
1. Vypo£ítejte (existují�li, v opa£ném p°ípad¥ doloºte pro£) limity funkcí

(a) lim
x→−∞

(5x−3)2000(x+1)10

(3x−5)2010

(b) lim
x→−∞

(5x−3)20(x+1)10

(3x−5)2010

(c) lim
x→3

x−3
x2−2x−3

(d) lim
x→−1

x−3
x2−2x−3

(e) lim
x→−1

x+1
|x+1|

(f) lim
x→0

(1+px)p−1
x3 , v závislosti na parametru p ∈ R.

(g) lim
x→0

√
1−5x−

√
1+5x

x

(h) lim
x→0

x4 sin
(
1
x

)
(i) lim

x→0

1−cos(x)
x2

(j) lim
x→π

4

2 sin2(x)−1
sin2(x)+

√
2 sin(x)− 3

2

(k) lim
x→−∞

1−x
e2x−1

(l) lim
x→0

π−x
e3x−1

(m) lim
x→0

tg(x)·cos(3x)
xe3x(x−5)

(n) lim
x→0

sin(6x)
sin(5x)

(o) lim
x→+∞

arcsin( x+3
x2+2x−15 )

(p) lim
x→0+

xln(x)

(q) lim
x→∞

x (ln(x+ 1)− ln(x))

(r) lim
x→∞

(
1 + 7

x

)x



�e²ení

1. (a) lim
x→−∞

(5x−3)2000(x+1)10

(3x−5)2010 = lim
x→−∞

x2010(5− 3
x )

2000
(1+ 1

x )
10

x2010(3− 5
x )

2010 = lim
x→−∞

(5− 3
x )

2000
(1+ 1

x )
10

(3− 5
x )

2010 = 52000

32010

wolframalpha

(b) lim
x→−∞

(5x−3)20(x+1)10

(3x−5)2010 = lim
x→−∞

x30(5− 3
x )

20
(1+ 1

x )
10

x2010(3− 5
x )

2010 = lim
x→−∞

(5− 3
x )

20
(1+ 1

x )
10

x1980(3− 5
x )

2010 = 5
(−∞)·3 = 0

wolframalpha

(c) lim
x→3

x−3
x2−2x−3 = lim

x→3

x−3
(x−3)(x+1) = lim

x→3

1
x+1 = 1

4

wolframalpha

(d) lim
x→−1

x−3
x2−2x−3 = lim

x→−1
x−3

(x−3)(x+1) = lim
x→−1

1
x+1 neexistuje, jelikoº

lim
x→−1−

1
x+1 = 1

0− = −∞ a lim
x→−1+

1
x+1 = 1

0+ =∞

(e) lim
x→−1

x+1
|x+1|neexistuje, jelikoº(

lim
x→−1−

x+1
|x+1| = lim

x→−1−
x+1
−(x+1) = lim

x→−1−
(−1) = −1

)
∧
(

lim
x→−1+

x+1
|x+1| = lim

x→−1+
x+1
x+1 = lim

x→−1+
1 = 1

)
(f) lim

x→0

(1+px)p−1
x3 =

(g) lim
x→0

√
1−5x−

√
1+5x

x = lim
x→0

√
1−5x−

√
1+5x

x ·
√
1−5x+

√
1+5x√

1−5x+
√
1+5x

= lim
x→0

−10x︷ ︸︸ ︷
1− 5x− (1 + 5x)
x(
√
1−5x+

√
1+5x)

=

= lim
x→0

−10√
1−5x+

√
1+5x

= −5

(h) lim
x→0

x4 sin
(
1
x

)
= 0, jelikoº 0

x→0←− −x4 ≤ x4 sin
(
1
x

)
≤ x4 x→0−→ 0

(i) lim
x→0

1−cos(x)
x2 = lim

x→0

1−cos(x)
x2 · 1+cos(x)

1+cos(x) = lim
x→0

sin2(x)︷ ︸︸ ︷
1− cos2(x)
x2(1+cos(x)) =

(
lim
x→0

sin(x)
x

)2 (
lim
x→0

1
1+cos(x)

)
= 1

2

(j) lim
x→π

4

2 sin2(x)−1
sin2(x)+

√
2 sin(x)− 3

2

= lim
x→π

4

2
(
sin(x)− 1√

2

)(
sin(x)+ 1√

2

)
(
sin(x)− 1√

2

)(
sin(x)+ 3√

2

) = lim
x→π

4

2
(
sin(x)+ 1√

2

)
sin(x)+ 3√

2

=
2 2√

2
4√
2

= 1

(k) lim
x→−∞

1−x
e2x−1 = ∞

−1 = −∞

(l) lim
x→0

π−x
e3x−1 neexistuje protoºe(

lim
x→0−

π−x
e3x−1 = π

0− = −∞
)
∧
(

lim
x→0+

π−x
e3x−1 = π

0+ =∞
)

(m) lim
x→0

tg(x)·cos(3x)
xe3x(x−5) = lim

x→0

sin(x)
x

cos(3x)
cos(x)e3x(x−5) = 1 · 1

1·1·(−5) = −
1
5 , protoºe(

lim
x→0

3x = 0
)
∧
(
ey je spojitá v 0

)
∧
(
cos je spojitá v 0

)
=⇒

=⇒
(
lim
x→0

e3x = e0 = 1
)
∧
(
lim
x→0

cos(3x) = cos(0) = 1
)

(n) lim
x→0

sin(6x)
sin(5x) = lim

x→0

sin(6x)
6x 6x

sin(5x)
5x 5x

= lim
x→0

sin(6x)
6x 6

sin(5x)
5x 5

= 6
5 , protoºe(

lim
x→0

6x = 0
)
∧
(
lim
x→0

5x = 0
)
∧
(
lim
y→0

sin(y)
y = 1 . . . z p°edná²ek

)
∧
(
∀x ∈ Rr {0} : 6x 6= 0 6= 5x

)
=⇒

=⇒
(
lim
x→0

sin(6x)
6x = 1

)
∧
(
lim
x→0

sin(5x)
5x = 1

)
(o) lim

x→+∞
arcsin

(
x+3

x2+2x−15

)
= 0, protoºe(

lim
x→+∞

x+3
x2+2x−15 = lim

x→+∞

x2( 1
x+

3
x2
)

x2(1+ 2
x−

15
x2
)
= lim
x→+∞

1
x+

3
x2

1+ 2
x−

15
x2

= 0
)
∧
(
arcsin je spojitá v 0

)
=⇒

=⇒
(

lim
x→+∞

arcsin
(

x+3
x2+2x−15

)
= arcsin(0) = 0

)

http://www.wolframalpha.com/input/?i=limit+%285x-3%29^2000*%28x%2B1%29^10%2F%283x-5%29^2010+for+x+to+-inf
http://www.wolframalpha.com/input/?i=limit+%285x-3%29^20*%28x%2B1%29^10%2F%283x-5%29^2010+for+x+to+-inf
http://www.wolframalpha.com/input/?i=limit+%28x-3%29%2F%28x^2-2x-3%29+for+x+to+3


(p) lim
x→0+

xln(x) = lim
x→0+

eln
2(x) =∞, protoºe(

lim
x→0+

ln2(x) =∞
)
∧
(
lim
y→∞

ey =∞
)
∧
((
∃P+(0, δ)

)(
∀x ∈ P+(0, δ)

)
: ln2(x) 6=∞ . . . pro jakékoli δ ∈

R+
)

(q) lim
x→∞

x (ln(x+ 1)− ln(x)) = lim
x→∞

x ln
(
x+1
x

)
= lim
x→∞

x ln
(
x+1
x

)
= lim
x→∞

ln( x+1
x )

1
x

= 1, protoºe(
lim
x→∞

1
x = 0

)
∧
(
lim
y→0

ln(1+y)
y = 1 . . . známý vzorec

)
∧
((
∃P (∞, δ)

)(
∀x ∈ P (∞, δ)

)
: 1
x 6= 0 . . . nap°. δ =

1
)

(r) lim
x→∞

(
1 + 7

x

)x
= lim
x→∞

ex ln(1+ 7
x ) = lim

x→∞
e

ln(1+ 7
x )

7
x

·7
= e7, protoºe(

lim
x→∞

7
x = 0

)
∧
(
lim
y→0

ln(1+y)
y = 1

)
∧
((
∃P (∞, δ)

)(
∀x ∈ P (∞, δ)

)
: 1
x 6= 0 . . . nap°. δ = 1

)


