Q12 * Mathematik * Differenzieren und Integrieren
1. Bestatigen Sie durch Rechnung die angegebenen Ableitungsfunktionen!

a) f(x)=(2x-3)° = f(x)=6-(2x-3)°
2X
«/x2+ 3

c) f(x)=((x*+3x)-(x*-1) = f(x)=4x>+9x*-2x -3

b) f(x)=2-{x*+3 = f(x)=

B 9= - f’(x)=%
) 100= 1% R
f) f(x) = % = f’(x):(xzi_liz(:/%
s \/Sx%ll N f,(x):(ﬁ&xm
M 100 = 51 S R

i) f(x)=-x+ x-In(x) = f(x) =In(x)

i) f(x) =2x-In(1+x?) = f'(x)= L!Xz + 2-In(1+ x?)
x“+1
2X oy 1=x?
100 =In(-=) = 0=
3 v X
1) f(X):In(,/X +1) = f(X)—X2+l
3 v 2X2+1
m) f0) = In(x-x2+1) = 0= oers
n) f(x)=2x-e*" = f(x)=2-(x+1)-&""
0) f(x)=(x*-x)-e* = f(x) =(2x*-1)-e*
2—¢" oy —3-€"
p) f(x)=1+ex = f(X)—m
e2x+1 . 2e2x+1
q) f(X)Zm = f(X)Zm

2. Bestimmen Sie (mit Hilfe von Aufgabe 1) den Wert der folgenden bestimmten Integrale!

3 12 1 X
a) [-—=— dx o) [XF ax 0 [~ dx
14 X2+ 3 <, 2X o (1+¢€7)
e 1
d) j In(x) dx e) j (2x% -1)-e* dx
1 0
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Q12 * Mathematik * Differenzieren und Integrieren * Lodsungen

1.

a) fx)=(2x-3)° = f(x)=3-(2x-3)*-2=6-(2x-3)°

b) f(x)=2X+3 = F)=2—2 X
2-\/x2+3 \/x2+3
c) f(x)=(x*+3x)-(x¥*-1) = f(x)=x"+3x*-x*-3x = f(x) =4x>+9x* - 2x - 3 =
2% . 2-(x*+1) —2x-2x  2x*+2-4x> 2-2x* 2-(1-Xx*
d f(x) = = f(x) = ( 2) 2 = 2 2 T [y2 2= (2 Z
X +1 (x“+1) (x“+1) (x“+1) (x“+1)
1+ x? . 2x-2X — (1+x?)-2 2x*°-2 x*-1 1 1
e) f(x)= = f(x)= = = - =
Y 00 4x? 4x? 2x° 2 2x?

2
(X*+1)——— — [2x+1 -2
«/2x+ , 2-J2x+1 (xX*+1) — (2x+1)-2x
f) f(x) = = f(x) = ST =
x*+1 (x*+1) (X + 1% 2x+1
X2+1-4x*-2x  1-2x-3x?

(x> + 1% 2x+1 - (x2+1)2'\/2x+1

3 N/x +1 - (3x- 1)

3x-1 , x> +1 _3 x?+1) — (3x-1)-x
0) ()= — = f(x)= : (2 ) (2 )X _
Jxi+1 xX“+1 (2+ 1) x*+1
3P+ 3-3x" +X 3+X
(x2+1)~Jx2+1 (x2+1)-Jx2+1
x*-1 2x-(x2+1)—(x2—1)~2x 2%+ 2x—2x°+ 22X 4X

h) f(x)= 1 f(x) = (X2 + 1) (x*+1)? S (XP+1)°

i) f(xX)=-x+x-In(x) = f'(x)=—1+1-|n(x)+xé=—1+In(x)+1=|n(x)

2
i) f(X) =2x-In(1+x*) = f(x) =2-In(1+x%) + 2x- 1-2x AZ'X 4+ 2-In(1+ x?)
X+l x+1
2
K) f(X)—In( ):> f()_x +1(x +1)-2 - 2x2x_2x +2-4x7 2 - 2x? 1—2x
(X?+1)? 2x-(x* +1) T 2% (xX*+1) x-(x +1)

) f(x)—ln(a/x 11) = f(x) = 2x X

\/ +1 2\/x+l x2+1

m) f(x) = In(x-Jx2+1) = F(x)=—— \/_ @t +X'z.i—)§+1):
B 1 (D +xE 22X +1

XX+l xP+1 X+ D)
n f(x)=2x-e" = f(x)=2-""+2x-" = (2+2x)-e*" =2-(x+1)-e**

0) f(x)=(x*-x)-e*= f(x)=(2x-1)-e” + (X*—x)-e¥-2=(2x -1+ 2x* - 2x)-e™* = (2x* - 1)-e*

2—¢e* 1+ e*)-(—e 2—e").e* —ef—eP—2e*+e¥* 3¢
p) 10 =2"5 = fpo=EEENC-Gre) e e S
(1+e) (1+¢%) (1+¢%)
er+1 3 eZX + 1 _er+1 2 _ er+1.e2>< 2 2 4><+1+ 262><+1 _ 264><+1 2e2><+1
q) f(x)= 2 = f(X):( ) 2% 2 = 2% 2 = T x
1 e+ (e™+1) e +1)
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3
2X 3 > 5 3 B N
a) jﬁ dx = |2\ +3 | =2.(053 ~2.(1+3=4-[3-4=4.(B-D ~2.93
1
-1 2 2 -1
b) J'X zldx: 1+x =E—ﬂ:—l+§:l oder
, 2X o 2x |, -2 -4 4
-1 2 -1 -1 . _
IX 21 :J‘l_iz dx:{§+i} :_1+i_(_2+i):_1+§:1
L 2X 2 2 2 x|, 2 -2 ‘2 -4 4 4
1 X _aX 1 _ _ _
0 J- 3.eX2dX:_ 2ex :_(2 e)+2 1 e 2+1z0,693
o (1+¢€%) 1p) 1+e” |, l+e 1+1 e+l 2
d) jln(x)dx = [-x+Xx-In(x)], =-e+e-Ine—(-1+1:In())) =0 - (-1+1-0) =1
1
1 1
e) !(2x2—1)-ezx dx = [ ¢ =x)-e™] =(-1)-e"-(0-0)-¢°=0
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