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POVRSINE, MOMENTI I TEZISTE SREDISNJEG ISJECKA ELIPSE

Osnovne definicije

(x/la)*+ (y/b)*= 1

tgd = y/x, za tockuT(x, y)
Parametarski oblik u
Cartezijevom pravokutnom Kk.s.:
X = a-cost

y =b-sint

tgg = b-sint/[a-cost]

tgd = bla-tgt

tgt = a/b-tgg

t = arctg(a/b-tgd) + k- ke 7

cost = 1/(1+tg?)*> = 1/(1+a?/b>tg? §)*>

cost = 1/(1+a?sin?@/(b*-cos? )"
cost = bcosd/(b*cos? gta’sin? §)0->

sin = tgt/(1+tg2)05= a/btgd/(1+a2/b>1g2 )0
sint = asing/(b-cos@)/(1+a>sin?@/(b*-cos? ¢))0->

sint = asing/(b*cos? g+a’sin®§)"->

Odnos izmedu srediSnjeg
polarnog kuta ¢i parametra ¢
t=arctg(a/btgd) +k-m ke 7
Povrsina srediSnjeg isjecka
elipse

Diferencijalni vektorski umnozak
(Op¢i Greenov teorem)

A =1/2-|pJ(xdy - ydx)|

dx = -a-sint-dt

dy = b-cost-dt

A =1/2-|uJ2[a-cost(b-cost)-dt

- b-sint(-a-sint)-dt]|

A = ab/2-|,[2(cos?t + sin7)-di|

A = ab/2-|,[odd]

A= ab|t2 - t1|/2

A=abr—A

A = ab/2-|arctg(a/btg ) + ky- 7w

- arctg(a/b-tgd) - k-7

Momenti srediSnjeg isjeCka elipse

Diferencijalni vektorski umnozak

(Op¢i Greenov teorem)
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M, = 1/3-4]2y-(xdy - ydx)

M, = ab/3-,]2b-sint-(cos?t + sin?f)dt

M, = ab¥/3-,["sint-dt

M., = -ab?/3-(cost, - costy)

M, = -ab?*/3-(1/(1+a*/b?-tg? §)*5
-1/(1+a*/b?-tg? )3

]V[y =A4- Xc

M, = 1/3,]2x-(xdy - ydx)

M, = ab/3-pJa-cost-(cost + sinf)dt

M, = a?b/3-pJicost-dt

M, = a’b/3-(sint, - sint;)

M, = a’b/3[alb-tg $/(1+a?/b*tg? $,)"S
- a/b-tg¢/(1+a?/b?-tg? ¢;)"5)

M, = ab’/3-[-cos g/ (b*-cos? gy+a?-sin? ¢,)"5
+ cos@y/(b*sin? g +a?-sin? ¢)"]

M, = a3b/3-[singy/(b*cos? gy +a?-sin2 g)*S
- sin gy/(b*-sin2 g +a*-sin2 ¢ )]

TeziSte srediSnjeg isjecka elipse

Xc = My/A
xc = 1/3-ab(sint, - sint;)/[ablt, - 11]/2]
Xc = 2/3-a(sint2 - Siﬂt])/|t2 - t1|

Yc = MX/A
ye = -1/3-ab*(cost, - costy)/[ablt - 1]/2]
Yc =-2/3-b(cost, - costy)/|t, - t]

xc = 2/3-a-[sing/(b*-cos* $+a-*sin* §,)">
- singy/(b?-sin? gy +a?-sin? g)05)
/|arctg(a/b-tg ) + ky- 7w
- arctg(a/b-tgdy) - k-7

yc = -2/3-b-[-cos ¢/ (b*-cos? gy+a*-sin? ¢,)-3
+ cos @y/(b*sin? g +a?-sin? ¢)")
/|arctg(a/b-tgdy) + k- 7w
- arctg(a/b-tgd) - ki1
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Primjeri proracuna povrsine srediSnjeg isjecka elipse (od kuta ¢ =0, k; = 0):

Do kuta ¢, = 72 (k, = 0): A = ab/2-|arctg(a/b-tg(7/2)) + 0- 7 - arctg(a/b-tg(0)) - 0- 71 = ab-|arctg(o0) + 0 - arctg(0) - 0//2 = ab-|7/2 + 0 - 0 - 0|/2 = abr/4
Do kuta ¢, = 7 (ky = 1): A = ab/2-(arctg(a/b-tg(n)) + 1- 7 - arctg(a/b-tg(0)) - 0-7) = ab-|arctg(0) + 7 - arctg(0) - 0//2 = ab-|0 + 7- 0 - 0|/2 = aba2

Do kuta ¢, =27 (k, =2): A = ab/2-(arctg(a/b-tg(2 7)) + 2.7 - arctg(a/btg(0)) - 0-7) = ab-|arctg(0) + 2 - arctg(0) - 0)/2 =ab-|0 + 27-0-0|/2 =abx

Simetrican, sredisnji isjecak elipse sa srediSnjim kutem $irine 2. (za polarni kut ¢ = 3/27):
A=ab|32x+1t)—BRr—1)2=ab]32x+t— 327+ 1)/2 =2ab|t|/2 = ab[arctg(a/b-tgF) + k-71]. Za 3= 72, k=0 — A = ab(arctg(w) + 0-7) = ab7/2
M, = ab’(-cos(32 7w+ 9/(b*cos*(3/2 7w+ G)+a*sin?(3/2 7w+ P)°3 + cos(3/277— Y/(b*cos*(3/2 7w — P+a’sin®(3/2 7 — H)°3)/3
M, = ab¥(-sinJ/(b*sin? 3 +a*cos? 9)° - sinJ/(b*sin> 9 +a’cos? $)°>)/3 = -2ab’sinJ/(b*sin> 9 +a*cos? $)°>/3
M, = &b(sin(3/2 7+ P/(b*cos’ (3127 + P+a’sin?(312 7w+ 9))°3 - sin(3/2 77— P/(b*cos? (32— J)y+a’sin*(3/27— $))°>)/3
M, = a’b(-cos J(b*sin> § +a’cos? 3 + cos F/(b?sin? 9 +acos? $)°3)/3 =0 — x7 =0
Za 8= 72 — yr=-2/3ab’sin(7/2)/[ab2-(b*sin? /2 +a*cos? 1/2)03] = -2/3ab3-1/[abm2-(b*-1+0)°3] = -2/3ab’/[abw/2-b] = -4b/(37)




