AP 2006 IT /I HT

Abschlusspriifung 2006
an den Realschulen in Bayern
Mathematik |l Haupttermin
Lésungsvorschlag von StR(RS) Karsten Reibold — Stand: 02.06.2013

Aufgabe A1l p: y = -0,15x% + 0,3x + 6,85 g: y=-0,6x + 2
A 1.1 und A 1.2

X | 2,00 -1,00 000 1,00 200 3,00 4,00 500 600 700 800 900 10,00
y [ 565 640 685 700 685 640 565 460 325 160 -035 -260 -515
1 1 1 1 1 :D1|:4|84:| I 1 I 1

A, 1 116.4) /:,,z"" :

—qm—————— j————

__________

C,(1011)

i i i i i i i i i
TAT T T T T (il o el | iy T--=77 T-———= L R | [ . " TT T T TN, T T T T T 1=~

AnB, (x) =v/(x - x)% + (-0,15x% + 0,3x + 6,85 - (-0,6x + 2))? LE

< AB, (x) = (-0,15x2%2 + 0,3x + 6,85 + 0,0x - 2) LE
=

AB, (x) = (-0,15x2%2 + 0,9%x + 4,85) LE
ABymax = -0,15(x2%? - o6x) + 4,85
&< ABngax = -0,15(x2%? - 6%x + 32 - 32) + 4,85
< ABnmax = -0,15(x - 3)2 + 6,2

Damit ist ABnmax = 6,2 LE fir x = 3.
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- > 5
A 1.4 Die Hohe eines jeden Parallelogramms ist wegen B,C, = ()

immer 5 LE. Also gilt:
A(x) = (5 - (-0,15x2% + 0,9x + 4,85)) FE

& A(x) = (-0,75x2 + 4,5x + 24,25) FE
A 1.5
35 = -0,75x2 + 4,5x + 24,25
& -0,75x2 + 4,5x - 10,75 = 0
D=4,52 -4 - (-0,75) -+ (-10,75) = -12 < 0 Keine Lo&sung!
A l.o6
B.C, =+(5)% + (2)2 LE = /29 LE = 5,39
5,39 = -0,15x2% + 0,9x + 4,85
< -0,15%x2%2 + 0,9%x - 0,54 =0
b+ b> - 4ac -0,9 £4/0,9% - 4 - (-0,15) - (-0,54)
X1/2% 2a = 2-(-0,15)
-0,9 =* VO,486

= ~0. 3 = X3 0,68 und x, = 5,32 L={0,68; 5,32}
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Aufgabe A2

tan ¢

2

MS 2 + CM2 cm = 6

CS =

-BD - MS cm?

1
3

\Y

‘0,5 AC

130 cm?

13106 cm?

-6

=

A 2.3 rote Pyramide
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A 2.4
Dreieck F,CPj:
FyPy (%)
sin € = ———
CPn (%)

sin € - CP, (x) LE

0
il
5
e}
5
)
I

sin 42,7° - (8,8 + 2x) LE

0
il
5
e}
5
)
I

= (6 + 1,4x) LE

0
5
)
o]

)

1 -
Vix) = §'O,5'AC * OpRy (X) © FLP, (xX) cm?
1
& Vix) = g‘lB‘(lO - 2x) (6 + 1,4x) cm?3
1
& Vix) = g‘l3‘(60 + 14x - 12x - 2,8x2%) cm?
1
& Vix) = 5'13'(—2,8x2 + 2x + 60) cm?
< V(X)) = (-6,1x?2 + 4,3x + 130) cm?
A 2.5
130 cm?2 - 1,1 = 143
143 = -6,1x% + 4,3x + 130
& —-6,1x2 + 4,3x - 13 =0
D= (-4,3)2 -4 - (-6,1) - (-13) = -298,7 < 0 Keine LOosung!
A 2.0

Dreieck ACP,:
4CAP, = 180° - 60° - 42,7° = 77,3°
Sinus-Satz:
CP, ‘AC
sin 77,3° T sin 60°

AC -sin 77,3°

< Cky = sin 60° cm
13-sin 77,3°

X = (l4,6 cm - 8,8 cm) : 2 = 2,9
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Aufgabe Bl

+ b-(-5) + 1,5

6 = a-(-5)?2
a-b5?2

IT 2

+ b5+ 1,5

25a - 4,5

5b
IT 5b = -25a + 0,5

I =1II 25a - 4,5 = -25a + 0,5

=5
a=2=0,1 in T

50a

=
f—

25-0,1 - 4,5

5b =

I

- 0,4x + 1,5

0,1x2

Damit ist p: y

b =-0,4

5,00
2,00

-4,00 -3,00 -2,00 -1,00 0,00 1,00 2,00 3,00 4,00
3,60 2,70 2,00 1,50 1,20 1,10 1,20 1,50

4,70

| -5,00

B 1.2 T(-2

tan 143,13° = -0,75

Punkt-Steigungs-Form:

+ 1

= -0,75(x + 2)

= -0,75x -

Damit ist g: y = -0,75x - 0,5

0,5

y
Yy

=

B 1.3 Siehe Zeichnung
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B 1.4
OnRn (x) =y/(x - x)? + (0,1x% - 0,4x + 1,5 - (-0,75x - 0,5))? LE
& OnR, (x) = (0,1x2 - 0,4x + 1,5 + 0,75x + 0,5) LE
< QOuR, (x) = (0,1x2%2 + 0,35x + 2) LE
B 1.5

2,5 = 0,1x? + 0,35x + 2
< 0,1x? + 0,35x - 0,5 =0

-b + 4 b2 - 4ac -0,35 + 40,352 - 4 - 0,1 - (-0,5)

X1/2= 2a - 0,1

-0,35 * 4J0,3225
= T = %, = 1,09 und x, = -4,59 L={-4,59; 1,09)

B 1.6
<RQP =

f—
f—

f—
=

Damit 1ist Ay, =

A (x)

A (x)
A (x)

143,13° - 90° =

Apin =

Amin -

Apin =

53,13°
= 0,5'sin 53,13° QuR, (x) - PO, (x) FE
0,5 sin 53,13°-(0,1x%2 + 0,35x + 2)

(0,1x* + 0,35x + 2) FE

0,1(x2 - 3,5%)

+ 2

0,1(x* - 3,5x + 1,752 - 1,75%)

0,1(x - 1,75)°2

+ 1,69

1,69 FE fir x = 1,75.
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4 cm

cm
8 cm

Aufgabe B2
B 2.1
Dreieck ABM:

tan <ABM

44/ 3

tan 60°

C

tan <ABM

cm

4

enkrechte

Dreieck AMS:
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B 2.3
Dreieck AMS:

MS = \/Am12-+ MS 2 cm = \/(43)2 + 107 cm = /148 cm = 12,17 cm
SQ = 12,17 cm - 6 cm = 6,17 cm
Dreieck P1QS:
SP;
cos @ = —

SQ
& SP; = cos ¢ - SQ cm = cos 34,72° - 6,17 cm = 5,07 cm

B 2.4
Dreieck MittelsenkrechteSP,:
SMittelsenkrechte
cos @ =
SP,
SMittelsenkrechte 3,085
&SP, = cos © cm =T33 34,72° cm = 3,75 cm= P,Q
B 2.5
Dreieck AMPs:
AM
cos <P3MA =
MP;
AM YNE
< MP; = Eg;—ggggg cm = TS5 op° cm = 7,37 cm

ABCP3 = 0,5 : BC : MP3
< Agepz = 0,5 -8 - 7,37 cm? = 29,48 cm?

B 2.6

Dreieck AMS:

4SMA = 180° - 90° - 34,72° = 55,28°
Dreieck FMQ:

FQ
sin <QMP3; = ——
OM
o FQ = sin <QMP; * OM cm = sin (55,28° - 20°) - 6 cm
1 _
vV = 3 Apcpz © FQ cm?
1
& V=3 29,48 sin (35,28°) - 6 cm® = 34,05 cm?
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Aufgabe Cl1

C 1.1 und C 1.2

—————— -
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Ma2p2

(615)

2

D

Az (813)

Punkt-Steigungs-Form:

-x + 11
-x + 11 = -0,

-x + 11
-x + 11

<~ yV =

25(x - 6)2 + 4

25

+ 4

(x?2 - 12x + 36)
+ 3x -

4

-0

f—
<~
f—

9 + 4

= -0,25x2
+ 4x -

0

16 =

2

-0,25x

= 1 Schnittpunkt = Tangente
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C 1.4
- > 3
AnB, = ( 2 ) = AB, LE =4/3% + 22 LE = /13 LE

5 ) = AD, LE =+[(-2)2 + 27 LE = /8 LE

- > 5
Dan=(O) = DuB, LE =+[52 + 02 LE = 5 LE

DB, 2 = AB,? + AD,? - 2°AB, ' AD, ‘cos a

DBy, 2 - AB, ? - A,D, 2

P CoOs o

-2 ABn - ApDy
52 - 13 - 8

& a = - -0,20 & o = 101,31°
cos —2 +J13 /8
c 1.5
> > >
ODn = OAn C_D An Dn

X -2
< ODy ==( ~0,25x%2 + 3x - 5 ) @( 2 )

oD, - L
= no = -0,25x2 + 3x - 3

Damit ist Dp(x - 2 | -0,25x2? + 3x — 3).

c1l.6

2 2
ManBn = 3 Also muss mpyen, auch die Steigung 3 haben.

Also muss gelten:

2 -0,25%x + 8 - (=0,25%% + 3x - 3)
37 X - (x - 2)
4
0

= = -0,75x + 24 + 0,75x%2 - 9x + O
& 0,75x2 - 9,75x + 29 = 0

b+ b? - 4ac 9,75 £4/(-9,75)2 - 4 - 0,75 - 29
X1/2% 2a - 2-0,75

9,75 + [8,0625

= G = x; = 8,39 und x, = 4,61 L={4,61; 8,39}
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Aufgabe C2
cC 2.1

und

el el i H i

Sl ptl it iy By

34,997

=

£SCA

Dreieck MCS:

0,7 < & = 34,99°

12,21 cm

\/102 + 72 cm = V149 cm

cm =

+ MS 2

N

Vierstreckensatz im Dreieck BCD:

CS

cC 2.3

Kosinus—-Satz im Dreieck Q;CP;:

- 2:-CP; - CQ; '‘cos ¢
2-10-5-cos 34

+ CQ;p 2

CPp; ?

Q1P 2
< QP 2

°) cm?

;99

+ 52

(102

= 34,07 cm?

< QP 2

= 6,56 cm

< 0Py

13,12 cm?

= 0,546,506 cm?

cm?

0,5 - EF Oy

Agiripl
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C 2.4
Kosinus—-Satz im Dreieck Q,CPin

OnPn 2(x) = CP,2 + CQ,2 - 2-CP, - CQ, ‘CcOS €
& 0Pp2(x) = ((2x)2 + (10-x)2 - 2-2x-(10-x) cos 34,99°) cm?
& QnPn (x) = 4/4x2 + 100 - 20x + x?> - 32,77x + 3,28x2 cm
& QP (x) = 4/8,28x2 - 52,77x + 100 cm

Thnin = 8,28x2 - 52,77x + 100

Tmin = 8,28 (x? - 6,37x) + 100

Thin = 8,28(x? - 6,37x + 3,192 - 3,192) + 100
Tnin = 8,28(x - 3,19) + 15,74

(N

\/8,28'(3,19)2 - 52,77-3,19 + 100 = 3,98

Damit ist Tnpin = 3,99 fir x = 3,109.

cC 2.5
Dreieck H.CP;:
Hq.Pq
sin ¢ =
CP;y
& HPy = sin g - CP; cm = sin 34,99° - 10 cm = 5,73 cm
1
VBE1FiDP1T = §‘O,5 (BD + E.F;) - MQ; - HiP; cm?
1
& Vggiripp1 = g'(8 + 4) -5 5,73 cm?® = 57,3 cm?
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(CM 2

- 3,42) 't cm?

= (62

‘T cm?

ME 2)

AKreisring

T-6-7,9 cm?

m-CM - AC cm?

MKegel

2 -m- ME 2

2 m-3,42 cm?

cm?

oHalbkugel

MKegel + OHalbkugel + AKreisring

Oalles

= oalles

= 298,3 cm?

(62 - 3,42) 'm) cm?

_I_

r 42

(m6-7,9 + 2-1-3

Aufgabe P2
P 2.1
<ADC

360°
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P 2.2
Kosinus-Satz im Dreieck ABD:

0

0

=

=

BD 2 =

BD 2 (7,52 + 72

BD 2

37,76 m?
BD = 6,14 m
sin <DBA

AB % + AD

2 - 2-AB - AD -cos <BAD

- 2:7,5-7-cos 50°) m?2

sin <BAD

AD BD

sin <BAD:- AD

sin <DBA =

BD

sin 50

° - 7 m

sin <DBA =

<DBA = 60,85°

P 2.3

<CBD = 90° - <DBA =
<ADB = 180° - 50° -
<BDC = 162° - 69,15°

6,14 m
(und <DBA = 119,15° keine L&sung)

= 0,87

90° - 60,85° = 29,15°
60,85° = 69,15°
= 92,85°

Sinus-Satz 1im Dreieck BCD:

=

BC BD

sin <BDC

sin <DCB

BD -sin <BDC

BC =

AP 2006 IT /I HT

AB -AD + 0,5-:sin 29,15°-BD - BC) FE

sin <DCB

—  6,14-sin 92,85°
Aagp = 0,5:sin 50° - AB * AD FE
Agcp = 0,5:sin 29,15° - BD - BC FE

Appcp = Aapp t+ Agcp
< Apapcp = (O,5'Sin 500 .
& Appep = (0,5:sin 500'7,5'7 + 0,5'sin 29,15°'6,l4'7,23) FE
< Apapcp = 30, 92 m?2
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Aufgabe P3
P 3.1
f: y = 2000 - 1,065%
x | 0 5 10 15 20
y | 2000 2740 3754 5144 7047
o ¥\“
UV

fo
e
S

N

al
(@)

LN
(@]

w
(@)

N
(@]

[HEY
D

v

000 - 1,065 = 6213,31 S

Nach ca. 13 Jahren.
[Rechnerisch nur Zweig I: 4500 = 2000 - 1,065%

< 2,25 = 1,065 & x = 1091,0652,25 = 12,88 L={12,88}]
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