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Zadatak 5.
Za datu sliku, R=4cm, odrediti moment inercije i glavne momente inercije kao i poluprecnike

elipse inercije.
Y 4

Y4
\ XJ
X, \'

4

-3

‘, 2 /
&

2 .
Ay =T = 2R =2 4’1 =32m = 10053 cm? G (0,22) = (0;3.395)
_ R’m _ 2 4R\ _ )
4, =2E=25133cm?, G, (—R,E) = (—4;1.697)
_ R*m 2 . 4R\ _ ..
4y =T =25133em?, G, (R, —g) = (4;-1.697)
2 R%m R%m 2 2
A=YA=A—A, + A3 =2R 7T—7+—T= 2R“m = 100.53cm
4-2R  R?®m 4-2R | R? 4-2R
Sy =2Aiyi=Ay1— Ay Y2+ A3y = 2R~ — = (—3—n)
3 3
S, =2 — - = 4R% = 256 cm?
2 R%m R%m 3
Sy =ZAL * X =A1'X1—A2 * Xy +A3 * X3 = 2R ﬂ'O—T'(—R)+T'R =R°m
Sy = R3m = 256w = 804.247cm?
S R3 R 4
X =y = gpg =g =g = 2om’
Sy _ 4R® 256 2
Yo =0 T % T 10053 2.546cm
4.-2R 8R 8:4
y 61—3—7[—3—7_[—3—”—3.395
1 4 4
Iy =20 =2 07 _ 5197 = 1608.49 cm?*
_ 4 (T 8\ 4T 8\ 4
l (1) G X La=CR (5-o) =8 (5- 97) = 449.74 cm
- > 4 4
3 %I x Lo=Er = SE KT 5190 = 160849 cm*
T | 4R - leyl =0
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Y4 e =5 =1 =1697cm

4 4
=Rr 287 _ 100,53 cm?

I — —_—
l C1 X1 y2 8 8 8
(2) 4 %_%):44(%—%):28.188 cm*

e1
4
v
x
RN
[\
= Il
5 =
~

4
T | > L ="t = =212 100.53 em?
< 4R » Ix2y2 =0
. 2R
l 4Y3 e =2 =2 = 1697cm
> 1 3 3 )
- X 4 4
° e | L Ly="I=1t=2=10053 cm!
X
T (33 3 Ls=R*(3-5)=4*(5-.-) = 28.188 cm*
_R'n _4'm _256m _ 4
IX_T_ = =g = 100.53 cm
Ix2y2 =0
Ly =Ly — L + Iy = 512m = 222 4+ 228 = || = 5127 = 1608.49cm*

I, = 1,3 — (I, + R?A;) + (I3 + R?A3) = I,; = 5121 = 1608.49cm*
Ixy = leyl - (InyZ + (_R) : :_i : Al) + (Ix3y3 +R- (_ :_i) : A3)

Ly =O—(0+(—R)-%-A1)+(O+R-(—g)-A3)=0

Za tezi$ne ose udaljene od x ose za y. odnosno od y ose za x. pomo¢u Stajnerove teoreme
izraCunavajaju se sopstveni momenti za teZiSne ose

Ir =1, — y.*A = 1608.49 — (2.546)* - 100.53 = 956.840cm*
I, =1, —x.*A = 1608.49 — (2)* - 100.53 = 1206.37cm*
Iy = Iy —x.Y.A=0—2-2546-100.53 = —=511.904cm*

—2Ig  —2(-511.904)

T—l, ~ 956.84-120637 = —4.1029455 - 2a = —76.3025° - a = 38.1512°

tan2a =

hy =35 (I +1) i%\[(lér — 1) + 4L}, =

Iz = 7(956.84 + 1206.37) +5/(956.84 — 1206.37)% + 4 - 511.9042 =

I;; = 1081.605 + 526.888
I; = 1608.494 cm*
I, = 554.716 cm*

. |n _ [1608.494 _
b= |7= 100.531—\/15.99 =4cm
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N ’554.716 _ _
i = \/: = |Toosa1 = Vv5.5225=235cm

Y 4

(2) 1 (1)

A 4
——

@//
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Zadatak 6.

Za datu sliku, R=2cm, odrediti moment inercije i glavne momente inercije kao i polupreénike
elipse inercije.

2R
4R

2R

5R

Ay =22 = 10R? = 40cm?,

5R 4R
C, (?,?) = (3.333;2.667)

Ay =2 = 2R? = 8em?,

2R 5R
< C (?,?) = (1.333;3.333)

2, .
4y =" oR?m = 25.133em?, G5 (—225;2R) = (~1.697;4)
2 3
_ R2.7 _ 2 4-R _ .
4y ="T = 6283 cm?, Ci(—5252R) = (—0.848;4)

A=YA=A, — A, +A; — Ay = 40 — 8 + 25.137 — 6.283 = 50.854 cm?

_ XAxi _ Aixa—Apxp+Asxz—Asxy

Xe A A
40-3.333—81.3334+25.133(—~1.697)—6.283-(—0.848 90.662
= (-1.697) (-0848) _ = 1.678 cm
50.854 50.854
SA;y;  A1y1—Azy,+Asys—Asys 40-2.666—8-3.333+25.137-4—6.283-4  155.392
= = = = = 3.056 cm
Ye A A Ye 50.854 50.854

Za trouglove 1 i 2 sopstveni momenti inercije

_n?
X7 36
3
c°h
I, =—
y 36

232

c“h

Ly =% 72

Za trougao 1 sopstveni momenti inercije
c=5R=5:-2=10cm
h=4R=4-2=8cm

c |1

ch® 5R-(4R)®> 320R* 10-83 4
Ix1—36— e - 3 T 3 = 142.222cm

A 4
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_c3h _ (5R)3-4R _ 1038

— =2 = 4
Ly = 6 = 36 " 3¢ = 222.222cm
_c?h? _ (5R)?-(4R)* _ 10%2-82 _ 4
L1y = = - =—0 = 88.888cm

Za trougao 2 sopstveni momenti inercije

c=2R=2-2=4cm
h=2R=2-2=4cm
ch3_2R~(2R)3_£

—_ — = — e 4
I, = " 26 26 7.111cm
_c3h_ (RP2R _ 434
he=3="3 =36 = 7111em’
_c?h? _ (2R)?*-(2R)? _ 4242 4
InyZ = = 7 =0 = 3.555cm
Za polovine krugova 3 i 4 sopstveni momenti inercije
A A
y
Ya o AR
173
4 R*m

Lu=—= 6.283cm*

m

Iy = R* (5 —5-) = 0.1098R*

o 8
,__N Ix4y4 =0
A% Zapolovinukruga3 R3;=2R=2-2=4cm
42R _ 44
e = ? =37 1.697cm
A 4
Ly =57 = OO 7 100.531cm*

—> €1 — _p4(m_ 8\ _ 4(m_ 8 _ . 4 _ 4
Iy3 = R3 (8 97T) = (ZR) (8 %) = 0.1098 - (2R)* = 28.108cm
Ix3y3 =0

Za pololovinu kruga 4 Ry, =R =2cm

4-R 4.2
e = 3n—§—08486m
4-R 4.2
e = -=-= 0.848 cm
4 4
1x4=R‘fT”=RT”=28”_62831cm
—p4(m_8\_pa(r_8)_ .R4 = 4
Ly =Ri(E— ) =R*(5— 1) = 01098 R* = 1.7568cm
Ix3y3=0
I, =1y +}’12 — (Lo +y5 - A) + Lz +y5 - Ay — (Leg + yi - Ag)
—[320 4 16 _E_E T_8 T_8\_4]p4 _
L= [ +510 2+16(5—)+2m-4—(5—50) — 7| Rt =

=142.22 + 2.6662 40 — (711 + 3.3332 8) + 100.53 + 42 - 25.137 — (6.283 + 4% - 6.283) =
I, = 726.507cm*
L =Ly +xf A — (I + x5 Ay) + I3 + x5 - A3 — (I + x5 - Ay)
= 22222+ 3.333% 40 — (7.111 + 1.333%2 - 8) + 28.108 + 1.697% - 25.137 —
—(1.7568 + 0.848% - 6.283) =
I, = 739.581cm*

Ly = Lyayr + 191 - Ay — (Lezya + %252 - A2) + Lizys + x3Y3 - A3 — (Lyaya + xaYs - Ag)
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= 88.888 +3.333-2.67 - 40 — (3.556 + 1.333-3.333-8) + 0
+(—1.697) - 4 - 25.133 — (0 + (—0.848) - 4 - 6.283) = 255.13cm*
Ip =1, —nf-A=726507—3.056 % - 50.854 = 251.574cm*

L, =1 —{f A=739.581—1.678%-50.854 = 596.392cm*

Ipy =1, — {1+ A= 78222 — 1678 3.056 - 50.854 = —182.555cm*

_ 2y —2(-182555) _ - _ 0 - _ °
Tl = 251574-596392 1.05885 = 2a = —46.637° -» a = —23.318

1 1 2
ho =5 (I +1y) ig\j(lc' — )" + 41,
Iy = %(251.574 +596.392) + %J(251.574 —596.392) + 4 - 182.5552
Iy, = 423.983 + 251.099

I; = 423.983 + 251.099 = 675.082 cm*
I, = 423.983 — 251.099 = 172.884 cm*

. ’11 _ ,675.082 _
b= %= JSoss = 3.643 cm

. ’12 _ ,172.884 _
= 7= J50sa = 1.843 cm
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X, ==

A~ 271542
3
Ye =2 =220 = 1.0436a — 1.0436cm
Iz tablica
Za kvadrat povrSina 1 sopstveni momenti inercije, za teziSne ose
4 4
Ly = Iy = 22~ = 1% = 1.3333a* = 1.3333cm*
leyl =0
Za Cetvrtinu kruga povrsina 2 sopstveni momenti inercije, za teziSne ose
4
Lo = 1, = a* (&= =) = 0.054878a* = 0.05878cm*
4 1
Lizyz = a* (5= — 5) = 0.016471a* = 0.016471cm*

Za trougao povrSina 3 sopstveni momenti inercije, za teZiSne ose
ch® a-a® a

4
I3 == = =5, = 0.027777a* = 0.027777cm?
_h_ada_al 4= 2
Iys = - =~ =5, = 0.027777a* = 0.027777cm
2.2 ) 4
Lizys = % =~ =-=10013888a* = 0.013888cm’

Za teZiSte sloZene povrsine i ose (in primenom Stajnerove teoreme odreduju se momenti

inercije

| 16

y
Zadatak 7.
Za datu sliku, a=1cm, odrediti moment inercije i glavne
momente inercije kao i poluprecnike elipse inercije.
2 Ay = (a)* =4a* =4cm® Ci(a,a)=(1;1)
X _ a’n _ 2 4a 4a\ _ .
4y =22 =0785cm?, G, (5,5) = (0.424;0.424)
a 8 =& 2 Sa,ba) _ :
4y =2 =05em?, G (3 ; 3) = (1.666; 1.666)
Y a Y 23ay, A=YA=A—A, — A3 =
2 2
c, 3 A=Y A=4ad% - %‘% = 2.715a% = 2.715cm?
& Sy =XA Yy =A1-y1— Ay Y2 — Az y3
20 G R 27 4 25q¢ 17
> —42 .2 T2a_ @ a7 3 _ 3
g T S, =4%-a T 23 . a 2.8333 cm
S C. 2 % Sy =XA; x;=A1-x —Ay xp — A3 X3
X 2 2
_42.q_%mAa _a’Sa 17 3 3
. ,l0.4244a T Sy EA s sy T A =2.8333em
a a 3
S - 283334 _ 1 0436a — 1.0436cm

Ay =4a*> =4cm?® €1(1.0436a — a; 1.0436a — a) = (0.0436a;0.0436a) = (0.0436;0.0436)

2
Ay =2E=0785cm?, G, (—1.0436a +2%;-1.0436a + ;*—Z) = (~0.6192; —0.6192)
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a-a

A3 =22 =05em?, G (5?“ - 1.0436a;5§ - 1.0436a) = (0.623a; 0.623a) = (0.623;0.623)

I;=Ly+nf A — U +n5-4) — (s + 105 - 43) =

= [1.333 + 0.04362 - 4 — (0.0549 + 0.61922% - 0.785) — (0.02777 + 0.19406)]a* =

I; = 0.76308a* = 0.76308cm*

Ly =L +3 A=+ 33 A) — s + 33+ A3) =

= [1.333 + 0.0436% - 4 — (0.0549 + 0.61922 - 0.785) — (0.02777 + 0.623% - 0.5)]a* =
I, = 0.76308a* = 0.76308cm*

Iy = Lyt +$im1 - Ay — (Leayz + Gamz - A3) — (Lezyzn + Gam3 - A3) =

= [0 + 0.04362 - 4 — (—0.0165 + 0.6192% - 0.785) — (0.01389 + 0.623% - 0.5)]a*
Iy = —0.3241a* = —0.3241cm*

Kako je uocljiva osa simetrije pod uglom od 45°, a aksijalni momenti za ose (in su jednaki

nije moguce odrediti tg2a, jedna glavna os je osa simetrije a druga glavna osa je upravna
na nju.

“2lgy _ _ —2(-0.3241)
I;—l, ~— 0.76308—0.76308

_1 1 2 2

Ly =5(I; + 1) i;\/(lZ — 1) + 41,

I; = 0.76308a* + 0.3241a* = 1.0872a* = 1.0872cm*

I;, = 0.76308a* — 0.3241a* = 0.43898a* = 0.43898cm*

4
i = 2= /120781752;2 = 1/0.40044a? = 0.6328 a = 0.6328 cm
4
i = [2= [0 — 0.1616869a = 0.4021a = 0.4021 cm

2.715a2
A M

@

»
»

(1)

»le
L

A

A 4
A
A 4
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