EBERHARD KARLS

UNIVERSITAT
TUBINGEN

WIRTSCHAFTS- UND
SOZIALWISSENSCHAFTLICHE
FAKULTAT

Dr. Julie Schnaitmann

S414
Advanced Mathematical Methods
Exercises



Advanced Mathematical Methods 1

INTEGRATION

EXERCISE 1 Indefinite Integrals

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

a) /a:12da: b) /m4dx c) /xldd:z:

d) /51’9 — 327dx e) /a: - xdx f) /2€3$+1 — 1dx
1 1 . rz+3
&) /1”‘“ b) /1_33“ 2 /a:2+:c—6dx
x—1 (e?)” —1
k

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) /m(;p)? dz

e) /x2-ex dx f) L dr

ex
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EXERCISE 4 Integration by Parts

Determine the values of the definite integrals.

1
a) /xln(x +2) dx b)
“1

2
/xQx dz
0

EXERCISE 5 Integration by Substitution

Solve the following indefinite integrals:

1

x
— d b — d
) /1+x2 v ) /:r-ln(x) “
1 3
c) /n(x) dz d) / T dz
x 1+2
e) /xS\/ (4 — 23) dx
EXERCISE 6 Integration by Substitution
Determine the values of the following definite integrals:
2,5 10.000 . b
a) (22 —1)% dz b) / dx c) / f(z) dx
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x - In(x)
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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
-1 5 1 .
—00 0
1
e) /ln(m) dx
0
EXERCISE 8 Multiple Integrals
Solve the following multiple integrals:
a b
a) 2z + 3y +4) dx dy /:c—a (x —b) dx dy
0

/2 27

_ydxdy
Yy

SIS
+
O\»—\o

/y3 sin :Cy ) dx dy
0

EXERCISE 9 Multiple Integrals

Find
1

11
= // / 23+ a4+ 22) day das
00

0

dx,
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Solution Exercise 1:

a) 1—133313+C

b) —%:ﬁ*:g—i—C

c) —ﬁ%—C

d) %1:10—%$8+C'

%63“1 —z+C

)
)
g) In(|1+z|)+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) 322In(z) — 22 + C

¢) ~-xftlin(z) — L2t +C

p+1 (p+1)2

d) z(In(z)? — 2In(z) +2) +C
e) e¥(x? =22 +2)+C

f) —e™(z+1)+C

Solution Exercise 4:

a) 2—3In3
8 3
b) In2  (In2)2
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Solution Exercise 5:

a) %ln(] 1+22)+C
b) In(] In(z) |) 4+ C)

Solution Exercise 6:

a) (47 —17) ~1,170.21
b) [In(In(z))]190% ~ 1.3863
c) In(| f(b) ) — In(| f(a) [)

Solution Exercise 7:

&
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N2 ~— P2 Nab? N2
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Solution Exercise 8:

a) 16

b) £b%a(3a —b)

¢) 81In(4) —51n(5) — 3In(3) = 161n(2) — 51n(5) — 31n(3)
d) -4

Solution Exercise 9:

oI:%



