
DÚ č. 4 - riešenie

1. Nájdite derivácie nasledujúcich funkcíı:
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2. Pod akým uhlom pret́ına krivka y = lnx os x?

Označme daný uhol α. Krivka f(x) = ln x pret́ına os x v bode x = 1. Preto tgα = f ′(1) =
1, teda α = π

4
.

3. Pre aké a > 0 pret́ına krivka y = arctg ax os x pod uhlom väčš́ım ako 89◦?

Krivka f(x) = arctg ax pret́ına os x v bode x = 0 pod uhlom α. Vieme, že f ′(x) = a
1+a2x2

a tgα = f ′(0) = a. Má platit’ α > 89◦, teda tgα = a > tg 89◦.

4. Nech

f(x) =

{
x2 pre x ≤ 1,

ax+ b pre x > 1.

Nájdite koeficienty a a b tak, aby bola funkcia f(x) spojitá v bode 1 a mala v tomto bode
deriváciu.
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Aby bola funkcia f(x) spojitá v bode 1, muśı platit’ f(1) = lim
x→1−

f(x) = lim
x→1+

f(x). Aby

mala v tomto bode deriváciu, muśı platit’ f ′−(1) = f ′+(1). Vieme, že

f(1) = 1,

lim
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f(x) = lim
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x2 = 1,

lim
x→1+

f(x) = lim
x→1+

(ax+ b) = a+ b,

f ′−(1) = 2,

f ′+(1) = a.

Preto a = 2 a b = −1.

5. Nájdite lokálne extrémy funkcie y = x 3
√
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6. Určte najväčšiu hodnotu súčinu m-tej a n-tej mocniny (m,n > 0) dvoch kladných č́ısel,
ktorých súčet je a.

Označme dané kladné č́ısla x, y. Ich súčet je a, teda y = a−x. Hl’adáme maximum funkcie
f(x) = xm(a− x)n. Zderivujeme ju:

f ′(x) = mxm−1(a− x)n − xmn(a− x)n−1 = xm−1(a− x)n−1(ma−mx− nx)

a nájdeme stacionárne body: xm−1(a−x)n−1(ma−mx−nx) = 0 práve vtedy, ked’ x = 0,
x = a alebo x = ma

m+n
. Č́ısla x aj a − x majú byt’ kladné, preto nás zauj́ıma len bod

x = ma
m+n

. Funkcia f(x) je rastúca na intervale
〈
0, ma

m+n

〉
a klesajúca na intervale

〈
ma
m+n

, a
〉
.

V bode x = ma
m+n

je teda hl’adané maximum. Preto x = ma
m+n

, y = na
m+n

a xmyn = mmnnam+n

(m+n)m+n .
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