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Formelsammlung M AT182

1 Wichtigste Algebra-Grundlagen

1.1 Potenzgesetze

1. (ab)™ =a™ b ($)" = 4=

m

2. an .a — an+m Zi — an—m (am)n — am-n — (an)m

1.2 Logarithmusgesetze

Hinweis: Falls nur log(...) steht, meinen Mathematiker oft In(...)
1. logz + logy = log(x - y) log z — logy = log() n -logx = log(z™)
2. eMm® =gz =1Ine” (falls nichts zwischen e und In ist!! Sonst zuerst Potenz-/Logarithmengesetze anwenden!)
3. In(e)=1 log, (1) =0
4. blog(®) = g = log, (b®)
5. Definition y=b"<log(y) ==

6. log,(z) = llzii((i)) (Basiswechselsatz)

Hausaufgaben-Empfehlung vor dem PVK: ”Vorarbeit PVK_Grundlagen-Algebra” (PDF sieche Homepage)
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In(a) + In(b) = In(a - b) In(a) —In(b) =1n <E) c-In(a) =1n(a%) Va-vb=+Vva-b Wissen
In(y) +1In(y*) = In(y) —In(y*) = 3In(y) = Vo Vad = 2’ =
1
In(y) + In(3) = In(z) — In (5) = —1In(a) = 423 = In(1) =
x 1 2 - 0
In (§> +1In (122y) = In(u) — In (3v/u) = ~1 In(162%) = VoVt = e’ =
Fehler-
2 2 _ 2 2 _ 2o 12 2 _ 12 _ _ va_ Ja
a®+2ab+b*=(a+Db) a®*—2ab+b’*=(a—b) a*—b*=(a+b)(a—Db) /5 Vb quellen
(x+3)* = (2y—17= (' +11)(y° —11) = \/\/x—: = Va+b
x
‘ 422 In(z? + 1)
2 2 2
Yy +2y+1= z°—10x + 25 = b*—1= =
Y 4 ! v ’ 3z In(z)
Ve
vl ay 4= ad—a+-= 924 — 25 = vai—16 _
4 T+ 2
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In(a) + In(b) = In(a - b) In(a) —In(b) =1n <%) c-In(a) =1n(a%) va-vb=+va-b Wissen
In(y) + In(y?) = In(y*) In(y) —In(y*) =In(y ") 3In(y) = In (y°) VI -Vt = Vit = a? =1
In(y) + In(3) = In(3y) In(z) — In (é) =1In(52) —In(a) =In(a™") Vaz3 =1V = 220 In(1) =0
In (%) +In (12zy) = In (42°y) | In(u) — In (3v/u) = In <@> —i In(1627) = In (2\1ﬁ> Y- Vad =Vl =1
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Ableiten

(Grundregeln)



Grundwissen
1. f(z) = 2"

2. f(x) = 5

3. f(z) = g2z

4. f(z) = sin(z)

Produktregel

1.

Quotientenregel
L f(z) = 22

2. flo) =35

3. fla) = &

4. f(z) =%

5. f(a) = ;%

6. fla) = 25

7 f@) = o2

8. flo) = 52

f(x)

f(z) = (322 + x — 2)e”

= ze®

f(x) = 2% sin(x)

f(z) = (2* = 2)sin(z)

f(x) = (2% — 22 + 1) cos(x)

Lésung: nz™ ™t

Lésung: —3z7*
Losung: 3;—%

Losung: cos(z)

Losung: —3sin(z)
e

. T
Losung: %-

Losung: %

Losung: ﬁ

Losung: e + ze” = e”(z + 1)
Losung: e®(3z% 4+ 7z — 1)

Losung: 2z sin(z) + 22 cos(z)
Lésung: 2z sin(z) + (22 — 2) cos(z)
Losung: 3z2 cos(z) — z® sin(zx)

Losung: (3z2 — 2) cos(z) — (2® — 2z + 1) sin(x)

202 462—2

Losung: (30132

Loésung: ﬁ

2

.. L —a242041
Losung: T2

_ 3 2
Losung: e“”(;4 3) _ Pz ;é’m: e?

- . —3822-3 _ 3241
Lésung: @2-12 (1;1_1)2)

. 2(z—1)2 —22(2(x—1 —2(z+1
Lésung: ( )(1_1)(4( ) (z(_1)3)
. . 2z cos(z)+a2 sin(x)
Losung: BT

Losung: (2et2)in@)-o-2

(In(=))



Kettenregel

1.

10.

fl@)=(*+1)°

f(z) = (22% + 3z — 1)3
fl@) =Bz -1
fl@)=Vv222+2-3
f(z) = sin(a? — 32)

f(x) = cos(x® + 1)

f(xz) =10"" (Formel fiir (a”)" nachschauen!)

f(z) =1n(2z - 3)

Vermischt 1

10.

(selber erkennen wie ableiten)

Losung: 6z(z? 4+ 1)2
Losung: (12 + 9)(222 + 3z — 1)

N
Losung: 575=

441

2v/2x24+x—3

Losung:

Losung: (2x — 3) cos(z? — 3x)
Losung: —3z2 sin(z® 4 1)
Lésung: 3e371

2
Losung: —2xe™ "

Lésung: —In(10) - 1077

Losung: ﬁ

3 sin(x)

Losung: cosZ (a)

2z In(z)—x

Losung: (n ()2

Losung: %\/(%FT)
Losung: —3sin(z) cos?(z)
Losung: 2e2®

Losung: %

Losung: 3 cos(z) — 3z sin(x)
Losung: 2we®”

Losung: 6x cos(3z2)

4 2
P . x*4+6x“ —8x
Losung: e Fw—yy



Prifungs-Level Aufgaben

f(z) = € In(z?)
f(z) = Ve +sin(x)
fla) = sin (=42
F(z) = en(@)*+C
f(@) = (sin(a2)’

f(x) = (sin(cos(z® + 1)))2

Losungen Priifungsaufgaben:

f'(z) = cos (%z) ze® 4 sin (%) "2z = pe® (cos (%2) + 2sin (%))

f’(x) — oV/1Hsin(z) | cos(x)

24/ 1+sin(z)

f'(x) = e (322 In(a?) + 2)

23
fl(x) = 3’””2763 + cos(z) = 3x*Ve* + cos(x)

2v/ex
f'(z) = § cos (%‘1(2))

f'(z) = eln@)?+C , 2@

€T

f'(z) =3 - (sin(z?))? - cos(x?) - 2z
f'(w) = 2sin (cos(a® + 1)) - cos (cos(z® + 1)) - (—sin(a?® + 1)) - 32>

22 —3z—x(22— —
fila) = f(zzf(gi) V=
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a) f(x)=sin <’7-> e’

P

§R = = ( \ ' axl |Produ\<3rfcf\f-\

T

= XCOS(éi ) E-x + ?——X'Sﬁ\ﬂ(

)%

)¢




b) f(:]f) = (\/m

VA 3 2iak)
1‘1 QXS = = | Kettenre 3c\

7

, { A% 6
% (X\ = & . ( Ax &n (X > | \(&‘H’ﬂm‘esc\

A
z

, VAx sield A - /
% x)= & - L (/\*sif\lx\\ - L’\&S\f\\x\\
‘ A
) \‘ A X sinl) A >
% x)= & PR (/\’csif\lx\\ © coslx)
%' (X\ = G_\\ A% ol - | ! ' ]
2\‘ A & S\n(x) coslx

cosx)

\\A“( Ao x)
%' (X\: e_ =\

) ’2..\\ A X =\o )



QQX\ = C‘X3 ) ‘ﬁ( xl\ proolo\C\Te,‘je,\
)

06 = () 1nld) v L (1) [eterreqd

%I(X\ =(€.x}-?>><l>'\n(x"3 4 ex}' ( ;_1'2_3(> |\Ere,lr\1\pc\\gn

H = e AR n6e) 4 - F | qusklamenarn

%I(x\ = E’-xg' (gx'L ln(3) & % )



%\Lx\ = Jexﬁ + S\n[x\

A
2

O )T (@)t ek

f\l x) = Q.j\f_e?{‘ -(ef- gf\ + Cos(x)
2

e+ <
—V\I N = o + cos(x)

x
A - e
f\' = o [+ cos)

Z

| KE\*&N’C&&\

| KG'\*&T\\"E.&&\

| \e\'e‘,\\-\%oc}\eﬂ



e) f(x)=sin (—""_1;‘(2))

. RRERN e ey
| %\_ﬂ\ = COS(XE b\\ - ( =3 m)
2em .
\/eme,‘twc‘c. ch\cn AV
\nb\
X-z\ﬁ\'z\ - ?é -5
RRALY
— ()3 -0
(=
, RN | e Ay
Sin 2] L oo () ()
x ~\n2) A
= COS( 3 T3
M Quanertence S,\'-
, RRERN e ey
Sin( 22 L oo (2 (23
x-\nb\\ (A-0) -3 —(x—\n(zwo
= C_Os( it ' ()"

X—\n\‘z\\ A
= CQCs 3 Y



f) f(.‘lf) = (3(111(:1:))2%_('-

(\f\\X\\1 y C

?(x\ = | \(&‘H’Cr\f‘esc\
(MMV+C n ’

S{) KX\ = & . ( Un(x\\ t C\ ‘ \(e:“‘e_r\reﬁb\
() "+ c )

g{' X)= e . 2 \n(X) ' “Mx\\
(lnld) +c A

Y= e L2 k)

» (e ve 2 Inlx)
= e .



g) flz)= (Sill(.‘172))3

>
%\x\ = ( S\ﬂ\ X‘L\\ | Kej‘\eﬁrese\

]

N

%' x) = - ( S\ﬁ\x"\\ : ( S.\\\(x"'\\ ‘ Keﬂ\eﬂrege\
2

9\' x\ = 3~ (Sl\ﬁkxi\\ -~ cosi) -1

Yi'\x\ = bw - cos\X) S\ﬁ\ \\



2

h) f(z) = (sin(cos(z® + 1)))
PR
%(x\ = ( S\ﬁ (C_Os( > 4 A) \) ’ Ke:\’fenresc,\

)
%l ) = (2. (5’\“ (c‘_os( > 1 A) 3\ ) (S\m (C_os(x"’ xA) \> ’ K&'\*Cﬁf‘esc,\

]
?“\7&\ = '?_ (5'\1\ (c_os(x’w/\\ \\ ) COS( COS(X—.SM\» : (COS (X?’\-’\\\
[ Kebenre)

?Kl\’“\ =0 (S\ﬁ (cos (53 ) \\ - cosl c_os\x“%«\\\ : (-s\n(f*’m"}xl

?“\x\ _ - G){L . 5’\1\ ((_QS(X"*.\J\\ X . COS( COS«X—S\/\XB ) S'\r\(’?\'l\\
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. XK - Dx 4- (X‘L-’Bx\ - % [x?) " “Q \s
¥ (x) = < ‘ (5=~ (foMorisierm, kiczen
oy Srv\u\’('\?\‘t Beren )
) - % A- (Xl%ﬂ _ x- [ox2)
% (x) = = ' (s -2x)%
%KX\ _ 73 O - % (QX-‘Q 1deaterwel se
- v sk\lowmern  ver
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> (-2
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