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∫ Extra change of variables ∫ 

I. Use an adequate change of variable to calculate the following integrals :  
 

1. I = 1− x2
0

1

∫ dx  

 
 
 
 
 
 

 

2. J =
dx
1− x20

1

∫  

 
 
 
 
 
 

 

3. K =
dx

1+ x20

1

∫  

 
 
 
 
 
 

 
II. Without calculating the value of each integral, prove by an adequate change of variable that : 

 

1. I = (sin x)3 cos xdx
0

π
2∫   and  J = (cos x)3 sin xdx

0

π
2∫ , prove that  I I = J J   

 
 
 
 
 
 
 

 

2. Kn = (1− x2 )n dx
−1

1

∫    and   K 'n = (x2 −1)n dx
−1

1

∫ , prove that K K’n = (-1)nKn K   
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3. In = (sin x)n dx
0

π
2∫   and  Jn = (cos x)n dx

0

π
2∫  , prove that I In = Jn J   

 
 
 
 
 
 
 

 

4. 
Kn = (1− x2 )n dx

−1

1

∫    and   In = (sin x)n dx
0

π
2∫  

 , prove that K Kn = 2 I2n+1 I   
 
 
 
 
 
 
 

 

5. Calculate F(x) = ln 1+ 1
t

⎛
⎝⎜

⎞
⎠⎟x

1

∫ dt    and    G(x) = ln 1− 1
t

⎛
⎝⎜

⎞
⎠⎟−1

x

∫ dt   , prove that G G(x) = F(-x) x   

 
 
 
 
 
 
 

 

6. Calculate F(x) = t 2

0

x

∫ etdt    and    G(x) = t 2e− t
0

x

∫ dt   , prove that G G(x) = -F(-x) x   

 
 
 
 
 

 
III. Just for fun …  

 

1. Prove that I = te− pt dt
0

+∞

∫  = 1
p2  

 
 
 

 

2. Prove that I( p,n) = t ne− pt dt
0

+∞

∫  = n!
pn+1  

 
 
 
 


