Phys-301-121
Set-V
[This set is due by Saturday, the 25th Dhul-Hijah, 1433 at 4.00 p.m.]

Instructions:
· Please solve all problems completely and clearly.

· State your assumptions.

· If you do not understand the question(s) please call me.

· I do not mind that you discuss with your fellow classmates.

· Let’s start: بسم الله
Question-1:
The gravitational force on a point mass (m) at r = (x,0,0) by a uniform thin ring of mass M, radius R, centered at the origin and facing the x-axis is given by:

F =  G m M (x2+R2)-3/2 (-i), where i is a unit vector in the x-direction.

Find the gravitational force on a point mass (m) at r = (x,0,0) by a uniform solid disk of mass M, radius R, centered at the origin and facing the x-axis.

Find the gravitational force in the limiting case x>>R. Does this make sense?

Find the gravitational force in the limiting case x<<R. Does this make sense? (compare with the infinite slab of uniform charge distribution in electrostatics)

You may want to check your solution against Example: M&T 5.4.
You may also want to use:

Integrate[(1/(u+x^2)^(3/2)),{u,0,R^2}, Assumptions  {R>0, Re[x^2] >0}]

 [image: image1.wmf]2

i

k

j

j

j

j

-

1

+

$

%

%

%

%

%

%

%

%

%

%

%

%

1

+

R

2

x

2

y

{

z

z

z

z

$

%

%

%

%

%

%

%

%

%

%

%

%

1

+

R

2

x

2

�

!

!

!

!

!

x

2


Question 2:
Explain the main element of M&T section 5.5 by discussing the ideas behind Ocean Tides. In particular,

a- Assume a simple model and state your ignored complications.

b- Making use of the model, set up a differential equation for the acceleration of a mass (m) on the surface of earth.
c- Look at the Tidal Force due to the moon, and explain how it makes sense that there are (almost) two high tides per day.

d- Find a general expression for (the x and y components of) the tidal force.
e- Approximately, how much stronger (or weaker) is:

i. The graviational force on the earth by the sun compared to that by the moon.

ii. The tidal force due to the sun compared to that by the moon.
f- Calculate the maximum height change in the ocean tides due to the sun and moon together. At what time of the lunar month does that occur? What do we usually call these tides?
Question 3:

This is a typical problem that you may get on classical mechanics exam in the states university qualifying exam. I’ll just give you the first part (.

Assume the earth is a uniform solid sphere [radius R = 6400 km] that is not rotating!

A smooth tunnel is dug from Dhahran to Managua, Nicaragua. A train is dropped in the tunnel.

a- Describe the motion of the train, and explicitly state the time of travel between the two cities.

b- How much more [or less] time would it take if the tunnel was between Dhahran and (neighboring) Karachi?
















