
Úlohy k cvičeńı 6
Pár daľśıch př́ıklad̊u na limity posloupnost́ı a derivace

Připomenut́ı vzorečk̊u:

• (f + g)′ = f ′ + g′;

• (cf)′ = c · f ′ pro c ∈ R;

• (fg)′ = f ′g + g′f ;

• (f/g)′ = f ′g−g′f
g2

;

• (f ◦ g)′(a) = f ′(g(a)) · g′(a);

• (f−1)(a) = 1
f ′(f−1(a))

.

• (xα)′ = αxα−1 (pokud dává smysl);

• (ex)′ = ex;

• (sinx)′ = cosx;

• (cosx)′ = − sinx;

• (lnx)′ = 1
x

(pro x > 0);

• (arctg x)′ = 1
1+x2

.

1. Spočtěte následuj́ıćı limity posloupnost́ı.

(a) lim
n→∞

sin(1 + 1/n);

(b) lim
n→∞

sin(arctg(n));

(c) lim
n→∞

arctg(n2);

(d) lim
n→∞

√
2n+3−

√
2n−5√

5n−1−
√
5n−3 ;

(e) lim
n→∞

n sin(1/n);

2. Ověřte podle definice, že

(a) (ex)′ = ex;

(b) (sinx)′ = cosx.

3. Určete derivace funkćı (v bodech kde existuj́ı)

(a) x−1
x+1

;

(b)
(
x−1
x+1

)2
;

(c) 2
(x2−1)3 ;

(d)
√

x+2
x−1 ;

(e)
√
x+

√
x+
√
x;

(f)
√

1− lnx;

(g) ln
(
x+1
x−1

)
;

(h) ln(x+
√

1 + x2);

(i) x2
√

lnx− 1;

(j) ln(ln(ln(x)));

(k) ln(1 + e−x
2
);

(l)
√

sinx;

(m) cos
√
x− 1;



(n) cos7(2x);

(o) sin
√
x+ 2.

4. Pomoćı vzorečku pro derivaci inverzńı funkci

(a) ověřte (ln x)′ = 1
x
;

(b) ověřte (arctg x)′ = 1
1+x2

;

(c) spočtěte (arcsinx)′;

(d) spočtěte (arccosx)′.

5. Určete derivace funkćı (v bodech kde existuj́ı)

(a) arctg 1
x
;

(b) arctg
√
x;

(c) arcsin 2x
1+x2

;

(d) arctg(x2);

(e) arcsin
√

x−1
x+1

;

(f) arctg
(
x−1
x+1

)
;

(g) ln(cos x);

(h) ln(−2 + cos x);

(i) ln(arctg(
√
x));

(j) e
√
x+1;

(k) xx;

(l) x
√
x;

(m) x
1
x ;

(n) xlnx;

(o) |x|;
(p)* x · |x|;
(q) ln |x|;
(r)* | sin3 x|;
(s)* |(x− 1)2(x+ 1)3|;
(t)* arcsin(sinx);

(u)* funkce f zadané předpisem f(x) =

{
x2 sin( 1

x
) pro x ∈ R \ {0};

0 pro x = 0.


