
1 Vorbereitung auf die Übung am 19.12.2009

1.1 Aufgabe 1:

1)
d

dx
xn = nxn−1

2)
d

dx
(xsin(x)) = sin(x) + xcos(x)

3)
d

dx
tan(x) =

(cos2(x) + sin2(x))
cos2(x)

=
1

cos2(x)

4)
d

dx
ln(5x2) = 10x · 1

5x2
=

2
x

5)
d

dx
ln(sin(0, 5x2)) = x · cos(0, 5x2) · sin−1(0, 5x2)

6)
d

dx

sin2(2x) + cos2(2x)
4x

=
d

dx

1
4x

= − 1
4x2

7)
d

dx

ln(x)
x

=
1
x
· 1
x
− 1

x2
· ln(x) =

1− ln(x)
x2

1.2 Aufgabe 3:

a) p(~a +~b) = p~a + p~b

p(a + b) = pa1~e1 + pa2~e2 + pa3~e3 + pb1~e1 + pb2~e2 + pb3~e3

= p(a1~e1 + a2~e2 + a3~e3) + p(b1~e1 + b2~e2 + b3~e3)

= p~a + p~b.

b) (~a +~b)~c = ~a~c +~b~c

(~a +~b)~c = (a1~e1 + a2~e2 + a3~e3 + b1~e1 + b2~e3 + b3)(c1~e1 + c2~e2 + c3~e3)
Da ~ei~ej = 1 wenn i = j, sonst 0, gilt:
= a1c1 + a2c2 + a3c3 + b1c1 + b2c2 + b3c3

= ac + bc.

c) ~a~b = ~b~a = a1b1 + a2b2 + a3b3

~a~b = (a1~e1 + a2~e2 + a3~e3) · (b1~e1 + b2~e2 + b3~e3)
Da ~ei~ej = 1 wenn i = j, sonst 0, gilt:
= a1b1 + a2b2 + a3b3

= b1a1 + b2a2 + b3a3

= (b1~e1 + b2~e2 + b3~e3) · (a1~e1 + a2~e2 + a3~e3)

= ~b~a.

Aufgabe 2 ⇒ Hausaufgabe (siehe Abgabeblatt).
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