Problem 6.5

Conservation of energy

mgLsing, =mgLsing +%mL26’2
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Motion of com along x: X = L cosé,

x=—Lsingo Xz—L(COSHéZ +Si”9é)
N, = —mL(CosHH'2 + sineé)




N, = —mL (cos#6? +singé)

Torque equation around 2

N, -2Lsin8 —mgL cosé =

N, =0 leadsto
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Substituting into conservation equation
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Problem 6.6
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Conservation of energy

O=—mg(R-r)+ K+ K,
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Equation of motion at ¢
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Problem 6.12

U (8) = mg|(h — R)cosé + R]

6=0 U’'=0,
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- <0 unstable
=0 neutral

. >0 stable




Problem 7.1

Iln a ssimple har monic motion, the equation
of motion is:

MX+kx=0 or nxX=-—kXx

Kinetic energy and potential energy are
respectively
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©,
PE <KE leadsto | x |<0.707A, whilein (a)
larger part of PE with alarger weight
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Problem 7.3
(see problem 6.6 for general solution)
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For b << R, the geometric relation is similar
torolling ball on the planar surface:

RO = by
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Problem 7.4







*Problem 7.5

(Seethereference cited) When the spring is
stretched to alength X, the kinetic ener gy of
the spring aloneis
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X = NAZ; X = nAZ (uniformly stretched)

X:E(nM) =E(néjzﬂx -2 x
dt dt X




he conservation of energy reads
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Isthetrivial solution. Then

jX = k(X =) +(m+lmsjg
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Problem 7.7
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Problem 7.8
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Problem 8.1

Consider a short arc, equation of motion reads




Problem 8.2

m
T(y)=fyg
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Problem 8.14

(c) V= 7/E:1.15><106m/s
' p

T = 22S




Problem 8.15 known v = 80cnVs, x = 10cm, p

U =5.0sin(1.0— 4.0t) = 5.0(:05(4.Ot _1.0+ gj

4.0t—1.0+g:a)t—k-10+go; w=4.0
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= 5.0(:0{4.0t + 0.05x 1

T =v°p
= (80cmy/s)” x 4.0g/cm
—64x4.0x10>N = 0.26N




Problem 8.17

U, = ;ﬁ‘cos(kr1 — wt)
1

u, = éCos(kr2 — wt)

[y
where

— Isthe amplitude of a spherical wave
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For rl = r2

I+ T
we may define I' = L 2 Ar=r, —r,
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The superposition is
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Problem 8.21




Problem 8.22 Microwaveis EM wave.
Optical Doppler for mula should be used.
Theincident microwave is blueshifted dueto
approaching (recelver) airplane
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while reflecting microwave is also blueshifted
dueto approaching (source) airplane
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On the other hand
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