Abschlusspriifung 1998
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Mathematik Il

AP 1998 11 / Il HT

Haupttermin

Lésungsvorschlag von StR(RS) Karsten Reibold — Stand: 09.06.2017

Aufgabe Al

_________

A 1.2
6
Mac = g =1 = Mpip1 = -1 Dl(_or5 | 2125)
y = -(x + 0,5) + 2,25
&S vy = -x + 1,75

-x + 1,75 = %% + 2
& x?2 +x + 0,25 =0
D=12 -4 -1 - 0,25 =0
Wenn D = 0 = 1 Lo6sung = Tangente

A 1.3
mpc = 1 PSF: y = x
-x + 1,75 = x

& 2x = 1,75

PSE:

< x = 0,875 L={0,875} M, (0,875 | 0,875)
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AC =+/(6 - 0)% + (6 - 0)* LE = +[72 LE = 8,49 LE

Da oben bewiesen wurde, dass [DiBi]

Tangente an p ist, sind

alle weiteren Diagonalen weiter rechts auf [AC] zu finden.

AM; = +/(0,875 - 0)2 + (0,875 - 0)? LE

Damit gilt: 1,24 = AM, < 8,49

A 1.4
Senkrechte zu [AC] durch C. PSF:

y=-(x-6) +6 & y=-x+ 12

-x + 12 = %% + 2
< x?2 +x - 10 =0

V1,53 LE = 1,24 LE

-b + 4 b? - 4ac -1 + 417 1 - (-10)
x1/27 2a
-1 + 4[41
— = x; = -2,70 und x, = 3,70 L={-2,70; 3,70}

Damit gilt: -2,70 < x < 3,70

10,5 FE fir x = 0,5.

A 1.5
— 6 — X
€ -(5) w ()
Alx) = g xz}i 2‘ FE
<& A(x) = (6x2%2 4+ 12 - 6x)FE
& A(x) = (6x2%2 - 6x + 12)FE
Anin 6(x2 - x) + 12
< Anin 6(x? - x + 0,52 - 0,52) + 12
& Apin 6(x - 0,5)2+10,5 Damit ist Apip, =
A l.6

-b + i/ b2 - 4ac 6 +\(-6)% -4 - 6 - (-36)
X1/2= 2a =
6 + /900
= > = x; = -2 (und x, = 3) L={-2}
Damit ist D3 (-2 | ©).
0
mops = T = -3 Also: tan o = -3 & a* -71,57°

= a = 180° - 71,57° = 108,43°

108,43° - 90° = 18,43° (Winkel zwischen y-Achse und [OD3])

4B3AD; = 90° + 18,43° + 18,43° = 126,86°

Seite 2 von 12



AP 1998 11 / IIl HT

Aufgabe A2

2

A 2.1 und A
Kosinus-Satz:

- 13,52
~28-13,5 - 091

82

72

< cos <BAC

= 24,05°

< <IBAC

A 2.3

Dreieck AP, R;:

tan <BAC

cm

X

cm

X

cos <BAC

cm
cos <BAC
X

& AR, (%)

cos 24,05° ¢

1,10x cm

& AR, (x)

& AR, (%)

cm

(13,5 - 1,10x)

Rn.C (x)
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Vierstreckensatz:
RaQn (%) RC (x)
8 - 13,5
R,C (x) - 8
< RiOn (x) = 13,5 cm

(13,5 - 1,10x) - 8
< RpOp (x) = 13,5 cm = (-0,65x + 8) cm

0,45x = -0,65x + 8
< 1,10x = 8
& ox = 17,27 L=(7,27}

A 2.4

PRy = 0,45 - 6 cm = 2,7 cm

R0 = (—0,65 -6 + 8) cm = 4,1 cm

P10, = \/EﬁRlz + RiQ01 %2 cm = \/2,72 + 4,1% cm = 424,1 cm

_ V24,l cm

Kosinus-Satz im Dreieck PiMjR;:
PlRlz = M1P12 + M1R12 - 2 MlPl 'MlRl'COS <R1M1P1

PRy 2 - MP; 2 - MRy ?

< cos <RMiP; =

-2 MlPl 'MlRl
2,72 - 2,452 - 2,452

<& COs <):R1M1P1 = -2 .2 452 45 = 0,39
< IRM P = 66,870
A = Appirt + Amiripl — AsektorMiripl
. o 66,87°
& = (0,5-6:2,7+0,5-2,452 -sin 66,87 —2,452'n'—§€63—) cm?
= 7,36 cm?
A 2.5
o 0,45x
tan 24,05 = —0,65X + 8
< (-0,65x + 8) - 0,45 = 0,45x
< -0,29%x + 3,6 = 0,45x
< 0,74x = 3,6
& x = 4,86 L={4,86}
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Aufgabe A3
A 3.1

Dreieck STZ:

41,109°

= 0,875 & <TSZ

(€TSZ ungerundet lassen)

41,19° = 82,37°

und damit <TSR
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A 3.2
1 _ - _ -
Vyoll = (§ - ZT 2 - 7S -+ ZT 2% - ZN - @) cm?
1
< Veouu = (3 © 3,52 -4 -1+ 3,5 -8 - m) cm® = 359,19 cm’®
1 _ _ _ _
Vaicntvorr = (3 - 272 - 25 - m+ 2T2 - (ZN - 3) - m cm’
1
< Vhiichtvoll = (§ : 3,52 -4 - o+ 3,52 -5 - TC) cm3 = 243,74 cm?3

243,74 : 359,19 = 00,6786 = 67,86 %

A 3.3
4
Vkugel = 3 ° 2% - m® cm?® = 33,51 cm?3

VZylindervorher = 3,52 -5 - mwcm3 = 192, 42 cm?3
Vzylindermitkugel = 192,42 cm?® + 33,51 cm?® = 225,93 cm?
225,93 = 3,52 + hpey © T«
& hpew = 225,93 cm = 5,87 cm
3,52 -1

5,87 cm -— 5 cm = 0,87 cm

A 3.4
Dreieck SJM:

MJ
sin <TSZ = —
M
MJ 2

< MS = m cm = sin 41’190 cm = 3,04 cm

SKugeloben = 3,04 cm + 2 cm = 5,04 cm

5,04 cm - 4 cm = 1,04 cm (Ladnge im Zylinderbereich)

5,87 cm - 1,04 cm = 4,83 cm
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Aufgabe Bl

B 1.1 Q(1 | 7,25) S(4 1 5 g:y=0,52x+1
7,25 = a(l - 4)2 + 5

& 7,25 = 9%9a + 5

&< 9%9a = 2,25

< a = 0,25
I 7,25 =20,25 12 +b -1+ c
II 5=0,25 42 + b - 4 + ¢

< I b =7-c
IT b = 0,25 - 0,25¢
I =11 7-c¢=20,25 - 0,25¢c
= 0,75¢c = 6,75
= c =9 in I
b=7-9=-2 Damit ist p: v = 0,25x* - 2x + 9
X | 0,00 1,00 2,00 3,00 4,00 5,00 6,00 7,00 8,00
y | 9,00 7,25 6,00 5,25 5,00 5,25 6,00 7,25 9,00
B 1.2

x-Koordinate: x + 3
y-Koordinate: y = 0,5(x + 3) + 1
& y = 0,5%x + 2,5 Damit ist Bh(x + 3 | 0,5x + 2,5).
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B 1.3
AnCh (x) = 4/(x - x)2 + (0,25x%% - 2x + 9 - 0)2 LE
& ALC, (x) = (0,25x% - 2x + 9) [LE]
A(x) = 0,5 + AC, (x) - ByD, FE
< A(x) = 0,5 - (0,25x% - 2x + 9) - 4 FE
< A(x) = (0,5x% - 4x + 18) FE
B 1.4

0,5(x2? - 8x) + 18
& Apin = 0,5(x2%2 - 8x + 42 - 42) + 18
< Apin = 0,5(x - 4)2 + 10

Damit ist Anin = 10 FE fiir x = 4.

140 $ von 10 sind 14.

14 = 0,5x2?2 - 4x + 18
< 0,5%x2%2 - 4x + 4 =0

b+ b? - 4ac 4 ++/(-4)* -4 - 0,5 -4
K1/2= 2a N 20,5

4 £ 4/8
1

= x; = 1,17 und x» = 6,86 L={1,17; 6,83}

B 1.5
Damit ein Drachenviereck entsteht, muss die y-Koordinate von By,
halb so groB wie die wvon C, sein. Also:
0,5x + 2,5 =20,5 - (0,25%% - 2x + 9)
< 0,5x + 2,5 =0,125x% - x + 4,5
< 0,125x2 - 1,5x + 2 =0
-b £+ b?> - 4ac 1,5 £4/(-1,5)* - 4 - 0,125 - 2

x/2m 2a = 20,125
1,5 =+ V1,25
- 0,25 = x%x; = 10,47 und x, = 1,53 L={1,53; 10,47}
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Aufgabe B2
B 2.1

Kosinus-Satz:

2-BC - AC -cos <ACB

+ AC 2 -

BC *

AB ?

— 282

— 182
-2-18-28

162

0,85

< cos <ACB

= 32,30°

< <ACB

2'E1C

Kosinus—-Satz im Dreieck E;F;C:

B 2.2

- F1C -cos <ACB

+ F.C 2

E,C 2

2

E.{F1

cm?

(122 + 62 - 2-:12-6-cos 32,30°%)

& EFp 2

= 58,58 cm?

& EFp 2

= 7,63 cm

< By
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B 2.3
Das Dreieck H;FiC ist gleichschenklig, so dass gilt:

«CFH; = 180 - 2 - 32,30° = 115,40°
<H,F1G; = 180° - 115,40° = 64,60°

A = Agektorriel — HAsgextornicl — Amiric
32,300 64/600 . o .- ~
< A = (CEq?2 M T360° T F1Gy 2 'TC'W—O,5 ‘sin 115,40° - F1C 2)cm?
32,30° 64,60° . 0
& A= (122-71-W—62 ‘H'W—O,5'Sln 115,40" 62) cm?
< A = 4,03 cm?
B 2.4
F,.C + EC = 18 cm & F,C =18 cm - ELC

Dreieck E,F,C:

F,C
cos 32,30° = ——

E,C
<& E,C - cos 32,30° = F.C
< ELC - 0,85 =18 cm - EC
& E,C - 0,85 + EC = 18 cm
& E,C (0,85 4+ 1) = 18 cm

18 cm

= Ezc = 1,85 = 9,73 cm
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Aufgabe B3

Dreieck FES:

41,109°

875 <& <SEF

14

0

tan <SEF
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Hq1P:

BC

= 31,68 cm?

1,98 cm?

6

=TV

B 3.3

Dreieck FEP,:

<FP,E = 180° - 41,19° - 70° = 68,81°
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Sinus—-Satz im Dreieck FEP;:

« EF

sin <EFP,  sin <FP,E

B EF © sin <):EFP2 B 8 sin 700 B
= Sin <FD,E cm = “5i 68, 81° CM = 8,006
Sinus-Satz im Dreieck FEP,:
FP, EF
sin 41,19° ~ gin <«FP,E
— . o
~ EF - sin 41,19 ~ 8 - sin 41,19° B
& FP, = Sin <ED,E cm = sin 68,81° cm = 5,65 cm
A=20,5 "+ AD -+ FP, cm?

< A =0,5 -6 5,65 cm? = 16,95 cm?

B 3.4
Dreieck BEP,:

BP, (x) =\/BE2 + x?2 cm=\/32 + x?2 cm=\/x2 + 9 cm

Kosinus—-Satz im Dreieck FEP,:

FP, (x)2 = EF 2 + x? - 2-EF 'x-cos 41,19°
& FPL (x)2 = (82 + x2 - 2+8-x-cos 41,19°) cm?
& PPy (xX)2 = (x2 - 12,04x + 64) cm?
& F—Pn(x) = \/x2 - 12,04x + 64 cm

Dreieck AP.F:

AP, (x) = \/AF2 + FP, (x)? cm

& AP, (x) = \/32 + x2 - 12,04x + 64 cm

& AP, (x) = 4x? - 12,04x + 73 cm

24fx2 + 9 =4x* - 12,04x + 73
& 4x? + 36 = x* - 12,04x + 73
& 3x2 4+ 12,04x - 37 =0

-b + 4 b2 - 4ac -12,04 + /12,042 - 4 - 3 - (-37)
X1/2% 2a - 23
-12,04 + ~[588,9616
= 6 = x; = 2,04 (und x, = -6,05) L=(2,04}
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