
Latvijas 35. Atklātās fizikas olimpiādes
atbilžu lapa

ü 2. uzdevums

2 ê 3

� 3. uzdevums

In[1]:= eqs3 = 81 ê d + 1 ê f m 1 ê F, f m 2 d<

Out[1]= :
1

d
+

1

f
m

1

F
, f m 2 d>

In[2]:= sol3 = Solve@eqs3, 8F, f<D

Out[2]= ::F →
2 d

3
, f → 2 d>>

In[3]:= sol3 ê. d → 30 cm

Out[3]= 88F → 20 cm, f → 60 cm<<

ü 4. uzdevums

In[5]:= eq4 = u i ∗ H1 − fL m 2 Plamp;

In[8]:= sol4 = Solve@eq4, uD

Out[8]= ::u → −
2 Plamp

H−1 + fL i
>>

In[9]:= sol4 ê. f → 0.1 ê. i → 2 ê. Plamp → 40

Out[9]= 88u → 44.4444<<

ü 5.uzdevums

In[10]:= eqs5 = 8v1 Ht + t1L m v3 t1, v2 Ht + t1 + t0L m v3 Ht1 + t0L<

Out[10]= 8Ht + t1L v1 m t1 v3, Ht + t0 + t1L v2 m Ht0 + t1L v3<

In[11]:= Solve@Last@Last@Simplify@eqs5 ê. Solve@eqs5@@1DD, t1DDDD, v3D

Out[11]= ::v3 →
−t v1 + t0 v1 + t v2 + t0 v2 − −4 t02 v1 v2 + Ht v1 − t0 v1 − t v2 − t0 v2L2

2 t0
>,

:v3 →
−t v1 + t0 v1 + t v2 + t0 v2 + −4 t02 v1 v2 + Ht v1 − t0 v1 − t v2 − t0 v2L2

2 t0
>>

In[12]:= Eliminate@eqs5, t1D

Out[12]= t0 I−v1 v2 + v1 v3 + v2 v3 − v32M m t Hv1 − v2L v3



In[15]:= sol5 = Simplify@Solve@Eliminate@eqs5, t1D, v3DD

Out[15]= ::v3 →
−t v1 + t0 v1 + t v2 + t0 v2 − −4 t02 v1 v2 + Ht H−v1 + v2L + t0 Hv1 + v2LL2

2 t0
>,

:v3 →
−t v1 + t0 v1 + t v2 + t0 v2 + −4 t02 v1 v2 + Ht H−v1 + v2L + t0 Hv1 + v2LL2

2 t0
>>

In[13]:= num5 = 8v1 → 7, v2 → 10, t → 1 ê 2, t0 → 3 ê 2<

Out[13]= :v1 → 7, v2 → 10, t →
1

2
, t0 →

3

2
>

In[16]:= sol5 ê. num5

Out[16]= ::v3 →
1

3
K27 − 3 11 O>, :v3 →

1

3
K27 + 3 11 O>>

In[17]:= N@%D

Out[17]= 88v3 → 5.68338<, 8v3 → 12.3166<<

In[20]:= Simplify@v3 > v1 && v3 > v2 ê. sol5 ê. num5D

Out[20]= 8False, True<

ü 6. uzdevums

In[21]:= 8H0 + 1 ê 2L ê 2 , H1 ê 2 + 1L ê 2 <^2 H

Out[21]= :
H

16
,

9 H

16
>

In[22]:= % ê. H → 1.

Out[22]= 80.0625, 0.5625<

ü 7. uzdevums

In[23]:= eqs7 = 8Hh ê v1L F m m Hv1 − v2L, F > M g<

Out[23]= :
F h

v1
m m Hv1 − v2L, F > g M>

In[24]:= num7 = 8h → 0.1, v1 → 100, v2 → 99.95, m → 0.01, g → 10, M → 0.1<

Out[24]= 8h → 0.1, v1 → 100, v2 → 99.95, m → 0.01, g → 10, M → 0.1<

In[25]:= Solve@eqs7@@1DD, FD

Out[25]= ::F →
m v1 Hv1 − v2L

h
>>

In[26]:= sol7 = Solve@eqs7@@1DD, FD ê. num7

Out[26]= 88F → 0.5<<
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In[27]:= M g ê. num7

Out[27]= 1.

In[28]:= eqs7@@2DD ê. sol7 ê. num7

Out[28]= 8False<

ü 8. uzdevums

In[29]:= eqs8 = 8Q + c t m1 ∆T m P1 t, Q + c t m2 ∆T m P2 t<

Out[29]= 8Q + c m1 t ∆T m P1 t, Q + c m2 t ∆T m P2 t<

In[30]:= sol8 = Solve@eqs8@@2DD ê. Solve@eqs8@@1DD, tD, ∆TD

Out[30]= ::∆T →
P1 − P2

c Hm1 − m2L
>>

In[31]:= crule = 8c → H7 ê 2L R ê μ<

Out[31]= :c →
7 R

2 μ
>

In[32]:= num8 = 8P1 → 10^3, P2 → 2 × 10^3, m1 → 0.15, m2 → 0.2, R → 8.31, μ → 29 ∗ 10^H−3L, t1 → 20<

Out[32]= :P1 → 1000, P2 → 2000, m1 → 0.15, m2 → 0.2, R → 8.31, μ →
29

1000
, t1 → 20>

In[33]:= sol8 ê. crule ê. num8

Out[33]= 88∆T → 19.9416<<

In[34]:= Ht1 + ∆TL ê. sol8 ê. crule ê. num8

Out[34]= 839.9416<

ü 9. uzdevums

In[35]:= Welastic@x_D := k Hx − x0L^2 ê 2;

Welectrostatic@x_D := Q^2 ê x ê H4 π ε0L

In[38]:= eqs9 = Welastic@LD + Welectrostatic@LD == Welastic@4 LD + Welectrostatic@4 LD

Out[38]=
1

2
k HL − x0L2 +

Q2

4 L π ε0
m

1

2
k H4 L − x0L2 +

Q2

16 L π ε0

In[39]:= solk = HHsolkx0 = Solve@eqs9, kDL ê. x0 → 2 LL

Out[39]= ::k →
Q2

8 L3 π ε0
>>

In[40]:= toshow =

H8Welastic@xD, Welectrostatic@xD, Welastic@xD + Welectrostatic@xD< ê. First@solkD ê. Q → 1 ê.
ε0 → H1 ê 4 ê πL ê. x0 → 2 L ê. L → 1L

Out[40]= :
1

4
H−2 + xL2,

1

x
,

1

4
H−2 + xL2 +

1

x
>
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In[41]:= xeq = First@x ê. FullSimplify@
Solve@HD@Welastic@xD + Welectrostatic@xD ê. solkx0, xD m 0L ê. x0 → 2 L, xD, L > 0DD

Out[41]= L RootA−2 − 2 Ó12 + Ó13 &, 1E

In[42]:= N@%D

Out[42]= 2.3593 L

In[43]:= Plot@toshow, 8x, 0.4, 5<, GridLines → 881, 2, 4, xeq ê. L → 1<, 8Evaluate@toshow@@3DD ê. x → 1D<<,
Frame → True, FrameLabel → 8"xêL", "WHxL"<, PlotStyle → 8Thin, Thin, Thick<D

Out[43]=
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