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Integration over Singular 𝑛-Chains and Stokes’ Theorem- HW Problems 

 

1. In each case below calculate the value of the integral by 

calculating ∫ 𝑐∗𝜔
[0,1]𝑘 . 

a.  ∬ 𝜔
𝐷

 where 𝜔 = 𝑒𝑥2+𝑦2
𝑑𝑥 ∧ 𝑑𝑦 and 𝐷 is the disk of radius 2 

centered at the origin. 

b. ∫ 𝜔
𝑐

 where 𝑐(𝑡) = (𝑐𝑜𝑠2𝜋𝑡, 𝑠𝑖𝑛2𝜋𝑡, 2𝜋𝑡);   0 ≤ 𝑡 ≤ 1, and 

𝜔 = (𝑥2 + 𝑦2)𝑑𝑥 + 𝑥𝑑𝑦 + 𝑧2𝑑𝑧 . 

c. ∬ 𝜔
𝐷

    where 𝜔 = 𝑥𝑑𝑥 ∧ 𝑑𝑦 + 𝑧𝑑𝑧 ∧ 𝑑𝑥,  

and 𝐷 is the upper unit hemisphere which is the image of  

𝑐: [0,1]2 → ℝ3,  by 𝑐(𝑟, 𝜃) = (𝑟𝑐𝑜𝑠2𝜋𝜃, 𝑟𝑠𝑖𝑛2𝜋𝜃, √1 − 𝑟2).   

 

      

2. Use Stokes’ theorem and 𝜔 = −
𝑦

𝑥2+𝑦2 𝑑𝑥 +
𝑥

𝑥2+𝑦2 𝑑𝑦 to show the 

unit circle, 𝑐, is not the boundary of any 2 −chain in ℝ2 − (0,0). 

 

 

3. Consider the 2-form 𝜔 = 
𝑥𝑑𝑦∧𝑑𝑧+𝑦𝑑𝑧∧𝑑𝑥+𝑧𝑑𝑥∧𝑑𝑦

(𝑥2+𝑦2+𝑧2)
3
2

  on              

ℝ3 − (0,0,0). 

 

a. Show that 𝑑𝜔 = 0. 

b. Show that 𝜔 ≠ 𝑑𝜂 for any 1-form 𝜂 on ℝ3 − (0,0,0).  

 Hint: integrate 𝜔 over the unit sphere.  You can assume that 

𝑐: [0,1]2 → 𝑆2 ⊆ 𝑅3  and 𝑐∗𝜔 = 2𝜋2(𝑠𝑖𝑛𝜋𝜑)𝑑𝜑𝑑𝜃.   Make 

sure you explain why your argument works. 

 


