29.5 Applications involving charged particle moving in a magnetic
field:
In the following figure charged particle experiences electric force and
magnetic force due to the presence of electric field and magnetic field.
Then, the total force acting on the particle is written as,

r
r r r
F = q E + vxB

(

)

29.4

This force is called "Lorentz force".

Velocity Selector:
If the charge q is positive and the velocity v is upward, the magnetic force
is to the left and the electric force is to the right. When the particle in
equilibrium the magnitude if the two fields are chosen so that,
qE=qvB

then,

v=

E
B
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Only those particles having speed v pass un-deflected through the mutually
perpendicular electric and magnetic fields. The magnetic force exerted on particles
moving at speeds greater than this is stronger than the electric force, and the particles
are deflected upward. Those moving at speeds less than this are deflected downward.

Examples:

 -1ﻟﻜﻲ ﺗﻤﺮ إﻟﻜﺘﺮوﻧﺎت ﺑﺴﺮﻋﺔ  104 m/sﻓﻲ ﻣﺴﺎر ﻣﺴﺘﻘﯿﻢ ﻏﯿﺮ ﻣﻨﺤﺮﻓﺔ ﻓﻲ
ﻣﻨﺘﺨﺐ )ﻣﻨﺘﻘﻲ(ﺳﺮﻋﺔ ﻟﮫ ﻣﺠﺎل ﻣﻐﻨﺎطﯿﺴﻲ ﻣﻘﺪاره  ,1 Tﯾﺠﺐ أن ﺗﻜﻮن ﺷﺪة
اﻟﻤﺠﺎل اﻟﻜﮭﺮﺑﻲ ھﻲ:
 -2اﺗﺠﺎه اﻟﻘﻮة اﻟﻤﻐﻨﺎطﯿﺴﯿﺔ ﻋﻠﻰ اﻟﺸﺤﻨﺔ  q = -2 Cﻋﻨﺪﻣﺎ ﺗﻜﻮن اﻟﺤﺮﻛﺔ ﻓﻲ
اﻟﻤﺴﺘﻮى  xyﯾﻜﻮن إﻟﻰ:
v = 3 m/s
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 -3ﻣﻘﺪار اﻟﻘﻮة اﻟﻤﻐﻨﺎطﯿﺴﯿﺔ ﻋﻠﻰ اﻟﺸﺤﻨﺔ )ﻣﻦ اﻟﺴﺆال اﻟﺴﺎﺑﻖ( ﯾﺴﺎوي:
4- An electron moves parallel to a magnetic field, B = 4 mT,
with a speed 5×104 m/s; accordingly, the electron
acceleration is:
 -5ﯾﻤﺮ إﻟﻜﺘﺮون ﺑﺴﺮﻋﺔ  5 × 105 m/sﻣﻦ ﺧﻼل ﻣﺠﺎل ﻣﻐﻨﺎطﯿﺴﻲ ﻣﻘﺪاره = B
 5 Tوﯾﺼﻨﻊ زاوﯾﺔ  30 oﻣﻊ اﺗﺠﺎه ﺣﺮﻛﺔ اﻟﺠﺴﻢ ,ﻣﻦ ذﻟﻚ اوﺟﺪ ﻣﻘﺪار
اﻟﺘﺴﺎرع اﻟﻨﺎﺷﺊ ﻣﻦ اﻟﻘﻮة اﻟﻤﻐﻨﺎطﯿﺴﯿﺔ؟
 -6ﺗﺪور ﺣﺒﺔ رﻣﻞ ﻣﺸﺤﻮﻧﺔ ﺑﺰﻣﻦ دوري  ,T = 5 m secإذا ﻋﻠﻤﺖ أن ﻛﺘﻠﺘﮭﺎ m
 = 0.1 gmو اﻟﻤﺠﺎل اﻟﻤﻐﻨﺎطﯿﺴﻲ اﻟﻌﻤﻮدي ﻋﻠﻰ اﻟﺤﺮﻛﺔ  B = 10 Tﻓﻤﺎ ھﻲ
اﻟﺸﺤﻨﺔ اﻟﻜﮭﺮﺑﺎﺋﯿﺔ ﻋﻠﯿﮭﺎ؟

