
1. (omezenost, monotónie posloupnost́ı)

Vypočtěte prvńıch pět člen̊u daných posloupnost́ı a rozhodněte o jejich omezenosti a monotónnosti.

(a) an = (−1)n−1(3− 2

n+ 1
)

(b) an = (−1)n−2
n+ 2

n

(c) an =
n

2n+ 1
cos

nπ

2

(d) an =
(−1)n(n+ 1)

n
√
n2 + 1

(e) an =
4 · 5 · . . . · (n+ 3)

4 · 7 · . . . · (3n+ 1)

(f) an = (−1)n+1 2 · n! + (n− 1)!

(n+ 1)!

(g) an =
4n√

n+ 2 · 3n

(h) an =
2n+1

n · 3n

(i) an =
2n

(3 + (−1)n)n

(j) an =
n

n+ 1
sin2 nπ

4

(k) an =
√

2n− 1−
√

2n+ 3

(l) an =
lnn

n
.

2. (limity posloupnost́ı)

Stanovte sup{an}, inf{an}, max{an}, min{an} a lim
n→∞

an daných posloupnost́ı.

(a) an = n+ 3

(b) an =
4

3n+ 1

(c) an = (−1)n−1(3− 2

n+ 1
)

(d) an =
2n+ 1

n2 + 1

(e) an =
5n2 + 3

−n2 + 2

(f) an =
3n3 + 8

2n2 + 5n+ 9

(g) an =
−n+ 1√
n2 + 1

(h) an =
√

2n+ 2−
√

2n

(i) an =

√
n+
√
n−
√
n

(j) an =
n

n+ 1
sin2 nπ

4

(k) an =
n

2n+ 1
cos

nπ

2

(l) an =
5n

3n

(m) an =
2n

2 + 3n

(n) an =
n

3n

(o) an =
n+ 2

ln(n+ 1)

(p) an = (−1)n+1 n!

2n

(q) an = (−1)n+1 n!

nn−1

(r) an =
2n+1

n · 3n

(s) an =
(n+ 2)n

nn

(t) an =
(n− 3)n

nn

(u) an =
n
√

4

(v) an = n
√
n+ 1 .

3. (řady funkćı) Rozhodněte o konvergenci těchto řad

(a)

∞∑
n=1

2n

3n

(b)

∞∑
n=1

(1 + 3 + 32 + · · ·+ 3n) · 4−n

(c)

∞∑
n=1

n5

n3 + n

(d)

∞∑
n=1

(−1)n
n+ 1

2n(n+ 1)

(e)

∞∑
n=1

1 + n

n
3
2

(f)

∞∑
n=1

1

n

(g)

∞∑
n=1

(−1)n
3n − 1

4n
.

(h)

∞∑
n=1

(−1)n
2n+ 1

n(n+ 1)
, určete součet této řady.

(Návod: 2n+1
n(n+1) = 1

n + 1
n+1 .)

(i)

∞∑
n=1

(−1)n
4n

4n2 − 1
, určete součet této řady.

(Návod: 4n
4n2−1 = 1

2n−1 + 1
2n+1 .)



4. (základńı vlastnosti funkćı) Najděte definičńı obor, rozhodněte o sudosti, lichosti, omezenosti funkce f .

(a) f(x) = sin(x+ π)

(b) f(x) = cos(3x+
π

2
)

(c) f(x) = tg (−x)

(d) f(x) =
√

6 + x− x2
(e) f(x) = |x2 − 2x+ 1|
(f) f(x) = 1 + |x3 − 1|
(g) f(x) = e−|x|

(h) f(x) = ln |x|

(i) f(x) =
1

2
(ex − e−x)

(j) f(x) =
1

2
(e2x + e−2x)

(k) f(x) =
π

2
+ arccosx

(l) f(x) = arctg
1

|x|
(m) f(x) = arcsin

√
1− x2

(n) f(x) =
1

|x|3
.

5. (limity funkćı) Spoč́ıtejte následuj́ıćı limity.

(a) lim
x→0

sin 2x

x

(b) lim
x→0

e4x − 1

x

(c) lim
x→0

ln(1 + x3)

6x

(d) lim
x→0

cosx− 1

x2

(e) lim
x→0

(1 + 3x)
1
x

(f) lim
x→1

x3 − 1

1− x

(g) lim
x→0

arcsinx

−x2

(h) lim
x→∞

x2 − x+ 1

3x2 + 2

(i) lim
x→∞

(
1 +

1

x

)3x
(j) lim

x→∞

(
−1 +

1

2x

)x
(k) lim

x→∞

ln(x4)

6x

(l) lim
x→∞

arctg x · x
x+ 4

(m) lim
x→2

√
x2 − 3−

√
x− 1

x− 2

(n) lim
x→∞

x4 − 3x

2x + ex
.

6. (nespojitost) Stanovte body a druh nespojitosti funkćı.

(a) f(x) = signx

(b) f(x) =
e−x − 1

x

(c) f(x) =
|x2 − 1|
x− 1

(d) f(x) =
x− 3

x2 − 5x+ 6

(e) f(x) = arctg
1

|x|

(f) f(x) =
x

tg x

(g) f(x) =
x

|x|

(h) f(x) =
2x − 1

4x − 1

(i) f(x) =
x

ln |2x|
(j) f(x) = ln |x− 3|

(derivace) Spoč́ıtejte derivace následuj́ıćıch funkćı.

(a) f(x) = arccos(3x+ 2)

(b) f(x) = 3−4x

(c) f(x) = 1− |x2 − 2|
(d) f(x) = ln(x+

√
x2 + 1)

(e) f(x) = arctg
1

2x

(f) f(x) = cos
x

x+ 1
· tg 3x

(g) f(x) = (3x)cotg x

(h) f(x) =
1

2
ln

∣∣∣∣1 + x

1− x

∣∣∣∣
(i) f(x) = argtgh

√
x

(j) f(x) = arcsin
3
√

1− x2

(k) f(x) =
1

|x|3
· sinx

(Taylor̊uv rozvoj) Spoč́ıtejte Taylor̊uv polynom T2 v bodě x0 = 0 a určete zbytek Taylorova polynomu
následuj́ıćıch funkćı.

(a) f(x) = arccosx

(b) f(x) = sinx

(c) f(x) = cosx

(d) f(x) = ln(1 + x)

(e) f(x) = arctg x

(f) f(x) = ln(1− x)

(g) f(x) = e2x

(h) f(x) = cotg x

(i) f(x) =
√

1 + x

(j) f(x) =
1√

1 + x

(k) f(x) =
1

1 + x



7. (monotónnost) Stanovte oblasti monotónnosti, stacionárńı body a extrémy funkce f .

(a) f(x) = 2 + x− x2

(b) f(x) = 3− x3

(c) f(x) =
2x

1 + x2

(d) f(x) = xe−x

(e) f(x) =
x− 2√
x2 + 1

(f) f(x) =
(x+ 1)2

2
− ln(1 + x), x > −1

(g) f(x) =
1√

1− x2
, x ∈ (−1, 1)

(h) f(x) = coshx, x ∈ R
(i) f(x) = cos

π

x
(j) f(x) = x+ ln(1 + x2)

(k) f(x) =
1

3
√
x2

(l) f(x) = (x− 2)e|x|

8. (křivost)

Určete intervaly konvexnosti, konkávnosti, inflexńı tečny a asymptoty funkce f .

(a) f(x) =
x

2
+ arctg x

(b) f(x) =
x2

x+ 2

(c) f(x) = x2 +
2

3x3

(d) f(x) = x ex

(e) f(x) = (x− 3) · e|x|

(f) f(x) =
x− 2√
x2 + 1

(g) f(x) = |x| · ex

(h) f(x) = lnx− x3

3

(i) f(x) =
x2

2
− lnx

(j) f(x) = (x− 3)2e|x|

(k) f(x) = ex · |x|3

(l) f(x) = (x+ 2)4 · (x− 1)

(m) f(x) = (1− x2)3

(n) f(x) = (x− 3)2 · e−|x|

(o) f(x) = (x− 2) · e|x|

9. (Základńı primitivńı funkce)

Najděte primitivńı funkci k funkci f .

(a) f(x) = x3 +
1

x
+
√
x

(b) f(x) =
−2√

1− x2

(c) f(x) =
4

3 + 3x2

(d) f(x) =
−5

2− 2x2

(e) f(x) =
1

3 + 2x+ x2

(f) f(x) =
x3 − 5x2 + 4x+ 3

x2 − 5x+ 6

(g) f(x) =
x4 + 1

x3 − x2 + x− 1

(h) f(x) =
x3 − 2x2 + 12x− 15

x3 − 2x2 + 5x

(i) f(x) =
4

sin2(x− 1)

(j) f(x) =
−1

cos2 3x

(k) f(x) = e2x +
−3

2x

(l) f(x) =
6

−3 sinh2 x

(m) f(x) =
1

3 cosh2(5x+ 1)

(n) f(x) =
2√

4x2 − 1

(o) f(x) =
−7√
x2 + 4

10. (Primitivńı funkce)

Najděte primitivńı funkci k funkci f .

(a) f(x) = x sinx

(b) f(x) = x2 cosx

(c) f(x) = arcsinx

(d) f(x) = arccos 2x

(e) f(x) = xarctg x

(f) f(x) = | lnx|
(g) f(x) = xe−x

(h) f(x) = cosx sinx

(i) f(x) = cos 3x cos 2x

(j) f(x) = sin(−3x) sin 5x

(k) f(x) =
−3

cos 4x
(l) f(x) = cos2 x

(m) f(x) = sin3 2x

(n) f(x) = tg 2x

(o) f(x) =
1

cosx+ 3



11. (určitý integrál) Vypoč́ıtejte

(a)

1∫
0

x(2− x)12 dx

(b)

1∫
−1

x

x2 + x+ 1
dx

(c)

e∫
1

lnx

x
dx

(d)

e∫
1

x lnx dx

(e)

−1∫
−2

1

x
√
x2 − 1

dx

(f)

1∫
0

1

(
√

1− x2)3
dx

(g)

π∫
0

1

3 + 2 sinx
dx

(h)

1∫
0

√
1 + x2 dx

(i)

e∫
1

ln
√
x dx

(j)

π
2∫

π
4

cos2 x

sinx
dx

12. (nevlastńı integrály) Vypoč́ıtejte

(a)

π
2∫

0

tg x dx

(b)

π
2∫

0

1

1− cosx
dx

(c)

∞∫
0

arctg x dx

(d)

+∞∫
2

dx

x ln2 x

(e)

4∫
−4

1√
|x|

dx

(f)

+∞∫
0

e−x sinx dx

(g)

∞∫
0

dx

1 + 4x2

(h)

1∫
0

1√
1− x2

dx

(i)

+∞∫
−∞

1

x2 + 2x+ 2
dx

(j)

+∞∫
−∞

cosx dx

(k)

∞∫
0

x

ex2 dx

(l)

∞∫
0

lnx

x
dx .


