
Problem 1.21
Greenwich as x-axis, longitude is ϕ, (north or
south)  latitude is λ = 90º – θ ; or θ – 90º



In spherical system the position vectors are
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Displacement vector is S – B. 
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Convert into Cartesian system



55.2
80

146)832.0arccos( =
°1

π
×°=−

km1062.155.2km10370.6 43 ×=××=arc

Cosine of the angle included is
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“Straight line” distance is arc!
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Problem 2.3
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Problem 2.5
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Problem 2.8
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Problem 2.9 beat
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The beat frequency decreases when a small 
piece of wax is put on a prong of the first fork.
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*Problem 2.13
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Known l = 500m, v' = 3000m/h, 
u = 2000m/h, vw = 5000m/h,   

Problem 2.15

Set the angle relative to flow α

Galilean transformation
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In tube system, virus moves in a straight line.
v' =const. ∑ ==′ 00 Fa ,

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

In table system ϕρ ω eervv rv +′=×+′= ω

ρϕ ωω eervaa rv 22)(2 −=××+′×+′= ωωω

Coriolis acceleration
centripetal acceleration due to viscosity.

Problem 2.16



problem 3.1 xmaT =θcos
0sin2 =− θTF
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problem 3.2
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The condition of stationary is
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Eq.(5) ×tanθ + Eq.(6)

[ ] 0cottan)( =−′−+′− mgXmmm &&θθ

θ

θθ
2sin1

cossin

m
mm

mgX

′
+′

−=&&
So

θ

θθ
2sin1

cossin 

m
mm

mmgx

′
+′

+′
=′&&



θθ tan tan x
m

mmxyy &&&&&&&&
′
+′

−=′−=′=
*

θθ tantan >
′
+′

=
m

mm
x
y
&&

&&

Discussion:

It is also a straight line, but with larger slope
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in the table system



Eq.(5) ×tanθ + Eq.(6)
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