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\ Regijsko fizikalno tekmovanje srednješolcev Slovenije 
v šolskem letu 2004/05

Skupina I

2

150 cm

105 cm

T

2

3

3

ϕ = 30◦ a = 20

Presek 5-priloga-koncna.indd  1Presek 5-priloga-koncna.indd   1 28.3.2006  12:22:1428.3.2006   12:22:14



2

×
×

·
−10 ◦

A B C

−1,4

ε
ε

U0 = 3,0 Rn = 0,1 Ω
Q = 4

U0 U1 = 2,7 Q

C = 80

Rb = 1,0 Ω

B = 1,0
η = −1,0 · 10−4

W =
1,00 1,6 · 10−19

W ′ = 0,50

r

E =
η

2πε0r
.

m = 1,67 · 10−27 ε0 = 8,9 · 10−12

e0 = 1,6 · 10−19

Skupina II

A

B

�

� �

� �

�

2
a

a

a

a

2
a

a

Presek 5-priloga-koncna.indd   2Presek 5-priloga-koncna.indd   2 28.3.2006   12:22:2228.3.2006   12:22:22



3

2

100 cm

35 cm

U0 = 3,0 Rn = 0,1 Ω
Q = 4

U0 U1 = 2,7 Q

C = 80

Rb = 1,0 Ω

b = 20

a = 5

f f1 f2

1
f

=
1
f1

+
1
f2

.

m
re

ž
n
ic

a

o
č
e
s
n
a

le
č
a

a = 10
R = 1 Ω

1 1

R

R R R

B

2a

2a

2a4a 2a 4a

2a

2a

a

a

a

a

a

a

A

B

Skupina III

Presek 5-priloga-koncna.indd   3Presek 5-priloga-koncna.indd   3 28.3.2006   12:22:2728.3.2006   12:22:27



4

\ Državno fizikalno tekmovanje srednješolcev Slovenije 
v šolskem letu 2004/05
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\ Rešitve nalog z regijskega fizikalnega tekmovanja 
srednješolcev Slovenije v šolskem letu 2004/05

Skupina I

l = 150 l∗ = 105 kl = 1,2

Fl Fp

F⊥ F‖

Fp = F⊥ .

l∗Fl = (l − l∗)F‖ .

s

F⊥
F‖
=

l

s
.

Fl = klFp

Fl Fp F‖

l − l∗

l∗
F‖ = kl

l

s
F‖ ,

s =
klll

∗

l − l∗
= 4,2 m .

v0 = 5 ρl = 600 3 ρv = 1000 3 S = 100 2

m = 20

h x

S(h − x)ρv g = Shρl g .

x =
ρv − ρl

ρv

h =
ρv − ρl

ρv

(h0 − v0t) = x0 − vt ,

h0

v =
ρv − ρl

ρv
v0 = 0,4 v0 = 2 mm/min .

S(h − x)ρv g = Shρl g +mg ,
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x =
ρv − ρl

ρv

h − m

ρvS
=

ρv − ρl

ρv

h0 − m

ρvS
− ρv − ρl

ρv

v0t = x0 −Δx0 − vt ,

Δt =
Δx0

v
=

m

(ρv − ρl)Sv0
= 1 min .

v0 = 34 h0 = 50

h0

1
2
mv2 +mgh0 =

1
2
mv2

0 , v =
√

v2
0 − 2gh0 = 13,3 m/s .

1
2
m

mv = 1
2
mv1 +

1
2
mv2 , v2 = 2v − v1 = 3v = 39,8 m/s .

v1 = −v

h2 = h0 +
v2

2

2g
=
9v2

0

2g
− 8h0 = 130 m .

−v

−vt1 − 1
2
gt21 = −h0 ,

t1

t1 =
−v +

√
v2 + 2gh0

g
=

v0 − v

g
= 2,11 s .

h0

3vt2 − 1
2
gt22 = −h0 ,

3v

t2 =
3v +

√
9v2 + 2gh0

g
= 9,23 s .
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Δt = t2 − t1 = 7,1 s .

a = 20 ϕ = 30◦ k = 0,12

1
2
mv2

0 +mga sinϕ = (2a + 3a cosϕ)mgk ,

v0 =

√
2ga

(
(2 + 3 ·

√
3

2
)k − 1

2

)
= 4,5 m/s .

mg 2a sinϕ = 1
2
mv2 + (a+ 2a cosϕ)mgk ,

v =

√
2ga

(
2 · 1

2
− (1 + 2 ·

√
3

2
)k

)
= 16,2 m/s .

d = 15 h = 2,5 a = 4 λ = 0,4 PA = 2400
T0 = −10 ◦

PC = PA

S = ah
PB =

2
3

PA = 1600

TA TB TC = TA

T0

PB = 2ah
λ(TB − TA)

d
+ 2ah

λ(TB − T0)

d
.

Skupina II

3ah
λ(TA − T0)

d
= ah

λ(TB − TA)

d
+ PA .

K =
PAd

ahλ
= 90 K
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11

K = 2(TB − TA) + 2(TB − T0) = 4TB − 2T0 − 2TA ,

K = 3(TA − T0)− (TB − TA) = 4TA − 3T0 − TB .

TA = T0 +
5K

14
= T0 +

5PAd

14ahλ
= 22 ◦C

TB = T0 +
6K

14
= T0 +

6PAd

14ahλ
= 29 ◦C .

e = 1,4 ε = 6

1
2
e

U = e/C

e1

C
=

e2

εC
,

e1

e2

=
1

ε

e1 + e2 = e

e1 =
e

1 + ε
, e2 =

εe

1 + ε
.

Δe = 1
2
e − e1 = e2 − 1

2
e =

(ε − 1)e
2(1 + ε)

=
5e

14
= 0,5 As .

U0 = 3,0 U1 = 2,7 Q = 4 Rb = 1,0 Ω Rn = 0,1 Ω C = 80

I =
Ug

Rb +Rn
.

Q = It

I =
U g

Rb +Rn
=

1
2
(U0 + U1)

Rb +Rn
.

t =
Q

I
=
2(Rb +Rn)Q

(U0 + U1)
= 1,54 h = 93 min .

Wn = QUn =
QU gRn

Rb +Rn

.

U g =
1
2
(U0 + U1)
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12

ΔT =
Wn

C
=

Q(U0 + U1)Rn

2(Rb +Rn)
= 47 K .

Wn = QUn =
Q(U0 + U1)Rn

2(Rb +Rn)

[
1 +

1

3

(
U0 − U1

U0 + U1

)2
]

.

W = 1,00 B = 1,0 η = −1,0 · 10−4 m = 1,67 · 10−27

e0 = 1,6 · 10−19 W ′ = 0,50

mar = m
v2

r
=

e0|η|
2πε0r

± e0vB

±
r

r = ±
mv2 − e0|η|

2πε0

e0vB
= ±

2W − e0|η|
2πε0

e0B

√
2W

m

,

m = 1 v = 0,5 l0 = 100 k = 5 l = 35

1
2
ks2 = 1

2
mv2 , s =

√
m

k
v = 22 cm .

Skupina III

mv2 mv2 = 2W

e0|η|
2πε0

= 1,81 MeV ,

r
r + r = 1,4

−

r =

e0|η|
2πε0

− 2W ′

e0B

√
2W ′

m

= 8,1 cm .

,
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Δs = l − s = 13

l0 − l v

t = 2
l0 − l

v
+ π

√
m

k
= 4,0 s .

b = 20 a = 5

a b

1

fo
=
1

a
+
1

b
.

fk

1

f
=
1

fo
+
1

fk
.

a′ → ∞
b

1

f
=
1

b

1

fo
+
1

fk
=
1

b
.

1

fk

= −1
a

, fk = −a = −5 m .

a = 10 R = 1 Ω ΔB = 1 Δt = 1

S Ui = SΔB/Δt

a2

U0 =
a2ΔB

Δt
= 1,0 · 10−5 V = 10 μV .

I1

I2

I3

I1 + I3

6U0 = R(I1 + I3)− RI2 ,

6U0 = RI3 ,

4U0 = RI2 .
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I3 =
6U0

R
= 60 μA , I2 =

4U0

R
= 40 μA , I3 =

4U0

R
= 40 μA .

P = R(I1 + I3)
2 +R I2

3 +R I2
2 = 1,52 · 10−8 W .

I1 = 0
4U0 = 2RI2 I2 = 20 μ 16U0 = 2RI3 I3 = 80 μ

P = 2R I2
3 + 2R I2

2 = 1,36 · 10−8 W .

N = 6 m1 = 300 ms = 100 v0 = 20 vs = 40 Δvs = 5

vk

Nm1v0 +msvs = (Nm1 +ms)vk , vk =
Nm1v0 +msvs

Nm1 +ms

= 21,0 m/s .

Nm1vmin +ms(vs + 5Δvs) = (Nm1 +ms)vk ,

vmin =
(Nm1 +ms)vk − ms(vs + 5Δvs)

Nm1

= v0 − 5msΔvs

Nm1

= 18,6 m/s .

α = 30◦ ϕ = 60◦ v0 = 15

mg sinα
g sinα

a = g sinα

hmax =
v2

0 sin
2 ϕ

2g sinα
= 17,2 m .

\ Rešitve nalog z državnega fizikalnega tekmovanja 
srednješolcev Slovenije v šolskem letu 2004/05

Skupina I
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D =
v2

0 sin 2ϕ

g sinα
= 39,8 m .

k = 0,4 k′ = 0,6

mg
F1 Ftr = kF2

F2

a
ma = Ftr = kF2 .

F1 + F2 = mg ,

F1
l

2
= F2

l

2
+ Ftr

l
√
3

2
.

F1 F2

a =
kg

2 + k
√
3
= 1,46 m/s2 .

Ftr = kF1

a =
kg

2− k
√
3
= 3,0 m/s2 .

F2 = (1−k
√
3)F1

k > 1/
√
3 = 0,577

45° 60°

a

b
x

h h/

h

y

3

�

F1 F2

.
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h+ h/
√
3 = a

tgϕ =
x

y
=

h − a
2

h − b
2

=

√
3− 1

2
√
3− b

a
(
√
3 + 1)

, ϕ = 27,4◦ .

l = 2 S = 0,02 2 ζ = 0,0175 Ω 2

R
R

R
R R = ζl/S = 0,175 Ω

R′ =
R

2
+

R

4
+

R

4
+

R

2
=
3R

2
= 0,263 Ω .

Δp/Δh ≡ k = 1 ΔT/Δh = 1 m0 = 100
m1 = 95 Δp = 0,1 T0 = 20 ◦ p0 = 1000 Mz = 29
MHe = 4

ρzgV = (mHe +m)g ,

m m0 m1

ρz = pMz/RT
V

pHeV = (p+Δp)V =
mHe

MHe
RT

pMzmHe

MHe(p+Δp)
= mHe +m.

p = p0 m = m0

mHe =
m0

p0Mz

(p0 +Δp)MHe

− 1
= 17,9 kg .

z m = m1

p =
(m+m1)Δp

mHe

(
Mz

MHe

− 1
)
− m1

= 672 mbar .

Skupina II

.
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p = p0 − kz

z =
p0 − p

k
= 2800 m .

C0 = 100 e0 = 1,0 · 10−8 U0 = 100

C =
ε0S
2
3
d0

=
3

2
C0 .

e1/e2 = C/C0 = 3/2
e1 + e2 = e0 e1 =

3
5
e0 e2 =

2
5
e0

e′1 =
2
5
e0 e′2 =

3
5
e0

Δe′ = |e′2 − e2| = 1

5
e0 = 0,2 · 10−8 As .

e1
′′ = e2

′′ = 1
2
e0

Δe′′ = |e′′2 − e′2| =
1

10
e0 = 0,1 · 10−8 As .

U0

Δe′ = |(C − C0)U0| = 1
2
C0U0 = 0,5 · 10−8 As .

Δe′′ = |(C0 − C)U0| = 1
2
C0U0 = 0,5 · 10−8 As .

U0 =
e1/C1 + e2/C2 = e2(1/C1 + 1/C2)
e2 = U0(1/C0+1/C)−1 = 3

5
C0U0 e′2 = U0 (1/C + 1/C0)

−1 = e2

e′′2 = U0(1/C0 + 1/C0)
−1 =

1
2
C0U0

Δe′′ = |e′′2 − e′2| =
∣∣∣∣
(
1

2
− 3

5

)
C0U0

∣∣∣∣ = 1

10
C0U0 = 0,1 · 10−8 As .
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ϕ0 = 20
◦

tgϕ ∝ Fm/Fg

Fm ∝ IB
I B ∝ I

Fm ∝ I2

tgϕ =
1

4
tgϕ0 , ϕ = 5,2◦ .

tgϕ =
1

2
tgϕ0 , ϕ = 10,3◦ .

N ′
1 = 10100 N ′

2 = 990 N1 = 9900 N2 = 1010 R = 100 Ω U0 = 100

U =
N2

N1
U0 − N ′

2

N ′
1

U0 ≈ 4U0

1000
= 0,4 V

I =
U

2R
= 2 mA .

P = RI2 = 0,4 mW .

m = 10 d = 1 l = 2 ρ = 1,2 3 v0 = 20

S = ld

mg 1
2
l cosϕ0 = πρSv2

0 sinϕ0
1
2
l , tgϕ0 =

mg

πρldv2
0

, ϕ0 = 1,86
◦

Skupina III

.
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M =
(
mg cosϕ − πρSv2

0 sinϕ
)

1
2
l ≈

(
mg − πρSv2

0ϕ
)

1
2
l .

mg mg = πρldv2
0tgϕ0 ≈ πρldv2

0ϕ0

M ≈ πρSv2
0(ϕ0 − ϕ)1

2
l = −D(ϕ − ϕ0) .

ω2
0 = D/J J = 1

3
ml2

ω2
0 =

3πρdv2
0

2m
, ν =

ω0

2π
= 2,4 Hz .

m0 = 100 m1 = 30 Δp = 0,1 T0 = 20
◦ p0 = 1000

Mz = 29 MHe = 4 κ = 1,4 z0 = 29,3

ρzgV = (mHe +m)g ,

m m0 m1

ρz = pMz/RT
V

pHeV = (p+Δp)V =
mHe

MHe
RT

pMzmHe

MHe(p+Δp)
= mHe +m.

p = p0 m = m0

mHe =
m0

p0Mz

(p0 +Δp)MHe
− 1

= 17,9 kg .

z m = m1

p =
(mHe +m1)Δp

mHe

(
Mz

MHe
− 1

)
− m1

= 58,5 mbar .
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20

p = p0 (1− z/z0)
κ/(κ−1)

z = z0

⎧⎨
⎩1−

[
p

p0

]κ−1
κ

⎫⎬
⎭ = z0

⎧⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎩
1−

⎡
⎢⎢⎢⎣

(
mHe

m1

+ 1
)
Δp

p0

mHe

m1

(
Mz

MHe
− 1

)
− 1

⎤
⎥⎥⎥⎦

κ−1
κ

⎫⎪⎪⎪⎪⎬
⎪⎪⎪⎪⎭
= 16,3 km .

pκ−1

T κ
=

pκ−1
0

T κ
0

, T = T0

(
p

p0

)κ−1
κ

= 130 K .

l = 100 h = 100 cz = 340 cv = 1550

sin β = 1/n = cz/cv β = 12,7◦

s =
√

l2 + h2

β
h/ cosβ l − htgβ

1

n
(l − htgβ) +

h

cosβ
−
√

l2 + h2 = Nλ , n =
cv

cz
= 4,56 .

λ = 22 cm , 11 cm , 7,3 cm

ν =
cz

λ
= 1550 Hz , 3100 Hz , 4650 Hz .

Presek 5-priloga-koncna.indd   20Presek 5-priloga-koncna.indd   20 28.3.2006   12:23:0628.3.2006   12:23:06


