H. Drothler Infinitesimalrechnung 11. Jahrgangsstufe Losung Trainingsblatt 3
Aufgabe I:
a) Definitionsmenge:
D = IR\{-2}
Grenzverhalten:
. e o (2+hP—(-2+h)—6
o lim /() =lim /(-2+h) =lim T
_ 2 _h_ _ 2 _
=1im4 4h+h*>+2-h 6:1im Sh+h :limh( 5+h):1im(—5+h):—5
h—0 h h—0 h h—0 h h—0
. e ((2=hP=(2-h)=6
o lim f(x)=lim /(-2 h) = lim T S
2 _ 2 _ _ K5 _
=1im4+4h+h +2+h 6:1im5h+h lim h(-5 h):lim(—S—h):—S
h—0 —h -/} h—0 — h—0

Damit: lir{l2 f(x)=-5

b) Definitionsmenge:
D =1R\{4}
Grenzverhalten:
) o . (@+hy-T74+h)+12
o lim f(x)=lm /(4 +4)=lim Aeh4 =
2 __ _ 2
=1iml6+8h+h 28 7h+12:1imh+h :lirnh(l+h):1irn(l+h):l
h—0 h h—0 h h—0 h h—0
) o oy (=R =74 -h)+12
o lim 7/ (x) =lim (4 -h) = lim A p—a =
_ 2 __ _ 2 _ _
=1im16 8h+h 28+7h+12:lim h+h lim h(l h):lim(l—h):l
h—0 —h h—0 —h h—0 —h h—0
Damit: 1i1’1;1 f(x)=1
c) Definitionsmenge:
D =1R\{3}
Grenzverhalten:
) Y . @B+hy-73+h)+12
o lim f(x)=lim f(3+#) =lim h 3 =
2 __ _ _ 2 _
=1im9+6h+h 21 7h+12:lim h+h =1imM:1im(—l+h):—l
h—0 h h—0 h h—0 h h—0
) Y oy B=RP =TG- +12
o lim f(x)=lim f(3-#) =lim —— =
_ 2 __ 2 _ _1_
=1im9 6h+h 21+7h+12:1imh+h lim h(-1 h):lim(—l—h):—l
h—0 —h =0 — ) h—0 —h h—0

Damit: 1i1’1;1 f(x)=-1
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d) Definitionsmenge:

D =1R\{-3}
Grenzverhalten:
. Y B o (B+hyP-2(3+h)-15
e lm f0= 3= R
_ 2 _ _ _ 2 _
=1im9 6h+h*+6-2h 15=1im 8h+h :limh( 8+h):1im(—8+h):—8
h—0 h h—0 h h—0 h—0
. Y N (=3-hy-2(-3-h)-15
o lim f(x)=lim f(-3-#) =lim 33 =
2 _ 2 _ _Q_
=1im9+6h+h +6+2h 15:hm8h+h lim h(-8 h):lim(—S—h):—8
h—0 — h h—0 h h—0 — h h—0

Damit: lirg f(x)=-8

e) Definitionsmenge:

D =1R\{5}
Grenzverhalten:
) Y o (5+h?=-2(5+h)-15
°1E§1+f(x)—£1£réf(5+h)—£1£ré 5+h-5 B
2 __ _ _ 2
=1im25+10h+h 10-2h 15:1im8h+h =1imh(8+h)=lim(8+h):8
h—0 h h—0 h h—0 h—0
) Y T (5-hy>-2(5-h)—-15 _
* }Eg{f(x)—%l{)réf(S h)_%}i% 5_h-5 B
_ 2 _ _ _ 2 _ _
=1im25 10A+h?>—-10+2A 15:lim 8h+h _ lim h(8 h)zlim(8—h)=8
h—0 — h h—0 — h h—0 — h h—0

Damit: lirr51 f(x)=8

f) Definitionsmenge:
D =1R\{3}

Grenzverhalten:

o lim f(x)=lim f(3+#) =lim ——
. 94+6h+h*-3-h—-6 . Sh+h* . h(5+h)
= lim == lim = lim P =

h—0 h h—0 h h—0
: L . B-hP-(B-h)-6 _
o lim /(x) =lim f(3-4) =lim 373 =
— 2 __ — — 2 — —
=1im9 6h+h*>-3+h 6::1im Sh+h lim h(Sh h):%ir%(s_h):5

h—0 —h h—0 —h h—0

Damit: lirr31 f(x)=5

(B+hyP-(B+h)—6 _

lim(S+4) = 5
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Aufgabe II:
a) Definitionsmenge:
x2+2x=0
x(x+2)=0
X1 = 0
Xy =2 D =1R\{-2; 0}
Grenzverhalten: (Rénder sind: +oo; -2 und 0)
1 6
—x—6 -
> lim f(x) = lim ———— = lim —X X horizontale Asymptote: y =1
x—>to0 x 2x x—>to0 1 2
+ —
X

> x—> -2

2 _D_ — 2 —
e lim f(x)= hmf( 2~ h)=lim (2—hyP—(-2-h)-6 lim4+4h+h +2+h—-6
¥>-2 0 (2=hP+2(-2-h) 0 4+4h+h>—-4-2h
5h+h2_1. 5+h 5

m
=0 Q2h+h2 024k 2

2__ (_ _ _ 2 _h
o lim ()= lim /(-2+ )= lim (2+hP—(2+4h)=6 _ . 4-4h+h+2-h-6
— 0 (<24 hP+2(=2+h) 0 4—4h+h>—4+2h

. —=5h+h*> . 5-h 5
=lim————= hm— ==
>0 —2h+h?> 02—h 2
e Also: lir{lzf(x) =25 “Loch”: L(-2]2,5)
> x— 0
2 (—h) —
o lim f(x)=lim f (=)= ( W —(Ch) -6 _ Beachte: f(0 — h) = f(~h)
x—0"

h 0 (=h)y+2(- h)
hW?+h-6 . h*+h-6
m =lim =
h—0 hz_zh h—0 h(h_z)
h -h—-6 . h*+h-6

A T & T VA RN
h2+h 6

i h(ht2)
e Also: Vertikale Asymptote: x =0
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b) Definitionsmenge:

x>—-2x—-8=0
x-4)x+2)=0
X1 = 4
Xy =-2 D =1R\{-2; 4}
Grenzverhalten: (Rénder sind: +oo; -2 und 4)
1- Z + E
» lim f(x)= lim X oTxtl2 = lim —X X —1  horizontale Asymptote: y =1
st o P _2x-8 e 28
x x?
> x— 2

( —2-hyP-T7(-2-h)+12 _
s (=2—h)*=2(-2-h)-38
4+4h+h2+14+7h+12_1. 11h+h*+30 .. 11h+h*>+30

 lim f(x)=lim f(-2~h)=

im im im
>0 44+4h+h*+4+2h—-8 >0 6h+h? h=0 h(6+h)
2 _7(=
o lim f(x)= hmf( 2+ h)=lim (2+h)P=T(2+h)+12 _
x—>=2" >0 (=24 h)*—=2(-2+h)-8
1m4_4h+h2+14_7h+12 i —11h+h*+30 i —11h+h*+30
>0 4—4h+h*+4-2h—-8 0  —6h+h? =0 h(—=6+h)
e Also: Vertikale Asymptote: x = -2

> x—>4
2 _

e lim f(x)= 11mf(4 h) = lim (4—h)*-7(4 h)+12:

x—>—4" h 0 (4—h)>*-2(4—h)-8

16-8h+h*-28+7h+12 .. —h+h? . —h(l-h) (I-h) 1
im =lim————=lim——=lim—=—
>0 16 —-8h+h*>*—-8+2h—8  1m0—6h+h* ">0—h(6-h) m0(6— h) 6

(4+hyP-T7(4+h)+12
h O (4+h)>-2(4+h)-8
16 +8h+h*-28-Th+12 .. h+h? . h(l+h) . 1+h 1
=lim =lim =lim =

m = = = =
=0 16+8h+h*—-8—-2h—-8  m>06h+h*> m0h(6+h) 06+h 6

o lim /(x)=lim f(4+h)=1lm

e Also: lirri f(x) :% “Loch”: L(-2| % )
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c) Definitionsmenge:

-2x—-6=0
-2x=6
x=-3 D =1R\{-3}
Grenzverhalten: (Rénder sind: +oo und —3)
12
4x+12 4
» lim f(x)= lim =1li X =2 horizontale Asymptote: y =2
x—>+0 xoF0 — Dy — 6 xoFw _9 _Q

x
> x—> -3

i ) —lim £(3 )i TACET T2 1212
x—-3" h—0 h—0 _2(_3_h)_6 -0 64+2h—6

— lim =2 lim(=2) = -2
h—0 2h h—0

. Tim f(x):limf(—3+h):1im+4(_3+h)+12:lim_12+4h+12
x—>-3* h—0 h—0 _2(_3+h)_6 -0 6-2h—6

4h

= lim——=1lim(-2) =-2
h—0 —2h  h—>0
e Also: lirril3 f(x)=-2 “Loch”: L(-3]-2)
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Aufgabe II:

1. f(x) =

a)

b)

d)

x3+4x2-7x-10
2x3+16

Definitionsmenge:

2x3+16=0

x3=-8

Xx=-2 D =1R\{-2}

SP mit x-Achse

Bed.: f(x)=0

x*+4x*-T7x-10=0 x; =—1 (erraten)
(xX*+4x2=T7x-10):(x+ 1)=x*+3x-10=x-2)(x +5)
X2 =2; X3 = -5

Ni(=1/0) N2(2/0)
SP mit y-Achse
3 .02 — . _ _
0) = 0°+4-0>-7-0 10: 10:_22_1’25
2-02+16 16 4
Sy(01-1,25)

Grenzverhalten: (Rénder sind: +oo und —2)

1+4 7 10

3 2 _ _ T, TS

> lim /(x)= lim x*+4x*=Tx 10: X x> X
X—#0 X—#0 2x3+16 xX—>+0 9_ E
x3

horizontale Asymptote: y =

> x—>-2

(Polynomdivision, Vieta)

N3(-5/0)

2
2

(=2—h) +4(=2—hy-7(-2-h)-10 _

+ m 10= /2 =l

= lim
h=0 2(—8—12h—6h>—h*)+16

_ hm—8—12h—6h2—h3+16+16h+4h2+14+7h—10 B
h—0 —16-24h—12h*-2h*+16

+
12+11h—3h? I 12+11h-3h?

m = lim =
10 — 24— 121> —2h> 10 h(~24—12h — 2h?)
— + _

2=2-h)+16
—8—12h—6h>— I3+ 4(4+ 4h+ h?) +14+Th—10 _

. (2+h)P+4(2+h*-T7(2+h)-10 _

* m S =l S 2 = 22+ hy+16

= lim
-0 2(~8+12h—6h>+h*) +16

_ i ~8 12— 62+ h 116167 +4h* +14—Th~10 _
-0 —16+24h—12h>+21* +16

—8+12h— 612+ 1P + 44— dh+ h?)+14-Th—10 _
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12-11h-2h2+h* . 12-11h-2h*+ R
m =lim =400
=0 24h—12h*+2h* >0 2h(12—-6h+ h?)

e Also: Vertikale Asymptote: x = -2
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2 __
2 flx) = ¥ . 2

a) Definitionsmenge:
x2=0
x=0 D =1R\{0}

b) SP mit x-Achse
Bed.: f(x)=0
4x2-9=0
x*-9=9

x> =

X==

DWW A|©O

X1= —1,5
X;=+1,5
Ni(-1,5]0) N2(1,5|0)
SP mit y-Achse
Keiner vorhanden, da 0 ¢ D

o fxg< JOP-9_de-9 4we-9

(—x)* -x3 x3

Graph punktsymmetrisch zum Ursprung

d) Grenzverhalten: (Rinder sind: +co und 0)
4 9

-9 T o

X—>+o0 1

=0

> lir£1 f(x)= lir£1 =
horizontale Asymptote: y =0

> x>0
4(=hy-9 I 4h*-9

A T R Ry

= 400

. e . A=h?-9 . 4h*-9
.xlg(r)l* f(x)_}g%f(_h)_}g% (—h)? —%11_>m0 h3

e Also: Vertikale Asymptote: x = 0

= —00
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x2+x-12
6x —2x?
a) Definitionsmenge:
6x—-2x2=0
2x(3-x)=0
X1 =0; X2=3 D=IR\{O,3}

3. f(x) =

b) SP mit x-Achse
Bed.: f(x)=0
x2+x—-12=0
x-3)x+4)=0
(x1=3 ¢ D);
X2 = —4 N](—4|0)

SP mit y-Achse
Keiner vorhanden, da 0 ¢ D

d) Grenzverhalten: (Réinder sind: +c0; 0 und 3)

1 12
> 1 f( )= lim X x—12 lim 1+;_; ! horizontale Asymptote !
]m X)= _— = —_— = : = ——
xox0 Gy —Dx2 x—>+o0 6 2 ymp y 2

22
X

> x>0
2
o lim f(x)=lim f(~h) =lim Chy+(Em =12
= 0 6(—h)~2(~hy
h>—h-12 . h*—h-12
im = lim
0 —6h— 202 >0 h(=6—2h)
2 _ 2 —
o lim () =lim (i) =lim N2 g A2,
x0" 20 6h—2h*> >0 h(6-2h)
e Also: Vertikale Asymptote: x =0

> x—>4

oljn;f(x) 111’1’1f(3 h) = lim B=hyP+(G-h)- 12

150 6(3—h)—2(3— hy

lim 9—-6h+h*+3-h—-12 lim —5h+ h? _lim h(5—h) lim 5-h) é
’H018 6h—18+12h—2h* 10 6h—-2h* >0 p(6—-2h) "0(6-2h) 6
GB+h)y+@B+h)- 12
10 6(3+h)—-23+h)
9+6h+h*+3+h-12 .  Th+h? . h(7T-h) . (T-h) 7
ha018+6h 18—12h—2h? hﬁ0—6h—2h2 h=>0 f(=6 —2h)  h>0(=6—2h) 6

o hm f(x)—hmf(3+h)—

e Also: lirri f(x)= —% “Loch”: L(3| —%)
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