MAU23401: Advanced Classical Mechanics 11
Homework 5 due 05/03/2021

Ruaidhri Campion
19333850
SF Theoretical Physics

I have read and I understand the plagiarism provisions in the General Regulations of the University
Calendar for the current year, found at http://www.tcd.ie/calendar.

I have completed the Online Tutorial in avoiding plagiarism ‘Ready, Steady, Write’, located at http://tcd-
ie.libguides.com/plagiarism /ready-steady-write.
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Clear[z, &, n, X, ¥, Z, Iy p, ¢]
x[t_] =p[t] Cos[¢[t]];
ylt_] =p[t]Sin[¢[t]];
rit] = o/ (z[t] -a)%+p[t]?;
L=2 (D[x[t], t1*>+D[y[t], t]1*>+D[z[t], t]?) - 5119—-n1gz[t] // FullSimplify
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2(§m)=E6—n—a
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pP=E+n)? - (E-n—a—-a)?
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p[t_] =2./([t] -a) (n[t] +a);

z[t_] = €[t] -n[t] -a;
L // FullSimplify
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H=D[L, &[t]] &[t] +D[L, n'[t]]1 n [t] +D[L, ¢ [t]] ¢'[t] -L // FullSimplify
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L-K+U // FullSimplify
H-K-U // FullSimplify
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D[L, & [t]] // FullSimplify

D[L, n'[t]] // FullSimplify
D[L, ¢'[t]] // FullSimplify
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Problem 2.
(1)
z(p, ¢, 2) = pcos¢
y(p,¢,2) = psin¢
Z(p,gﬁ,z):z
ri(py 6 2) = V(e T a2 + 22
Tg(p,gﬁ,z): (Z—a)2+p2
L=K-U
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Clear[z, &, n, X, Ys Z, 'y py, @]
x[t_] =p[t] Cos[o[t]];
y[t_] =p[t] Sin[¢[t]];
rL[t_] = +/(z[t] +a)2 +p[t]?;
r2[t_] = +/(z[t] -a)?+p[t]?;

m A B
L=— (D[x[t], t]?+D[y[t], t1>+D[z[t], t]?) + + // FullSimplify
2 ri[t] r2[t]
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ri[t] + r2[t] 8 ri[t] -r2[t]

Solve[£[t] == &n[t] == A > {p[t], z[t]}]
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H=D[L, £[t]] & [t] +D[L, n'[t]]1n’[t] +D[L, ¢"[t]] ¢"[t] - L // FullSimplify
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L-K+U // FullSimplify
H-K-U // FullSimplify
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D[L, &[t]] // FullSimplify
D[L, n'[t]] // FullSimplify
D[L, ¢'[t]] // FullSimplify
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