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\ Rešitve nalog z regijskega fizikalnega tekmovanja 
srednješolcev Slovenije v šolskem letu 2003/04

Skupina 1

M = 12 m = 5 N0 = 6

(M + (N0 − N)m)g
a

2
≥ Nmg

a

2
,

a N

N ≤
M + N0m

2m
= 4,2 , torej N = 4 .

ks = 0,15 kn = 0,30

F Fg −

Fg

Fkn = (Fg − F )ks F = Fg

ks

kn + ks

=
1

3
Fg .

v0 = 5 M = 120 m = 20 l = 20

v

v0 − v

0 = m(v0 − v) − (M − m)v v =
mv0

M
.

s = vt =
mv0t

M
=

l∗m

M
,
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l∗ = 1

2
l

s

d = l − s = 18,3 cm .

s l∗ − s

0 = (l∗ − s)m − s(M − m) , s =
l∗m

M
,

a = 3 v0 = 72 ϕ = 15◦ v′

0
= 2v0

s =
v2

0

g
sin 2ϕ = 20,4 m .

1

2
a 3

2
a 5

2
a . . . = 1

2
a+(N−1)a N = 1, 2, . . .

1

2
a + (N − 1)a = s , N = 1 +

[

s − 1

2
a

a

]

= [7,3] = 7 krat .

t1 = v0 sin ϕ/g

h = v0 sin ϕ t1 −
1

2
gt2

1
=

v2

0
sin2 ϕ

2g
= 1,37 m ,

a = v′

0
sin ϕ t2 −

1

2
g t2

2
.

t2

t2 =
v′

0
sin ϕ −

√

v′

0

2 sin2 ϕ − 2ga

g
= 0,347 s .
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s′ = v′

0
cos ϕ t2 = 13,4 m .

N ′ = 1 +

[

s′ − 1

2
a

a

]

= [4,97] = 4 krat

l = s′ − (N ′
−

1

2
)a = 2,9 m

l = 20 S = 10 2 λ = 380 mv = 20 ml = 10 T0 = 0 ◦

T1 = 100 ◦ T2 = 40 ◦ qt = 336 cv = 4,2 cp = 0,88
mp = 50

P = λS
T1 − T0

l
= 1,9 W .

P t = mlqt

t =
mlqt

P
=

mlqtl

λS (T1 − T0)
= 1770 s = 29,5 min .

Ts = 1

2
(T2 + T0) = 20 ◦

P ′ = λS
T1 − Ts

l
= 1,5 W .

t′ =
[(mv + ml)cv + mpcp](T2 − T0)

P ′

=
[(mv + ml)cv + mpcp](T2 − T0)l

λS (T1 − Ts)

= 4500 s = 75 min = 1 h 15 min .
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a = b = 30 c = 5 h = 6 ρl = 800 3 ρv = 1000 3

ε = 81

d = h− c

eE = ρvV g − ρlV g = abc(ρv − ρl) g .

ε
e = CU C =

εε0S/d E
E = U/2d

εε0abU

d

U

2d
= abc(ρv − ρl) g

U =

√

2(h − c)2c(ρv − ρl) g

εε0

= 5,2 kV .

ϕ = 20◦

l m S ζ
U

R = ζl/S

I =
U

3 ζl

S

=
US

3ζl
.

I ′ =
U

2ζl

S
+ ζl

2S

=
2US

5ζl
,

I ′

I
=

6

5
= 1,2 .

Fml cos ϕ = Mg .

Fm = IlB =
U

3 ζl

S

lB =
UBS

3ζ
.
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Mg = (2 1

2
lm + lm)g sin ϕ .

tgϕ =
Fml

(2 1

2
lm + lm)g

=
UBS

6ζmg
.

I ′

F ′

m
=

2UBS

5ζ
.

M ′

g
= (2 1

2
lm + 2lm)g sin ϕ′ .

tgϕ′ =
F ′

m
l

(2 1

2
lm + 2lm)g

=
2UBS

15ζmg
.

tgϕ′

tgϕ
=

12

15
, tgϕ′ =

4

5
tgϕ ,

ϕ′ = 16◦

U0 = 310 R0 = 1 Ω δ = 5◦

I =
U1 − U2

2R0

=
U0 cos ωt − U0 cos(ωt + δ)

2R0

.

I = −

2U0

2R0

sin(ωt + 1

2
δ) sin(−1

2
δ) =

U0

R0

sin 1

2
δ sin(ωt + 1

2
δ) .

P = R0I
2 =

U2

0

R0

sin2 1

2
δ sin2(ωt + 1

2
δ) .

P =
U2

0

2R0

sin2 1

2
δ = 91 W .
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m = 100 ϕ = 30◦ M = 6,0 · 1024 G = 6,67 · 10−11 2 2

F Fg

Fc

Fc = Fg cos ϕ F =
Fg sin ϕ

F

F

g

c
F

r

R

os

j

j

mω2r = Fc = Fg cos ϕ =
GmM

R2
cos ϕ .

r = R cos ϕ ω = 2π/t0 t0 = 24

R =
3

√

GMt20
4π2

= 4,2 · 107 m = 42 000 km .

F = Fg sin ϕ =
GmM

R2
sin ϕ = mω2R sin ϕ = 11,2 N .

m = 2 k1 = 1000 k2 = 500

t2 = 2π

√

m

k2

= 0,40 s .

s1 s2

s = s1 + s2

a = −ω2s = −ω2(s1 + s2) .

F =
k1s1 = k2s2 F

−ω2(s1 + s2) = −k2s2 .
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s1 = s2k2/k1

−ω2

(

s2k2

k1

+ s2

)

= −k2s2 ali ω2 =
k1k2

m(k1 + k2)
.

t1 =
2π

ω
= 2π

√

m
(

1

k1

+
1

k2

)

= 0,49 s .

t0 =
t1 + t2

2
= 0,44 s .

U1 = 12 U1 = 8 λ1 = 520

U2

1

R
= SσT 4

1
in

U2

2

R
= SσT 4

2
.

(

T1

T2

)2

=
U1

U2

.

λ1T1 = λ2T2

(

λ2

λ1

)2

=
U1

U2

ali λ2 = λ1

√

U1

U2

= 640 nm .
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