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1-1 Magnetism 

Magnets exert forces on each other just like charges. You can draw magnetic  

field lines just like you drew electric field lines. Magnetic north and south  

pole’s behavior is not unlike electric charges. For magnets, like poles repel  

and opposite poles attract . 

A permanent magnet will attract a metal like iron with either the north or 

South Pole. 

 

 

Electric field: 1) A distribution of electric charge at rest creates an electric field 

E in the surrounding space. 2) The electric field exerts a force      on any other 

charges in presence of that field. Magnetic field: 1) A moving charge or 

current creates a magnetic field in the surrounding space (in addition to E). 2) 

The magnetic field exerts a force   on any other moving charge or current 

present in that field. - The magnetic field is a vector quantity associated with 

each point in space. 

 

 

 

 

Remember that in cross products:  a x b   = a b sinθ 
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1-2 Magnetic Field Lines  

1- Magnetic field lines may be traced  

from N to S (similar to the electric field lines).  

2- At each point they are tangent to magnetic field vector.  

3- The more densely packed the field lines, the stronger the field at a 

point.  

4- Field lines never intersect.  
5- The field lines point in the same direction as a compass (from N to S).  

6- Magnetic field lines are not “lines of force” Magnetic field lines have no 

ends, they continue through the interior of the magnet. 
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1-3 Magnetic Fields and Forces  

Experiments on various charged particles moving in a magnetic field give the 

following results: 

 1. The magnitude FB of the magnetic force applied to the particle is 

proportional to the charge q and to the speed v of the particle.  

2. The magnitude and direction of FB depend on the velocity of the particle 

and on the magnitude and direction of the magnetic field B. 

 3. When a charged particle moves parallel to the magnetic field vector, the 

magnetic force acting on the particle is zero. 
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Notes:  

1.When the particle’s velocity vector makes any angle with the magnetic field, 

the magnetic force acts in a direction perpendicular to both v and B; that is, 

FB is perpendicular to the plane formed by v and B. 

 2.The magnetic force applied to a positive charge is in the direction opposite 

the direction of the magnetic force applied on a negative charge moving in the 

same direction.  

3. The magnitude of the magnetic force applied to the moving particle is 

proportional to sinθ, where θ is the angle the particle’s velocity vector makes 

with the direction of B. We can summarize these observations by writing the 

magnetic force in the form: 

 

  

 

 

 

 

 

 

 

 

 

 


