Zakladni vzorce

Derivace funkce - priklady

Funkce Derivace funkce | Podminky
k 0 k je konstanta
x 1 reR
" na" ! re€R,neEN
r " —nx~ "t reR—-{0},neN
¢ az®! r>0, aeR
a® a®lna reR,a>0
e’ e’ reR
1
log, « x>0,a>0a#1
Ina
i
Inz — x>0
‘ x
sin x coS T reR
coS T —sinz reR
1
tgx 5 v#(2k+1)%, keZ
cos®
cotgx —— r#kr, kel
sip”z
arcsin —_— r e (—1,1
— 7 (=1,1)
arccos T | ————— re(—1,1
1*1 — (=1,1)
t R
arctgx 14 22 T e
tgx ! reR
arcco —
& 1+ 22
sinh z cosh x reR
cosh x sinh x reR
1
tghx 5 reR
cosh 2
cotgh . r € R—{0}
sinh”

Tabulka 1




Pravidla derivovani

Funkce Derivace funkce | Podminky
au + [ ou' + v’ a, 3 € R konstanty, u, v funkce
u-v u'v + uv’
u UIUU_Q uv’ v 0
y=f(z), z=f"y) | [y = f’%x) f, f~! navzdjem inverzni funkce
fle(@)) f(e(@)) - ¢'(2)
Tabulka 2
Priklady
1. Vypoctéte derivaci funkce f, je-li
(a) f(z) =; 1
(b) flx) =322 +1; (d) flz) =
(©) fla) =% (¢) flz) =z
Reseni:
(a) f'(z) =12 =2"=1;
(b) f'(z) =3 22>+ 0 = 6x;
) = & — 1 S = 1 0 = 1
© Fo)=S=fw=fa®=;
/ —1\s — — 1 .
(@ f@) =@y = -1 = et =
/ o % ’ 1 %—1 o 1 —% o 1
() fi(z) = (22) =527 =g BENG

2. Vypocteéte derivaci funkce f, je-li



(a) f(z) = — 423 + 22 — 3;
(b) f(z) =72 +In2;
(¢) f(z) =3x3 —2z2 + 272,
(d) f(z) =2*Va?;
() flz) =
__ 2x+3
(1) flr) = 52243
1++/z.
(©) 1) = FL
(h) f(x) = T —4=, a,b konst;
(i) f(z) =5sinx + 3cosx;
(§) f(x) =tgx — cotgw;
(k) f(t) =2tsint — (t* — 2) cost;
Vysledek:
(a) 5at — 1222 +2;
(b) — xQ, x # 0;
(c) 2273 —5x2 — 2273, x £ 0;
(d) %x%;
(e) — - 1)27 T # 1
O S, =4 350
(g) V- \[)27 z >0, Z7£1
() 5297 — 545 ©# 0
(i) 5cosx — 3sinz;
() e © # K5
(k) t%sint;
(1) arcsinz + i1

€ (=1,1);
(m) _72 v # 5+ km

(sinz—cosz)??

3. Vypoctéte derivaci funkce f, je-li

fz) = \/1—1‘2
/()
f

(7) = sin® z;

po
(a)
(b)
(c)

Poznamka  Nez ziskame dostateénou zrucnosti pii vypoctu derivaci, byva vhodné si slozené

(1) f(z) = varcsinz;
(m) f(z) = Fitees

(n) f(z) = Semss

(0) flz)=aTe%

(p) f(z) = e arctgz;

(@ f(@) =" Ina — %

(r) f(x)= 1+21nx—h‘—”

(s) f(x) =Inzlogz —Inalog, x
(t) f(t) =5"tgt;

(w) f(u) = (u? —2u — 1) cosh u;
(v) fv) = St;ghv — v? cotgh v;
(W) f(2) = G

() fla) = Soomhe,

(Il) _2\/1—a:27rarcsm2:c’
€ (—1,0)U(0,1);

)

(p) e * <1+1$2 — arctg $) ;

(q) 32?Inz, z > 0;

(1") % lni_;, $>O
2Inz 1

(s) znio ~z £ >0
5'(In 5 sin 2t + 2) x

(t) QCOSQt ) t%(2k+1)27
keZ;

)

) W 2vcotghv+Sl h2 , v #0;
) 2x sinh x—x2 coshw7 .177&0,
)

sinh?
—3(z In z+sinh x cosh z)
z1n? z-sinh? =

, x> 0;

(d) fla) =29
S

(x) = In(arcsin 5z);

funkce napsat jako fetézec zékladnich elementarnich funkei.

ResSeni:

(2u — 2) coshu + (2u* — 2u — 1) sinh u;



(a) Plati y = Vu,u =1 — 22, tedy

/

]' /
= — U = ——— g .
Y 2y/u 2v/1 — a2 V1— a2

(b) Plati y = e“,u = 22, tedy

(c) Plati y = v, u = sinz, tedy

y/ — 5u4

-/ = 5sin*z - cosx.
(d) Plat{ y = 2% u = sinv,v = 22, tedy
Y =2"In2-u' =2"In2cosv-v" = 2"In2cosv(2x).
jestlize tento vysledek shrneme, dostaneme

f(x) =2z - 25m%% 1n 2. cos2? = 22" In 2 cos a2,

(e) Analogicky y = Inu,u = arcsinv, v = 5z, tedy

, 1, 1 1 , 5
= - U = -+« — -9 = — Y,
4 U u /1 — 0?2 uyv' 1 — v?
neboli . .
f(x) = z € (0, ).

 arcsin 5xv/1 — 2522’ 5

4. Vypoctéte derivaci funkce f, je-li

(a) f(x) = (1 + 3z — 522); G) flz) =tgz — %tg% n %tgf’x;
(b) flo) = V1% (k) f(z) = sin?(cos 3z);
() fla) = L=V2z, (1) fx) = sin VI T %
e (m) f(x)= arcsin %;
(@) fla) = Y2220, e
(e) f(z)= Vi + a2’ a # 0; o) o) - ;;)Cs(quosx% L
() fla) = ——L—; V3
3y (1 +a?)? (p) f(z) = Sarctg§ — Larctg &;
g) f(z)= (a5 —x5)2, a>0; (q@) f(z) =In’z — In(lnx);
(h) f(z) = cos?z; (r) f(z) = esn’®;
(i) f(x) = 3sin’*x — sin® z; (8) f(z) = geotg 1

Vysledek:

(a) 30(3 — 10x)(1 + 3z — ba?)?;



(b) ﬁ e (—1,1);
—4 1 .
Sl AR A
(d) mQ\/Q;Q g °7 0
() x(z? + 2a°)
\/(x2+a2)3’

2

AN rawe

(g) _37\/57 S <_a7a>;
(h) —sin2x;
(i) %Sin 2x(2 — sinx);
(j) 1+ tg®x, vyjadiete cos® x pomoci tgz, z # (2k + 1)%;
(k) —3sin 3z sin(2 cos 3x);
1) xcosV1+ a2,
V1i+a?
(m) —=E— |2l > 1
1 —3tgh’x.
() cosh’z
V2 (1 ~V3 1+ \/5)
- ) S ) ;
©) Vitor 222 " 2 P

5 .

(p) 2t + 1322 + 36’
2Inzx 1
(@) =% xhna

(r) e sin 2u;

x> 1;

cot 1
(5) I3 50, L ke z - {0}
22 sin? =
T



