
Answer on Question #40917, Physics, Electromagnetism 

In an oscilloscope, an electron is accelerated from rest through a voltage of 1.14 x 10^3 V it then passes 

through deflecting plates 2.00 cm apart, across which there is a voltage of 412 V. Its velocity when it enters 

the plate is perpendicular to the electric field of the plates. When the electron leaves the plates, what 

distance will it have moved toward the positive plate? 

The length of the plates is 4.00 cm.  

Solution 

𝑣0 = 0 - initial velocity of an electron, 𝑣 its velocity when it enters the plate, 𝑉𝑎 = 1.14 ∙ 103 V - 

accelerating voltage, 𝑉𝑑 =  412V - deflecting voltage, 𝑙 = 4.00 cm = 4.00 ∙ 10−2𝑚 length of the plates, 

𝑑 = 2 𝑐𝑚 = 0.02 𝑚 – distance between the plates, 𝑡 – time that the electron travel between the plates. 

𝑒 = 1.6 ∙ 10−19𝐶 – charge of an electron, 𝑚 = 9.11 ∙ 10−31𝑘𝑔  - mass of an electron. 

The kinetic energy of an electron after accelerating voltage: 
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The time that the electron travel between the plates: 
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The electric field accelerates the electron toward the positive plate: 
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. 

The force acting on electron when it travel between the plates: 
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An acceleration of an electron: 
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The distance that an electron have moved toward the positive plate: 
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412 ∙ 0.042

1.14 ∙ 103 ∙ 0.02
= 7.23 ∙ 10−3𝑚. 

Answer: 𝟕. 𝟐𝟑 ∙ 𝟏𝟎−𝟑𝒎. 
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