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Zadatak 1.

a)

SAC
V

SA
V

EDS
V

CDS
V

 

ω = ϕ̇

vA = ϕ̇ · 2l

vSAC
= ϕ̇ · l

2

vSCD
= ϕ̇ ·

√
5

2
l

vSDE
= ϕ̇ ·

√
5

2
l

T = TA + TAC + TCD + TDE

TA =
1
2
m(ϕ̇ · 2l)2 = 2mϕ̇2l2

TAC =
1
2
3m(ϕ̇ · 1

2
l)2 +

1
2
· ( 1

12
3m · (3l)2) · ϕ̇2 =

3
2
mϕ̇2l2

TAC =
1
2
m(ϕ̇ ·

√
5

2
l)2 +

1
2
· ( 1

12
m · l2) · ϕ̇2 =

2
3
mϕ̇2l2

TDE =
1
2
m(ϕ̇ ·

√
5

2
l)2 +

1
2
· ( 1

12
m · l2) · ϕ̇2 =

2
3
mϕ̇2l2

Jun 2007. Page 1 of 6



Grupa A

T =
29
6

ml2ϕ̇2

δT

δϕ̇
=

29
3

ml2ϕ̇

d

dt

δT

δϕ̇
=

29
3

ml2ϕ̈

1
keq

=
1
k

+
1
k

keq =
k

2

F(t)

3mg
mg

mg
mg

 

δA = mg · 2l cos ϕδϕ + F (t) · 2l cos ϕδϕ + 3mg
l

2
cos ϕδϕ− keq · l sinϕ · l cos ϕδϕ

−mg · (l cos ϕ− l

2
sinϕ)δϕ−mg · (l cos ϕ− l sinϕ− l

2
cos ϕ)δϕ

= Qϕδϕ

Qϕ = 2mgl cos ϕ + F (t) · 2l cos ϕ− k

2
l2 sinϕ cos ϕ +

3
2
mgl sinϕ

Male oscilacije:

cos ϕ ≈ 1
sinϕ ≈ ϕ

Qϕ = 2mgl − k

2
l2ϕ +

3
2
mglϕ
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Grupa A

Diferencijalna jednačina kretanja:

29
3

ml2ϕ̈ = 2mgl + 2F (t)l − k

2
l2ϕ +

3
2
mglϕ

ϕ̈ + ϕ · ( 3
58

k

m
− 9

58
g

l
) =

6g

29l
+

6F (t)
29ml

b)

ω2 =
3k

58m
− 9g

58l
= 5.017

g

l

ω = 2.24
√

g

l

T =
2π

ω
= 2.805

√
l

g

c) Rezonansa:

ω = α

2.24
√

g

l
= 10

l = 0.70m
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Zadatak 2.

B

A
C

D

L E

F

G

H

vo

oa

 2

 

* Brzine:

vD = vo = ω2 · ¯02D ⇒ ω2 =
v0

l
vB = ω2 · ¯02B ⇒ vB = v0

vB = ω1 · ¯01B ⇒ ω1 =
v0

l
O3 → ∞⇒ ω3 = 0⇒ vD = vE = vF = vo

vF = ω4 · ¯04F ⇒ ω4 =
v0

2l

vA = ω1 · ¯01A⇒ vA = 2v0

√
2

vH = ω5 · ¯05H ⇒ vH = v0

vE = ω5 · ¯05E ⇒ ω5 =
v0

2l

* Ubrzanja:

~aB = ~aA + ~aA
B,N + ~aA

B,T

~aB = ~aC + ~aC
B,N + ~aC

B,T
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2
2 l

2 l

2
1 l  5

l  51

2
2 l

2 l

l3

l4

2
3 3l

2
4 2ll3

2l  25

2
5 2l  2

1

2

3

4

5

ao

O 2

O 4

2
8O 3

O 5 5

4

O11

ov

ov ov

vo

vo2v  2o
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Grupa A

X : ao

√
2

2
− ω1

2l
√

5 · 2√
5
− ε1l

√
5 · 1√

5
= −ε2 · l

Y : ao

√
2

2
+ ω1

2l
√

5 · 1√
5
− ε1l

√
5 · 2√

5
= −ω2

2 · l

ε1 =
ao

√
2

4l

ε2 =
2vo

2

l2
− ao

√
2

4l

~aD = ~aC + ~aC
D,N + ~aC

D,T

aDx = ε2 · l =
2vo

2

l
− ao

√
2

4l

aDy = −ω2
2 · l = −vo

2

l

~aF = ~aD + ~aD
F,N + ~aD

F,T

~aF = ~aG + ~aG
F,N + ~aG

F,T

X :
2vo

2

l
− ao

√
2

4
= ε4 · 2l

Y : −ε3 · 3l = −ω4
2 · 2l

ε3 =
vo

2

6l2

ε4 =
vo

2

2l2
− ao

√
2

8l

~aF = ~aG + ~aG
F,N + ~aG

F,T

aFx = ε4 · 2l =
vo

2

l
− ao

√
2

4

aFy = −ω4
2 · 2l = −vo

2

2l

~aE = ~aF + ~aF
E,N + ~aF

E,T

aEx =
7vo

2

6l
− ao

√
2

4

aEy = −vo
2

2l

~aH = ~aE + ~aE
H,N + ~aE

H,T

X : 0 = −7
6

vo
2

l
− ω5

2 · 2l
√

2 ·
√

2
2
− ε5 · 2l

√
2 ·
√

2
2

Y : −aH = −vo
2

2l
+ ω5

2 · 2l − ε5 · 2l

ε5 =
1
3

vo
2

l2
− ao

√
2

8l
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