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Test n°01 

        Nom & Prénom :                                          Groupe : 

----------------------------------------------------------------------------------------- 

               1)  Compute the sum  :     𝑆 =∑
3

 √𝑛(2𝑘 + 𝑛)
𝑘≥1

      

              2)   Consider 𝐷 = {(𝑥, 𝑦) ∈ ℝ2      /  𝑥 ≥ 0, 𝑦 ≤ 𝑥, 𝑥2 + 𝑦2 ≤ 4}.       

                            Plot the graph of 𝐷. And calculate ∬(𝑥2 − 𝑦2)𝑑𝑥𝑑𝑦

𝐷

 . 

  ----------------------------------------------------------------------------------------------------------------------------- --------          

          Answer: 
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Answer:                   Test n°01 Maths 03 

 

       1)       𝑆 = lim
𝑛→+∞

𝑆𝑛      ,    𝑆𝑛 =∑
3

 √𝑛(2𝑘 + 𝑛)
=  ∑

3

 √𝑛2 (2
𝑘
𝑛 + 1)

=
1

𝑛
∑

3

 √2
𝑘
𝑛 + 1

 

𝑛

𝑘=1

𝑛

𝑘=1

𝑛

𝑘=1

         (0.5 Pts) 

                                                                          

                                                                                                =
𝑏 − 𝑎

𝑛
∑𝑓 (𝑎 +

𝑏 − 𝑎

𝑛
𝑘)         (0.5 Pts)

𝑛

𝑘=1

 

{
 
 

 
 

𝑏 − 𝑎 = 1

𝑓 (𝑎 +
𝑘

𝑛
) =

3

√2
𝑘
𝑛 + 1

 ⟹  {

[𝑎    𝑏] = [0    1]
 

𝑓(𝑥) =
3

√2𝑥 + 1

        (0.5 Pts)       ,   𝑓 is continuous on [0    1]  ,  Then   :   

       𝑆 = ∫𝑓(𝑥)𝑑𝑥

1

0

   (0.5 Pts)  ,         𝑆 = ∫
3

√2𝑥 + 1
𝑑𝑥

1

0

= 3(√2𝑥 + 1)
0

1
= 3(√3 − 1) .     (0.5 Pts + 0.5 Pts)  

 

----------------------------------------------------------------------------------------------------------------------------- --------- 

 (0.5 Pts)    
𝜋

4
   (0.5 Pts) 

        2)             Put the polar coordinates ∶ {

𝑥 = 𝑟𝑐𝑜𝑠(𝜃)

𝑦 = 𝑟𝑠𝑖𝑛(𝜃)
    ,    𝐽 = 𝑟                                                2 

                                                                                                                                                      −
𝜋

2
                   

 𝐷 ∶ {
𝑥2 + 𝑦2 ≤ 4
𝑥 ≥ 0
𝑦 ≤ 𝑥

      ⟹       {
𝑥2 + 𝑦2 ≤ 4
cos (𝜃) ≥ 0

sin (𝜃) ≤ cos (𝜃)

   ⟹ {

0 ≤ 𝑟 ≤ 2

−
𝜋

2
≤ 𝜃 ≤

𝜋

4

  (0.5 Pts) 

  

                      ∬(𝑥2 − 𝑦2)𝑑𝑥𝑑𝑦

𝐷

= ∫ ∫𝑟2(𝑐𝑜𝑠2(𝜃) − 𝑠𝑖𝑛2(𝜃))|𝐽|𝑑𝑟𝑑𝜃

𝜋
4

−
𝜋
2

2

0

          (0.5 Pts) 

                                                                                                          

                                =  (∫𝑟3𝑑𝑟

2

0

) 

(

 ∫ cos(2𝜃) 𝑑𝜃

𝜋
4

−
𝜋
2 )

  = (
1

4
𝑟4)

0

2

  (
1

2
sin (2𝜃))

−
𝜋
2

𝜋
4
= 2 .     (0.5 Pts+0.5 Pts) 
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  lim
𝑛→+∞

𝑆𝑛      ,    𝑆𝑛 =∑
3

 √𝑛(2𝑘 + 𝑛)
=  ∑

3

 √𝑛2 (2
𝑘
𝑛 + 1)

=
3

𝑛
∑

1

 √2
𝑘
𝑛 + 1

      (0.5 Pts)

𝑛

𝑘=1

𝑛

𝑘=1

𝑛

𝑘=1

 

                                                                          

                                                                        =
𝑏 − 𝑎

𝑛
∑𝑓 (𝑎 +

𝑏 − 𝑎

𝑛
𝑘)               (0.5 Pts)

𝑛

𝑘=1

 

{
 
 

 
 

𝑏 − 𝑎 = 3

𝑓 (𝑎 + 3
𝑘

𝑛
) =

1

√2
𝑘
𝑛 + 1

    ⟹   

{
 

 
[𝑎    𝑏] = [0    3]

𝑓(𝑥) =
√3

√2𝑥 + 3

            (0.5 Pts)    

𝑓 is continuous on [0    3],  then 𝑆 = ∫𝑓(𝑥)𝑑𝑥

3

0

       (0.5 Pts)    

                         𝑆 = ∫
√3

√2𝑥 + 3
𝑑𝑥

1

0

= √3(√2𝑥 + 3)
0

3
= √3(3 − √3) = 3(√3 − 1) .   (0.5 Pts+0.5 Pts) 


