Analysis (Aufgabenheft) Losungen+ Kapitel 4

Aufgabe 4.4

2
(a) / (2° + 62) do = [La* + 327] :2 =16 -2 = 15— 3125
-3

4 4
(c) / 2°(2x 4 5) dz = / (24 + 52°) dar = [227 + 32°] ] ~ 8093.56
1 1

2 2
(d) / (22 — 3)2 der = / (42° — 120 4 9) dz = [32° — 627 + 9z] 32

—92 —2

U (oL 12573

Aufgabe 4.5

3
(a) / (1.52% 4 3z + k) dz = 17
1

[L2® 4 822 4 ka]® =17
(Z+Z+3k)— (A+3+k)=17
25 + 2k = 17

k=—4

(b) /0 (327 — kx + k) do = —2

-1
[xg — §$2 + ka:](il =2

0—(-1-4—k)=-2

14+2=_2
£=-3
3k = —6
k=-2



Aufgabe 4.6

(a) f(x)=a2?—-bz+4=(x—1)(z—4)
Nullstellen: 1 =1, 29 =4

asymptotisches Verhalten: lim f(z) = lim 2° = +o0
T—>—+00 T—r+00

lim f(z) = lim 2° = +oo
T——00 T—r—00

A

4
]:/ ($2—5x+4)dx: [§x3—gx2+4xﬁ: —4.5
1

N /.,

A=|I|=45

(b) f(z)=2%—-22> -3z =x(2? =20 —3) =xz(xr — 3)(x + 1)

Nullstellen: x1 = —1, 29 =0, z3 =3

asymptotisches Verhalten: lim f(r) = lim 2® = +o0
T—>+00 T—+00
lim f(z) = lim 2° = —o00
T—r—00 Tr—r—00
Y

0
h= [ fade= [kt - 300 - 577, =

w
W~
&

Igz/ogf(x)dx: []P=-

A=|L|+|L| =% =11.83

(¢) flx)=2* =102 +9= (2> = 1)(2* = 9) = (z — 1)(z + 1)(z — 9)(z +9)

Nullstellen: xy = =3, 29 = =1, 23 =1, 24, =3
asymptotisches Verhalten: lim f(z) = lim 2® = +o0
T—>+00 T—+00
lim f(z) = lim 2® = +o0
T—r—00 Tr—r—00



L = i f(z)de = [t — Ra® + x}o 8
’ 3
I = f(x)dx:[...}lz—%

=2(|L| + |L]) = B =52.26  (wegen Symmetrie)

Aufgabe 4.7
p(r)=3z—2*=2(3-2) = x1=0,1,=3

Y

A B

Test: f(1.5) = 1.5(3 — 1.5) = 2.25 < 3 (ok)

3
A_/f — L3P =135 -9 (0-0) =45
Aufgabe 4.8
p(x) =ar — 2% = x(a — 2?) = (\/E—x)(\/_—f—x)
Nullstellen: z; = —/a, 2 = 0, 13 =+/a

\ N .,




Aufgabe 4.9
Ansatz: f(r) = ax® + b2 +cx +d
f'(z) = 3ax® + 2bx + ¢
Y
A=
f(1)=0: a+b+c+d=0 (1)
ff(1)=1 3a+20+c=1 (2
f(0)=0: d=0 (3)
f(0)=0: ¢=0 (4)

a+b=0 a=1
=
3a+2b=1 b=—1

1
| rwar= et - g = > A=

Aufgabe 4.13

p(z) =22° — 62 +a
p'(r) =62* -6
p'(x) =12z

(a) Tiefstellen:

p(z)=0
62> —6=0
6(x> —1)=0

rp=-1 = p'(-1)=-12<0 = HoP(-1,4+a)
=1 = p'(1)=12>0 = TiP(1,—4 + a)

Die Parabel p soll die z-Achse in TiP(1, —4 + a) beriihren.

=a=4 = plr)=22°—-6r+4

(b) p(z) = 22® — 6z + 4
Nullstellen: x1 = x5 = 1, x3 = —2; Ordinatenabschnitt: yo = 4

Y

T | > T

1
A:/ (22° — 62 +4) dz = [%x4—3x2+4x]1_2:13.5

2



Aufgabe 4.14

(b) firy=2z frry=2a°

Y

A

\4
S

1
A=2 [ (o-a) =2l - 4]y =2 3
0

(c) firy=22x—-3 fory=a*>—22—8

2r—3=2>—20-8
O=2°—4x—5=(z—5)(z+1)
rn=—-1 = y=-5
To=>D = Y=7

Y

A:/_5 (2x—3—(m2—2x—8))dx

1
5

=/ (—2®+4z+5)de=[— L2+ 2%+ 52]”

1

(d) firy=2a’ fary =2z —2a?

=20 — 2?

1

= 36

0=a+2 - 2x=2(’+2—-2)=2(x—1)(z+2)

=0 = y1=O

To =1 = y2:1

rT3=—2 = y3=-8
Y

A

Y
8




0
Alz/ (2 +2° —2z)dz = [%xll—i—éa:g—xﬂ(i

-2

—_

0
A2:/ (:v3—|—x2—2x)dx :[ix4+%m3—x2}0—
1

A:Al—‘l_AQ:%

Aufgabe 4.15

p(z) = 2% —32° + 6
p'(r) = 32 — 62 = 3z(z — 2)
p'(x) =62 —6=6(x—1)

(a) p'(z) =0
r1=0 = p'0)=-6<0 = HoP(0,6)
=2 = p'(2)=6>0 = TiP(2,2)

)
A I

(b) t: y =2 (parallel zur z-Achse durch TiP)

p(z) = t(z)
23— 322 +6=2
2?32 +4=0

T = T9g =2

1'3:—1

A

/2 (f(:v)—t(x))dx:/2 (2° —32% +4) da

1 -1

[%x‘i — 2+ 4@2_1 = % =6.75



Aufgabe 4.19

p(z) = 1% p/(z) = 22

Kurventangente in P(6,y) (z.B. via Taylorpolynom)
t(z) = f(6) + f'(6)(x — 6) = 12+ 4(z — 6) = 4z — 12

12T 7777777 ‘ Nullstelle von ¢: z = 3

6
A= AParabel - ADreieck = / %552 dr — % -3-12—
0
= [12] —18=24 - 18 =6

Aufgabe 4.38

Y

A

7 V

Kreis mit M (2,2) und r = /22 + 22 = 2y/2
Ansatz: f(z) =ax® +br (c=0da (0,0) € Gy)
f'(x) =2ax+0b

f(4)=4:16a+4b=4 = 4da+b=1 (1)

fl4)=—-1:8a+b=-1 (2
(1) (2) = f(z)=—32>+3

Gleichung des Durchmessers: g(z) =

Fléche zwischen Diagonale und Parabel:

1:/04 (f(x)—g(x))da;:/04 (~1a® 30 — o) da
- [ e - -

A=A —1=dr— 8 ~723



