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In the last lecutre we studied the definite integral and we have
some important Theorems and properties.

Here are some
examples on Last lecture:

Examples:
(a) Suppse

∫ 15
1 x2dx = 10 and

∫ 15
1 2xdx = 1234. Use the

integral properties to Evaluate
∫ 15

1 (x + 1)2dx .
Solution:∫ 15

1
(x + 1)2dx =

∫ 15

1
(x2 + 2x + 1)dx

=

∫ 15

1
x2dx +

∫ 15

1
2xdx +

∫ 15

1
dx , prop(3)

= 10 + 1234 + 14 = 1258, prop(1)
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(b) Express
∫ 1

4 f (x)dx +
∫ 4

6 f (x)dx as one integral.

Solution: We can rewrite the given sum as follows:∫ 4

6
f (x)dx +

∫ 1

4
f (x)dx =

∫ 1

6
f (x)dx .

(c) Express
∫ 6
−2 f (x)dx −

∫ 2
−2 f (x)dx as one integral.

Solution:∫ 6

−2
f (x)dx −

∫ 2

−2
f (x)dx = −

∫ −2

6
f (x)dx −

∫ 2

−2
f (x)dx

= −
[∫ −2

6
f (x)dx +

∫ 2

−2
f (x)dx

]
= −

∫ 2

6
f (x)dx , prop(5)

=

∫ 6

2
f (x)dx .
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(d) Verify the inquality∫ 9

1
(5x4 + 3x)dx ≤

∫ 9

1
(6x5 + 3x2 + 2)dx ,

without evaluating the integral.

Solution: Here [a, b] = [1, 9], f (x) = 5x4 + 3x and
g(x) = 6x5 + 3x2 + 2. On [1, 9], we have

5x4 ≤ 6x5

3x ≤ 3x2 ⇒ 3x ≤ 3x2 + 2

Thus, f (x) = 5x4 + 3x ≤ 6x5 + 3x2 + 2 = g(x). Hence by
property (7) we get∫ 9

1
f (x)dx ≤

∫ 9

1
g(x)dx .
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(e) In the integral
∫ 0
−2

3
√
x + 1dx :

(i) Find a number z satisfy the conclusion of the main-value
theorem.

(ii) Find the average value of f on [−2, 0].

Solution: First we evaluate the integral by subtitution choosing

u = x + 1 =⇒ du = dx

x = −2 =⇒ u = −1

x = 0 =⇒ u = 1.

Now we integrate∫ 0

−2

3
√
x + 1dx =

∫ 0

−2
(x + 1)

1
3 dx =

∫ 1

−1
u

1
3 du

=

[
3

4
U

4
3

]1

−1

= 0.
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u = x + 1 =⇒

du = dx

x = −2 =⇒ u = −1

x = 0 =⇒ u = 1.

Now we integrate∫ 0

−2

3
√
x + 1dx =

∫ 0

−2
(x + 1)

1
3 dx =

∫ 1

−1
u

1
3 du

=

[
3

4
U

4
3

]1

−1

= 0.
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(i) The Main-Value Theorem is∫ b

a
f (x)dx = (b − a)f (z)

∫ 0

−2

3
√
x + 1dx = (0− (−2))(z + 1)

1
3 = 0

.

Therefore, z = −1 ∈ (−2, 0).

(ii) fav = 1
b−a

∫ b
a f (x)dx = 1

0−(−2) (0) = 0.



Definite
Integral

Bander
Almutairi

Last Lecture

(i) The Main-Value Theorem is∫ b

a
f (x)dx = (b − a)f (z)∫ 0

−2

3
√
x + 1dx

= (0− (−2))(z + 1)
1
3 = 0

.

Therefore, z = −1 ∈ (−2, 0).

(ii) fav = 1
b−a

∫ b
a f (x)dx = 1

0−(−2) (0) = 0.



Definite
Integral

Bander
Almutairi

Last Lecture

(i) The Main-Value Theorem is∫ b

a
f (x)dx = (b − a)f (z)∫ 0

−2

3
√
x + 1dx = (0− (−2))(z + 1)

1
3 = 0

.

Therefore, z = −1 ∈ (−2, 0).

(ii) fav = 1
b−a

∫ b
a f (x)dx = 1

0−(−2) (0) = 0.



Definite
Integral

Bander
Almutairi

Last Lecture

(i) The Main-Value Theorem is∫ b

a
f (x)dx = (b − a)f (z)∫ 0

−2

3
√
x + 1dx = (0− (−2))(z + 1)

1
3 = 0

.

Therefore, z = −1 ∈ (−2, 0).

(ii) fav = 1
b−a

∫ b
a f (x)dx = 1

0−(−2) (0) = 0.



Definite
Integral

Bander
Almutairi

Last Lecture

(i) The Main-Value Theorem is∫ b

a
f (x)dx = (b − a)f (z)∫ 0

−2

3
√
x + 1dx = (0− (−2))(z + 1)

1
3 = 0

.

Therefore, z = −1 ∈ (−2, 0).

(ii) fav = 1
b−a

∫ b
a f (x)dx = 1

0−(−2) (0) = 0.


	Last Lecture

