Vorkurs Losungen

Mathematik f. Chemiker

Brock 1

1. Faktorisieren

(1) (a—1b)(a+b)(a®+b*) (6)  (3c—4)(3¢c—8)
(2) (@=3)@+3)@*+9) (1) (=—y)E*+ay+y°)
c x ¢ x & x® (8)  (2b+5)(4b% — 10 + 25)
3 — — )\ (= —\( — R
B G-3)G+G+ 4)(9) (32 4 5)(a? 4+ 1)
(4) (n+38)(n-2) (10) (z+1)(2*+2) =
(5) (z=3)(z+2) (z+1)(z + V2)(
2. Polynomdivision
(11)  2a—3b (12) 3z +82
(13)  4a® —20°
(14)  (a+b)(a* +b*) = a® + a*b + ab® + b°
(15)  272° —18x%2 + 122%2° — 82° (16) 1+ ax+2y
(17) 6 —"Ta (18) —2* 4+ 22 -3z +1
19 (20) 2%~y +y)

3. Gleichungen

— V21 + /4)



Brock 11

1. Verhéltnisgleichnugen

(a) 3:5 (f) 3:5
(b) f (g) 3:8
(¢) 1:4 (h) 4:9
(d) f (i) 7:10
(e) f () f

2. Gewichtsprozent

(a) COq C:0 =12g:32g=3g:8¢g

% x 100 = 27.2727 = 27,3 Gew.-% C; 72,7 Gew.-% O

(b) HoSO4 H:S:0 = 1g: 16g: 32g
2 Gew.-% H; 32,7 Gew.-% S; 65,3 Gew.-% O

(¢c) H:N:0O = 1g:14g:48¢g
1,6 Gew.-% H; 22,2 Gew.-% N; 76,2 Gew.-% O

(d) H:Br = 1g:80g 1,2 Gew.-% H; 98,8 Gew.-% Br

(e) C:H:0 = 36g:5g: 48g
40,4 Gew.-% C; 5,6 Gew.-% H; 53,9 Gew.-% O

(f) C:H:0 = 6g:1g: 8¢
40 Gew.-% C; 6,7 Gew.-% H; 53,3 Gew.-% O

(g) C:H:Cl = 144g: 10g: Tlg
64 Gew.-% C; 4,4 Gew.-% H; 31,6 Gew.-% Cl

(h) C:H:Cl:N:0 = 144g:8g:71g:28g:32g
50,9 Gew.-% C; 2.8 Gew.-% H; 25,1 Gew.-% CI;
9,9 Gew.-% N; 11,3 Gew.-% O

(i) Si:F = 7g:19g 26,9 Gew.-% Si; 73,1 Gew.-% F

(j) C:H:Cl = 24g:2g:213g
10 Gew.-% C; 0,8 Gew.-% H; 89,2 Gew.-% Cl



1mol Fe = 599, 8¢
1mol O = 16g
1
189, 88kg sind 189, 88kg = 3403mol Fe
55, 8¢g
1,6k
$1.6kg  sind 2% 5100mol Fe
16¢g
Insgesamt 3403 + 5100 = 8503
Fe: 3403/8503 = 0,4 — 40 Mol % Fe
O: 5100/8503 = 0,6 60 Mol % O
= Formel: 40:60=2:3 = Fe;03
(b) 28,6 Mol % P; 71,4 Mol % O P50s5
(¢) 27,3 Mol % C; 54,5 Mol % H; 182 Mol % O  C3HgO,
(d) 16,7 Mol % K ; 16,7 Mol % Cl; 66,4 Mol % O KClO,4
(

@
~

25 Mol % C ; 62,5 Mol % H; 12,5 Mol % 1 CyH51

4. (a) 2 Cu + Oy — 2 CuO
2 mol Cu + 1 mol Os liefern 2 mol CuO
2 - 63,55g Cu + 32g O liefern 159.1g CuO
Verhéltnisgleichung:

37 Xcu
159,1  2-63,55

Xcu = 29.56g Cu
XO = 744g 02

b) 3.5g Hy ; 123.5g Cl,

C) 67g CHgCOOCQH5 ; 137g HQO
d) 7.3g HCHO ; 14.1g CH;-CO-CH,
e) 23.5g Al ; 92.5g Cl,

N N N N

zu (d) 1mol CH,0 (30g) + 1mol C3HgO (58g) liefern 1mol C,HgO (70g)
Verhéltnisgleichung:

17 Xemyo
70 30g
analog Xcggo = 14.09g

— XCHQO = 729g



5. (a) Verhéltnisse:

1mol Hy = 2¢g
Imol Ny = 28g ~» 3:2:28: 2.17
Imol NH3 = 17g =3:14:17

Einsatz: 37g Hy: 3—37 = ig ~ x=209.7g NHj

17

23 g :30g : 44 g : 9g
(¢) FeCly;  +6 KCN —  Kj [Fe (CN)g] +3 KClI
1625g :390¢g ; 329 g : 223.5¢g
x=62.8g K3 [Fe (CN)g]
(d) Ba(OH)2 +HQSO4 — BaSO4 +2 H2O
171 g 98 g : 233 g : 36g
x=40.4¢g
(6) BI'Q +CGH6 — CﬁH5BI‘ +HBI‘

1mol Bry, = 159.8¢g
1mol C6H6 = 78g
Imol C¢HsBr = 156.9¢
1mol HBr = 80.9¢g

12 x
™ 1598 = 15699 11.78¢

6. (a) 13g 15%ige Salzsdure enthélt:
15 - 13g /100 = 1.95 g HCI
85 - 13g /100 = 11.05¢ H,0
1 mol HCI = 36.5g ~ 1.95g = 0.053 mol HC1
1 mol H,O = 18g ~» 11.05g = 0.61 mol H,O

b) 7.32g = 0.183 mol NaOH ; 724.68g = 40.26 mol H5O;
¢)  45.5g = 0.8125 mol Fe ; 19.5g = 0.609 mol S

d) 25g/32 = 0.0781 mol Methanol ; 7.5g / 46 —£; = 0.163 mol Ethanol

_g
mol

e) 44.64g /93 & = 0.48 mol CgH5;NH; ; 327.4g / 78 &5 = 4.2 mol Benzol



HCl + CH3CH,OH — H,O + CH3CH,Cl; Ausbeute: 67 %
Einsatz: 0,5 mol HCI ; 0,5 mol CoH5OH ;

1 mol HCI = 36.5g

1 mol CH3CH,CI = 64.5g

Einsatz 0.5 mol ~» Ausbeute 0.5 mol= 32.25g

~» reduzierte Ausbeute (67%) = 21.6g

2 C2H5OH — CQH5OCQH5 -+ HQO ;Ausbeute: 48 %
Einsatz: 1 mol CoH;OH = 46g
1 mol C4H100 = 74g
1mol CoH50H ergibt % mol CoH;0CyH5 = 37g
48% Ausbeute = 17.76g
283g P4010
20.5g CgH;CH;OH

836g C4H9BI‘



11.
13.
15.

17.

18.

19.

20.

21.

23.

24.

25.

27.

Brock III

Logarithmieren, Potenzieren

1 1 1
1000 2. 5lda+51d3+ 3
1 4. glna— %lnc
1000
1 6. 1
o 8. lgd +1gm+3lgr —1g3
9 10. 4
57 12. 1d 9
5 14. 1
z(In3 + In5) 16. 5(lga —lgy) +3(1gb — lgx)

lg(g" = 1) —lg(g—1) =1g(¢" "+ ¢" *+...+q+1)

1 1
gln(a+b)—§ln(a—b)
Id (a — b)+ 1d (ab + a®b + a*V? + ... +19)

)

o=
o

lg(xe) + 1g(y

4
3

xr =

Ind 3
T=+ <lnc+lnd— 1)

gz +l (1 + %) = 3ot (1 — %) ~ 2x+19 - 3H§

+(1g2)*/? 28. x=y

Thi3—Ini5



29.

30.
31.

32.
34.
36.
38.

40.
42,
44.
46.
48.
20.

3.2

A

11.

enr = 108 | In

Inzx =1In (1019"“”) =Inl0-lgz

analog lgxz =Inx -lge
1

insbesondere In 10 = B

“logz ="logx - *logh

29. Inz
lgz(= 5
T :ylge
r=13
z = 9a
r=1 y=2
3
1
b2a71
4/x
16a>v/b°
r=2>5

Vermischte Aufgaben

T =295

x=5/2
r=43, r =42
x==+(a—Db)

y==19 z=46

S

2y —Jnyinl0 ~ g = yM1o?

33. 1=2 x29=3
35. rz=-4

37. y=4 =5
39. z=2 y=1
41. qus

43. 4b"5°

45. |la+b+ ¢

47. o

49. 2yc+d

r=1/4
r =24
r ==£15
r==13

x = £1/2, y = £,/17/3
2y = +IVIT, yo = +4/1/3

1‘1:2, y1:3 1‘2:—7/5, y2:—7/9



Brock 1V

Differentation

4.1 Algebraische Ausdriicke

1.

10.

y =2 — 6x — 1522 — 2323 + 452*

Ve TE .
1 2
/
=4+ —=-3
V=t Tm Va
, 2z 243
y: = — —
vort 3Vw
4 — 8t(t* — 3)*
, r+3
T) = —/—
F@) = s
,  2x3— 13z
Yy =7
(4 —22)3
, 1 30z(1—52)° + 2(1 — 5z)°
y_ x?’ 3375

y = 2z(2* +3)* (112° + 9z — 20)

, 1

TTVET o fuop

2

1 3x
=— -
Y Ve =123 4y/(z—1)°




11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

y ==
(2 =9
1 3z?
y//:_ +
(22 —9)? (22 — 9)5
, —2(a° 4 62" +82° + 4x + 8)
v (x* — 4)2
y/:—#daﬁira:;é—lgiltyzwl_x
2V/1—=x
x+1\? — 4z —4
= v 1 ¢y = ——"—
Y (x—l) 71y (z—1)3
. 1 .2
/ 1 1+2x
y:
T=o2f0—ap
2

/

T \/1—372(\/1+:c+\/1—x)2

Y

/

e S
2vVa? =2 2\ /(a+ )

_ 1 r_ 2

22 +3 y (22 + 3)?



4.2 Trigonometrische Funktionen
1. y =xsinw + 2z +4
2. y = —2zsin(l — 2?)

sin 2z
3. y =

+ tanx cos2x
2cos?x

4. y' = 6sin*(22 — 3) cos(2x — 3)
5. y = (2% — 2z +2)cosz — 2sinx

6. y =xcos(l+x) y' = cos(1l+z) — xsin(1 + x)

. ,  —cot(z?) 2
YT sin®(z2)
, Cosw 1 cosr  sinx
8. Yy = t— - —
x sin x sinx @
9 , (I+x)sinz+ (1 —x)coszx
y =

(sinz + cos x)?

10. ¢ =sin*xcosx (1 — 2sin’x + sin z)

11. y’:—9\/3x3 sin \/j COS\/7

, 6coszr 9cos’r  —3(cos®x + 2cos)
12, ¢y =—%5—— T = 7
sin” sin” sin”
3
13 ,  T7sin’x
Y = —
8
cos® x

by 2
' Vx cos? \/x

15 1 n 1 ,_l(sinx COSZL‘)
’ y_4sinx 4coszx y_4 cosx sin’x

16. ' =-5 sin% cos? Z



17.

18.

19.

20.

, cos’z (1+tanz)(sine + xcosx) —xsinz
cos?z (14 tanz)?

, |1 |
Y =1\/—5 cosy/— siny/—
x x x

1 1

5T T T3 :tan2x+cot2x
cos*xr  sin“x

<
I

=0

<
I

4.3 Logarithmische Ausdriicke, Exponentialfunktionen

,  3a? 2z
Y= +2 2243
4 3 2 -
2yyl — - _ 2 yl — T 3r—4
x 3r —4 i\/ln x* — In(3z — 4)?
3cos 3
y = S o
sin 3z
y = e 1
r+vV1i+a22 1+ a2
y = elfm yl — _617:1:
y =18z
;L 4a
Yy (eax _|_efam)2
y'=—e"Inx+ < y' =e "lnx —2e " (1/z + 1/2%)
x



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

/

Y = e ?*(3cos 3 — 2sin 37)

y = e sine (—2rsinz — x* cos )
y/ — e 52 —3z+1 (10x _ 3)
y = exlnz yl — 2 (IDZU + 1)
(In)? , me2ne
y=e y =t
y = In 2 exp(—z?) y/ _ xeXP(*ﬁ) exp(—xQ) (

1 1
n(lnz) Inz =z

y = e (2wsinz + 22%e* + 2% cosx)

y =2l (z"Inz(1+z) + 2" ")

/

y:

(") 2z Inx + z)



4.4 Kombinationen verschiedener Funktionen

2 . .
1. Y =xe " (2sinx —22*sinx + x cos )
2.y =e @Hsnr (_opging — (224 1) cos )
; ,  —2x%cosx — cosx + rsina
y =

_ 2
e 7 x2cos? x

. . 4
4. o = (22°sin*z — coszsinz)e””

, 1—62%lnx

5 =
Y - o3
6. o =cosze ¥ (cos’z — 2sin’z — 242° sin z cos z)
Incosz
7. "= —(cos ) (1 + —H5—
Y = (o) (1 4 T
, 2ab
8. Yy = 5

a®cos?x — b?2sin“ x



BrLock V

Integration

1. Berechnen Sie folgende Integrale:

(2) 0 (ungerade Funktion)

472
(3) lx—xﬂ =2 440-0=-2
0

(4) Inx+C

(5) —cosz + 1

: o2

[—1 1}—1_10
39
1
(7) u:sinx«»/adu:ln|sinx|+0
(8) siehe 7
1 1
9) u:3x2—1'\f>/@du:61n|3x2—1|+0
(10) Injz+1|+C

(11) %sin(2x+1)+0

(12) /SL’ cosxdazzxsinx—/sinxd:c::csinx+cosx+0



(13)

(14)

(15)

(17)

(18)

(19)

(20)

/:ce:”dx:xem—/exda::xex—em—i—(?

1 1
—3® cos(3x — 2) + 9 sin(3x —2) + C

2
2
[:L’%ﬂo — 2/3: e dr = 4e* —2(2e* —e*) —2=2(e* - 1)
0

1
éex(cosx +sinz) + C
—x%cosz + 2xsinx + 2cosx + C

2sinx + 2z cosz — 2sinz + C



