16. cviceni
http://www.karlin.mff.cuni.cz/~kuncova/,

Priiklady
Spoctéte Newtonovy integrély:
™
1. (a) / sinx dz
0
Reseni:

/07r sinx dzx = [—cosx]j = —cos(m) — (—cos(0)) = —(—-1)+1=2.

2
(b) / 322 4+ 2z + 1dz
1
Resent:

2
/ 302 +2r+1de = [2* + 2% + o) = (22 + 22+ 2h) — (1P - 17 - 11) = 11,
1

2
1
(c) / 2+ Ve + 5 dx
1 X
Reseni:

2 1 2 1
/ 2+Vart+— do = [295 + -Vad — }
x 3 x

1

2

2 1 2 1 11 42
=224 VB (2. 1+ VB -2 ) = 422
*3 2 ( *3 1> 6 3

1

Reseni:
0 2 In |3 — 4z|1" 1
de = [2022 11 — _“(In3—1n23
/53—49; . [ 4 }5 5 (I3 —n23)
_2 1
(e)/ dz
—7 2—x
Reseni:
-2 1 -2
/ de = [-2v2—z] - =-2(2-3)=2
-7 2—x
©
f -
<>/0 e
Reseni:

o] 1 ™
/ 5 dz = [arctan 2]¢” = lim arctan z — lim arctan z = - — 0.
o l+zx T—00 z—0+ 2

Matematickd analyza 2, 2019/20, Kristyna Kuncova 1



® [ L

Reseni:

1
/ —dz=[lnz];” = lim Inz — lim Inz =00 —In2 = cc.
9 T T—00 T2+

Tedy integral diverguje.
0
(h) / e’ dx
—o0
Reseni:

0
/ e“dr =[], = lim e*— lim e*=1-0=
— 0o z—0— T——00

Tedy integral diverguje.

(i) /Ooo e’ dx

Reseni:

oo
e’dr =[e’]g° = lim e — lim e* =00 —1= 0.
0 Z—00 z—0+

Tedy integrél diverguje.
o
() / sinz dz ReSenti:
0

oo
e — [ o0 _ i (— ~ lim (—
/0 sinz dx = [— cos x| xlﬁh&( cos x) xg&( cos )

oo
Jezto prvni limita neexistuje, neexistuje ani Newtonuv integral / sinz dz.
0

2 2
2. (a) / 5074y
1

3 +1
Reseni: Substituce y = 2% + 1, dy = 322 dz, meze budou 2 a 9.

2 2 9
3z 1
dx = Zdy=nly|]2 =19 —1n2.
/1953‘1‘1 /29 v =yl

Méme ¢(z) = 23 +1. Interval (o, 3) = (1,2). Pak ¢ je spojitd na celém [1,2].
Derivace ¢’ = 322 je vlastn{ a spojita na [1,2]. Déle p(1) =2 a ¢(2) = 9.
Jind verze: Mame o(z) = 23 + 1. Interval (a, 3) = (1,2). Derivace ¢’ = 322
je vlastni na (1,2). Dale ¢(1,2) = (2,9) = (a,b). Funkce ¢ je tam na a
navic tam m4 nenulovou derivaci ¢(z) = 3z2. Integrél na pravé strané navic
existuje (spojita funkce na uzavieném intervalu).
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(b) / sinz cos z dz

4
Resent:
Substituce y = sinz, dy = cos x dz, meze budou sin(7/4) = v/2/2 asin(r/3) =
V3/2.

[anssmsie [ a2 %L ((B) (2)) -2
SIN T COST Ar = yay = = — _ — = —.

4

2
(c) / xlnzdx
1
Reseni: Per partes
2 2 2 2,2 212
1
/xlnxdx: x—lnx —/ x—dx:2ln2—f r :21n2—§.
1 2 1 1 2113 2 2 1 4

(d) / 2% sin z dx
0

Reseni: Dvakrit per partes

™ ™ m
/ 2% sinx dz = [z cos x]éﬁ—/ 2z cos x dz = [—2? cos z+2z sin :U]S—Q/ sinx =
0 0 0

[—2? cosz + 2xsinz + 2cosz]f = 7% — 4

€In?z
d
© [ =

Reseni: Substituce y =Inz, dy = %d:c, meze 0 a 1.

e 2 1 371 1
1 X 0 3 0 3

1 $2
(f) /11”2 dz

ReSeni:

1 2 1 2 1
x +1-1 1 ) -
[t [Tt [ it = ometmn aly =2,
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@)A T

ResSeni:

/ = e ! 1
= = lim —— — lim
o (x+3)5 4(x+3)*], z—oo 4(x + 3)* 20+ 4(x+3)F  4-81

1 T
e 1
h d
()/0 621+1+cos2x .

Reseni: Prve substituce y = e%, dy = e dz,

1 T e 1
e e T
/ — = / ——— = [arctan y|] = arctan e — arctan 1 = arctan e — —
o e“*+1 1 y-+1 4

1

1

dz = [tan 2]} = tan 1.
o cos?z 0

Celkem

L e 1 T
+ dx:arctane—z—i—tan 1
0

e2r +1  cos?z
00 ,—\/T
e
i dx
(>[ NG

Reseni: Substituce y = /z, dy = ﬁ dx.

00 —+/T (9]
€ - —qy]00 . - . —
[ L e [Cavay=2 e = e e
—-2(0-1)-2.
e (&

b
() / sgnz dz, a <0,b6>0

Reseni: Integral neexistuje, protoze funkce sgnz nem4 na daném intervalu
(kolem nuly) primitivni funkei - neni darbouxovska.
* arctan x
k ——dx
(k) /1 14+ 22

Reseni: Substituce y = arctan z, dy = dx:

_1
1+22

*° arctan x 3 y? 72 712 3n?
———de= | ydy=|%| =~ —5= 55
L L+a2 x 2 8 32 32

(VB

ISE

2 dz
1
0 /1 rlnz
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Reseni: Substituce y = Inz, dy = 1 dz,

x

/2 do —/md =[nyP? = lim Iny— lim Iny =In(In2)—(—o00) =
1 =] ydv=[nyg” = y— lim Iny = = co.

rlnx y—Iln2—

Tedy integrél diverguje.

T sinz
/ prvs B
o cos‘x+1
Reseni: Substituce y = cosz, dy = —sinz dx

™ : 1
1
/0 % dz = /_1 55 dy = [arctan y]' | = arctan 1—arctan (—1) = 2

(n) / ' e ds

-1
Reseni: Dvakrat per partes:

T_T
42

1 1 1
/1 e T dx = [—xQefx]l_l + /1 2ze”¥dx = [—erﬂ:]l Lt [—2(11671]1_1 —i—/ e “dx

= [—1‘26_36 —2ze™" — 2e7 7] 1_1 —e—5e !

3 2
x4
(@/de
2

r—1
ResSeni:

3,.2 3 2 3
x*—x+1 1 T 9 4 5
——dz = dr=|—=+4+Inlr—1]| =-4+n2—(=-+Inl)=_-+In2.
/2 e de /2x+x_1x [2+n|x |L 5 Tn (2+n> 5 Tin
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