
Charges create E fields, MOVING charges create B fields (magnetic fields, strength in units of N/(A*m)=Tesla, T)... 
Charged particles feel a magnetic force which causes them to change velocity direction: 

 𝐹
𝐵

= 𝑞(𝑣 × 𝐵) = 𝑞𝑣𝐵𝑠𝑖𝑛θ,  θ = 𝑎𝑛𝑔𝑙𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑣 𝑎𝑛𝑑 𝐵 

F is always perpendicular to both v and B 

 
How to determine direction? 

 

 
Practice: 

 
Magnetic forces do no work: , so no change in kinetic energy, just direction of velocity 𝑊 = 𝐹𝑑𝑐𝑜𝑠θ



 
 
 

 
Example 10-42) A: v points right, B points out of page, F points down; proton immediately starts moving downward and 

eventually undergoes clockwise uniform circular motion. B:  𝐹
𝐵

= 𝐹
𝑛𝑒𝑡

= 𝐹
𝑐

= 𝑞𝑣𝐵 = 𝑚𝑣2/𝑟,  𝑟 = 𝑚𝑣/𝑞𝐵

 

 
Example 10-45) C,  𝐹

𝐵
= 𝑞𝑣𝐵𝑠𝑖𝑛θ = (2𝑒)(𝑣

0
)(𝐵𝑠𝑖𝑛(30)) = 2𝑒𝑣

0
𝐵/2 = 𝑒𝑣

0
𝐵

 

 
Example 10-48) A, E force and B force must balance out, while in a uniform E field & ,  𝐹

𝐸
= 𝑞𝐸 𝐹

𝐵
= 𝑞𝑣𝐵

 𝐹
𝐸

= 𝐹
𝐵

= 𝑞𝐸 = 𝑞𝑣𝐵,  𝐸 = 𝑣𝐵,  𝑣 = 𝐸/𝐵 



 

 

Example 10-50) A: . B: cation is positive so path 2 following where F points 𝑃𝐸
𝑖

= 𝐾𝐸
𝑓

= 𝑞𝑉 = (1/2)𝑚𝑣2,  𝑣 = 2𝑞𝑉/𝑚

C: 

 𝑞𝑣𝐵 = 𝑚𝑣2/𝑟,  𝑚 = 𝑞𝐵𝑟/𝑣,  𝑟 = 𝑑/2,  𝑣 = 2𝑞𝑉/𝑚,  𝑚 = 𝑞𝐵(𝑑/2)/ 2𝑞𝑉/𝑚,  𝑚2 = 𝑞2𝐵2(𝑑2/4)/(2𝑞𝑉/𝑚) = 𝑚𝑞2𝐵2𝑑2/8𝑞𝑉,

  𝑚 = 𝑞𝐵2𝑑2/8𝑉
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



-----------------------------------------------------------------------------------------------------------------------------------------------------------------
Magnetic field sources: 

1)​ Current carrying wires- 
Right thumb points in current’s direction, fingers curl in direction of B field,  for all cases 𝐵 ∼ 𝐼/𝑟

 

 

 
 

2)​ Circular wire loops- , N=# of loops, L=length of solenoid 𝐵 ∼ 𝐼𝑁/𝐿

 



Now imagine multiple loops forming a coil, boosts the B field strength by  x‘n’ many loops 

 

 
Example 10-53) D, v points left, B points into page while inside the loop, F must point down 
 

 
Example 10-54) D, since v and B are either parallel or antiparallel the particle won’t feel a force 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
3)​ Bar/permanent magnets- 

Looks like the loop of current somewhat.. 

 
Electrons in the material have some spin quantum number so they are moving charges orbiting the nuclei, creating their 
own B field. If you align each tiny dipole moment, you get the larger effect of the permanent magnet! 

 
 
 
Monopoles don’t exist: 
 
 
 
 
 
 
 
 
 

 
Earth as a magnet: 
Geographic north pole is actually the magnetic south pole! 

 

 



Example 10-56) 

 𝐹
𝐵

= 𝑞𝑣𝐵 = (1. 6 * 10−19)(5 * 106)(. 5 * 10−4) = 1. 6 * 2. 5 * 10−17 >>>> 𝐹
𝑔

= 𝑚𝑔 = (1. 7 * 10−27)(10) = 1. 7 * 10−26 

So, magnetic force is clearly stronger and dictates the motion 
----------------------------------------------------------------------------------------------------------------------------------------------------------------- 

 
Example 10-57) B,  the B field points from N to S (straight right), v points down, F must point out of the page 
 

 
Example 10-58) 
 

 
C 



 
 
----------------------------------------------------------------------------------------------------------------------------------------------------------------- 
Practice passage: 

 
 



 

 


