Final Exam Mechanics
Question 1

The force on a charged particle in an electric field E and magnetic field B is given by 

F =q (E + v x B)

In an inertial system where q is the charge and v is the velocity of the particle in the inertial system. Show that the differential equation of motion referred to a rotating coordinate system with angular velocity
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Question 2
A bullet is fired up with initial speed vo’. Assuming g is constant and neglecting air resistance show that the bullet hit the ground west of the initial point of upward motion by an amount 
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where 
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 is the latitude and 
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 is the angular velocity of the earth.
Question 3

Find the deflection due to the coriolis force from a building 500 m tall as a function of latitude. Use a computer to plot a graph of deflection (in meters) as function of latitude.

Show also derivation of formula.

Question 4
A bead slides on a smooth rigid wire bent into the form of a circular loop of radius b. If the plan of the loop is vertical, and if the bead starts from rest at a point which is level with the center of the loop, find the speed of the bead at the bottom and the reaction of the wire on the bead at that point.
Please also turn in your projects.
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