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1. Find the area bounded by the curve y = x(2− x) and the line y = 1
2
x.

2. Find the volume of the solid of the revolution of the curve y = sinx, x ∈ [0, π]
around x-axis.

3. Find the length of the parabola y = x2, x ∈ [0, 1].

4. The cycloid is a curve defined by x(t) = a(t−sin t) and y(t) = a(1−cos t), t ∈ [0, 2π].
Find the area bounded by the cycloid and the x-axis. Find the length of the cycloid.

[Hint: To compute the area, use the formula
∫ 2π

0
ydx, where dx = x′(t)dt.]

5. Compute the improper integrals:

(a)

∫ +∞

2

dx

(x− 1)2
, (b)

∫ 1

0

dx√
1− x

, (c)

∫ +∞

0

e−xdx, (d)

∫ +∞

e

dx

x(lnx)2
.

6. Identify all α > 0 for which the following improper integrals converge:

(a)

∫ +∞

2

dx

x(lnx)α
, (b)

∫ +∞

2

dx

x2(lnx)α
, (c)

∫ +∞

2

dx√
x(lnx)α

,

(d)

∫ +∞

1

sinx

xα
dx, (e)

∫ +∞

1

cosx

xα
dx, (f)

∫ +∞

1

lnx

xα
dx,

(g)

∫ 2

1

dx

(lnx)α
, (h)

∫ 1

0

sinx

xα
dx.
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