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Mathematics for natural sciences 1
Exercise sheet 25
Warm-up-exercises

EXERCISE 25.1. Compute the definite integral

NG
/ x sin 22 dx .
0

In the following exercises, which involve the determination of antiderivative
functions, consider an appropriate domain of definition.

EXERCISE 25.2. Determine an antiderivative of the function

tan x .

EXERCISE 25.3. Determine an antiderivative of the function

" In x.

EXERCISE 25.4. Determine an antiderivative of the function
N
ev®,

EXERCISE 25.5. Determine an antiderivative of the function

.%'3

St + 2

EXERCISE 25.6. Determine an antiderivative of the function
9
sin® x

cos? x

EXERCISE 25.7. Let I be a real interval and let
f:I—R

be a continuous function with antiderivative F'. Let G be an antiderivative
of F' and let b, c € R. Determine an antiderivative of the function

(bt +c) - f(t).
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EXERCISE 25.8. Let n € N,. Determine an antiderivative of the function
R, — Ry, 2 —> z¥/™,

using the antiderivative of ™ and Theorem 25.4.

EXERCISE 25.9. Determine an antiderivative of the natural logarithm func-
tion using the antiderivative of its inverse function.

EXERCISE 25.10. Let

f:a,b] — [e,d]
be a bijective, continuous differentiable function. Prove the formula for the
antiderivative of the inverse function by the integral

/f

using the substitution y = f(z) and then integration by parts.

EXERCISE 25.11. Compute by an appropriate substitution an antiderivative

of
V3z2 +5xr —4.

EXERCISE 25.12. Compute the definite integral of the function
f:R—R, 2+ f(x) = 22>+ 3e* — sin z,
n [—1,0].

EXERCISE 25.13. Compute the definite integral of the function
1 1 Y
+ —e ™,

ﬁ 2 +3

f Ry — Rz f(z) = Vo -

n [1,4].

Hand-in-exercises

EXERCISE 25.14. (4 points)

Compute the definite integral fo t) dt, where the function f is
t+1,if0<t<2,

2 —6t+11, if2<t <5,

6, if5<t<6,

2+ 18, if6<t<8.

ft) =



EXERCISE 25.15. (3 points)
Determine an antiderivative of the function

22 cosx —a%- sinx .

EXERCISE 25.16. (2 points)
Determine an antiderivative of the function

arcsin x .

EXERCISE 25.17. (4 points)
Determine an antiderivative of the function

sin (In z) .

EXERCISE 25.18. (5 points)

Determine an antiderivative of the function

. P41
ef — .
(x4 1)2
EXERCISE 25.19. (5 points)
Let I be a real interval and let
f:I—R

be a continuous function with antiderivative F'. Let GG be an antiderivative of
F and H an antiderivative of G. Let a, b, ¢ € R. Determine an antiderivative
of the function

(at® +bt+c) - f(t).



