
Centre universitaire de Mila                                                                                           année universitaire 2025/2026 

Faculté des sciences et de technologie                                                                          2 année LMD GM / EM 

Département de EM et GM                                                                                           Mathématiques 3 

Series N 1 

Exercice 1:  

1. Determine a simple equivalent of the following sums of Riemann: 

∑
1

2𝑛 + 𝑘

𝑛

𝑘=1

 ,                             ∑
1

√𝑛2 + 2𝑘𝑛

𝑛

𝑘=1

  ,                ∑
𝑘

𝑛2 + 𝑘2

𝑛

𝑘=1

 

2. Calculate the following limits: 

lim
𝑛→+∞

∑
𝑛

𝑛2 + 𝑘2

𝑛

𝑘=1

  ,           lim
𝑛→+∞

∑
1

3𝑛 + 𝑘

𝑛

𝑘=1

 

Exercise 2: 

1. Calculate the following double integrals: 

∬ 𝑥
 

𝐷

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

∬ 𝑥𝑦2
 

Ω

𝑑𝑥𝑑𝑦                     Ω = {(𝑥, 𝑦) ∈ ℝ2 , 1 ≥ ⌊𝑥⌋, 𝑦 ∈ [0,2]} 

∬
1

√𝑥2 + 𝑦2

 

𝐷

𝑑𝑥𝑑𝑦                      𝜙 = {(𝑥, 𝑦) ∈ ℝ2 ,1 ≤ 𝑥2 + 𝑦2 ≤ 4} 

2. Let  𝐸 = {(𝑥, 𝑦) ∈ ℝ2 , 𝑥 ≥ 0, 𝑦 ≥ 0, 𝑥2 + 𝑦2 ≤ 2,   𝑦 ≤ 𝑥2} . 

Consider the function 𝑓(𝑥, 𝑦) = 𝑥 ∙ 𝑦 on the domain 𝐸. Compute the double integral in Cartesian 

coordinates.  

∬ 𝑓(𝑥, 𝑦)𝑑𝑥𝑑𝑦
 

𝐸

 

Exercise 3: 

1. Calculate the area of the domain 𝐴, delimited by the curves: 

𝑦 =
8

𝑥
 , 𝑦 = 𝑥 − 1 𝑒𝑡 𝑥 = 1 

2. Calculate the area of the domain 𝐴, delimited by the curves: 

𝑦 = 𝑥2 𝑒𝑡 𝑦 = 1 − 𝑥2 

Exercice 4:  

1. Calculate the following triple integral: 

𝐽1 = ∭ (𝑥 + 𝑦 + 𝑧)𝑑𝑥𝑑𝑦𝑑𝑧   ,   𝐷 = {(𝑥, 𝑦, 𝑧) ∈ ℝ3 | 0 < 𝑥 < 1, 0 < 𝑦 < 𝑥, 0 < 𝑧 < 𝑦}
 

𝐷

 

𝐽2 = ∭
1

√𝑥2 + 𝑦2 + 𝑧2
𝑑𝑥𝑑𝑦𝑑𝑧   ,   𝐷 = {(𝑥, 𝑦, 𝑧) ∈ ℝ3 | 𝑥2 + 𝑦2 + 𝑧2 ≤ 1}

 

𝐷

 

2. Compute the triple integral of 𝑓(𝑥, 𝑦, 𝑧) = 𝑧 over the domain 𝑉 located in the first octant, defined by 

𝑥 ≥ 0, 𝑦 ≥ 0, 𝑧 ≥ 0 and bounded by the planes 𝑦 = 0, 𝑧 = 0, 𝑥 + 𝑦 = 2, 𝑥 + 2𝑦 = 6, and the 

cylinder 𝑦2 + 𝑧2 = 4. 
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Exercise 5: 

Let 𝐸 be a solid homogeneous ellipsoid centered at the origin of a Cartesian coordinate system with semi-

axes a,b,c along the coordinate axes. Its mass density is ρ=1. 

Let (𝑟, 𝜃, 𝜑) be the ellipsoidal coordinate system defined as: 

𝑥 = 𝑎 ∙ 𝑟 ∙ sin 𝜃 ∙ cos 𝜑 

𝑦 = 𝑏 ∙ 𝑟 ∙ sin 𝜃 ∙ sin 𝜑 

𝑧 = 𝑐 ∙ 𝑟 ∙ cos 𝜃 

Using these ellipsoidal coordinates, the ellipsoid can be described as: 

𝐸: 0 ≤ 𝑟 ≤ 1, 0 ≤ 𝜃 ≤ 𝜋, 0 ≤ 𝜑 ≤ 2𝜋 

Using only this coordinate system: 

a) Compute the determinant of the Jacobian of the given ellipsoidal transformation. 

b) Compute the volume of the ellipsoid 𝐸. 

 


