 ≤ √2 3𝑥2 ≤ 3𝑥2√1 + 𝑥2 ≤ 3√2𝑥2 

∫ 31
0 𝑥2𝑑𝑥 ≤ ∫ 31

0 𝑥2√1 + 𝑥2𝑑𝑥 ≤ ∫ 31
0 √2𝑥2𝑑𝑥 

𝑥3]01 ≤ ∫ 31
0 𝑥2√1 + 𝑥2𝑑𝑥 ≤ √2𝑥3]01 

1 ≤ ∫ 31
0 𝑥2√1 + 𝑥2𝑑𝑥 ≤ √2 

 

1 ≤ 𝑥 ≤ 2 1 ≤ √𝑥 ≤ −1 ≥ −√𝑥 ≥ −√2 −√2 ≤ √𝑥 ≤ −1 𝑒−√2 ≤ 𝑒√𝑥 ≤ 𝑒−1 

𝑒−√2. 𝑥2 ≤ 𝑥2𝑒√𝑥 ≤ 𝑥2𝑒−1 

∫ 𝑒−√22
1 . 𝑥2𝑑𝑥 ≤ ∫ 𝑥22

1 𝑒√𝑥𝑑𝑥 ≤ ∫ 𝑒−12
1 𝑥2𝑑𝑥 

𝑒−√2. 𝑥33 ]12 ≤ ∫ 𝑥22
1 𝑒√𝑥𝑑𝑥 ≤ 𝑒−1. 𝑥33 ]12 

𝑒−√2. 73 ≤ ∫ 𝑥22
1 𝑒√𝑥𝑑𝑥 ≤ 𝑒−1. 73 

0.56 ≤ ∫ 𝑥22
1 𝑒√𝑥𝑑𝑥 ≤ 0.85 
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 موجب  سالب
 موجب 

=
12 (2 + 5)(6) = ف مساحة شبه المنحر 21  

=
12 𝜋(3)2 = 92 𝜋    وحدة  3مساحة نصف دائرة طول نصف قطرها  

=
12 (2)(2) + 12 (1)(1) = 52   

= 12 (3) (32) + (2 + 4.5)2 (3) + 12 (3)(1) = 13.5 

= − 12 (3) (32) + (2 + 4.5)2 (3) − 12 (3)(1) = 6 
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𝑓𝑎𝑣𝑒 = 13 − 0 ∫(2𝑥 − 𝑥2)𝑑𝑥3
0  

𝑓𝑎𝑣𝑒 = 13 𝑥2 − 𝑥33 ]03 = 13 [(3)2 − (3)33 ] = 0  
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𝑓𝑎𝑣𝑒 = 19 (∫ 𝑓(𝑥)𝑑𝑥 + ∫ 𝑓(𝑥)𝑑𝑥 + ∫ 𝑓(𝑥)𝑑𝑥) = 19 (4 + 8 + (−3))2
0 = 12

0
2

0  

∫ 2𝑓(𝑥)𝑑𝑥 = 16 → 6
2 ∫ 𝑓(𝑥)𝑑𝑥 = 86

2  

∫ 𝑓(𝑥)𝑑𝑥 = 3 → 6
9 ∫ 𝑓(𝑥)𝑑𝑥 = −39

6  

12 ∫ 𝑓(𝑥)𝑑𝑥 =  3 → 20 ∫ 𝑓(𝑥)𝑑𝑥 = 620        13 ∫ 𝑓(𝑥)𝑑𝑥 =  7 → 5
2 ∫ 𝑓(𝑥)𝑑𝑥 = 215

2  

𝑓𝑎𝑣𝑒 = 15 ∫ 𝑓(𝑥)𝑑𝑥 = 15 [6 + 21] = 275 = 2.4 50      

13 ∫ 𝑓(𝑥)𝑑𝑥 =  1 → 41 ∫ 𝑓(𝑥)𝑑𝑥 = 341        

∫(2𝑥 − 5𝑓(𝑥))𝑑𝑥 =  7  4
1  

       𝑥2]1 −4 5 ∫ 𝑓(𝑥)𝑑𝑥 = (16 − 1) − 5(3) = 041  



42                       0505712489د:حيدر عامر السعافين            

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



43                       0505712489د:حيدر عامر السعافين            

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝑃/(𝑡) = (400 − 0.3𝑡) − (396 + 0.2𝑡) = 4 − 0.5𝑡 𝑃/(𝑡) = 0  𝑡 =  تزايد   (0,8)  8

 تناقص    (8,12)

8شهر   

∫ (4 − 0.5𝑡)𝑑𝑡 =12
0 (4𝑡 − 14 𝑡2)]0

12 = 12 

𝑓𝑎𝑣𝑒 = 112 ∫ (4 − 0.5𝑡)𝑑𝑡 =12
0

1212 =  الف  1
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(𝑥3 + 𝑥)]13 = (33 + 3) − (13 + 1) = 30 − 2 = 28 

∫ (𝑥32 + 3𝑥) 𝑑𝑥 =4
1 (25 𝑥52 + 3𝑙𝑛|𝑥|)]1

4 = 625 + 3𝑙𝑛4 

(6𝑒−2𝑥−2 + 4𝑥)]0
1 = 7 − 3𝑒2 

(3𝑠𝑖𝑛−1𝑥)]012 = 3 [𝑠𝑖𝑛−1 12 − 𝑠𝑖𝑛−10] = 3 (𝜋6 − 0) = 𝜋2 
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∫ 1 𝑑𝑥 = (𝑥)]0𝜋2 = 𝜋2 − 0 =𝜋2
0

𝜋2 

(𝑡𝑎𝑛𝑥)]0𝜋4 = 𝑡𝑎𝑛 𝜋4 −tan 0 = 1 − 0 = 1 

∫ 𝑠𝑖𝑛2𝑥 𝑑𝑥 = (−𝑐𝑜𝑠2𝑥2 )]0
𝜋2 = − [𝑐𝑜𝑠 2𝜋 2⁄2 − 𝑐𝑜𝑠0] = −𝜋2

0 [𝑐𝑜𝑠𝜋2 − (−1)] = −(0 + 1) = −1 

(sin 4𝑥4 )]0
𝜋4 = 𝑠𝑖𝑛4 𝜋 4⁄4 −sin 0 = 𝑠𝑖𝑛𝜋4 − 0 = 0 

12 ∫(𝑐𝑜𝑠2𝑥 + 1) 𝑑𝑥 = (𝑠𝑖𝑛2𝑥2 + 𝑥)]0
𝜋2 = [(𝑠𝑖𝑛 2𝜋 2⁄2 + 𝜋2) − (𝑠𝑖𝑛0 + 0] = 𝜋2𝜋2

0  
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→ 𝐹/(𝑥) = 𝑥2 + 2𝑥 + 1 

→ 𝐹/(𝑥) = 0 

→ 𝐹/(𝑥) = −𝑥𝑒2𝑥 
→ 𝐹/(𝑥) = 𝑠𝑖𝑛2𝑥 

𝒇(𝒙) نشتق  الطرفين  للحصول  على 𝒇(𝒙) = 𝟏. 𝒍𝒏𝒙 + 𝒙. 𝟏𝒙 − 𝟏 = 𝒍𝒏𝒙 𝒍𝒏𝒆 = 𝟏 

𝐹(1) = ∫ √4𝑡2 − 1𝑑𝑡 = 01
1  

𝐹/(𝑥) = √4𝑥2 − 1 𝐹/(1) = √4 − 1 = √3 
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𝐹/(𝑥) = ((𝑥2)3 + 2). 2𝑥 = (𝑥6 + 2). 2𝑥 = 2𝑥7 + 4𝑥 

𝐹/(𝑥) = (𝑠𝑖𝑛𝑥2). 2𝑥 = 2𝑥𝑠𝑖𝑛𝑥2 

𝐹/(𝑥) = − ∫ 𝑒𝑡2𝑑𝑡 = −√𝑥
1 𝑒√𝑥2 . 12√𝑥 = − 12√𝑥 𝑒𝑥 = − 𝑒𝑥2√𝑥 

𝐹/(𝑥) = tan(𝑠𝑖𝑛𝑥) . 𝑐𝑜𝑠𝑥 
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𝐹/(𝑥) = 𝑐𝑜𝑠𝑥(𝑠𝑖𝑛3𝑥 + 2) − 1(𝑥3 + 2) 

= 𝐹/(𝑥) = 2𝑥 𝑐𝑜𝑠𝑥2 − 12√𝑥 . 𝑐𝑜𝑠√𝑥 

𝐹/(𝑥) = (−𝑠𝑖𝑛𝑥) 1𝑐𝑜𝑠2𝑥 + 1 − (𝑐𝑜𝑠𝑥) 1𝑠𝑖𝑛2𝑥 + 1 

𝐹/(𝑥) = −𝑠𝑖𝑛𝑥𝑐𝑜𝑠2𝑥 + 1 − 𝑐𝑜𝑠𝑥𝑠𝑖𝑛2𝑥 + 1 
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𝐹/(𝑥) = 12√𝑥 . 𝑡𝑎𝑛3√𝑥 − 2. 𝑡𝑎𝑛3(2𝑥) 

𝐹/(𝑥) = 𝑡𝑎𝑛(3√𝑥)2√𝑥 − 2tan (6𝑥) 

𝐹/(𝑥) = 𝑠𝑒𝑐2𝑥. 3𝑡𝑎𝑛𝑥 − 3(2 − 𝑥)(−1) 𝐹/(𝑥) = 3𝑡𝑎𝑛𝑥 𝑠𝑒𝑐2𝑥 + 6 − 3𝑥 

𝐹/(𝑥) = ln 𝑒2𝑥 . 2𝑒2𝑥 − ln 𝑒4√𝑥 . 𝑒4√𝑥  42√𝑥 

𝐹/(𝑥) = 2𝑥. 2𝑒2𝑥 − 4√𝑥. 𝑒4√𝑥  42√𝑥 = 4𝑥𝑒2𝑥 − 8𝑒4√𝑥 

𝐹/(𝑥) = 1√1 − 𝑥2 . 𝑠𝑖𝑛(𝑠𝑖𝑛−1𝑥) − 𝑠𝑖𝑛𝑥 

𝐹/(𝑥) = 𝑥√1 − 𝑥2 − 𝑠𝑖𝑛𝑥 
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𝐹/(𝑥) = −𝑠𝑖𝑛𝑥√1 − 𝑐𝑜𝑠2𝑥 − 𝑐𝑜𝑠𝑥√1 − 𝑠𝑖𝑛2𝑥 𝐹/(𝑥) = −𝑠𝑖𝑛𝑥√𝑠𝑖𝑛2𝑥 − 𝑐𝑜𝑠𝑥√𝑐𝑜𝑠2𝑥 𝐹/(𝑥) = −𝑠𝑖𝑛𝑥. 𝑠𝑖𝑛𝑥 − 𝑐𝑜𝑠𝑥. 𝑐𝑜𝑠𝑥 𝐹/(𝑥) = −[𝑠𝑖𝑛2𝑥 + 𝑐𝑜𝑠2𝑥] = −1 

𝐹/(𝑥) = 1 − ∫ 1𝑡2 + 1 𝑑𝑡𝑡𝑎𝑛𝑥
0  

𝐹/(𝑥) = 1 − 1𝑡𝑎𝑛2𝑥 + 1 . 𝑠𝑒𝑐2𝑥 

𝐹/(𝑥) = 1 − 𝑠𝑒𝑐2𝑥𝑠𝑒𝑐2𝑥 = 1 − 1 = 0 

 مساعدة: افرض  

𝑓(𝑢) = ∫ 𝑠𝑖𝑛𝑡 𝑑𝑡𝑢
0  

𝑔(𝑢) = ∫ 𝑓(𝑢)𝑑𝑢3𝑥
𝑜  

𝑔/(𝑥) = 𝑓(3𝑥). 3 = 3𝑓(3𝑥) = 3 ∫ 𝑠𝑖𝑛𝑡 𝑑𝑡3𝑥
0  

𝑔// = 3 sin 3𝑥 .3 = 9 sin 3𝑥 
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ℎ/(𝑥) = 𝑓(𝑔(𝑥)). 𝑔/(𝑥) ℎ/(3) = 𝑓(𝑔(3)). 𝑔/(3) ℎ/(3) = 𝑓(4). (2) ℎ/(3) = (−1)(2) = −2 

= ∫ 𝑓(𝑡)𝑑𝑡 = 03
1  

= ∫ 𝑓(𝑡)𝑑𝑡 = 56
1  = 𝑓(3) = 1 

𝑓𝑎𝑣𝑒 = 16 − 1 ∫ 𝑓(𝑡)𝑑𝑡 = 15 (5) = 16
1  

𝒇(𝒄) = 𝒇𝒂𝒗𝒆  → 𝒇(𝒄) = 𝟏  → 𝒄 = 𝟑  , 𝒄 =  مرفوض 𝟔

(𝟐, 𝟔) 

𝑯(𝒙) = ∫ 𝑓(𝑡)𝑑𝑡 = 122
1 𝒙   وقيمتها    =  عند 𝟐
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→ 𝐻/(𝑥) = 𝑓(𝑥) 

1,3 (−∞, 1), (3, ∞) (1,3) 

 𝑥 = 1 𝑥 = 3 

𝑥 = 2 

(2, ∞) (−∞,  الدالة   𝑓 متناقصة      (2
 تعني  مشتقتها  سالية 

𝑠(0) = ∫ 𝑣(𝑡)𝑑𝑡 = 00
0  

𝑠(7) = ∫ 𝑣(𝑡)𝑑𝑡 = 37
0  

𝑣(6) = 3 

𝑣/(5) = 3 
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𝑚 = 𝐻/ = 2𝑥(2𝑥 − 1)  𝑚 = 𝐻/(1) = 2(1)(2 − 1) = 2    (1,0) 𝑦 − 𝑦1 = 𝑚(𝑥 − 𝑥1) 𝑦 − 0 = 2(𝑥 − 1) → 𝑦 = 2𝑥 − 2 

𝑚 = 𝐻/ = −𝑠𝑖𝑛𝑥 + 2𝑒−2𝑥 − 𝑒−𝑥  𝑚 = 𝐻/(0) = − sin 0 + 2(1) − 1 = 1    ,(0,1) 𝑦 − 𝑦1 = 𝑚(𝑥 − 𝑥1) 𝑦 − 1 = 1(𝑥 − 0) → 𝑦 = 𝑥 + 1 
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𝐴 = ∫ 𝑠𝑖𝑛𝑥 𝑑𝑥 =𝜋
0 (−𝑐𝑜𝑠𝑥)]0𝜋 

= −(𝑐𝑜𝑠𝜋 − 𝑐𝑜𝑠0) = 2 

𝐴 = ∫ 𝑠𝑖𝑛𝑥 𝑑𝑥 + ∫ 𝑠𝑖𝑛𝑥 𝑑𝑥 =2𝜋
𝜋 =𝜋

0 (−𝑐𝑜𝑠𝑥)]0𝜋 + (𝑐𝑜𝑠𝑥)]𝜋2𝜋 = 2 + 2 = 4 

𝐴 = ∫(4 − 𝑥2)2
−2 𝑑𝑥 = (4𝑥 − 𝑥33 )]−2

2 = (323 ) 

𝑓(𝑥) نوجد نقاط التقاطع بين محور السينات والدالة = 𝑦1 = 4 − 𝑥2, 𝑦2 = 0 𝑦1 = 𝑦2 → 4 − 𝑥2 = 0 4 − 𝑥2 = 0 → 𝑥2 = 4  → 𝑥 = ±2 

𝑓/(𝑡) الإثبات:  > 𝑔/(𝑡) 

∫ 𝑓/(𝑡)𝑑𝑡 > 𝑥
𝑎 ∫ 𝑔/(𝑡)𝑑𝑡𝑥

𝑎  

𝑓(𝑥)]𝑎𝑥 >  𝑔(𝑥)]𝑎𝑥 𝑓(𝑥) − 𝑓(𝑎) > 𝑔(𝑥) − 𝑔(𝑎) 𝑓(𝑥) > 𝑔(𝑥)  # 
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= 12 ∫ 2(2𝑥 + 1)5𝑑𝑥 = 12 . (2𝑥 + 1)66 = (2𝑥 + 1)612 + 𝑐 

= 13 ∫ 3𝑥2(𝑥3 + 1)5𝑑𝑥 = 13 . (𝑥3 + 1)66 = (𝑥3 + 1)618 + 𝑐 

∫ 𝑢5 𝑑𝑢2 = 12 ∫ 𝑢5 𝑑𝑢2 = 12 . 𝑢66 = (2𝑥 + 1)612 + 𝑐 

𝑢 = 2𝑥 + 1: 𝑑𝑢𝑑𝑥 حل آخر = 2 

𝑑𝑥 = 𝑑𝑢2  

𝑢 = 𝑥3 + 1: 𝑑𝑢𝑑𝑥 حل آخر = 3𝑥2 

𝑑𝑥 = 𝑑𝑢3𝑥2 

∫ 𝑥2. 𝑢5 𝑑𝑢3𝑥2 = 13 ∫ 𝑢5𝑑𝑢 = 13 . 𝑢66 = (𝑥3 + 1)618 + 𝑐 
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𝑢 = 𝑥2 + 1 𝑑𝑢𝑑𝑥 = 2𝑥 

𝑑𝑥 = 𝑑𝑢2𝑥 

∫ 𝑥𝑢3 . 𝑑𝑢2𝑥 = 12 ∫ 𝑢−3𝑑𝑢 = 12 . 𝑢−2−2 = − 14𝑢2 + 𝑐 = − 14(𝑥2 + 1)2 + 𝑐 

𝑢 = 4 − 𝑥4 𝑑𝑢𝑑𝑥 = −2𝑥3 

𝑑𝑥 = 𝑑𝑢−2𝑥3 

∫ 𝑥3𝑢12 . 𝑑𝑢−2𝑥3 = ∫ 𝑥3. 𝑢−12 𝑑𝑢−2𝑥3 = − 12 ∫ 𝑢−12𝑑𝑢= − 12 . 2𝑢12 = −√4 − 𝑥2 + 𝑐  

𝑢 = √𝑥 + 1 𝑑𝑢𝑑𝑥 = 12√𝑥 𝑑𝑥 = 2√𝑥𝑑𝑢 
∫ 𝑢3√𝑥 . 2√𝑥𝑑𝑢 = 2 ∫ 𝑢3 𝑑𝑢 = 2𝑢44 + 𝑐 = 12 (√𝑥 + 1)4 + 𝑐 

𝑢 = 1 + √𝑥 𝑑𝑢𝑑𝑥 = 12√𝑥 𝑑𝑥 = 2√𝑥𝑑𝑢 

∫ 1√𝑥. 𝑢 . 2√𝑥𝑑𝑢 = 2 ∫ 1𝑢 𝑑𝑢 = 2𝑙𝑛|𝑢| + 𝑐 = 2𝑙𝑛|1 + √𝑥 + 𝑐| 
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𝑢 = − 𝑥22  𝑑𝑢𝑑𝑥 = −2𝑥2 = −𝑥 

𝑑𝑥 = 𝑑𝑢−𝑥 

∫ 𝑥 𝑒𝑢  𝑑𝑢−𝑥 = − ∫ 𝑒𝑢 𝑑𝑢 = −𝑒𝑢 + 𝑐 = −𝑒−𝑥22 + 𝑐 

𝑢 = 𝑒𝑥 + 1 𝑑𝑢𝑑𝑥 = 𝑒𝑥 

𝑑𝑥 = 𝑑𝑢𝑒𝑥  

∫  𝑒𝑥√𝑢 𝑑𝑢𝑒𝑥 = ∫ 𝑢12 𝑑𝑢 = 23 𝑢32 + 𝑐 = 23 (𝑒𝑥 + 1)32 + 𝑐 

𝑢 = √𝑥 𝑑𝑢𝑑𝑥 = 12√𝑥 𝑑𝑥 = 2√𝑥𝑑𝑢 

∫  𝑒𝑢√𝑥 . 2√𝑥𝑑𝑢 = 2 ∫ 𝑒𝑢 𝑑𝑢 = 2𝑒𝑢 + 𝑐 = 2𝑒√𝑥 + 𝑐 

𝑢 = 𝑙𝑛𝑥 𝑑𝑢𝑑𝑥 = 1𝑥 𝑑𝑥 = 𝑥 𝑑𝑢 

= ∫  √𝑢𝑥 . 𝑥𝑑𝑢 = ∫ 𝑢12 𝑑𝑢 = 23 𝑢32 + 𝑐 = 23 (𝑙𝑛𝑥)32 + 𝑐 

𝑢 = 𝑙𝑛𝑥 𝑑𝑢𝑑𝑥 = 1𝑥 𝑑𝑥 = 𝑥 𝑑𝑢 

= ∫ 2𝑙𝑛𝑥𝑥 𝑑𝑥 = 2 ∫  𝑢𝑥 . 𝑥𝑑𝑢 = 2 ∫ 𝑢𝑑𝑢 = 2. 𝑢22 + 𝑐 = (𝑙𝑛𝑥)2 + 𝑐 
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𝑢 = 𝑙𝑛√𝑥 

𝑑𝑢𝑑𝑥 = 12√𝑥√𝑥 = 12𝑥 𝑑𝑥 = 2𝑥 𝑑𝑢 

= ∫ 1𝑥 . 1𝑢 . 2𝑥𝑑𝑢 = 2 ∫  1𝑢 𝑑𝑢 = 2 𝑙𝑛|𝑢| + 𝑐 = 2𝑙𝑛|𝑙𝑛√𝑥| + 𝑐 

𝑢 = 𝑥2 − 2𝑥 + 2 𝑑𝑢𝑑𝑥 = 2𝑥 − 2 

𝑑𝑥 =  𝑑𝑢2𝑥 − 2 = 𝑑𝑢2(𝑥 − 1) 

= 2 ∫  (𝑥 − 1). 𝑢 𝑑𝑢2(𝑥 − 1) = ∫ 𝑢𝑑𝑢 = 𝑢22 = (𝑥2 − 2𝑥 + 1)22 + 𝑐 

𝑢 = 𝑥2 − 1 𝑑𝑢𝑑𝑥 = 2𝑥 

𝑑𝑥 =  𝑑𝑢2𝑥 

= ∫  𝑥𝑢3. 𝑑𝑢2𝑥 = 12 ∫ 𝑢3𝑑𝑢 = 𝑢48 = (𝑥2 − 1)48 + 𝑐 

= ∫  𝑒𝑡𝑎𝑛𝑥. 𝑒2 ln 𝑠𝑒𝑐𝑥𝑑𝑥 = ∫ 𝑒𝑡𝑎𝑛𝑥. 𝑒ln 𝑠𝑒𝑐2𝑥 𝑑𝑥 

= ∫ 𝑒𝑡𝑎𝑛𝑥. 𝑠𝑒𝑐2𝑥𝑑𝑥  = ∫ 𝑒𝑢. 𝑠𝑒𝑐2𝑥 𝑑𝑢𝑠𝑒𝑐2𝑥 = ∫ 𝑒𝑢 𝑑𝑢 = 𝑒𝑢 = 𝑒𝑡𝑎𝑛𝑥 + 𝑐 

𝑢 = 𝑡𝑎𝑛𝑥 𝑑𝑢𝑑𝑥 = 𝑠𝑒𝑐2𝑥 

𝑑𝑥 =  𝑑𝑢𝑠𝑒𝑐2𝑥 
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𝑢 = ln 𝑠𝑖𝑛𝑥 𝑑𝑢𝑑𝑥 = 𝑐𝑜𝑠𝑥𝑠𝑖𝑛𝑥 = 𝑐𝑜𝑡𝑥 

𝑑𝑥 = 𝑑𝑢𝑐𝑜𝑡𝑥 

𝑢 = 𝑠𝑒𝑐𝑥 + 𝑡𝑎𝑛𝑥 𝑑𝑢𝑑𝑥 = 𝑠𝑒𝑐2𝑥 + 𝑠𝑒𝑐𝑥𝑡𝑎𝑛𝑥 

𝑑𝑥 = 𝑑𝑢𝑠𝑒𝑐2𝑥 + 𝑠𝑒𝑐𝑥𝑡𝑎𝑛𝑥 

∫ 𝑒𝑐𝑜𝑡𝑥𝑠𝑖𝑛2𝑥 𝑑𝑥 = ∫ 𝑐𝑠𝑐2𝑥 . 𝑒𝑐𝑜𝑡𝑥 𝑑𝑥 = −𝑒𝑐𝑜𝑡𝑥 + 𝑐 

∫ 𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥 𝑑𝑥 = − ∫ −𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥  𝑑𝑥 = −𝑙𝑛|𝑐𝑜𝑠𝑥| = 𝑙𝑛(|𝑐𝑜𝑠𝑥|)−1 = 𝑙𝑛𝑠𝑒𝑐𝑥 + 𝑐 

∫ 𝑐𝑜𝑡𝑥𝑢 . 𝑑𝑢𝑐𝑜𝑡𝑥 = − ∫ 1𝑢  𝑑𝑢 = −𝑙𝑛|𝑢| = 𝑙𝑛(𝑙𝑛|𝑠𝑖𝑛𝑥|) + 𝑐 

∫ 𝑠𝑒𝑐𝑥(𝑠𝑒𝑐𝑥 + 𝑡𝑎𝑛𝑥)𝑠𝑒𝑐𝑥 + 𝑡𝑎𝑛𝑥 𝑑𝑥 = ∫ 𝑠𝑒𝑐2𝑥 + 𝑠𝑒𝑐𝑥𝑡𝑎𝑛𝑥𝑠𝑒𝑐𝑥 + 𝑡𝑎𝑛𝑥 𝑑𝑥 = ∫ 𝑠𝑒𝑐2𝑥+𝑠𝑒𝑐𝑥𝑡𝑎𝑛𝑥𝑢 . 𝑑𝑢𝑠𝑒𝑐2𝑥+𝑠𝑒𝑐𝑥𝑡𝑎𝑛𝑥=∫ 𝑑𝑢𝑢 = 𝑙𝑛|𝑢| = 𝑙𝑛|𝑠𝑒𝑐𝑥 + 𝑡𝑎𝑛𝑥| + 𝑐 

∫ 𝑐𝑠𝑐𝑥(𝑐𝑠𝑐𝑥 + 𝑐𝑜𝑡𝑥)𝑐𝑠𝑐𝑥 + 𝑐𝑜𝑡𝑥 𝑑𝑥 = ∫ 𝑐𝑠𝑐2𝑥 + 𝑐𝑠𝑐𝑥𝑐𝑜𝑡𝑥𝑠𝑒𝑐𝑥 + 𝑡𝑎𝑛𝑥 𝑑𝑥 

=− ∫ − (𝑐𝑠𝑐2𝑥+𝑐𝑠𝑐𝑥𝑐𝑜𝑡𝑥𝑐𝑠𝑐𝑥+𝑐𝑜𝑡𝑥 ) 𝑑𝑥 = −𝑙𝑛|𝑐𝑠𝑐𝑥 + 𝑐𝑜𝑡𝑥| + 𝑐 
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= 12 ∫ 2𝑥𝑐𝑜𝑠𝑥2𝑑𝑥 = 12 𝑠𝑖𝑛𝑥2 + 𝑐 

= 12 ∫ 2𝑥𝑐𝑜𝑠𝑥2𝑑𝑥 = 12 𝑠𝑖𝑛𝑥2 + 𝑐 

𝑢 = ln 𝑥 𝑑𝑢𝑑𝑥 = 1𝑥 𝑑𝑥 = 𝑥𝑑𝑢 
= ∫ cos 𝑢𝑥 . 𝑥𝑑𝑢 = ∫ 𝑐𝑜𝑠𝑢 𝑑𝑢 = 𝑠𝑖𝑛𝑢 = 𝑠𝑖𝑛(𝑙𝑛𝑥) + 𝑐 

𝑢 = 𝑥3 𝑑𝑢𝑑𝑥 = 3𝑥2 

𝑑𝑥 = 𝑑𝑢3𝑥2 

= ∫ 𝑥2𝑠𝑒𝑐2𝑢. 𝑑𝑢3𝑥2 = 13 ∫ 𝑠𝑒𝑐2𝑢 𝑑𝑢 = 13 𝑡𝑎𝑛𝑢 = 13 𝑡𝑎𝑛𝑥3 𝑐 
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𝑢 = 1𝑥 𝑑𝑢𝑑𝑥 = −1𝑥2  𝑑𝑥 = −𝑥2𝑑𝑢 
= ∫ 1𝑥2 𝑠𝑒𝑐 𝑢 𝑡𝑎𝑛𝑢 (−𝑥2𝑑𝑢) = − ∫ 𝑠𝑒𝑐𝑢 𝑡𝑎𝑛𝑢𝑑𝑢 

= −𝑠𝑒𝑐𝑢 = − sec 1𝑥 + 𝑐 

= ∫ 𝑥2𝑠𝑒𝑐2𝑢. 𝑑𝑢3𝑥2 = 13 ∫ 𝑠𝑒𝑐2𝑢 𝑑𝑢 = 13 𝑡𝑎𝑛𝑢 = 13 𝑡𝑎𝑛𝑥3 𝑐 

= ∫ 𝑥2𝑠𝑒𝑐2𝑢. 𝑑𝑢3𝑥2 = 13 ∫ 𝑠𝑒𝑐2𝑢 𝑑𝑢 = 13 𝑡𝑎𝑛𝑢 = 13 𝑡𝑎𝑛𝑥3 𝑐 
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∫ 𝑐𝑠𝑐𝑥(𝑐𝑠𝑐𝑥 + 𝑐𝑜𝑡𝑥)𝑐𝑠𝑐𝑥 + 𝑐𝑜𝑡𝑥 𝑑𝑥 = ∫ 𝑐𝑠𝑐2𝑥 + 𝑐𝑠𝑐𝑥𝑐𝑜𝑡𝑥𝑠𝑒𝑐𝑥 + 𝑡𝑎𝑛𝑥 𝑑𝑥 

=− ∫ − (𝑐𝑠𝑐2𝑥+𝑐𝑠𝑐𝑥𝑐𝑜𝑡𝑥𝑐𝑠𝑐𝑥+𝑐𝑜𝑡𝑥 ) 𝑑𝑥 = −𝑙𝑛|𝑐𝑠𝑐𝑥 + 𝑐𝑜𝑡𝑥| + 𝑐 

∫ 𝑐𝑠𝑐𝑥(𝑐𝑠𝑐𝑥 + 𝑐𝑜𝑡𝑥)𝑐𝑠𝑐𝑥 + 𝑐𝑜𝑡𝑥 𝑑𝑥 = ∫ 𝑐𝑠𝑐2𝑥 + 𝑐𝑠𝑐𝑥𝑐𝑜𝑡𝑥𝑠𝑒𝑐𝑥 + 𝑡𝑎𝑛𝑥 𝑑𝑥 

=− ∫ − (𝑐𝑠𝑐2𝑥+𝑐𝑠𝑐𝑥𝑐𝑜𝑡𝑥𝑐𝑠𝑐𝑥+𝑐𝑜𝑡𝑥 ) 𝑑𝑥 = −𝑙𝑛|𝑐𝑠𝑐𝑥 + 𝑐𝑜𝑡𝑥| + 𝑐 

∫ 𝑐𝑜𝑠𝑥(𝑠𝑖𝑛𝑥)3𝑑𝑥 = 𝑠𝑖𝑛4𝑥4 + 𝑐 

∫ 𝑠𝑒𝑐2𝑥(𝑡𝑎𝑛𝑥)12𝑑𝑥 = 23 𝑡𝑎𝑛32𝑥 + 𝑐 
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∫ 𝑠𝑒𝑐2𝑥(𝑡𝑎𝑛𝑥)12𝑑𝑥 = 23 𝑡𝑎𝑛32𝑥 + 𝑐 

𝑢 = 𝑡𝑎𝑛𝑥 𝑑𝑢𝑑𝑥 = 𝑠𝑒𝑐2𝑥 

𝑑𝑥 = 𝑑𝑢𝑠𝑒𝑐2𝑥 

∫(𝑡𝑎𝑛𝑥)12𝑠𝑒𝑐2𝑥𝑡𝑎𝑛2𝑥. 𝑑𝑢𝑠𝑒𝑐2𝑥 = ∫(𝑡𝑎𝑛𝑥)52 𝑑𝑢 

= ∫ 𝑢52 𝑑𝑢 = 27 𝑢72 = 27 (𝑡𝑎𝑛𝑥)72 +c 

𝑢 = cos 3 𝑥 𝑑𝑢𝑑𝑥 = −3𝑠𝑖𝑛3𝑥 

𝑑𝑥 = 𝑑𝑢−3𝑠𝑖𝑛3𝑥 

∫ 𝑠𝑖𝑛3𝑥 . 𝑢5. 𝑑𝑢−3𝑠𝑖𝑛3𝑥 = −13 ∫ 𝑢5 𝑑𝑢 

= −13 . 𝑢66 = − 𝑐𝑜𝑠63𝑥18 + 𝑐 

𝑢 = 𝑠𝑖𝑛𝑥 𝑑𝑢𝑑𝑥 = 𝑐𝑜𝑠𝑥 

𝑑𝑥 = 𝑑𝑢𝑐𝑜𝑠𝑥 

∫ 𝑐𝑜𝑠2𝑥. 𝑐𝑜𝑠𝑥 . 𝑢5. 𝑑𝑢𝑐𝑜𝑠𝑥 = ∫(1 − 𝑠𝑖𝑛2𝑥)𝑢5 𝑑𝑢 

∫(1 − 𝑢2)𝑢5𝑑𝑥 = ∫(𝑢5 − 𝑢7)𝑑𝑢 = 𝑢66 − 𝑢88 + 𝑐 

= 𝑠𝑖𝑛6𝑥6 − 𝑠𝑖𝑛8𝑥8 + 𝑐 
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𝑢 = 𝑡𝑎𝑛−1𝑥 𝑑𝑢𝑑𝑥 = 11 + 𝑥2 𝑑𝑥 = (1 + 𝑥2)𝑑𝑢 

 

𝑢 = 𝑠𝑖𝑛−1𝑥 𝑑𝑢𝑑𝑥 = 1√1 − 𝑥2 

𝑑𝑥 = √1 − 𝑥2 𝑑𝑢 

∫ 𝑢2𝑥2 + 1 . (𝑥2 + 1)𝑑𝑢 = ∫ 𝑢2 𝑑𝑢 = 𝑢33 + 𝑐 

= (𝑡𝑎𝑛−1𝑥)33 + 𝑐 

∫ 1√1 − 𝑥2  . 𝑢 . √1 − 𝑥2 𝑑𝑢 = ∫ 1𝑢 𝑑𝑢                = 𝑙𝑛|𝑢| = 𝑙𝑛|𝑠𝑖𝑛−1𝑥| + 𝑐 

𝑢 = 𝑠𝑒𝑐−12𝑥 𝑑𝑢𝑑𝑥 = 2|𝑥|√(2𝑥2) − 1 

𝑑𝑥 = |𝑥|√4𝑥2 − 12  𝑑𝑢 

 ∫ 𝑢|𝑥|√4𝑥2 − 1 . |𝑥|√4𝑥2 − 12 𝑑𝑢 = 12 ∫ 𝑢 𝑑𝑢 = 𝑢24 + 𝑐 = (𝑠𝑒𝑐−12𝑥)24 + 𝑐 
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𝑢 = 𝑥2 𝑑𝑢𝑑𝑥 = 12 𝑑𝑥 = 2 𝑑𝑢 

∫ 14 (𝑥24 + 1) . 𝑑𝑥 = 14 ∫ 1(𝑥2)2 + 1 𝑑𝑥 = 14 ∫ 1𝑢2 + 1 2𝑑𝑢 

14 ∫ 1𝑢2 + 1 2𝑑𝑢 = 12 ∫ 1𝑢2 + 1 𝑑𝑢 = 𝑡𝑎𝑛−1𝑢 = 12 𝑡𝑎𝑛−1 𝑥2 + 𝑐 

∫ 1|𝑥|√25 (𝑥225) − 1 . 𝑑𝑥 = 15(5)|𝑢|√𝑢2 − 1 5𝑑𝑢 = 15 ∫ 1|𝑢|√𝑢2 − 1 𝑑𝑢 

= 15 𝑠𝑒𝑐−1𝑢 = 15 𝑠𝑒𝑐−1 𝑥5 + 𝑐 

𝑢 = 𝑥5 𝑥 = 5𝑢 𝑑𝑢𝑑𝑥 = 15 𝑑𝑥 = 5 𝑑𝑢
𝑢 = 𝑒𝑥 𝑑𝑢𝑑𝑥 = 𝑒𝑥 

𝑑𝑥 = 𝑑𝑢𝑒𝑥  

∫ 𝑒𝑥1 + 𝑢2 . 𝑑𝑢𝑒𝑥 = 𝑑𝑢1 + 𝑢2 = = 𝑡𝑎𝑛−1𝑢 = 𝑡𝑎𝑛−1𝑒𝑥 + 𝑐 

𝑢 = 𝑠𝑖𝑛𝑥 𝑑𝑢𝑑𝑥 = 𝑐𝑜𝑠𝑥 

𝑑𝑥 = 𝑑𝑢𝑐𝑜𝑠𝑥 

∫ 𝑐𝑜𝑠𝑥1 + 𝑢2 . 𝑑𝑢𝑐𝑜𝑠𝑥 = ∫ 𝑑𝑢1 + 𝑢2 = 𝑡𝑎𝑛−1𝑢 = 𝑡𝑎𝑛−1(𝑠𝑖𝑛𝑥) + 𝑐 
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𝑥2 + 4𝑥 + 4 − 4 + 5 = (𝑥 + 2)2 + 1 𝑢 = 𝑥 + 1 𝑑𝑢 = 𝑑𝑥 

∫ 1(𝑥 + 1)2 + 1 𝑑𝑥 = ∫ 1𝑢2 + 1 𝑑𝑢 = 𝑡𝑎𝑛−1𝑢 = 𝑡𝑎𝑛−1(𝑥 + 1) + 𝑐 

𝑥2 − 8𝑥 + 16 − 16 + 25 = (𝑥 − 4)2 + 9 𝑢 = 𝑥 − 43  𝑑𝑢 = 𝑑𝑥 

19 ∫ 1(𝑥 − 4)29 + 1 𝑑𝑥 = 19 ∫ 1𝑢2 + 9 𝑑𝑢 

= 𝑡𝑎𝑛−1 𝑢3 = 19 𝑡𝑎𝑛−1 (𝑥 − 43 ) + 𝑐 

6𝑥 − 𝑥2 = −(𝑥2 − 6𝑥) = −(𝑥2 − 6𝑥 + 9 − 9) = −(𝑥2 − 6𝑥 + 9 − 9) = −(𝑥 − 3)2 + 9 = 9 − (𝑥 − 3)2 𝑢 = 𝑥 − 33  𝑑𝑢𝑑𝑥 = 13 → 𝑑𝑥 = 3𝑑𝑢 

= 13 ∫ 1√1 − (𝑥 − 33 )2 𝑑𝑥 =  13 ∫ 1√1 − 𝑢2 3𝑑𝑢 

= 𝑡𝑎𝑛−1𝑢 = 𝑡𝑎𝑛−1 (𝑥 − 33 ) + 𝑐 

∫ 1√9 − (𝑥 − 3)2 𝑑𝑥  
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= ∫ 𝑥 √𝑥2 − 1 3 𝑑𝑥 

∫ 𝑥 𝑢13 . 𝑑𝑢2𝑥 = 12 ∫  𝑢13 𝑑𝑢 

= 12 . 34 𝑢43 = 38 (𝑥2 − 1)43 + 𝑐 

𝑢 = 𝑥2 − 1 𝑑𝑢𝑑𝑥 = 2𝑥 

𝑑𝑥 = 𝑑𝑢2𝑥 

 

𝑢 = 𝑥3 𝑑𝑢𝑑𝑥 = 3𝑥2 

𝑑𝑥 = 𝑑𝑢3𝑥2 

 

∫ 𝑥2(𝑥3)2 + 1 𝑑𝑥 

= ∫ 𝑥2𝑢2 + 1 . 𝑑𝑢3𝑥2 = 13 ∫  1𝑢2 + 1 𝑑𝑢 

= 13 𝑡𝑎𝑛−1𝑢 = 13 𝑡𝑎𝑛−1𝑥3 + 𝑐 

𝑢 = 𝑥2 𝑑𝑢𝑑𝑥 = 2𝑥 

𝑑𝑥 = 𝑑𝑢2𝑥 

 

∫ 1𝑥√(𝑥2)2 − 1 𝑑𝑥 = ∫ 1𝑥√𝑢2 − 1 . 𝑑𝑥2𝑥 

 = 12 ∫ 𝑑𝑢𝑥2√𝑢2 − 1 = 12 ∫  𝑑𝑢𝑢√𝑢2 − 1 

= 12 𝑠𝑒𝑐−1𝑢 = 12 𝑠𝑒𝑐−1𝑥2 + 𝑐 
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𝑢 = 𝑥2 − 1 𝑥2 = 𝑢 + 1 𝑑𝑢𝑑𝑥 = 2𝑥 

𝑑𝑥 = 𝑑𝑢2𝑥 

∫ 𝑥. 𝑥2√𝑢 𝑑𝑢2𝑥 

= 12 ∫(𝑢 + 1)𝑢12 𝑑𝑢 

= 12 ∫ (𝑢12 + 𝑢32)  𝑑𝑢 

= 12 [23 𝑢32 + 25 𝑢52] + 𝑐 

= [13 (𝑥2 − 1)32 + 15 (𝑥2 − 1)52] + 𝑐 

𝑢 = 𝑥 − 2 𝑥 = 𝑢 + 2 𝑑𝑥 = 𝑑𝑢 

∫(𝑢 + 2)2𝑢5  𝑑𝑢2𝑥  

= ∫(𝑢2 + 2𝑢 + 4)𝑢5 𝑑𝑢 

= ∫(𝑢7 + 2𝑢6 + 4𝑢5) 𝑑𝑢 

= [18 𝑢8 + 27 𝑢7 + 4𝑢66 ] + 𝑐 

= [(𝑥 − 2)88 + 2(𝑥 − 2)7 7 + 2(𝑥 − 2)63 ] + 𝑐 

𝑢 = 1 + √𝑥 √𝑥 = 𝑢 − 1 𝑑𝑢𝑑𝑥 = 12√𝑥 𝑑𝑥 = 2√𝑥𝑑𝑢 

∫ √𝑢 . 2√𝑥𝑑𝑢 

= 2 ∫(𝑢 − 1)𝑢12 𝑑𝑢 

= 12 ∫ (𝑢32 − 𝑢12)  𝑑𝑢 

= 12 [25 𝑢52 − 23 𝑢32] + 𝑐 

= [15 (1 + √𝑥)52 − 13 (1 + √𝑥)32] + 𝑐 
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𝑢 = 𝑡𝑎𝑛𝑥2 𝑑𝑢𝑑𝑥 = 2𝑥𝑠𝑒𝑐2𝑥2 

𝑑𝑥 = 𝑑𝑢2𝑥𝑠𝑒𝑐2𝑥2 

∫ 𝑥𝑠𝑒𝑐2𝑥2 . 𝑢 𝑑𝑢2𝑥𝑠𝑒𝑐2𝑥2 

= 12 ∫ 𝑢 𝑑𝑢 = 12 [𝑢22 ] + 𝑐 

= (𝑡𝑎𝑛𝑥2)24 + 𝑐 

𝑢 ممكن حل السؤال بالتكامل مرتين  = √𝑥 → 𝑢2 = 𝑥 𝑑𝑢𝑑𝑥 = 12√𝑥 𝑑𝑥 = 2√𝑥𝑑𝑢 = 2𝑢𝑑𝑢 𝑤 = 𝑢3
 𝑑𝑤𝑑𝑢 = 3𝑢2 

𝑑𝑢 = 𝑑𝑤3𝑢2 

 ∫ 3𝑢1 + (𝑢2)3 . 2𝑢𝑑𝑢 = ∫ 6𝑢21 + 𝑢6 𝑑𝑢 

∫ 6𝑢21 + 𝑤2 . 𝑑𝑤3𝑢2 

= 2 ∫  𝑑𝑤1 + 𝑤2 = 2𝑡𝑎𝑛−1𝑤 = 2𝑡𝑎𝑛−1𝑢3 = 2𝑡𝑎𝑛−1𝑥32 + 𝑐 

= (𝑡𝑎𝑛𝑥2)24 + 𝑐 𝑢 = 𝑥1 3⁄  𝑥 = 𝑢3 → 𝑥16 = 𝑢3.16 =  𝑢12 𝑑𝑢𝑑𝑥 = 13 𝑥−23 = 13𝑥23 

𝑑𝑥 = 3𝑥2 3⁄ 𝑑𝑢 𝑤 = 𝑢12 + 1 = √𝑢 → 𝑑𝑤𝑑𝑢 = 12√𝑢 𝑑𝑢 = 2√𝑢𝑑𝑤 = 2𝑤𝑑𝑤 

= 3 ∫ 1(𝑢1 2⁄ + 1) . 𝑑𝑢 = ∫ 1𝑤 2𝑤𝑑𝑤 

∫ 6 𝑑𝑤 = 6𝑤 + 𝑐 = 6√𝑢 = 6√𝑥13 = 6𝑥23 + 𝑐 

= ∫ 1𝑥2 3⁄ (𝑥16 + 1) . 3𝑥23𝑑𝑢 
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16 ∫ 6𝑥5𝑥6 + 1 𝑑𝑥 = 16 𝑙𝑛|𝑥6 + 1|]011
0 = 16 [𝑙𝑛2 − 𝑙𝑛1] = 16 𝑙𝑛2 = 𝑙𝑛√26

 

𝑢 = 1 + 𝑙𝑛𝑥  𝑑𝑢𝑑𝑥 = 1𝑥 𝑑𝑥 = 𝑥𝑑𝑢 𝑥 = 1  → 𝑢 = 1 𝑥 = 𝑒 → 𝑢 = 2 

∫ 𝑑𝑥𝑥(1 + 𝑙𝑛𝑥) = ∫ 𝑥𝑑𝑢𝑥 𝑢2
1 = ∫ 𝑑𝑢 𝑢 = 𝑙𝑛|𝑢|]122

1 = 𝑙𝑢2 − 𝑙𝑛1 = 𝑙𝑛2𝑒
1  

𝑢 = 𝑥2 + 1  𝑥2 = 𝑢 − 1  𝑑𝑢𝑑𝑥 = 2𝑥 

𝑑𝑥 = 𝑑𝑢2𝑥 𝑥 = 0  → 𝑢 = 1 𝑥 = 1 → 𝑢 = 5 

∫ 4𝑥3𝑢2 . 𝑑𝑢2𝑥 = 2 ∫ 𝑥2𝑑𝑢𝑢2
5

1 = 2 ∫ (𝑢 − 1) 𝑢2 𝑑𝑢 = 2 ∫ (1𝑢 − 1 𝑢2) 𝑑𝑢5
1

5
1

5
1  

𝑙𝑛|𝑢|]15 + 1𝑢]15 = 2𝑙𝑛5 − 85 
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𝑢 = 𝑥3  𝑑𝑢𝑑𝑥 = 13 𝑑𝑥 = 3𝑑𝑢 

∫ 𝑓(𝑢). 3𝑑𝑢 = 3 ∫ 𝑓(𝑢)𝑑𝑢1
0 = 3(−6) = −183

0  

𝑥 = 0 → 𝑢 = 0  𝑥 = 3 → 𝑢 = 1  
𝑢 = 𝑥 − 1 𝑑𝑥 = 𝑑𝑢 

𝑥 = 1 → 𝑢 = 0  𝑥 = 2 → 𝑢 = 1  ∫ 2𝑓(𝑢). 𝑑𝑢 = 2 ∫ 𝑓(𝑢)𝑑𝑢1
0 = 2(−6) = −122

1  

𝑢 = 𝑥2  𝑑𝑢𝑑𝑥 = 2𝑥 

𝑑𝑥 = 𝑑𝑢2𝑥 

𝑥 = 1 → 𝑢 = 2  𝑥 = 2 → 𝑢 = 4  ∫ 𝑥𝑓/(𝑢). 𝑑𝑢2𝑥 = 12 ∫ 𝑓/(𝑢)𝑑𝑢4
1 = 124

1  𝑓(𝑢)]14 

= 12 [𝑓(4) − 𝑓(1)] = 12 (−5 − 3) = −4 

𝑢 = 𝑙𝑛𝑥  𝑑𝑢𝑑𝑥 = 1𝑥 𝑑𝑥 = 𝑥𝑑𝑢 

𝑥 = 1 → 𝑢 = 0  𝑥 = 𝑒 → 𝑢 = 1  ∫ 𝑓(𝑢)𝑥 . 𝑥𝑑𝑢 = ∫ 𝑓(𝑢)𝑑𝑢1
0 =1

0 5 

𝑢 = 𝑠𝑖𝑛𝑥  𝑑𝑢𝑑𝑥 = 𝑐𝑜𝑠𝑥 

𝑑𝑥 = 𝑑𝑢𝑐𝑜𝑠𝑥 

𝑥 = 0 → 𝑢 = 0  𝑥 = 𝜋 2⁄ → 𝑢 = 1 

 

∫ 𝑐𝑜𝑠𝑥. 𝑓(𝑢) 𝑑𝑢𝑐𝑜𝑠𝑥 = ∫ 𝑓(𝑢)𝑑𝑢1
0 =𝜋 2⁄

0 2 
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𝑢 =  𝑡2 + 36  𝑑𝑢𝑑𝑡 = 2𝑡 

𝑑𝑡 = 𝑑𝑢2𝑡  𝑡 = 0 → 𝑢 = 36  𝑡 = 8 → 𝑢 = 100 

𝐶𝑎𝑣𝑔 = 18 − 0 ∫ 3𝑡(𝑡2 + 36)32 𝑑𝑡 = 18 ∫ 3𝑡𝑢32 . 𝑑𝑢2𝑡100
36

8
0  

= 316 ∫ (−2) 𝑢−32𝑑𝑢100
36 = −38  (𝑢−12)]36100 == −38√𝑢 ]36100 = 140 𝑚𝑔/𝑐𝑚3 

𝑇𝑎𝑣𝑔 = 117 − 8 ∫ [3 − 13 (𝑡 − 5)2] 𝑑𝑡 = 19 ∫ [3 − 13 𝑢2] 𝑑𝑢12
3

17
8  

= 19 (3𝑢 − 19 𝑢3)]312 = 19 [(3(12) − 19 (12)3) (3(3) − 19 (3)3)] = −18 

𝑢 =  𝑡 − 5  𝑑𝑡 = 𝑑𝑢 𝑡 = 8 → 𝑢 = 3 𝑡 = 17 → 𝑢 = 12 
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 𝑢 = 1 − 𝑥 𝑑𝑢 = −𝑑𝑥 𝑑𝑥 = −𝑑𝑢 𝑥 = 0 → 𝑢 = 1 𝑥 = 1 → 𝑢 = 0 

∫ 𝑓(𝑥 − 1)𝑑𝑥 = ∫ 𝑓(𝑢)0
1   . −𝑑𝑢1

0  

= − ∫ 𝑓(𝑢)𝑑𝑢 = ∫ 𝑓(𝑢)1
0   𝑑𝑢1

0  

𝑢 = 1 − 𝑥 → 𝑥 = 1 − 𝑢 𝑑𝑢 = −𝑑𝑥 𝑑𝑥 = −𝑑𝑢 𝑥 = 0 → 𝑢 = 1 𝑥 = 1 → 𝑢 = 0 

∫ 𝑓(𝑥 − 1)𝑓(1 − 𝑥) + 𝑓(𝑥) 𝑑𝑥 = ∫ 𝑓(𝑢)𝑓(𝑢) + 𝑓(𝑢 − 1) . (−𝑑𝑢)0
1

1
0  

= − ∫ 𝑓(𝑢)𝑓(𝑢) + 𝑓(1 − 𝑢) . (𝑑𝑢)0
1 = ∫ 𝑓(𝑢)𝑓(𝑢) + 𝑓(1 − 𝑢) . (𝑑𝑢)1

0  
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𝑓(𝑥) = √10 − 𝑥 𝑎 = 10 𝑓(10 − 𝑥) = √10 − (10 − 𝑥) 𝑓(10 − 𝑥) = √𝑥 

 

∫ 𝑓(𝑥)𝑓(10 − 𝑥) + 𝑓(𝑥) 𝑑𝑥 = 102 = 510
0  

∫ 𝑠𝑖𝑛𝑥𝑠𝑖𝑛𝑥 + 𝑠𝑖𝑛 (𝜋2 − 𝑥) 𝑑𝑥 = 𝜋22 = 𝜋4
𝜋2

0  

𝑓(𝑥) = 𝑠𝑖𝑛𝑥 𝑎 = 𝜋2 
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الخامسةتمارين عامة على الوحدة   
 إجابات التمارين العامة موجودة

 في آخر صفحة بالوحدة 
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 الدرس الأول 

 الدرس الأول 

 الدرس الأول 

 الدرس الأول 
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 الدرس الأول 

 الدرس الأول 

 الدرس الأول 

 الدرس الأول 
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 الدرس السادس

 الدرس الأول 

 الدرس الأول 

الأول الدرس   
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 الدرس السادس
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 الدرس السادس
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 الدرس السادس

 الدرس السادس

 الدرس السادس

 الدرس الرابع 
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𝐟(𝐱) = 𝟒𝐱 − 𝐱𝟐
 

√33  
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 الدرس الثامن
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تمارين الوحدة الخامسةإجابات    


