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Tutorial (TD) n° 01 :  Integrals 

   Exercise (01) : Calculeate the following integrals :          

  ∫
𝑥3 + 1

𝑥2 + 2
𝑑𝑥

√2

0

, ∫ 𝑥𝑐𝑜𝑠(𝑥)𝑑𝑥 

𝜋
2

0

  , ∫
𝑑𝑥

√𝑥 + √𝑥 − 1
   , ∫

𝑥3

√1 − 𝑥2
𝑑𝑥

1

0

,   ∫
𝑒2𝑥

𝑒𝑥 − 1
 𝑑𝑥,   , ∫

𝑑𝑥

√𝑒𝑥 + 1
   ,  

∫ 𝑐𝑜𝑠3(𝑥)𝑑𝑥

𝜋
2

0

,   ∫ 𝑙𝑛(1 + √𝑥)𝑑𝑥  

1

0

 , ∫
𝑑𝑥

𝑥 + 𝑥(ln (𝑥))2
 , ∫

𝑥𝑙𝑛(𝑥)

(𝑥2 + 1)2
𝑑𝑥

1

0

    ,      ∫
𝑑𝑥

3 sin(𝑥) − 4 cos (𝑥)
   

   Exercise (02) :  Using the Riemann’ sum, find the following  integral.                           

                                                                      ∫(𝑥2 − 1)𝑑𝑥

1

0

 

   Exercise (03) : Compute the following sums : 

     ∑
𝑛

(𝑘 + 𝑛)2
         ,         ∑

𝑛2

(𝑛 + 𝑘)3
       ,        ∑

1

√4𝑛2 − 𝑘2
 

+∞

𝑘=1

+∞

𝑘=1

+∞

𝑘=0

  ,       ∑
1

√𝑛2 + 𝑛𝑘

+∞

𝑘=1

  

                       

   Exercise (04) :  Calculate the area of D, and calculate the following double integrals : 

  

                             ∬(𝑒𝑥+𝑦)𝑑𝑥𝑑𝑦         𝐷 = {(𝑥, 𝑦) ∈ ℝ2    , 0 ≤ 𝑥 ≤ 2 , 1 ≤ 𝑦 ≤ 2}    

𝐷

 

                            ∬ √𝑥2 + 𝑦2 𝑑𝑥𝑑𝑦    𝐷 = {(𝑥, 𝑦) ∈ ℝ2    , 𝑥2 + 𝑦2 ≥ 4 , 𝑥2 + 𝑦2 ≤ 9}

𝐷

 

                         ∬
  

𝑥𝑦2𝑑𝑥𝑑𝑦    𝐷 is the triangle of vertices (0, −1), (3, 1), et (0, 1).       

𝐷

 

 

   Exercise (05) : Calculate the volume of D, and  calculate the following triple integrals :                 

                        ∭ 𝑥𝑦 𝑑𝑥𝑑𝑦𝑑𝑧      𝐷 = {(𝑥, 𝑦, 𝑧) ∈ ℝ3    , 0 ≤ 𝑧 ≤ 1  et  𝑥2 + 𝑦2 ≤ 𝑧2}.

𝐷

 

                       ∭
𝑧

𝑥2 + 𝑦2+𝑧2  𝑑𝑥𝑑𝑦𝑑𝑧     𝐷 = {(𝑥, 𝑦, 𝑧) ∈ ℝ3    , 𝑧 > 0  et  1 ≤ 𝑥2 + 𝑦2 + 𝑧2 ≤ 4}.

𝐷

 


