
Problems for Lecture 18 EBA2910 Mathematics

Key Problems

Problem 1.

Compute the indefinite integrals:∫
ln(x) dxa)

∫
ln(x + 1) dxb)

∫
log3(x) dxc)

Problem 2.

Compute the indefinite integrals:∫
x ln(x) dxa)

∫
x2 ln(x) dxb)

∫ √
x ln(x) dxc)

∫
x
√
x ln(x) dxd)∫

ln(x)

x2
dxe)

∫
ln(x)√

x
dxf)

∫
ln(x)

x
√
x

dxg)

∫
ln(x)

x
dxh)

Problem 3.

Compute the indefinite integrals:∫
xex dxa)

∫
xe−x dxb)

∫
(x + 1)ex dxc)

∫
x2ex dxd)

Problem 4.

Compute the indefinite integrals:

∫
4

4− x
dxa)

∫
4

4− x2
dxb)

∫
4x

4− x2
dxc)

∫
x2

4− x2
dxd)

Problem 5.

Compute the indefinite integrals:

∫
1

1− x2
dxa)

∫
2x

1− x2
dxb)

∫
x2

1− x2
dxc)

∫
x2 − 2x + 1

1− x2
dxd)∫

1

(1− x)2
dxe)

∫
2x

(1− x)2
dxf)

∫
x2

(1− x)2
dxg)

∫
x2 − 2x + 1

(1− x)2
dxh)

Problem 6.

Compute the indefinite integrals:

∫
xe1−x

2
dxa)

∫
x ln(1− x) dxb)

∫
x3 + x2 − 2x− 6

x2 − 1
dxc)
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Problem 7.

Compute the indefinite integral: ∫
2x3 e−x

2
dx

Problem 8.

Compute the indefinite integral: ∫ √
x e
√
x dx

Problem 9.

Compute the indefinite integral: ∫ √
x + 1

1−
√
x

dx

Problem 10.

We consider the function given by f(x) = 0,60 ln(1 + x) + 0,40 ln(1− x), defined for 0 ≤ x < 1.

a. (6p) Find the maximum point x = x∗ and the maximal value y = f(x∗) of f .

b. (6p) Determine whether f is convex or concave.

c. (6p) Show that f(x) < 0 when x > 2x∗.

d. (6p) Sketch the graph of f .

Problem 11.

Problems from the textbook: 9.5.1, 9.6.1 - 9.6.2, 9.6.8 - 9.6.9

Answers to Key Problems

Problem 1.

x lnx− x + Ca) (x + 1) ln(x + 1)− (x + 1) + Cb) (x lnx− x)/ ln(3) + Cc)

Problem 2.
1
2x

2 lnx− 1
4x

2 + Ca) 1
3x

3 lnx− 1
9x

3 + Cb) 2
3x
√
x lnx− 4

9x
√
x + Cc)

2
5x

2√x lnx− 4
25x

2√x + Cd) − 1
x lnx− 1

x + Ce) 2
√
x lnx− 4

√
x + Cf)

− 2√
x

lnx− 4√
x

+ Cg) 1
2(lnx)2 + Ch)

Problem 3.

xex − ex + Ca) −xe−x − e−x + Cb) (x + 1)ex − ex + Cc) x2ex − 2xex + 2ex + Cd)

2



Problem 4.

−4 ln |4− x|+ Ca) ln |2 + x| − ln |2− x|+ C = ln

∣∣∣∣2 + x

2− x

∣∣∣∣+ Cb)

−2 ln |2− x| − 2 ln |2 + x|+ C = −2 ln |4− x2|+ Cc) −x+ ln |2 +x|− ln |2−x|+C = −x+ ln

∣∣∣∣2 + x

2− x

∣∣∣∣+Cd)

Problem 5.

1

2
ln

∣∣∣∣1 + x

1− x

∣∣∣∣+ Ca) − ln |1− x2|+ Cb) −x +
1

2
ln

∣∣∣∣1 + x

1− x

∣∣∣∣+ Cc)

−x + ln

∣∣∣∣1 + x

1− x

∣∣∣∣+ ln |1− x2|+ C = −x + 2 ln |1 + x|+ Cd)
1

1− x
+ Ce)

2 ln |1− x|+ 2

1− x
+ Cf) x + 2 ln |1− x|+ 1

1− x
+ Cg) x + Ch)

Problem 6.

−1
2e

1−x2
+ Ca) 1

2x
2 ln(1− x)− 1

2x−
1
4x

2 − 1
2 ln(1− x) + Cb)

1

2
x2 + x− 3 ln |x− 1|+ 2 ln |x + 1|+ C =

1

2
x2 + x + ln

∣∣∣∣(x + 1)2

(x− 1)3

∣∣∣∣+ Cc)

Problem 7.

−x2e−x2 − e−x
2

+ C

Problem 8.

2xe
√
x − 4

√
xe
√
x + 4e

√
x + C

Problem 9.

5− 4
√
x− x− 4 ln |1−

√
x|+ C

Problem 10.

a. x∗ = 0,20 and f(x∗) = 0,60 ln(1,20) + 0,40 ln(0,80) ≈ 0,0201

b. f is concave

c. Since f is decreasing for x > x∗ = 0,20 and f(2x∗) = 0,60 ln(1,40) + 0,40 ln(0,60) ≈ −0,0024 < 0, it follows
that f(x) < 0 for x > 2x∗ = 0.4.

Problem 11.

See answers in the textbook.
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