® HOCHSCHULE ZITTAU/GORLITZ

GRUNDLAGENKURS MATHEMATIK

Pror. Dr. U. SCHNELL
Losungen

Kapitel 1: Grundrechenarten

1) (a)

a(a+1) (b) ab(a+b) (¢) a(b+c—d) (d) (a—1)(b—c)

4b(2a + 5b) (f) (a+4)(2b+3) (g) (2+3b)(a+1)
3b+2c (b) 4a+2b+ 3¢
18a% —ab — 4> (b) 2(bc —ad) (c) 4a*b?

(x+y)? (b)) (Tr+y)? (c) dr—2y)* (d) (2u+ 3v)(2u— 3v)

(2u + 50)? — u? = (2u + 5v + u)(2u + 5v — u) = (3u + 5v)(u + 5v)

O=5 (b) O=2uv, O=9%* (¢) O=y, O=0252% v =y?

0 = 7vw?, O = 25u*

b=ca*unda<1l — b<a (b) Kiirzen mit 11 — a =10

b:—% S ola <l = b<a
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10) Der Scheich hat nicht 100% seines tierischen Vermdgens aufgeteilt, da 5 +3 + 3 = 1%

< 1.

Es wurden also 17/18 von n + 1 Kamelen aufgeteilt. Das restliche 1/18 ist das iibrig

bleibende Kamel. Also gilt n + 1 = 18 und die vererbte Anzahl der Kamele war 17.

Kapitel 2: Potenzen, Wurzeln, Logarithmen

11) (a) a™* (b) —a® (¢) (b—a)? (d) —b*

12) (a) —81  (b) —125  (¢) —

13) (a) a™® (b) 9a™c” (c) ab?cta~1z72

14) (a) 1 (b) 1 (c) -1 (d) 0 (¢) 2 (f) 5 (g 7

15) (a) 0.2° (C) 3/2:1/31/2 _ a1/4 _ \4/5
1

(d) \/ a2—\/ Vb = o’

16) (a) —5v3  (b) 4vV2  (c) 105

17) (a) 1 (b) 2 (c) 4 (d) =2 (e) 1/4 (f) e (g) 1000 (h) 1/4 (i) 4
18) (a) —1/2  (b) 5/7lna  (c) —0.51g(a) —lg(b)

19) (a) In(2)  (b) 4lg(a) =lg(a’)  (c) In(x)

20) Bestand nach 10 Jahren = 0.96'° = 0.6648 ~ 2/3

21) 6a>=96 — a*=16 — a=4

22) 20000 - 0.75% = 8437.50



Kapitel 3: Gleichungen

24) (a) v =3 oder o =-3 (b) =2 oder z =-3

(¢) x=0 oder z =5 (d) nurz=1
25) (a) keine Losung (b) =12 oder z = —4 (¢c) =0.50der x =15

26) (a) x # —2.5, Losung x = 2 (b) = # —4, 3, Losung x = —7.5

(c) x#6, -2, Losung x = 0.6

27) (a) x> 1/4, Losung z =1 (b) >7, Losungen z =7 oder x = 10

(¢) x>5/9, Losung x = 1 und nicht z = 6 (Probe!)

28) (a) = >0, Losung x = 50 (b) > —5/11, Losung x =5

(¢) |z| > /8, Losung x = £3 (d) z>1, Losung x = 2
29) (a) = =21g(3) (b) z=-8 (c) z=3

30) (a) u=2*> - v —4u—45=0 — u=-59 — x =43 (22 =u = —5 geht nicht)
(b) u=e€e* - u=1,2 — x=0,In(2)

(¢c) u=lg(r) - uv=1,2 — z=10,100
31) (a) =8, y=3 (b) v=-2, y=4

32) (a) =0, y=10 oder z = -2, y =30 (b) =1, y=0 oder z =5, y=38



Kapitel 4: Funktionen

8 )
7 ——
6 ——
(a) =4 und y=38 ; (a)
(b) =3 und y=2 i: ¥
33) :
(¢) x= -3 und y nicht © ©)
1 ——
(d) z nicht und y =5 I 1 7
-3
g N
-
6
5 |
1 ——
A
-3
—1
35) (a) y=2(z—0)*—1 (h) y=—F(@=07+2 () y=—2@—-1)°+8
S =(0,-1) S =(0,2) S =(1,8)

1
Nullstellen x = £——

V2

Nullstellen x = £2 Nullstellen z = —1, x = 3

- 4




36) (a) g(x)=22z+1, f(z)=2% D=R
(0) gle)=4-4% f(r)=In(z), D=(-2,2)
(© glr) =225, fl@)=vE D=(-001U0)

37) (a) 22 +1r—-6=0 — N = {2, -3}

1 1 1 5
— — 4= — 12
T2 =T EN T 2 T2

(b) In(10 —2*)=0 — 10-2’=1 — 2*=9 — N={-3,3}

(c) 22-=1=0 — N={-1,1}

(d) u:i=2* - > —1Tu+16=0 — uwe {1,16} — N={-1,1,-4,4}

—3 -3
38) (a)y:5x+3—>5$:y—3_>x:y5 TR =R, f_l(x):x5
2 1 1
(b) y= i —>1Ey—y=2x+1—>l‘y—2x:y+l—>x(y—2):y+1—);p:y+2
- vt
1
FURE SR @) = T

D=A{x:
W={y:y

xz—Achse: —

y—Achse:

D =A{x

cax > —1}

W =R
x—Achse: © =./e—1
y—Achse: y=1

x—Achse:
y—Achse:



D=R
W={y:y>-3}
x—Achse: = —1n(3)/2
y—Achse: y= -2

D=R

W =[-1,3]

x—Achse: x=+7/3+k -7
y—Achse: y=3

200, 0<z <200

40) (a) Alz) = { 200+ 0.25 - (z — 200) = 0.25z + 150, « > 200

B(x) = { 300 + 0.2 - (z — 500) = 0.2z + 200,

—_
]
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I
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300, 0 <z <500

x > 500
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(b) 0.25z+ 150 = 0.2z +200 —

0.05z =350 —
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x = 1000

Also: <1000 — Tarif A und z > 1000 — Tarif B

41) (a) x = z(p) = 6000 — 5p

(b) E(x) =z p(z) = 1200z — 0.22>

(d) G(z) = E(x) — K(x) = 1200x — 0.4z — 500000

(c) E(p) = x(p)-p = 6000p — 5p°

(e) 500 <z < 2500



Kapitel 5: Ableitungen

42) (a) 62° 4+ 102" — 1222 + 1 (b) In(z)+1 (c) cos*(z) — sin®(z)

x2+2x—12 (e) 1—Inz
_— e
(x+1

(d)

T2

43) (a) u(zx) =3z +5, v(u)=sin(x), f'(z) = 3cos(3z + 5)

b) w@)=2"+2+1, o) =1’ flx)=02z+1)-9- (2> +z+1)

44) (a) t(x) =3 -z (b) t(z)=e-x (c) t(x)=x—-1

4X 4+ 2 +
33 3+ 14 /
2 + 9 %

1 2
. 7

45) (a) =z ==+1 (b) =0 und =6 (c) x==+2

1 400
46) (a) f'(x) = 9z = 0, fiir z =+£60, also 60 km/h
T
700 400 16800 7
(b) K@) =50+18- = +15.7- (£ 34+ 22) =185+ +=
x 9 x x 6
16800 7
(c) K'(z) = ———— + i = 0, fir z =4120, also 120 km/h
T

47) (a) G(z) = Erlos - Kosten = Menge - V-Preis - Kosten = Menge - (V-Preis - E-Preis)
= (120 — 102) - (z — 3) = —102% + 150z — 360 = —10((z — 7.5)2 — 20.25)

200 +
150 +
ol G'(z) = —20x + 150
| | | | | | | | |
(B) 50} 1 /3 1506 7 8 9 10 () =0, fire=175
—100 +

Also: 7,50 €

48) (1) 1le, 2f, 3d, 4a, 5b, 6¢ (2) 1a, 2e, 3c, 4b, 5f, 6d (3) 1d, 2f, 3e, 4c, 5b, 6a



