
Practice exercises 1.
1. Calculate the following improper integrals.
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∞

x e-x
2

dx b) 
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1 + x
dx c) 
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2 + 3 x2
dx

d) 
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2 1

4 - x2
dx e) 

-
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2 x + 1
dx f) 
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x ln x
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1 1

x2
dx h) 
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e-x cos x dx i) 
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lnn x dx (n ∈)

j) 
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x2 - 3 x + 2
dx l) 
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2 1

x2 - 4 x + 3
dx

m) 
0

∞ x

(1 + x)2
dx  (substitution: t = x )

n) 
0

π

2 1

(sin x + cos x)2
dx  (substitution: t = tan x)

2. Decide whether the following integrals converge or diverge.

a) 
3
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2 + 1 - x
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dx b) 

1

∞ e-x

x
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π

2 1
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dx e) 

a
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dx f) 
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x4 + 3 x2 + 5
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3. Let f : [0, ∞)⟶,  f (x) =
sin x

x
, if x ≠ 0

1, if x = 0
.

Show that the improper integral 
0

∞

f  is convergent, but 
0

∞

f  is divergent.

4. Decide whether the following series converge or diverge.
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