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POCHODNE
Pochodna jest to miara przyrostu funkcji:
x)— f(x
X—Xq X — xO
Pochodna méwi nam jak szybko zmienia sie funkcja.
Przyktad:
Obliczy¢ z definicji :
1
f(x) = v
1_1 xg —x*
x? x§ . xZxxg o eg—2(xg +x)  —1(xo + xp) 2xg 2
f'(e) = lim = lim S50 iy 2T STt X)) o 2
X=Xg X —Xg  X=Xo X —Xg  X-Xo X2 * X§ *{g—) Xy * X4 X Xy

(axf)=axf’

(f9) =f*g+f+g

({)' _f'*g-f~*g

9 g?

(F(g)) = F'(9(0)) *g'x)

Zadanie:
Obliczy¢ pochodne funkgciji:
A)
fx) =2x>—3x3+27x -1
fl(x) =2x5x*—3%3x2+27x1-0

B)

f) =72 -
53 ( 2 7

2 1
f(x) = 7*§x_§—5*zx§+2* —z _E) + (—x72)

5 2
——7*x3—5x2+2x 54 x71
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C)

fO)=o—-=3+@2x-5)"
f'(x) =3%(-1)(2x —5)"2%2

D)
f(x) = sin(7x)
f'(x) =cos(7x) 7

E)
f(x) = (7x% — cos(3x))"
f'(x) =5 (7x? — cos(3x))* * (7 * 2x — (—sin(3x)) = 3)

F)
1-y
fy) = 3127

i G +2y7)?
3+ 2y?

1
f(x) = cosx — §cos3 X

G)

f'(x) = —sinx — % * 3 cos? x * (—sin(x))

H)
1
f(x)z\/1+tg<x+;>
1 1 B
o0 = : —x(1—x7%)

2J1 +tg(x +%) cos? (x +3)
1)

(x) = . 1—x
f(x) =arctg T+ %
£ = 1 . 1 *—1(1+x)—(12— x)*1
1—x 2 % 1—x (1+x)
I+ T+x T+x
J)

f(x) = sin(2x) * (In(x?) * e3%)

1
f'(x) = 2 cos(2x) * (In(x?) * e3*) + sin (2x) * (ﬁ * 2x * e3X + Inx? * 3 x e3%)

K)
flx) =3+ e2sin’®x
F(x) = 3 %25 % 4 2 4 3sin? x * (— cos x)
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L) z zesziorocznego kolokwium
1
00 s|cos(Inx)  [cosln(x)\5
x p— p—
ctg(x®) ctg(x>)

. 1 1
cos ln(x)>_% —sin(Inx) * = ctg(x®) — cos(Inx) * SIZ0%) * 5x

ctg(x®) ctg?(x®)

4

Fo =5+

M) z zesztorocznego kolokwium

Fo0 = jsin(tgécz_—_i@)
o 1 rcos(— X2,
f'(x) ZJsin(tg(jgc;—_zjcy,,c)) Cos(tg(xZ—Bx))
1

(1—-2*%1In2) *xtg(x? — 3x) — (x — 2%) = (cosz(xz —) * (2x — 3))
tg?(x? — 3x)

*

N) z zesziorocznego kolokwium

. In(x®)
f () = sin® (arctg(Zx — 1))

1, e, 1) — 5y _ 1
In(x®) ) ) 5" 5x* x arctg(2x — 1) — In(x>) T+ Zx =172

f'(x) = 2sin <arctg(2x -1) arctg?(2x — 1)

Pochodne funkcji logarytmicznych:
elna =a
Ina® =nlna

Zadanie:
Oblicz pochodng funkcji:
A)
f(X) = sinx* = eln(sinx)x — exln(sinx)

f'(x) = e¥n(sinx) 4 (1 *In(sinx) + x * ~_cos x)

B)
flx) = tgxln(%) _ eln<tgx1n(})> _ eln(%)*ln(tgx)
fx) = () nteex) <ln (%) * ln(tgx)>,

1 1 1 1
fl(x) = eln(f)*ln(tgx) * (x * (—x72) * In(tgx)) + ln; s

*
tgx cos?
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REGULA DE L’HOSPITALA

X "(x
Jesli hmf( ) [ ] lub H to 1im 2% lim&
x-x0 g (x x-x0 g(x)  x-%0 g'(x)

X

lim £G) + g(x) = 0+ es] = Jim L2
Przyktad:

Obliczy¢ granice
A)

ef—e™* 1-1 o ef—eFx (-1 ) _

lim = = lim =lime*—e™* =2
x—-0 X 0 x—0 1 x—0

B)

_ sinx —x *cosx _cosx — (cosx, * (—sinx)) xsinx]?  cosx 1
lim [] = lim [ ] = lim —=—
x—0 x3 0 x—0 3x2 50 3x2 x-0 3 3

®)
1
ox M 1
llmctgx*x—[OO*O)—llm — =[11m— = lim —=1
x—0 x-0 ctg~lx  lx-0 tgx 50 CosZ x
D)
1
fim (1 In(1 [0 = [ In(1-x1" T—=* 1D
—_ * — = * (—O00
lim (1 =) *In(1 = x) (zeo)l = |lim === x‘i%—1*(1—x)2*( D
T O St O
= Ll_r)rll —q— = 0
E)

et 1 smx - X ; cosx —1
= -y -
x-0\x sinx ~ x50 xsinx 10 x—>0 sinx + xcosx 10

—sinx
= lim =0
x—>0 Ccosx + cosx — xsinx
F)
1 sinx 1\ Sinx ] 1 li i ] 1

lim (—) = [000] = lim eln(f) = lim esmx*ln(z) = exlr(?"' sSinx n(x) =

x-0t \Xx x—-0t x—-0%
1\ 17 -1
In (%) g sin”x]"
=|lim ——=—| = lim lim =
x-0* (sinx)~1| ~ x>0t —1 * (sinx)~2 * cosx  |x—0Xxcosx
2sinx * cosx
= |lim - =
x-0* coSx + x * (—sinx)
z=f(xy)
of , _Of , _62f . 5% f _ 5%f B 5% f

fx:& ’ fy—g ’ fxx_ﬂ ’ ﬁcy_dydx ’ fyx_@xdy ’ fyy—(SySy

4|Strona



AM (¢wiczenia)

10 listopada 2013

Przyktad:
A)

f(x,y) = 2x*y — 3x + 2y — 5sin(x, y)
fx =2y *2x—3+4+0—5cos(xy) *y = 4xy — 3 — 5y * cos(xy)
fy =2x*+1—0+2—5=xcos(xy) *x = 2x* + 2 — 5x * cos(xy)
"xx =4y * 1 =5y * (=sin(xy) * y)
"vy = 4x — 5(1 x cos(xy) + y * (— sin(xy) * x)
"yx = 4x — 5(1 x cos(xy) + x * (—sin(xy) * y)
"yy = —5x * (—sin(xy) * x)

B)
£(x,y) =§= x oyt

fy = x*(=y)7?
f'x =10
”xy = (y_l)l ==y
Frye = =y
flyy =x%2y7

2

C)
flx,y) =e* xcosx
fi = e* x ycosx + e*(—sinx)
fy = e* xxcosx
n
", =cosx (e xx+e*)+ xy * x(—sinx
xy Yy
" =eX xyx(x*cosx)+ e *x(cosx + x(—sinx
VX y
f"yy = x * cosx x e x x

wx =V * (™ * cosx + e* x (—sinx)) + e*xy * y((—sinx) + e* * (—cosx))
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