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Exercise 1 (10 points).

Find the area of the following polar (curvilinear) sector:
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Exercise 2 (20 points).

Find the area of the region that lies inside the first curve and outside the second curve.

a) r = 2 cosφ; r = 1,

2 cosφ = 1 =⇒ cosφ =
1

2
=⇒ φ =

{
−π

3
,
π

3

}
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=
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=
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√
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√
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b) r = 2 + sinφ; r = 3 sinφ.

sinφ ≤ 1 =⇒ 2 + sinφ ≥ 3 sinφ, φ ∈ [0, π]

Area =
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1

2
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Exercise 3 (20 points).

Find the length of the polar curve.

a) r = e3φ, φ ∈ [0, π] (spiral),

Length =

∫ π
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√
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√
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√
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=

√
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b) r = 5
cosφ , φ ∈

[
0, π4

]
.
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√
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=

∫ π
4

0

√
25 cos2 φ+ 25 sin2 φ

cos4 φ
dφ =
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Exercise 4 (50 points).

Calculate the following improper integrals or prove that they diverge:
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∫ +∞
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(
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3

)
dx,∫ +∞

0
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)
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π
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π
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0

1
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0

1

(4 + arctan(x))2(x2 + 1)
dx =

∫ +∞
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=
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=

−4 + 4 + π
2

16 + 2π
=

π

32 + 4π

d)
∫ 0
−∞

x
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2
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∫ +∞
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dx.∫ +∞
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