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POVRSINA, MOMENTI I TEZISTE ODSJECKA ELIPSE

Osnove

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

tgg = y/x, za tocku T(x, y)

X = a-cost

y = b-sint

tgg = b-sint/(a-cost)

tgd = bla-tgt

tgt = a/b-tgg

pr=(xi? +y12)"3 = abl(b*cos* ¢ + a’sin’¢y)*
P2 = (2% + y21)03 = abl(b*cos’ ¢, + a’sin ¢,)*
cost = 1/(1+tg%)%> = 1/(1 + a*/b*tg> §)*>
cost = 1/(1+a?sin? @/ (b*-cos? ¢) )"

cost = b-cosd/(b*cos’ ¢ + a’sin? §)*>

sint = tgt/(1+tg?0)">= a/b-tgd/(1+a*/b>tg? §)*>
sint = a-sing/(b-cos@)/(1+a’sin® ¢/ (b*-cos? ¢))"->
sint = a-sing/(b*cos? @ + a’sin?$)0>

Odnos izmedu srediSnjeg

polarnog kuta @i parametra ¢
t=arctg(a/btgd) +kmk € L

Povrsina odsjecka elipse

As= Ay —Ax
(Op¢i Greenov teorem)
Ao =1/2-|]2(xdy - ydx)|
dx = -a-sint-dt
dy = b-cost-dt
Ao = 1/2-|4][a-cost(b-cost)-dt
- b-sint(-a-sint)-dt]|
Ao = ab/2-|a[*(cos?t + sin2f)dl|
Ao = ab/2-|,[2d1|
Ao = ab|t2 - t1|/2
Ap= p1-po-sin( ¢y - ¢y)/2
Ax= 1/2-ab|1/(a’cos® ¢ +b*sin? g)">
-1/(a?cos? ¢, +b%sin? §,)">-sin( g, - )|
Ags = ab/2-|arctg(a/b-tgp,) + kmw

- arctg(a/b-tgdh) - ki 7
-1/2-|1/(a*cos? gy +b2sin? )"

-1/(a®cos? g, +b*sin?$,)*5-sin(g; - @)

v A

Momenti opéeg odsjecka elipse

M\',x = MO,,\' _MA,X = MO,x _AAyA,C

(Op¢i Greenov teorem)

Mo, = 1/3-1[2y-(xdy - ydx)

My, = ab/3-,[2b-sint-(cos?t + sinf)dt

My, = ab?/3-,[sint-dt

My, = -ab?/3-(cost, - costy)

My, = -ab?/3-(1/(1+a*/b>tg? §)*>
-1/(1+a?/b*1g? ¢)0d)

Yac= 1/3-b-(sin(t,)+sin(z,))
yac= 1/3-b-(a/btgd/(1+a?/bD>tg? )0
+a/btgdy/(1+a*/b>tg? ¢,)03)

- cos gy/(b*sin? gy +a’sin? ¢)*5)
- abA/3[sin /(b2 cos® dy+a’sin? ¢S
+ singy/(b*sin2 gy+a’sin? ¢,)05]

Ms, = Moy —Myy = Mo,y —Anxac

(Op¢i Greenov teorem)

Mo, = 1/342x-(xdy - ydx)

My, = ab/3-,[a-cost-(cos’t + sin’f)dt

M, = a2b/3- ] 2cost-dt

M, = a*b/3-(sint, - sinty)

My, = a?b/3-[a/btg /(1 +a?/b>1g2 §,)
- a/btgd/(1+a*/b>tg? ¢)03]

x,c= 1/3-a-(cos(t;)+cos(%))
xac= 1/3-a-(1/(1+a?/b>tg> ¢, )°
+1/(1+a*/b>tg? §,)0)

Mg, = - ab®/3[cos ¢/ (b*cos’ gr+a’sin? )5 My, = a*b/3[sin g/ (b*cos? $+a’sin® g,)"S

- singy/(b*sin2 g +a?sin? ¢;) 5
- abA/3[cos g/ (b cos? dy+atsin® ¢S
+ cosgy/(b2sin? gy+a’sin? ¢) "]

L:Eﬂ/( A

Primjer: Horizontalni odsjecak elipse

Zadana je visina /4 tekuéine u cilindri¢nom tanku popre¢nog presjeka u obliku elipse.
Odsjecak volumena u tanku ima horizontalno simetri¢an oblik, $irine kuta: 2.3,
Potrebno je odrediti povrSinu 451 momente odsjecka Ms.
X12=Fx y1,=h— b= konst. H=32r-9, $=32x+ 9

=T+, =27 @, W=r+t th=27—t
tg(@) = tg(72 — @) = b(b — h)/[a(2bh — h?)0]
AS = Ao — AA
Ap = alb(b — h)(2bh — h?)°3
Ay = 1/2-ab-| x— 2arctg((b — h)/(2bh — h?)"5)|

9= 12— ¢

tg(?) = (b — h)/(2bh — h?)0>
MS,x = MO,: - MA,x
Mg, = 2/3-ab-(Ap-tan( @) — b?)-(b*cos(@) — a*sin(¢))*)
M., = 2al(3b)-(2bh — B!

M, = 2al/(3b)-(2bh — h?)'5

MSJ, =0

As = ab/2-| x— 2-aretg((b — h)/(2bh — h?)"5)| — a/b-(b — h)-(2bh — h?)"5




