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1. Using the definition of the definite Riemann’s integral calculate:∫ 2
1

dx

x2
.

The integral exists because the function if continuous. Thus, we can start with any sequence of intervals,
e.g. {(1 + k/n, 1 + (k+ 1)/n) : k ∈ {0, . . . n− 1}}. In the interval, (1 + k/n, 1 + (k+ 1)/n) we choose point√

(1 + k/n)(1 + (k + 1)/n).

∫ 2
1

dx

x2
= lim
n→∞

n−1∑
k=0

1
n
· 1
(1 + k/n)(1 + (k + 1)/n)

= lim
n→∞

n−1∑
k=0

1
1 + k/n

−
n−1∑
k=0

1
1 + (k + 1)/n

= lim
n→∞

1−1
2

=
1
2
.

2. Calculate: ∫ π

0
sinx dx.

∫ π

0
sinx dx = − cosx|π0 = − cosπ − (− cos 0) = 1 + 1 = 2.

3. Calculate:

a)
∫ 5
0 |x

2 − 4| dx,∫ 5
0
|x2 − 4| dx = −

∫ 2
0

(x2 − 4) dx+
∫ 5
2

(x2 − 4) dx = −
(
x3

3
− 4x

)
|20 +

(
x3

3
− 4x

)
|52 =

= −8
3

+ 8 +
125
3
− 20− 8

3
+ 8 =

97
3
.

b)
∫ e2
e−2
| lnx| dx,

∫ e2

e−2
| lnx| dx = −

∫ 1
e−2

lnx dx+
∫ e2

1
| lnx| dx =

= −x lnx|1e−2+
∫ 1
e−2

dx+x lnx|e
2

1 −
∫ e2

1
dx = −(0+2e−2)+(1−e−2)+(2e2−0)−(e2−1) = 2−3e−2+e2.

c)
∫ 4
2
2 dx
2x−3 ,

We use substitution t = 2x− 3, dtdx = 2, t(2) = 1, t(4) = 5, so:∫ 4
2

2 dx
2x− 3

=
∫ 5
1

dt

t
= ln |t||51 = ln 5− 0 = ln 5.

1



d)
∫ 2π
0 x| cosx|dx.∫ 2π

0
x| cosx|dx =

∫ π/2

0
x| cosx|dx−

∫ 3π/2
π/2

x| cosx|dx+
∫ 2π
3π/2

x| cosx|dx =

= x sinx|π/20 −
∫ π/2

0
sinx dx− x sinx|3π/2π/2 +

∫ 3π/2
π/2

sinx dx+ x sinx|2π3π/2 −
∫ 2π
3π/2

sinx dx =

=
π

2
+ cosx|π/20 + 2π − cosx|3π/2π/2 +

3π
2

+ cosx|2π3π/2 = 4π − 1 + 1 = 4π.

4. Calculate:

a)
∫∞
1

dx

x2
, ∫ ∞

1

dx

x2
= lim
β→∞

∫ β

1

dx

x2
= lim
β→∞

− 1
x
|β1 = − lim

β→∞

1
β
− −1

1
= 1.

b)
∫∞
0

dx

1 + x2
. ∫ ∞

0

dx

x2
= lim
β→∞

∫ β

0

dx

1 + x2
= lim
β→∞

−arctgx|β0 = lim
β→∞

arctgβ =
π

2
.

5. Calculate the area of the shape restricted by the axis X, the curve y = 1
x2 and lines x = 1 and x = 2.

P =
∫ 2
1

1
x2

dx = − 1
x

∣∣∣∣2
1

=
1
2
.

6. Calculate the area of the shape restricted by y = x2 and y = x3.

They have an intersection for x = 0 and x = 1 and the second curve is on [0, 1] below the first one, thus:

P =
∫ 1
0

(x2 − x3) dx =
(
x3

3
− x4

4

)∣∣∣∣1
0

=
1
12
.
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