ULOHY O PLOCHACH

Priklad 1: Pre uvedené plochy najdite - vektorovt funkciu normal plochy, prva a druht zakladna
formu plochy a ich diskriminanty a Gaussovu krivost’ plochy

a) p(u,v)=(u,V,0), (u, v)e R* - rovina

b) p(u,v)=(rcosu,rsinu,V),u e (0,2mn),v e R, r € R - rota¢na valcova plocha

c) p(u,v)=(rvcosu,rvsinu,V),u e (0,2m),v € R, r € R - rota¢na kuzel'ova plocha

d) p(u,v)=(rsinucosV, rsin usinV, rcos u), u € (0, my, v € (0, 2m), r € R - gul'ova plocha

e) p(u,v)=(rsinu cosV, rsin u sin Vv, rin(tg u/2)+rcos u), u € (0, n), v € (0, 2m),r € R -
pseudosféra

f) p(u, v)=(asin U cos v, asin U sin v, bcos u), u € (0, w), v € (0, 2r), a, b € R - rotacny
elipsoid

g) p(u,v)=(aucosv,ausinVv, bu®), u e (-1, 1), v € (0, 2n),a,b € R - rota¢ny paraboloid

h) p(u, v)=(u, v, uv), (u,v) € R*- hyperbolicky paraboloid

i) p(u,v)=(acoshucosVv,acoshusinv, bsinhu),u e (-a, a),ve(02n),abeR-
rotacny hyperboloid

7)) p(u,v)=(acoshucosVv,acoshusinv,u),u e R,v e (0,2n),a e R - rotacny katenoid

k) p(u,v)=((d+rcosu)cosV, (d+rcos u)sinv, rsin u), u, v € {0, 2x), a, b € R - rota¢ny
anuloid

1) p(u,v)=(aucosv,ausinv, bv),u e R,v e (0,2n),a, b € R - priamkova skrutkova plocha

m) p (U, v)=(cosU-Vsinu,sinuU+VcosU,U+V),uUe0,2r),VeR,V,-plocha doty¢nic
skrutkovice

Riesenie: a)n=(1, 0, 0), ¢ = 1du* + 1dv2, D; =1, »=0,D,=0,K=0
b) n = (cos u, sin U, 0), @ = r’du® + 1dv?, D, =r?, g, =-rdu®>, D, =0,K=0

c)n= (cosu,sinu,—r), @ = rV2du® + r’dv?, D, = r’v?,

1
v
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Vi+r?

d) n = (cos u, sin u, 0), @ = r’du’ + r’sin’u dv2, D, = r*sin’u, ¢, = r sin’udu’® + r dv?,
D, =r’sin’u, K=1/r

du’,D,=0,K=0

e) n = (cos U, sin u, 0), ¢, = r*sin’u du” + r’cotg’u dv?, D; = rcos’u,
@ = r cos’u du’ - r dv?, D, = -r*cos’u, K=-1/r1

1 . o
fyn= (bsinucosv,bsinusinv,acosu),

Jb*sin®u+a’cos’u

@ = (a’cos’u + b*sin®u)du? + a’sin’u dv?, D; = a’sin’u (a’cosu + b*sin’u),

—ab —absin®u
P2 = 2 2 2 2 du® + 2 2 2 2 dV2,
x/a cos“U+b“sin“u x/a cos“uU+b-sin-u
22 .2 2
a‘b”sin“u b
D

> a’cos’u+b’sin’u’ a’(a’cos’u+hb?’sin’u)?



(=2bu cosV,—2businv,a) ¢, = (a° +4b*u?)du® + a’u® dv?,

g) n- L
~/4b%u? +a?

D, = a’u’(@’ + 4b*u?), ¢, = 2%abduz +ﬂdv2
’ ~J4b*u® +a’ J4b2u? +a?
_4ahiu® 4P’
> 4b%u’+a?’ 16b'ut-a’
1

h)yn= = (1+vA)du? + uv du dv + (1+u?)dv?, Dy = 1 + U+ V2,

—(_V,_u,l), ¢1

N1+u? +v?

m=—— 1 dudv,D,=
N1+u? +Vv?

i) n

-1 -l
1+u? +v2’ (1+u? +v?)?
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-Ja?sinh®u +b? cosh? u?
@, = (@’sinh’u + b’cosh? u)du® + a’cosh’u dv?,
D, = a’cosh’u(@’sinh’u + b*cosh? u),
a(bsinh® u —coshu) s acoshu
du” +

(—bcosv,—bsinv,asinhu),

= dv?,
-Ja’ sinh® u +b’ cosh® u -Ja’ sinh®u +b’ cosh’ u
D, — a’ coshu(bsinh” u —coshu) K — bsinh’ u—coshu
2= . ’ - .
a’sinh”u+b?cosh?u coshu(a’sinh”u+b’ cosh’ u)

(cosu,sinu,—rsinhv), ¢, = r’cosh’v du” + r’cosh®v dv*, D, = r*cosh’,

N1+r?sinh?v
;= - ! du2 + !
rv1l+r?sinh?v rvl+r?sinh?v
-1

-1
r’(1+r?sinh?v)’

de, D, =

r®cosh*v(l+r’sinh’v)
k) n = (-cos U cos V, -cos U sin v, -sin U), @ = r’du” + (d + r cos u)’dv?,
1 cosu cosu
Di=r(d+rcosu), = ———du’+——dv?, D= —
d +rcosu r r(d +rcosu)
cosu

r(d +rcosu)’

Hn =;(bsinv,bcosv, au), ¢ = a’du’ + (b*+ a’u®) dv?, D, = a’(b* + a’u?),
\b* +a’u?
—ab —a’b’ -b?
= — _dudv,D= " K= ———
SR 2 (b* +a’u?)? (b* +a’u’)’
m)n= é(—sinu,cosu,—l) , o0 = 2+ Vv du®+2dudv + 2dv?, D =2V?, @, =-1/2 du?,
Dz = O, K=0

Priklad 2: Najdite kartezianske stradnice bodu T uréeného krivo¢iarymi suradnicami na ploche
danej vektorovou funkciou z prikladu 1. a rovnicu dotykovej roviny plochy v tomto bode:

a) T=p(l, 1)
b) T=p(m, n)



c) T=p(m, 1)

d) T=p(n/2,0)
e) T=p(n/2,m/2)
f) T=p(m, )

g) T=p(,3 7/2)
h) T=p(2,2)

i) T=p(0,0)

1) T=p, n/2)
k) T=p(n, n/2)
) T=p(l,n)
m) T=p(n/2, 1)

RieSenie: a) T=[1,1,0], z=0
b) T=[-r,0,n], X)r+tz—mt+1=0
c)T=[-r,0,1], x+rz=0
d)T=[r,0,r], y=0
e)T=[0,r,0], y=r
)T=[0,0,-b], z+b=0
g) T=10, a, b], 2by +az-3ab =0
h)T=1[2,2,4], 2x+2y-z-4=0
) T=[a,0,0], x-a=0
) T=[0,a,0], x=0
kyT=[0,d-r,0], y+r—-d=0
) T=[-a,0,b], by+az-ab=0
m)T=[-1,1,1+7/2], 2x+22-7=0

Priklad 3: Najdite uhol parametrickych ¢iar ploch z prikladu 1.

RieSenie: a) COS@:J%:?: 0,0 =90°
b) cosw=%=?=0,w=90°
c) COS@:J%_rZ/:O’wzgoo
d) cosw = J% = rzs?nzu =0,0=90"



0

€) cosw = \/Ei = " =0,0=90"
g cosa):J% ) a’ sinu\/azco(:zu+bzsin2u —0e=%
e) COSCO:J% B aU«/(az(-)i-4b2U2) =0.0=%
h) cosw = F = nd = A o =arccos A
JEG [1+u?)1+v?)
1) cos@ = \/Ei - acoshu(a’ cosl?2 U+Db?sinh’u) =0.0=5(
J) cosw = % = rZCOOShzv =0,0=90"
k) cosw= \/Ei - ra(d +?cosu)2 =0w=50
1) cosw = \/Ei = 22 (b° 2a2u2) =0,0=90"
m) cosw = 2 = A, = arccos A

JEG @+

Priklad 4: N4jdite obsah listu ploch z prikladu 1. definovaného na danej oblasti Q  R* :
a) Q=(2,2)x{0,3)
b) Q =0, 27) x (0, 10)
c) Q=(0,2mn) %0, 1)
d) Q=(0,m)x(0,2n)
e) Q=(-mn/2,m/2)x(0,2n)
) Q=(0,m)%x(0,2n)
g2) Q=(0,1)x(0,2m)
h) Q=¢(1,1)
i) Q=(1,1)x(0,2n)
j) Q={0,In(2)) x (0, 2 7
k) Q=(0,2n) x (0, 27)
1) Q=(0,1)x(0,2m)
m) Q =0, 1) x(0, 2 «)
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b) P =“V DldUdV=Hrdudv=2onr

Q 00
©) P:Jfﬁdlldv:ﬁrvmdudv:ﬂrm
Q 00

2nm

d) P =”\/Eldudv= ”rzsinududv:4nr2
@ 00
e) P:£jﬁdudv=Tirzcosududv:4nr2
2

a
2nn abarccos—

H P :”\/ﬁldudv= Ha2 sinuv/a® cos” u +b*sin” ududv = 2n(a’ +
Q 00

. a
sin(arccos E)

o) P~ ”ﬁdudv;ﬁaumdudv:ﬂaz(m—az)
Q

h) P = [/D,dudv = ”mdudv _7+ (ﬁ+1n(7+4[))
Q —1-1
)
27 1
P= ”\/adUdV= ”:’s\coshu\/a2 sinh® U +b* cosh” ududv=
Q —

2 2002
:L (eZ _1)\/a2 —|—b2 \/az(e2 _1)2 +b2(e2 +1)2 +4b2e2 arctan m(e 1)
262\/m \/a2(62_1)2+b2(e2+1)2

271

i) P= ”fdudv_”r coshzududv_—nr

2727

k) P=[[./D,dudv = [ [r(d+rcosu)dudv =4z°rd
Q 00

2a

271 . .
b P = [[/D,dudv= [ [a-/au’ + bdudv =z| a-/a’ + 467 +4b° In W]
Q 00
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m) P = ”ﬁdudv =”ﬁvdudv =27



