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1. Najděte limitu

lim
x→0

cotg (a+ 2x)− 2cotg (a+ x) + cotg a

x2
,

kde a ∈ R, sin a 6= 0.

2. Najděte limitu
lim
x→π

4

(tg x)tg 2x.

Řešení

1.

lim
x→0

cotg (a+ 2x)− 2cotg (a+ x) + cotg a

x2
=

= lim
x→0

cotg (a+ 2x)− cotg (a+ x) + cotg a− cotg (a+ x)

x2
=

= použijeme cotgA− cotgB =
sin(B − A)

sinB sinA

= lim
x→0

1

x2

(
sin(−x)

sin(a+ 2x) sin(a+ x)
+

sin(x)

sin(a) sin(a+ x)

)
=

= lim
x→0

1

x2

− sin(x) sin(a) + sin(x) sin(a+ 2x)

sin(a+ 2x) sin(a+ x) sin(a)
=

= lim
x→0

sin(x)

x
lim
x→0

1

sin(a+ 2x) sin(a+ x) sin(a)
lim
x→0

sin(a+ 2x)− sin(a)

x
=

=
1

sin3(a)
lim
x→0

sin(a+ 2x)− sin(a)

x
=

= použijeme sinA− sinB = 2 cos
A+B

2
sin

A−B

2

=
1

sin3(a)
lim
x→0

2 cos(a+ x) sin(x)

x
=

2 cos(a)

sin3(a)

1



2.

lim
x→π

4

(tg x)tg 2x =

= lim
x→π

4

exp (tg 2x ln tg x) =

= exp lim
x→π

4

(tg 2x ln tg x) =

= exp lim
x→π

4

(
tg 2x

ln tg x

tg x− 1
(tg x− 1)

)
=

= exp lim
x→π

4

ln tg x

tg x− 1
lim
x→π

4

(tg 2x(tg x− 1)) =

= exp lim
x→π

4

(
2 sinx cosx

cos2 x− sin2 x

sinx− cosx

cosx

)
=

= exp lim
x→π

4

(
−2 sinx

cosx+ sinx

)
= exp(−1) = 1

e

2


