
5. Derivace. L’Hospitalovo pravidlo, neurčité výrazy. Kateřina Konečná

1. Spočítejte derivace:

(i) f1(x) = x2 + x3

(ii) f2(x) = 4x2 − x+ 1

(iii) f3(x) =
√
x+ x−2

(iv) f4(x) = 6 3
√
x− 5

(v) f5(x) = 1
x2 +

4
x3

(vi) f6(x) = 2
x −

1
7 ·

5
√
x2

(vii) f7(x) = 2 sinx+ 3 cosx

(viii) f8(x) = x7 − 7 cosx
(ix ) f9(x) = 6lnx− 9 log10 x
(x ) f10(x) = 3x + 2ex

2. Derivujte podle pravidel pro derivaci součinu a podílu:

(i) f1(x) = x · sinx
(ii) f2(x) = (x2 − 1) · sinx
(iii) f3(x) = sinx · tgx
(iv) f4(x) = 2x−1

x+3

(v) f5(x) = x2+2x
1−x2

(vi) f6(x) = sin x+cos x
sin x−cos x

(vii) f7(x) = x3+2x2−1
x4+2

(viii) f8(x) = 2x
x2−1

(ix ) f9(x) = 1−x4
3√π

(x ) f10(x) = 3
2(x2+1) +

4
3(x3+1) + x(x2 − 1)2

3. Vypočítejte derivace složených funkcí:

(i) f1(x) = (x2 + 1)6

(ii) f2(x) =
√
4x3 − x

(iii) f3(x) = (
√
2x3 − 1 + 2)8

(iv) f4(x) = 1
(3x4+x2)10

(v) f5(x) = cos(2x+ 4)

(vi) f6(x) = sin
2 x

(vii) f7(x) = sin(x2)

(viii) f8(x) = ln(2x+ 4)

(ix ) f9(x) = ln(3 sinx− 8)
(x ) f10(x) = esin x

4. Užitím l’Hospitalova pravidla vypočítejte limity

(i) lim
x→2

x2+x−6
x2−x−2
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(ii) lim
x→1

x4−1
x−1

(iii) lim
x→−1

x2−1
x4−x3+x−1

(iv) lim
x→0

tgx−x
x−sin x

(v) lim
x→0

sin 3x+2x
sin x+x

(vi) lim
x→π

cos x+1
x−π

(vii) lim
x→0

sin 4x√
x+1−1

(viii) lim
x→1

lnx
x−1

(ix ) lim
x→0

expx−1
x

(x ) lim
x→0

cos x−1
x

Řešení

1. (i) f ′1(x) = 2x+ 3
2

(ii) f ′2(x) = 8x− 1
(iii) f ′3(x) =

1
2
√
x
− 2 1x3

(iv) f ′4(x) = 2
1
3√
x2

(v) f ′5(x) = −2x−3 − 12x−4

(vi) f ′6(x) = −2x−2 − 2
35x
− 35

(vii) f ′7(x) = 2 cosx+ 3 sinx

(viii) f ′8(x) = 7x
6 + 7 sinx

(ix ) f ′9(x) =
6
x −

9
x·ln10

(x ) f ′10(x) = 3
xln3 + 2ex

2. (i) f ′1(x) = sinx+ x cosx

(ii) f ′2(x) = 2x sinx+ x2 cosx− cosx
(iii) f ′3(x) = sinx+

sin x
cos2 x

(iv) f ′4(x) =
3

(x+3)2

(v) f ′5(x) =
2x2+2x+2
(1−x2)2

(vi) f ′6(x) =
−2

1−sin 2x

(vii) f ′7(x) = −x
6+4x5−4x3−6x2−8x

(x4+2)2

(viii) f ′8(x) =
2(1−x2)
(1+x2)2

(ix ) f ′9(x) =
4x3
3√π

(x ) f ′10(x) =
3x

(x2+1)2 −
4x2

(x3+1)2 + (x
2 − 1)(5x2 − 1)

3. (i) f ′1(x) = 12x(x
2 + 1)5
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(ii) f ′2(x) =
12x2−1
2
√
4x3−x

(iii) f ′3(x) =
24(
√
2x3−1+2)7√
2x3−1

(iv) f ′4(x) =
−10(12x3+2x)
(3x4+x2)11

(v) f ′5(x) = −2 sin(2x+ 4)
(vi) f ′6(x) = sin(2x)

(vii) f ′7(x) = 2x cos(x
2)

(viii) f ′8(x) =
1

x+2

(ix ) f ′9(x) =
3 cos x
3 sin x−8

(x ) f ′10(x) = e
sin x cosx

4. (i) 53
(ii) 4

(iii) 13
(iv) 2

(v) 52
(vi) 0

(vii) 8

(viii) 1

(ix ) 1

(x ) 0
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