H. Drothler Infinitesimalrechnung Losung Arbeitsblatt zu Kurvenscharen

1. Aufgabe
x2 =2k
a) f,(x)= t 3k
f,(x)_(x+3k)-2x—(x2—2k)-l_2x2+6kx—x2+2k_x2+6kx+2k
L (x +3k)> O (x+3k) C (x+3k)?
x*=2 _x +4 _ x*+6x+2 _x*—12x-4
FO="0 f0 =T A= RS W=t
x2=2k
a) f,(x)= (x + 3k)?
Fory = 20 (222002 3K) _ (o4 30[2° + 6he =207+ 4K] _ 6+ 4k
L (x+3k)* B (x+3k)* (x+3k)°
_ox*=2 _x*+4 N b6x oy 12x
fi@) = ( 3)2, fa@= 2 R0 LW
b) /() =—*
) = (ax+2) 2ax —ax*-a 2ax +4ax — a*x? a2x2+4ax
« (ax +2) (ax +2) (ax+2)2
x* oy X24+4x X2 _ A -8x  x?-2x
W= W= LW = (2 122 (x-1p
bz)f()—( +2)2
f,(x)_(ax+2)2 2ax —2(ax + 2)a - ax? (ax+2)[2ax +4ax —2a? xz] 4ax
< (ax+2)4 (ax+2) (ax+2y
X2 - B B — 42 _ X2
h0 =gt A= 2)3 a0 S 0 = s
0) fc(x):ln[x_cj
xX+c
1) = x+c (x+¢)-1-(x- c)l xX+c—x+c 2c
-c (x+c¢)? (x+c)(x—c) - (x+c)(x—c)
=1\ ., 2 - [ X2 _ -4
fl(X)—ln[mj, fl(X)——(xH)(x_l), 2 (x) 1[ j fo'(x) = D12
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2 Aufgabe
a) D=1IR{-3}

Nullstellen: f(ix) =0 =>x1, =++/k

keine Nst. fliirk <0

genau | Nst. fiirk=0:x=0
firk=9:x=3

genau 2 Nst. firk € IR\{0; 9}: x1 =tk

(x+3)-2x—(x*-k)-1

1 x —
£, o
_2x*+6x—x>+k  x*+6x+k
(x+3) (x+3)
c) D=IR{-1;2}
Nullstellen: fy(x) =0 => x4 =++/c
keine Nst.  fiirc <0
genau 1 Nst. firk=0:x=0
firk=1:x=1
firk=4:x=2
genau 2 Nst. fiirk € IR\{0; 9}: x;, =+ /¢
. xX*=x-2)2x-(2x-1)-(x*-c
o= )2x=(Q2x=D):(¥*=¢) _
(x+1)*(x—2)
2x*=2x*—4x-2x’+2cx+ x> —c
(x+1D>*(x+3)
= x’+2(c-2)x-c
(x+1)*(x—2)
e) D=1IR{2}

Nullstellen: fy(x) =0

+ _
4+4J16-4a \’1264“ —riJa_a
keine Nst. fira>4

genau 2 Nst. fiir a < 4: x;2 =2J_r\/m
£ = (x=2)-Cx-4-(*—4x+a)1_
(x—2)
_2x?—-8x+8—-x’+4x—-a
- (x—2)? -
_x*—4x+8—-a
o (x-2p

X12 =

b)D = IR{2}

Nullstellen: f(ix) =0 =>x;, =++/k

keine Nst. fiir k <0

genau I Nst. flirk=0:x=0
firk=4:x=-2

genau 2 Nst. fiir k e IR\{0; 4}: 0 =tk

(x=2)-2x—(x*—k)-1 _

fk'(x): (x—2)

_2x*—4x—-x>+k x*—4x+k

(k-2 (x-2p
d) D =IR{-3}

Nullstellen: fy(x) =0

—_6+ _
06y, 5
keine Nst.  flirk>9

genau 2 Nst. fiirk <9: x;p =—3++v9-%

X12 =

)= (x+3)-2x+6)— (P +6x+k)-1 _
(x +3)

C2x*+12x+18—x*—6x—-k

- (x +3) -

X2+ 6x+18-k

C (x+3)p

f) D =1R{-2;2}
Nullstellen: fy(x) =0

2 +/4k? — 4k>
2

X12 =

keine Nst.  firk=-2;2
genau 1 Nst. fiir k € IR{-2; 2}: x =k

=k (besser: bin. Formel)

(x*—4) (2x = 2k) = 2x (x* — 2kx + k%) _

S )= (x+2)(x—2)

2x% - 2kx? — 8x + 8k — 2x3 + dkx? — 2k>x)
(x + 2)2(x - 2) B

| 2kx?—2(4+ k?)x+8k

O (x+22(x-2)
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