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8.9:

It is straightforward to write down that,

to
S= [ (pdg — Hdt — Mydt) .

t1
Then we can define H' = H + A1)y, the canonical equations become,

OH'
Op;
oOH'
dq;

G =

Di = —

That is,

o .
apz + Z A apz -

OH N

Di

Let’s take a constraint as ¥ = H (q1,...,qn+1;P1,---+Pn) + Pn+1 = 0, we can have

OH
(1+X) i

OH .

o dt
3Pn+1 = qn+1 = de

=i

A=A

8.16:

(a) By the Hamilton equation, we have

The Lagrangian is
L:pq'—H:L:%q2+abqe_“tQ—a—

(b) (c) It is easy to find that
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Therefore we can take

« k
L/:72_72
2(] 2q7
and .
«
H/:7'2 72
ol T34

The two Hamiltonians have the same physical meaning.

8.26:

(a) Take the Lagrangian as,
L=T-V = imaz - 57 —E(a—x)Q.
Therefore the Hamiltonian is,
1 k k
H=T+V = §mj:2+?1x2+?2(a—x)2.
There is no explicit time dependence of Hamiltonian. Thus the Hamiltonian and energy is

conserved.

(b) Just substituting x with Q, we get,

L= lm(Q + wb cos wt)? — %(Q + bsinwt)? — %(a — Q — bsinwt)?.

2
Now the canonical momentum is,

p==_
oQ

m(Q + wbcoswt).
Then the Hamiltonian is,
_ pr IR TP R S S k1 . 9 ko ) 9
H—PQ—L—ﬁmQ — 5w b* cos wt+?(Q+bsmwt) —l—E(a—Q—bsmwt) :

Now there is explicit time dependence of Hamiltonian, which is not conserved. However, the
energy is conserved.

8.32:

Now we have

fU)=U%= (1-U? (a—BU) - (b—al)?

Where
U = cosf

And 0 is the nutation angle. Now we will set that

U=uy+u



Hao-Cheng Zhang (202100141063)  Classical Mechanics HW8

February 4, 2023

Where ug is the steady state, and u is infinitesimal. Now we have
Buy — (o + a®) uf + (2ab — B)ug + a — b*> =0
As well as
3Bu%—2(a+a2)u0+2ab—ﬁ20

At this time, we have
i+ (a+a273f8u0)u=0

And notice that
2M gl cos 6y
o=

I
2M gl

B = T
I3 .

a leo

I .
b= —31110 cos by
I

So the top is nutating as a hormonic motion. That is,

12
w \/oz—l-a (B cos By \/I%@bo I

Mgl cos g



