KS Reussbiihl Luzern GF MA 2021 Losungen

1 Differenzialrechnung I

a) f(X)=0=>—x2+3=0>x,5=+V3
f'(x)=-2x, f"(¥V3)<0=> H
f(V3) = =3 +3v3 =2vV3 = H(V3|2V3)
Symmetrie beziiglich (0]0) = T(—v3|-2v3)
b)f'()=p'(x) e —x*+3=2xo x+3)(x-1)=0>x=-3, xg=1

1 1
fx) =pkx) & —§x3+3x=x2+k<=k=—§x3—x2+3x

x=-3=2>k =-9, x=1=>k2=§
c) 1. Hauptbedingung: u = 2a + 2b
2. Nebenbedingung: b = —%a"’ + 3a
3. Zielfunktion: u(a) = 2a + 2 (—§a3 + 3a) = —§a3 +8a, D =10;3]
4. BExtremum: u'(a) = —2a?+8=0=>a,=-2¢D, a,=2€D

5. Losung: u”(a) = —4a < 0 fir a > 0 = Maximum fira =2 = P (2 13—0)

Umax = u(2) = == +16 == = 10.6

2 Differenzialrechnung II
a) D =R{

1 1
b) lim (Vx-e™*) =0 (72" dominiert v)

X—>00

070 =it ()=

I} - 1 3 3
dm,=f'(4)=e Z(Z—l)=—E:t:y=—Ex+b

pad)ecn Bo-SupapmSany=-Sass
—_— = — = — — = =—>t: e R
le2 e? e? e? Y 4ezx e?

3 Integralrechnung I

Schnittstellen: x2 —ax = ax © x2 —2ax = 0, x(x — 2a) = 0 © x = 0 oder x = 2a

= A(a) = foza(ga(x) — fu(x))dx = foza(Zax—xz)dx = [ax2 - §](z)a —4q3 2 2@

3 3

3
Es muss gelten: %= 36 a*=27a=3
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4 Integralrechnung II

a) g: Nullstellex; = =1  f: Nullstelle x, =9

b)VI—x=3Vx+1 |()?=9—-x=9(x+1)=x=0=5(0[3)

o) V= ﬂfo 9(x + 1)dx +7Tf9(9—x)dx = n[gxz +9x]0 +n[9x—lx2]9 = 451
-1 0 2 -1 2 0

5 Vektorgeometrie

T —12+1 —4
a) 0D =0A+AD =0A+BC=(-7|+| 10-3 |=[ 0 | = D(-4/|0]5)

4 1-0 5
8\ /-11
BA-BC <_10>'< 7 > 88—70+4
— ) — 4 1 — 66— ~ o
b) a = arccos <|§4’|.|R|> arceos | Jer 00+ 16vizita9+1 arccos(m_m) =1514

c) Q(x[0]0), Q4| = |@B| =

()0

>JT =22+ (D2 +42=/(-1—x)2 +3?
=249 —14x+x*°+49+16=1+2x+x%*+9
S x?—14x+114=x*>+2x+ 10 © 104 = 16x © x = 6.5 = Q(6.5]0[0)

x 1.5 7
d) Senkrechte g zu E durch P = g: (y) = (—6) +t <—2>
z 1.5 -3

1
gﬂE=>7(1.5+7t)—2(—6—2t)—3(1.5—3t)+13=O:>t=—§

/15 N /7 ~5.5
= 0P’ = (—6) +2- (— E) : (—2) = ( —4 ) & P'(—5.5|—4(4.5)

1.5 -3 4.5

6 Wahrscheinlichkeit I
a) P(5 blaue Kugeln) =%-£-§-;-%=%
21 1
b) P(2 rote Kugeln | 2 gleichfarbige Kugeln) = i‘l"iz ==
109 109
_(5) (1)\* (4\® _ 128 _
¢) P(2 rote Kugeln) = (2) : (E) . (E) =g = 0.2048

d) P(mind. 1 rote Kugel) > 0.9 & 1 — P(keine rote Kugel) > 0.9 & 0.1 > 0.8"

o —-1>n-1g(0.8) © — <ne103.<n=>n=11

1
1g(0.8)
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7 Wahrscheinlichkeit I1
a) Wahrscheinlichkeitsverteilung fiir den Gewinn X:
X; -5 3
p; 2\> 8 9 21 6 21 4
G) -7 7 | 337 |G 3w

8 9 6 4
EX) =2 (-5 += 1+ 2+-3=—

7

— = —(.26 Franken
27

BPX=2)=(1-p) p=024p2—p+024=0c (p—04)(p—0.6)=0
=p, =04 q, =04-360°=144°, p, = 0.6 © a, = 0.6 - 360° = 216°

8 Folgen und Reihen

Summe: x+y+2z =238 ()

AF: z—2—-—y=y—x x—2y+z=2 (I
. z_Y — 2

GF: " - xz=y (1I0)

[-[I=>3y=36y=12

InTundlll = z =26 —x (IV), xz =144 (V)
IVinV=2x(26—x) =144 © x> —26x+ 144 =0 (x—8)(x—18) =0
x; =8=28,12,18, x, =18= 18,12,8



