9. cviceni - TeSen{
Pripometite si vzorce pro derivace: https://www2 . karlin.mff.cuni.cz/ kuncova/materialy /deriv-t.pdf.

Priklad 1 (a) [sin?z + cos?zdz = [1dz =z (Pythagorova véta)
Jelikoz 2’ = 1, tak [1dz = .

Pitklad 1 (b) [ 527 + Sdz 25 [27de +9 [ 2 2de < 5% 4 92,
Jelikoz (z™) =n 2" pron # —1, tak [a"dz = nilxnﬂ pro n 7&

H oot
8
8

C

3
Priklad 1 (¢) [z + 27y 12 fx2dx + [e**dx = TZ + e = %mg + L2

Plati, ze (%625':)/ =1.2.€% = ¥ Tedy skutecns fe%d = Le2,

Priklad 1 (d) [2sin3z +e™* +4dy 2 = 2 [sin3zda + [e "dz 4+ 4 [1dz = 32 cosSx—e + 4z
Opét ziejmé (%2 cos 33:)/ = %2 (—sin3z) - 3 = 2sin 3z. Pak tedy plati, ze [ 281n 3zdx = ? cos 3.
Piiklad 1 (e) fx5 — Zdax = o g3t _ 2“_;3_:11 %a:g + 272

5+1

Piiklad 1 (f) f(:c+1)2+cos%+%dxhn [a?+2z+1de+2sinZ +Tlog |z| = f2® + 22+ 2 +2sin £ +
7log |x|

Pitklad 1 (g) [(2—2)* - zde = [(¢ —2)! — Fzde < @ — arctan

Piiklad 1 (h)

a?3+4at+1 lin. 1 1 4
———dx = - B 2dx + =
/ 2[ X 2/1‘ 2dx 9

< 1:5%“ +2x%+1 lx_TlH _ 1:5% +21‘% +1x% _
T2541 Iy Teglgn 2l T
1 7 4 3
=2+ S22+
7 3 Ve

Priklad 1 (i) [ ﬁdx < arcsinz

Priklad 2 (a)

_ lin. _ PP _ _
/Qxe xdx:2/x-e Tdx = ‘uzx,ulzl,v':e To=—e"=

=2(—mwe ") — /1 (—e)dx = —2xe™ " 4+ /e_xd:v = Qe T —e "
Piiklad 2 (b)

. PP / ' .
/xsmxdx = ‘u:x,u =1,v=—cosz,v =sinx :—mcosx—/l‘(—cosx)dx:

[
=SINXT — T COST
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Priklad 2 (c)

1
/(3:L‘3 + 2% +1)e3*dx PPy =323 422 4 1L =922 + 22,0 = =3, 0/ =

3
1 1 1
= (323 + 2% + 1)63$§ —3 /(9332 + 2x)e3 dx Ty =922 + 2z,u' = 181 + 2,v = §G3I,U/ =e
1 1/1 1
= (3z® + 2% + 1)e3x§ ~3 <3(93t72 + 21)e®” — 3 /(18x + 2)631da:) =
1
i u:18x+2,u’:18,11:563’”,1/:639” =
(32° + 2+1)63x esx(g 2 4 20)+ = ( (182 4 2)e* 18/ Bz
=Bz +x — — —(92*+2z)+ = | - (18z et — — [ eda ) =
3 9 9\3 3
3x 3z 3x 2 1
é(3m3+x2+1)% 69 (922 +2x)+27(18w—|—2) S =
2
e (e 2202 2 5 22 4 00
=e <x+3+3 T 9m+3x+27 9 T x—|—9x+27
Piiklad 2 (d)
/excosxde—P }u:cosx,u’:—sinx,v:ex,v':ex‘ —excosx—l—/exsinxdx—

PP

. / / .
= !u:smx,u =cosx,v=¢e", v =¢” :excoszv—l—exsmx—/emcosxdx

Méame:

. C .
/excosxdm:e””cos:c—i—exsmx—/excosxdx = 2/excosarda::ex(smx+cosx)

Plati tedy, Ze [ e coszdr = te(sinz + cosz)

Priklad 2 (e)

1 x2

2 2
1
/:Barctanxdacg) u:arctanx,u':m,v:?,v/:x :a;arctan:r—Q/liaﬂdx:
2 2
1 1 1
=7 arctanz — - / 1- — de <% arctanz — - (r — arctan x)
2 2 1+ 22 2 2
Priklad 2 (f)
3 3 3
z“logxdr = lu=logx,u' = —,v=—,v =2°| = —logx — - [ z°dx = — logx — —
/ g g X, 7’ 3 3 g 3 3 g 9

Piiklad 2 (g)
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/ Vz log? zdx o

1
w=1log?z,u =2logz - =, v= 3

x

=V

x%,v’:ﬁ :gvﬁlogzx—
8 16
f\/ 3 log? x—§x2logm+

W N

2 4
= §Vx3log2a:— 3/log:c-a:5dx:

2 : 2
(ng log x — 3/xédx) =

, 1
u=logzx,u = —,v=
x

[SURIN
Wl >

71’

27
Priklad 2 (h) [log®z + logz%dx

/log2 zde &

PP

1
u=log“z,u :2log:r,v:x,v':1’ ::Jclong—Q/log:Udm:
x
u=logx,u = ‘:mlog2x—2xlogaz+2/1dxéxlog2x—2xlogﬂs+2x
24, PP 2 1 c 2
log z*dx = 1l=zlogz”*—2 [ x—dx = xlogz” — 2z
x

/long + log 2%dx 'in. /log2 zdz + /log:erm < zlog?z — 2zlogx + 22 + xloga? — 2z =

=zlog?z — zlogz? + zloga? = zlog’x

/

1
—, 0 =2,V
T

2 2
uzlogazQ,u':—g —
x x

Piiklad 2 (i)

/ sin(log 2x)dx 3

1
u = sin (log 2x) ,u' = cos (log2z) —,v =z,0v' =1
: 1 PP
= zsin(log 2x) — /:L' cos (log 2z) dx =
x

= zsin(log 2x) — z cos (log 2x) —

xsin (log 2x) —dz = xsin(log 2z) — x cos (log 2z) — / sin (log 2z) d
x
Méme tedy:

1
u = cos (log 2x) ,u’ = —sin (log 2x) —,v = x,v" = 1’

/ n (log 2z) de = xsin(log 2z) — x cos (log 2x) /sm log2z)dz =

= / sin (log 2x) =

—_

2% (sin(log 2x) — cos (log 2x))

Priklad 3(a)

1
/(3x—2)6dx:|y:3x—2,dy:3dx|:/ 6

Poznamka: v substituci méme, Zze dy = 3dx. To vzniklo zderivovanim rovnice y = 3x — 2. Ze vztahu
dy = 3dx plyne: dz = %dy, coZ se objevuje v integralu po provedeni substituce
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Piiklad 3(b)

1 1 1
/sin(2az+ l)de = |y =22+ 1,dy = 2dz| = /siny : idx = —5 8y =—3 cos(2x + 1)

Priklad 3(c)

1 1
/(x—l—l)z—l—ldx =ly=z+1,dy=dz| = / mdy < arctany = arctan(z + 1)

Piiklad 3(d)

T 1
— = _dz=ly=2>+1,dy = 22d —/di
[ it = by = ety 2o = [

Priklad 3(e)
VyuZzijeme vztahu: (arcsinz) =

1—x2"

= o]

—lf/ld
B V3 s

Jr 3
¢ 1 1

Piiklad 3(f)

2%y — |y = —22 du — — _ [ Bagy L B 3,
/Sxe dx—’y— x°,dy = 2da:|-/2edy— 5 € = "5€

Priklad 3(g)

1
d
27

/ ! dx = |y = arctanx,dy = —/1d e 1
(1 + 22) arctan® x Y T y3 Y 292 2 arctan? z

Piiklad 3(h)

y=vz dy— dac

z‘_

l—i-\/ y+1

ln 1 C
:2/1—+1d in —2/dy—]z-g/+1 dz—dy|—2y—2/dz:2y—2log]2\:
z
=2Vz —1—2log (1+ V& —1)

Pozn.: absolutni hodnota neni potieba, neb 1 + vz —1 > 0, je-li vyraz definovan.
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Piiklad 3(i)

- . in® . . 2
Uvédomme si: tan® z = oy A sin z = (sm2 m)

= (1 — cos? x)Z.

1-4%)° 1-2y% 4 o/
/tan5xdm: ly = cosz,dy = — sin zdz| :/—(sj)dy:/—Wdy:
Yy Y

1 1 ¢ 1 1 1 1
— [ o Ay S - logly| = . 1
/ Yo + oy Y 4yt 2 o y| 4costx  cos?w 0g | cos |

Priklad 5(a)

1 1 1 -5
/GSinsdx— ‘y— dy =
x x

z?’ 6

1/. e L 11
—_— Sin = — COS = — COS —
5 YA = g CSY = 58 5

Piiklad 5(b)

/:133 log 2zdx o

Priklad 5(c)

/ /
u=log2x,u = —,v= =

8|~

24
4

2
*—1 2¢ — ——d ——1 2r — —
og 2z / x og 2x 16

/(1—;2) dx—/\/idaz—/\/idx— x4dx—/dx—

4 4
?mg — /x4dx = ?xg +4x71

Piiklad 5(d)

Nejdrive spoctéme: [ 2re %' dr = |y =22 dy = —2xdx‘ =—[eVdy = —e¥ = —e %

/m e da —/$ e dx = _71:64 =23 v=e" 0 = (72x)e_$2 =
= _?13346 —/ e (=2)z - 2?dz = |y = —2*, dy = —22dz| = ;x‘le*mQ - /ey(—y)dy =
'in. —%afle_xz + /yeydy P ‘u =y =lLv=e¥v = ey| = —%ZL’4€_$2 + ye¥ — /eydy =

= —%x4e_$2 +ye¥ —e¥ = —1x4e_$2 + (=)™ — e
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