Problem 1.21
Greenwich as x-axis, longitude is ¢, (north or

south) latitude is A =90°- &; or 6-90°
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In spherical system the position vectors are
S=(R, 90+34 =124, 15)),
B=(R, 90-42=48, —71or 289)
Displacement vector is S — B.

Convert into Cartesian system

e, = cos@ k+sind(cosep i+sing j)



Cosine of the angle included is

cosa =S - B/R?
=sin(124)sin(48)[cos(151) cos(—71) + sin(151)sin(—71)]
+ c0s(124) cos(48)
=—0.832
arccos(—0.832) =146° x T _255
180°

“Straight line” distance Is arc!

arc =6.370 x10°km x 2.55=1.62 x10*km



Problem 2.2 not assigned
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2 —\/E <1s , The ‘last second’ mentioned In
the problem is not available.
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Problem 2.7
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(218x10°f
- 5.29x10° m/s
=8.98x10%? m/s?




Problem 2.8

a. ., =3.4x107%m/s?
a. =5.9%x107m/s?



Problem 2.9 beat

The beat frequency decreases when a small
piece of wax Is put on a prong of the first fork.
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Problem 2.14 u(alir)

a)u=0,v=V,t, =2/¢/v
b) u due east v=V'tuU,

c) udue north, v due
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Problem 2.15 Galilean transformation

Known /7 = 500m, v' = 3000m/h,
u =2000m/h, v,, = 5000m/h,

Set the angle relative to flow

v!’
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Problem 2.16

In tube system, virus moves In a straight line.
v' =const. —— a'=0, » F=0

Gravity-floating; Coriolis force and N from
wall; centrifugal force and viscosity

In table system V=V '+ @ xr :V’ep + re,,
_ / _ .
a=a'+20xV'+ox(@xr)=2wve,-w’re,

Coriolis acceleration
centripetal acceleration due to viscosity.



problem 3.1 T cosé =ma,
F-2Tsin@ =0
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problem 3.2 The condition of stationary Is

Ay = Ay

a) For m
F. sind=ma,,
mg — F, cos@d =0

Eliminating F,, we have .., =a,, = gtand

b)Onm + m’
F =(m'+m)gtane



Eqg.(5) Xtan@ + Eq.(6)
- (m'+m)tan@ —m’'cotd|X —mg =0
SO

v m Siné&cosé
X =—¢ : —
M 14+ —sin?0
m
o m+m SIin@cosé
X'=(Q ’
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M 1+ —sin%0
m



Discussion: In the table system

ey O sin@cosd
X=X+X=¢ -
1+—sin“ g
1
L y m’+m
y=y' =-X"tan @ = — Xtand
m

It Is also a straight line, but with larger slope

VI m'+m
l_ tan@ > tan @

X m’




Eqg.(5) Xtan@ + Eq.(6)
- (m'+m)tan@ —m’'cotd|X —mg =0
SO

v m Siné&cosé
X =—¢ : —
M 14+ —sin?0
m
o m+m SIin@cosé
X'=(Q ’
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M 1+ —sin%0
m



