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6. Limita funkcie
Riesené priklady

Pre spravne zobrazenie, fungovanie tooltipov, 2D a 3D animacii je nevyhnutné sibor otvorit pomocou programu Adobe Reader (zasuvny modul
Adobe PDF Plug-In webového prehliadaca nestaci)

Kliknutim na text pred ikonou ziskate napomoc.
Kliknutim na skratku v modrej liSte vpravo hore sa dostanete na prislusny slajd, druhym kliknutim sa dostanete na koniec tohto slajdu.
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o — lim ( sindx | \/X+1+1) — lim sin 4x-(v/x+1+1) — sin 4x-(v/x+141)
x—0 \Vx+1-1 +/x+1+1 x—0 (Vx+1)2-1 X0 (x+1)-1

o sin4x- (\/X+ +1) _ . sm4x . / __ | Subst. z=4x | x — 0
_Jino l@o( (Vx+1 +1)) { z »0}
—4|.m£ |.m(\/>T+1)—4 1-(V0O+1+1)
N sin 4x . 4x _ [ Subst. z=4x|x —=0][Subst. t=vx+1|x—=0] _ s & B m
o = lim (St ) = | o) (MR Ta]i3e] = Jim 522 - lim S
= 4. lim S0z . |jm (DD g gy sinz lim (t4+1)=4-1-(1+1) =8.
z—0 % t—1 z—0 %t
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Riesené limity — 38, 39

lim —<os2x_ — /2
X

7 COS X—sin X
4

. 2 x—sin? . (cos x—sin x)-(cos x+sin x) . .

cos® x—sin®x __ _
XII_En% cosx—sinx Xll_';nj COSs x—sin x Xll_r;n% (COSX + SmX)
2 2
=5 T 5 = \@
y
lim _sindx —8
x—0 VXx+1-1

o — lim ( sindx | \/X+1+1) — lim sin 4x-(v/x+1+1) — sin 4x-(v/x+141)
x—0 \Vx+1-1 +/x+1+1 x—0 (Vx+1)2-1 X0 (x+1)-1

o sin4x- (\/X+ +1) _ . sm4x . / __ | Subst. z=4x | x — 0
_Jino l@o( (Vx+1 +1)) { z »0}
—4I|m% ||m(\/x+ +1)=4-1-(V0+1+1)=4-1-2
N sin 4x . 4x _ [ Subst. z=4x|x —=0][Subst. t=vx+1|x—=0] _ s sinz i 4(t2—1)
o = lim (S - ) = [F e g Y = lim e - fim 2
= 4. lim S0z . |jm (DD g gy sinz lim (t4+1)=4-1-(1+1) =8.
z—0 % t—1 z—0 % t—

.
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Riesené limity — 38, 39

lim —<os2x_ — /2
X

7 COS X—sin X
4

. 2 x—sin? . (cos x—sin x)-(cos x+sin x) . .

cos® x—sin®x __ _
XII_En% cosx—sinx Xll_';nj COSs x—sin x Xll_r;n% (COSX + SmX)
2 2
=5 T 5 = \@
y
lim _sindx —8
x—0 VXx+1-1

o — lim ( sindx | \/X+1+1) — lim sin 4x-(v/x+1+1) — sin 4x-(v/x+141)
x—0 \Vx+1-1 +/x+1+1 x—0 (Vx+1)2-1 X0 (x+1)-1

o sin4x- (\/X+ +1) _ . sm4x . / __ | Subst. z=4x | x — 0
_Jino l@o( (Vx+1 +1)) { z »0}
—4I|m% ||m(\/x+ +1)=4-1-(vV0+1+1)=4-1-2=38.
N H sin 4x . 4x __ | Subst. z=4x | x =0 Subst. t=+/x+1|x—=0] _ |: y N H 4(t2_1)
o = Jim (S5 - =) = | | S e =
= 4. lim S0z . |jm (DD g gy sinz lim (t4+1)=4-1-(1+1) =8.
z—0 % t—1 z—0 % t—

.

beerb@frcatel.fri.uniza.sk http:/ /frcatel.fri.uniza.sk /users /beerb


mailto:beerb@frcatel.fri.uniza.sk
http://frcatel.fri.uniza.sk/users/beerb

38-39 40-42 43-45

lim €*(2 4 cosx)
X—>C
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4 = [ (l%)

x—2 \X x=2

m e*(2 + cos x)

li
X—>00

o xeR.
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A = ||m (l . %()(-2)) — {Subst z = arcsin (x — 2)
x—2 \X s

Z%O:|

x—2=sinz |x—2

m e*(2 + cos x)

li
X—>00

e XxXER. = e >0, —1<cosx <1.

xe(-mm). = —1<cosx <1 x€(—m;0)
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= lim 1. lim

A = ||m (l . %()(-2)) — {Subst z = arcsin (x — 2) _
x—2 X z—0sNZ

x—2 \X x=2

Z%O:|

x—2=sinz |x—2

m e*(2 + cos x)

li
X—>00

e xER. = e >0, —1<cosx<1l =1<2+cosx < 3.

xe(-mm). =>—1<cosx <1l = 0<1—cosx, 0<1+ cosx x€(—m;0)
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Riesené limity — 40, 41, 42

A = ||m (l . arcsin ()2(—2)> — {Subst z = arcsin (x — 2) Z%O:| _ ||m l . ||m .Z — l . 1
x—2 \ X X— X—2=sinz|x—2 x—=2 X zspSinz 2
v

xe(-mm). =>—1<cosx <1l = 0<1—cosx, 0<1+ cosx x€(—m;0)
s N = V(—cosx)(Itcosx) _ I—eosxV/IFesx _ e | v (p.
V/T—cos x V/I—cos x V/1—cos x V1—cosx /T—cos x V1+cosx. | xe (O' W)
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Riesené limity — 40, 41, 42

°o — ||m (l X arcsin (X—2)> — {Subst z = arcsin (x — 2) Z%O] — ||m 1 . ||m Zz 1 o 1 = l
XD \ X x—2 x—2=sinz|x—2 X2 Xy qSinz 2 2
4

lim €*(2 4 cosx)
X—>C

° lim X < lim e¥(2+4 cosx) < lim 3eX
X—r00 X—r00 X—r00

e xER = e*>0, —1<cosx <1 =1<2+4+cosx <3. = eX<eX(2+ cosx) < 3eX.
y

x€(—m0), x = 0.

xe(-mm). =>—1<cosx <1l = 0<1—cosx, 0<1+ cosx
[sin x| Vsin? x V1—cos?x V/(1—cos x)(1+cos x) V/1—cos xv/1+cosx ATt e < (0: .
7 VI—cosx V/I—cos x V/1—cos x V1—cosx /T—cos x V1+cosx. | xe (O' W)‘ x = 0"
5 sin x
o Ilim Tcorx
x—30— —Cos X
sin x

° X'Lrg+ v/ 1—cos x
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Riesené limity — 40, 41, 42

°o — ||m (l X arcsin (X—2)> — {Subst z = arcsin (x — 2) Z%O] — ||m 1 . ||m Zz 1 o 1 = l
XD \ X x—2 x—2=sinz|x—2 X2 Xy qSinz 2 2
4

lim €*(2 4 cosx)
X—00

0 00 = lim e < lim ¢(2+cosx) < lim 3eX = oco.
X—r00 X—00 X—r00

e xER = e*>0, —1<cosx <1 =1<2+4+cosx <3. = eX<eX(2+ cosx) < 3eX.
y

x€(—m0), x = 0. = [sinx| = —sinx.

xe(-mm). =>—1<cosx <1l = 0<1—cosx, 0<1+ cosx
[sin x| VsinZx Vi—cos?x _ \/(1—cosx)(1tcosx) _ /T—cosxy/Ticosx Ty |
> ok === e .| x€(0; — 0t
Vi-cosx  VI-cosx  I—cosx VI—cosx VI—cosx VI+cosx. | x&(0;m), x =0

o lim —=nX_ —_ |im 1+ cosx
x—0— Vlicosx x—0—
Sin X

° X'Lrg+ v/ 1—cos x
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Riesené limity — 40, 41, 42

lim arcsin (x
x—2  XP—2x
o — lim (L. aresin (x—2) ) __ [Subst. z=arcsin(x~2) [ z+0] _ lim L. lim 1,411
XD \ X x—2 x—2=sinz|x—2 X2 X 750 sin z 2 2
4

+ cos x)
X—>00

o 0 = lim e <
X—00 X

e xER = e*>0, —1<cosx <1 =1<2+4+cosx <3. = eX<eX(2+ cosx) < 3eX.
y

lim e¥(2+4 cosx) < lim 3e¥ =00. = o lim €*(2+ cosx) = 0.
—00 X—>00 X—00

x€(—m0), x = 0. = [sinx| = —sinx.

xe(-mm). =>—1<cosx <1l = 0<1—cosx, 0<1+ cosx
[sin x| VsinZx Vi—cos?x _ \/(1—cosx)(1tcosx) _ /T—cosxy/Ticosx Ty |
_ —_ e €(0; —-0t. = .
Vi-cosx  VI-cosx  I—cosx VI—cosx VI—cosx VI+cosx. | x&(0;m), x =0 |sin x| = sinx

o lim —=nX_ —_ |im 1+ cosx
x—0— V1—cosx x—0—

o lim —=nx_ — lim +/1 -+ cosx
x—0+ V1—cosx x—0T o
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Riesené limity — 40, 41, 42

o — lim (l . arcsin(X—Z)) _ {Subst 2z = arcsin (x — 2) ZHO} — Jimi.lim-%t2=1.1=1
XD \ X x—2 x—2=sinz|x—2 X2 Xy qSinz 2 2
4

+ cos x)
X—>00

o 0 = lim ¥ <
X—00 X

e xER = e*>0, —1<cosx <1 =1<2+4+cosx <3. = eX<eX(2+ cosx) < 3eX.
y

lim e¥(2+4 cosx) < lim 3e¥ =00. = o lim €¥(24 cosx) = o0
— 00 X—>00 X—00

x€(—m0), x = 0. = [sinx| = —sinx.

.= —1<cosx<1l =0<1-cosx, 0<1+cosx

x€(—m;m)
2 — COS X COS X . e
- R = i = e = Ve - YIS T ok, | x€(0im), x> 0% = [sinx] =sinx.
: sin x .
o lim 22X _ — _ |im 1+ cosx=—y1+1
x—0— V 1_7C°SX x—0~
H Sin X H
o lim 20X — lim /1-+cosx = 11
x—0+ V1—cosx x—0T \/ \/
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Riesené limity — 40, 41, 42

o — lim (l . arcsin(X—Z)) _ {Subst 2z = arcsin (x — 2) ZHO} — lim .1 z _ 1 41
XD \ X x—2 x—2=sinz|x—2 X2 Xy qSinz 2 2
<
+ cos x)
X—>00
0 00 = lim ¥ < lim e¥(2+cosx) < lim 3¢ =o00. = o lim €*(2+ cosx) = 0.
X—r00 X—00 X—>00 X—00

e xER = e*>0, —1<cosx <1 =1<2+4+cosx <3. = eX<eX(2+ cosx) < 3eX.

xe(-mm). =>—1<cosx <1l = 0<1—cosx, 0<1+ cosx x€(—m0), x = 0. = [sinx| = —sinx.
in x| /sinZ x . T cos x. —
s = s = s = V) - SRS — T o | x€(0im), x 5 0%, = [sinx] = sinx.
o lim %:— lim v1+cosx =—v1I+1=—2.
x—0~ Tcosx x—0—
o lim 22X _ —  |im /I+cosx= V1+1= V2.

x—0+ V1—cosx x—0T
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Riesené limity — 40, 41, 42

4 = [ (l . arcsm(>2(—2)> _ {Subst z = arcsin (x — 2) ZHO} —Jimi.fim-=2=1.1=-1
x—2 X— x—2=sinz |x—2 X~>2X —0 sin z 2 2
v
(2 + cos x) =
X—>00
0 00 = lim ¥ < lim e¥(2+cosx) < lim 3¢ =o00. = o lim €*(2+ cosx) = 0.
X—>00 X—00 X—>00 X—00
e xER = e*>0, —1<cosx <1 =1<2+4+cosx <3. = eX<eX(2+ cosx) < 3eX.
£

= neexistuje.

x€(—m0), x = 0. = [sinx| = —sinx.

>—1<cosx <1l.=0<1—cosx, 0<1+cosx

x€(—m;m)
|sin x Vsin2 x 1_cos’x V/(1—cos x)(1+cos x) V/I—cos xv/Ifcosx T+ cosx < (0: + N
7 Vl—cosx VI—cosx \;/l—cosx V1—cos x \/l—zosx V1+cosx. | x€(0;m), x = 0F. > [sin x| = sinx.
sin x .
=X _ — _ |im /14 cosx =—y1+1 =—2.
a __sinx ﬂ

o lim

x—0— Vlicosx x—0~
o lim 20X _ — lim +/1 -+ cosx = 14+1=
Jim s Ho+¢ + V1+

V2. e l[,no v/1—cos x
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Riesené limity — 43, 44, 45

e NEN, n#£ 1

: sin x—sin a
||m -0 - pre aE R
X—a Xl
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36-37

Riesené limity — 43, 44, 45

o = lim

e NEN, n#£ 1

(x—sin x)-(x"~14+x""2-sin x+---+x-sin" "2 x+sin" "1 x)

X—sin x

lim

sin x—sin a

a

pre ac R

x+ta
cos e

x—a

2

xta

2
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Riesené limity — 43, 44, 45

e NEN, n#£ 1

(x—sin x)-(x"~14+x""2-sin x+---+x-sin" "2 x+sin" "1 x)
X—sin x

o = lim
x—0
lim (x" 1 +x""2.sinx +--- +sin""1x)

x—0

pre ac R

x—a x+a
> Cos >

m

n sm
lim —=2— - lim cos %3

xX+a

x—a 25 x—a x—ra

xta

m

. — > 2 o sin
°:||m#:—l|mﬁ lim sin %
X—a ) X—a 2 X—a

x+a
2
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Riesené limity — 43, 44, 45

e NEN, n#£ 1

(x—sin x)-(x"~14+x""2-sin x+---+x-sin" "2 x+sin" "1 x)
X—sin x

o — lim
x—0

= lim (x" ' 4+ x"2.sinx+---+sin"1x)=0"14+0"2.04 ... 40!

x—0

pre ac R

X—a

X=3 cos X+2 sin

o — lim ——=—-2"= |lim ——2 - lim cos
x—a 2.= x—a x—ra

X+a __ {Subst. z=2%2

X —a
z—0

X—a

. — sin == . sin . .
o = lim ——2—2-"= — |lim —/=% - lim sin
X—a ) X—a 2 X—a

xta _ {Subst z=12%32

X —a
z—0
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Riesené limity — 43, 44, 45

%”:OpreneN,n#l

nx

(x—sin x)-(x"~14+x""2-sin x+---+x-sin" "2 x+sin" "1 x)

o = lim X—sinx

y

: sin x—sin a
||m -0 - pre aE R
X—a Xl

2sin X52 cos X2 . sinX2 sedg Subst, z = %22 | x —s
o:|m%:|lmf§-|lmcosi={“'z z |~ 3}
x—a 2.= x—a x—ra z=0
= lim #22 . |im cos %42

z—0 % x—a

xta

. —2sin sin <12 . sin . . x—a |y
o:I|m%:—llmf§-I|mS|nXT+"’:{S“b5” 2 | X ‘9}
xX—a " X—a 5 xX—a 20
= — |lim 222 . |im sin X;ra

X—a

z—0 < X—a
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RieSené Iimity — 43, 44, 45

X =0peneN,n#1

nx

(x—sin x)-(x"~14+x""2-sin x+---+x-sin" "2 x+sin" "1 x)
X—sin x

= lim (x""1+x"" 2 sinx + -+ +sin"1x)=0""1+0"2.0+4---+0""1 =0.

: sin x—sin a
||m -0 - pre aE R
X—a Xl

x—a x+a in =2

cos Xt2 . sin*2 L

O = Im # = Ilm Xf ||m COS X—2‘ra = {SUbSt'Z* 7 | X g}
X=8 2 x—a x—a en
= lim 22 . lim cos *}2 = 1 - cos 22

z—0 % x—a

xta

m

g - o Sln xa .
o = lim % = — lim &2 . |im sin Xt2 = {Subst 723y a]
2= 2 x—a 3 x—a 250

= — lim ®2£ . |im sin 32 = —1-sin 22

z—0 < X—a
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Riesené limity — 43, 44, 45

lim X=sii"x — 0 .. neN, n#1

x—0 X—SIn X

(x—sin x)-(x"~14+x""2-sin x+---+x-sin" "2 x+sin" "1 x)

o = lim X—sinx

x—0

= lim (x""1+x"" 2 sinx + -+ +sin"1x)=0""1+0"2.0+4---+0""1 =0.

N,

: sin x—sin a
I”n -0 - meaezR
X—a Xl

X=3 g Xfa . sin X=2 . - >
o = lim == Z——2"= lim =2 - lim COS%:{Subst_z, | g}
X—a "5 P = s, -
= lim 2 . |im cos X+a =1-cos er =1-cosa

z—0 % x—a

.

x+a 7 x—a
o — Iim#:_| sin - i Sinx—‘,—a:{Substz i Xga]
X—a 52 il X2a X—a 2550
= — lim ®2£. |im sin *}2 = —1-sin 2f2 = —1-sina

z—0 < X—a
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Riesené limity — 43, 44, 45

lim X=sii"x — 0 .. neN, n#1

x—0 X—SIn X

(x—sin x)-(x"~14+x""2-sin x+---+x-sin" "2 x+sin" "1 x)

o = lim X—sinx

x—0

= lim (x""1+x"" 2 sinx + -+ +sin"1x)=0""1+0"2.0+4---+0""1 =0.

N,

Qﬂé;émj — CO0s a meaezR

2sin X=2 cos X£2 . sin*=2 . _x-a N
o = lim —2—-—2 = lim —/—2- - lim cosXTJ“"’ = {S“b“'“ 2 | X "’}
Xx—a 2.= x—a “5-  x—a 20
= lim 22 . lim cos *12 = 1-cos 2f2 =1 cos a = cos a.

z—0 % x—a

.

x+a 7 x—a
o — Iim#:_| sin - i Sinx—‘,—a:{Substz i Xga]
X—a 52 il X2a X—a 2550
= — |im 222 . |im sinXJQ“9 = —1-sin ‘”a = —1-sina= —sina.

z—0 < X—a
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30-33 34-35 36-37 38-39 40-42 43-45

Koniec 6. casti (priklady)

Dakujem za pozornost.

beerb@frcatel.fri.uniza.sk http:/ /frcatel.fri.uniza.sk /users /beerb


mailto:beerb@frcatel.fri.uniza.sk
http://frcatel.fri.uniza.sk/users/beerb

	Obsah
	Zoznam limít
	Riešené limity 01–17
	01–03
	04–07
	08–10
	11
	12–14
	15–17

	Riešené limity 18–29
	18–19
	20–21
	22
	23–25
	26
	27
	28–29

	Riešené limity 30–45
	30–33
	34–35
	36–37
	38–39
	40–42
	43–45


	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 
	TooltipField: 


