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Advanced Mathematical Methods 1

INTEGRATION

EXERCISE 1 Indefinite Integrals

Find the indefinite integrals. Assume that the respective domains are given appropriately.

a) /x12da: b) /x4dx c) /xldd:v

d) /5x9 — 32"dz e) /gj - Yxdx f) /2€3x+1 —1dx
1 1 . x+3
g) /dea: h) /1_$dx i /de
: x—1 (e*)? —1
k ~ 7 -
j) \/E—ldx ) / e dx

EXERCISE 2 Definite Integrals

Compute the values of the definite integrals:

EXERCISE 3 Integration by Parts

Use partial integration to solve the indefinite integrals.

a) / 2% - In(z) dz b) / z - In(z) de
c) /xp.ln(x) dr  (p#—-1) d) /111(:1;)2 dz

e) /x2-exdx f) 2 iz

eac



Advanced Mathematical Methods

EXERCISE 4 Integration by Parts

Determine the values of the definite integrals.

1 2
a) /a:ln(x +2) dx b) /:U2x dx
“1 0

EXERCISE 5 Integration by Substitution

Solve the following indefinite integrals:

a) /1fx2dx b) /xlln(a:)dx

c) /ln(;)gdw d) / 1x+xd:£
o) /xsmdx

EXERCISE 6 Integration by Substitution

Determine the values of the following definite integrals:

2,5 10.000

a) /(2m —1)%dz b) / = 111(90) dz c) /b‘él((j)) dx
1 a

10




Advanced Mathematical Methods

EXERCISE 7 Improper Integrals

Determine the values of the following improper integrals:

1 oo
a) = dx b) /a:e(”” dx a>0
22
1 0
73 [l
—00 0
1
e) /ln(:n) dx
0
EXERCISE 8 Multiple Integrals
Solve the following multiple integrals:
2 1 a b
a) //(2:1:+3y+4) dx dy /x—a (x —b) dx dy
0 0 0 0
3 2 1/2 27
c) //x_ydxdy //y3sm:vy dz dy
z+y
1 1 0 0
EXERCISE 9 Multiple Integrals
Find
11 1
:// / 3423+ -+ 22) doy day ... dx,
0 0 0
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Solution Exercise 1:

1,13
57°+C

)

b) —%1‘*3 +C
)
)

i) 22 4z+C
k) [e*—1ldz=e"—z+C

Solution Exercise 2:

a) 2

b) 1
Solution Exercise 3:

a) tx3ln(z) — 23+ C

b) z?ln(z) — 122+ C

c) ﬁxﬂﬂ In(z) — ﬁx"“ +C
d) z(In(x)? —2In(z) +2) + C

e) e*(z? -2z +2)+C

f) —e™(x+1)+C

Solution Exercise 4:

a) 2—31n3
8 3
b) In2 ~ (In2)2



Advanced Mathematical Methods

Solution Exercise 5:

a) tln(|1+2%[)+C

b) In(| In(z) |) + C)

Solution Exercise 6:

a) (47 —17) =~ 1.170,21
b) [In(In(x))]18-0% ~ 1,3863
c) In(| f(b) ) — In(| f(a) |)

Solution Exercise 7:

S

o
~ Nz - =

does not converge!
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Solution Exercise 8:

) 16

) sb%a(3a —b)

c) 8In(4) — 5In(5) — 3in(3) = 16In(2) — 5in(5) — 3in(3)
)

_ 1
47

o=

Solution Exercise 9:

oI:%



