Latvijas 35. Atklatas fizikas olimpiades
atbilzu lapa

= 2. uzdevums

2/3

s 3.uzdevums

In[1]:= eq53={1/d+1/f==1/st==2d}
1 1 1

Out[1]= —+ —=—, F=2d

) {d f F }

in2;= sol3 = Solve[eqs3, {F, f}]
2d

Out[2]= F- —, f>2d

er (P23 1

in3= sol3 /. d - 30cm

outs= {{F->20cm, f- 60cm}}

= 4. uzdevums
5= eqd =ul » (1-F) ==2Plamp;
ing:= sol4 = Solve[eg4, u]

2 Plamp
out[8]= {{u - - m}}

ing;= sold /. F-0.1/.i-2/.Plamp -» 40
outigl= {{u —» 44.4444}}

= 5.uzdevums

n[10}= €qgs5 = {v1l (t +tl) ==v3tl, v2 (t + t1l+t0) == v3 (tl +t0)}

ouf10]= { (t+€l) vl == t1v3, (t+t0+tl) v2 == (t0 + tl) v3}

inf111:= Solve[Last[Last[Simplify[eqgs5 /. Solve[egs5[[1]], t11]]1, V3]

7tv1+t0v1+tv2+t0v27\/74t02v1v2+ (tvlftOvlftvzftOVZ)2

out[11]= Hv3 - 10 }
. —tv1+t0vl+tv2+t0v2+\/—4t02v1v2+ (tvl-t0vl - tv2-t0v2)?
Vo -
{ o }

in(12= Eliminate[eqgs5, tl1]

oui2i= €0 (-v1v2+v1iv3+v2v3-v3?) =t (vl-v2) v3
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in(15]:= sol5 = Simplify[Solve[Eliminate[eqgs5, tl], v3]]

7tv1+t0v1+tv2+t0v27\/74t02v1v2+ (t (-v1+Vv2) + 10 (vl +v2))?2

out[15]= HVS% > 10 },
{ 5 7tv1+t0vl+tv2+t0v2+\/74t02v1v2+ (t (-v1+Vv2) + 10 (V1 +v2))? }}
Vo -
2 t0

In(13)= Num5 = {vli->7,v2-510, t->1/2, t0 > 3/ 2}

1 3
Out[13]= {Vl -7,v2-510, t > E, 10 > 5}

inf16]:= sol5 /. num5

ourtel= {{v3 > % (27735)}, {v3»%(27+3ﬁ)}}

Inf17]:= N[%]
ou17- {{v3 - 5.68338}, {v3 - 12.3166}}

in2oj= Simplify[v3 > v1&&v3 > v2 /. sol5 /. num5]

outz0)= {False, True}

= 6. uzdevums

1= {(0+1/2) /2, (1/2+1) /2}"2H
H 9H

out1]= { —» —

’ {16 16}

n(221= % /. H->1.

outi22)= {0.0625, 0.5625}

m 7.uzdevums

in23)= €qs? = {(h/v1l) F=m (vl-v2), F> Mg}

Fh
Out[23]= {—l =m(vli-v2),F>g M}
\Y;

In24]:= num?7 = {h - 0.1, vl -» 100, v2 - 99.95, m-> 0.01, g » 10, M - 0.1}
outp4= {h-0.1, vl - 100, v2 -99.95, m > 0.01, g > 10, M > 0.1}

in2s;:= Solve[eqs7[[1]1], F]

mvl (vl -v2)

)

inj26):= sol7 = Solve[eqs7[[1]], F] /- num7

Out[25]= HF -

out26l= {{F > 0.5}}



n271= Mg /. num7

out271= 1.

In28l= €qs7[[2]] /. sol7 /. num7

outzgl= {False}

= 8. uzdevums

n(291= €qs8 = {Q+ctmlAT ==P1 t, Q+ctm2AT == P2 t}

out29]= {Q+CcmltAT ==P1t, Q+cm2taT = P2t}

in30)= sol8 = Solve[eqs8[[2]] /- Solve[eqs8[[1]], t], AT]
P1-P2
out[30]= AT —
e H c (ml1-m2) }}
1= crule={c-> (7/2)R / u}
7R

out[31]= {C - Z}
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In[32]:= num8 = {P1 -» 1073, P2 » 2x1073, m1 »0.15, m2-50.2, R > 8.31, u-» 29+ 10" (-3), tl » 20}

29
out32]= {Pl - 1000, P2 - 2000, m1 - 0.15, m2 > 0.2, R > 8.31, u - 005" tl > 20}
1

in33= sol8 /. crule /. num8

out3z)= {{AT - 19.9416}}

in34]:= (tl+AT) /. sol8 /. crule /. num8

out34= {39.9416}

= 9. uzdevums

in3s= Welastic[x_] =k (x-x0)”"2/2;
Welectrostatic[x_] := Q"2 /x/ (4 7€0)

in38):= eqs9 = Welastic[L] + Welectrostatic[L] == Welastic[4 L] + Welectrostatic[4L]

1 Q? 1 Q2
oupe: —k (L-x0)2+ —— = _ Kk (4L-x0)2+ ——
2 4L el 2 16 Lte0

in39):= Solk = ((solkx0 = Solve[eqs9, k]) /. x0-» 21L)

Q2
Out[39]= Hk - ﬁ}}

In40:= toshow =

({Welastic[x], Welectrostatic[x], Welastic[x] + Welectrostatic[x]} /. First[solk] /. Q-»1 /.

€0 (1/4/7) /.x0>2L/.L>1)

1 1 1 1
out[40]= {Z (-2+x)2, <2 (-2+x)2+ ;}
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in@41]:= Xeq = First[x /. FullSimplify[
Solve[ (D[Welastic[x] + Welectrostatic[x] /. solkx0, x] ==0) /. x0-»2L, x], L>0]]

ouai= LRoot[-2-211% +u1® &, 1|
Inf42):= N[%]

outj42]= 2-.3593 L

in431:= Plot[toshow, {x, 0.4, 5}, GridLines -» {{1, 2, 4, xeq /. L » 1}, {Evaluate[toshow[[3]] /- X > 1]}},
Frame -» True, FrameLabel » {"x/L", "W(x)"}, PlotStyle » {Thin, Thin, Thick}]

3.0+

20\
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-
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/

Out43]=

10+

0.0+

X/L



