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Napiste rovnici roviny, v niz lezi trojihelnik ABC s vrcholy A =[1,2,3], B = [3,1,2]
a C =[2,3,1]. Déle spoctéte velikost jeho stran a vnit¥nich uhla.

ReSeni: Stranam piifadime vektory dané pifslugnymi vrcholy. Pro stranu AB to bude vektor
c = B — A, obdobné pro AC méme b = C — A, a konecné a = C — D. Mame tedy tii vektory

a = [7152571]5 b:[171772]7 C= [2a71771}

Zacneme od konce. Délky stran se rovnaji velikostem pfislusnych vektorti. Spocteme tedy jejich
velikosti

lall = &+ +f = )P+ 2+ (1P = VIFIFTFT= G,
Il = /)2 + (1 + (-2 = VIFTF A= 6,
lell = /2 + (-1 + (-1 = VITTFT = VG.
Vsechny strany maji stejnou velikost, jde tedy o rovnostranny trojihelnik. Zamyslime-li se nad

vypoctem velikosti vektor a prohlédneme-li si pozorné slozky a, b a ¢, vidime, zZe stacilo pocitat
pouze jednou.

Budeme-li v premysleni pokracovat, zjistime, ze uhly pocitat nemusime vibec. V rovnostranném
trojuhelniku jsou vSechny stejné a rovné 60°.

7 duvodu procviceni si vsak velikosti thli « a § uréime. Zacneme vypoctem skalarnfho soucinu
vektorii b a ¢, které odpovidaji strandm svirajicim thel «.

b'C:bl'Cl+b2'62+b3'03=1-2+1-(—1)+(—2)-(—1)22—1+2:3.
Nyni jiz k vypoctu thlu a:

be 3 3
ol -llel - v6-v6 6

cosx =

1 1 m o
=3 = ( = arccos (2> =3 =1.0472 = 60°.

Stejné postupujeme v pripadé thlu 3:

cos B =

a-c -3 -3 1 < 1> 2m
= =—=—— = f=arccos | —= | = — =2.0944 = 120°.

lal -llell  v6-v6 6 2 2 3

To je ovSem ve sporu s nasim spravnym predpokladem, ze velikosti vsech Uhli budou rovny 60°.

Kde visi ten zakopany pes? Ve volbé vektorii @ a ¢. Zatimco prvni z bodu B ,vystupuje®, druhy

do néj ,vstupuje.* Proto jsme nespocetli velikost thlu 3, aale jeho doplitku do dhlu pfimého.t

Zménime-li u vektoru ¢ znaménko, dostaneme cos § = % a = 60°, jak jsme predpokladali.

K ziskani rovnice roviny, v niz trojihelnik ABC lezi, pouzijeme vektorového soucinu, jehoz vysled-
kem je vektor na oba nasobené vektory kolmy, tj. vektor normélovy. Déale pak vime, Ze v obecné
rovnici roviny

Tiar+by+cz+d=0

jsou koeficienty a, b, ¢ slozkami normélového vektoru n roviny 7.

Vynasobme proto vektorové b a ¢ a to pomoci vzorce vyuzivajiciho determinant s vektory ¢, a k,
které jsou rovny ¢ = [1,0,0],5 =[0,1,0] a k =[0,0,1].

INakreslete si obrazek :)
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Rovnice roviny, v niz lezi nas trojihelnik, ma tvar
T7:3x+3y+32+d=0.

Zbyva urcit koeficient d. Za tim tcelem do rovnice dosadme néktery z bodu roviny, napt. A, tak
dostavame 3-1+3-2+3-3+d =0 a odtud d = —18. Po vydéleni 3 méme rovnici roviny 7 ve
tvaru

Tix+y+z2—-6=0.



Vypocditejte vektorovy soucin w = u x v. Zjistéte, jaky thel vektory u,v a w sviraji.

1) w=1[0,2,-1, wv=][7,-12. (1) w=[3,-1,2], wv=[-1,2,3].
2) w=[1,2,-1, wv=I[5-1,0. (12) w=[4,-1,1], wv=[-1,2,-3].
3) u=1[-2,2,0, v=[3,2-1]. (13) w=[-6,-2,1], wv=[-1,1,-3].
4) w=[1,2,-1, wv=I[1,21]. (14) w=1[2,-4,-1], v=1[1,272.
(5) w=[1,-2,-1, ov=[,21]. (15) w =[10,0,1], v =[1,0,1].

6) wu=[1,-2,-1, wv=[,-1,5]. (16) w=[1,2,1], wv=[-1,3—1].
(7) w=1[-2,-2,-3], w=][-1,-1,-3. (17) w=[1,-3,1], wv=1[1,0,1].

®) u=[-2,-1,-3], wv=[-1,-2-3]. (18) w=[1,2,1], wv=[-1,-6,—1].
9) w=[-1,-1,1], wv=[-1,23]. (19) w=1[2,2,2], wv=[-1,-6,—1].

(10) w=[-1,-1,2], wv=[-2,1,3]. (20) w=12,2,2], wv=[-1,-1,0.
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Vypocitejte vektorovy soucin w = u x v. Zjistéte, jaky thel vektory u,v a w sviraji.

(1) uxv=[3,-7,—14], cosp = —0.243432, ¢ = 1.8167 = 104°5'21.1321".

(2) uxv=[-1,-5-11], cosp=0.240192, ¢ = 1.32823 =~ 76°6'7.60951".

(3) uxwv=[-2-2-10], cosp=—0.188982, ¢ =1.76092 = 100°53'36.2207".

(4) uxv=1[4,-2,0], cosy=0.666667, ¢ =0.841069 = 48°11'22.8664" .

(5) uxv=1[0,-2,4, cosp=—0.666667, ¢ =2.30052=131°48'37.1336".

(6) uwxv=[-11,-6,1], cosp=—0.157135, ¢ = 1.72859 = 99°2/26.2717".

(7) uxv=[3,-3,0], cosep=0.950654, ¢ =0.315459 = 18°4'28.0374".

(8) uxwv=[-3-33], cosp=0.928571, ¢ =0.380251 2 21°47'12.4415".

9) uxv=]-52-3], cosp=0.308607, = 1.25707 = 72°1'28.9783".
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(10) wx v =[-5,—1,-3], cose=0.763763, ¢ = 0.701674 = 40°12'10.6772".

(11) wx v =[-7,—11,5], cosp = 0.0714286, ¢ = 1.49931 = 85°54/14.2425".

(12) wx v =[1,11,7], cosp = —0.566947, ¢ = 2.17359 = 124°32'15.3016".

(13) u x v =1[5,-19,—8], cosp =0.0470882, ¢ = 1.52369 = 87°18'3.77673".

(14) u x v =[—6,-5,8], cosp = —0.581914, ¢ = 2.19188 = 125°35'7.08884".

(15) uxv=1[0,-9,0], cosep=0.773957, ¢ = 0.68573 = 39°17'21.8647".



(16) u x v =[-5,0,5], cosp = 0.492366, ¢ = 1.05599 = 60°30'13.6494" .

(17) wx v =[-3,0,3], cosp =0.426401, ¢ = 1.13029 = 64°45'38.1534".

(18) wx v =[4,0,—4], cosp=—0.927173, ¢ =2.75759 = 157°59'53.8308"".

(19) u x v = [10,0,—10], cosp = —0.749269, ¢ = 2.41775 = 138°31/37.4365".

(20) uxv=1[2,-2,0], cosp=—0.816497, ¢ = 2.52611 = 144°44’8.19714".



