
Question #74684, Physics / Electromagnetism | 

An electron of mass 0.90×10 power -30 kg under the action of a magnetic force 

moves in a circle of 2.0 cm radius at a speed of 3.0×10 power 6m/sec . if proton of mass 

1.8×10 power -27 kg were to move in circle of the same radius and if it were acted upon 

by the same magnetic field then its speed will be (1)3.0×10 power 6 m/sec (2) 1.5× 10 

power 3m/sec (3) 6×10 power 4m/sec (4) can not be estimated from given data . 

Need to find 𝒗𝒑−? 

𝒎𝒆 = 9.0x10−31 𝑘𝑔 

𝒎𝒑 = 1.8x10−27 𝑘𝑔 

𝒗𝒆 = 3.0x106  𝑚 𝑠⁄  

|𝒒𝒆| = |𝒒𝒑| = 1.6x10−19 𝐶 

𝑹 = 2.0 𝑐𝑚 = 2.0x10−2 𝑚 

Solution: 

 Lorentz force 𝑭𝑳 = 𝒆𝒗𝑩, from picture can be seen, that 𝑭𝑳 =  𝑭𝒄.  

 𝒎
𝒗𝟐

𝒓
= 𝒆𝒗𝑩 → 𝑩 =  

𝒎𝒆𝒗𝒆

𝒒𝒆𝑹
 . Let's calculate B: 𝑩 =

𝟗.𝟎𝐱𝟏𝟎−𝟑𝟏 ∙ 𝟑.𝟎𝐱𝟏𝟎𝟔

𝟏.𝟔𝐱𝟏𝟎−𝟏𝟗 ∙ 𝟐.𝟎𝐱𝟏𝟎−𝟐
= 𝟖. 𝟒𝐱𝟏𝟎−𝟒 𝑻. 

 For proton – 𝒗𝒑 =  
𝒒𝒑

𝒎𝒑
𝑩𝑹 =  

𝟏.𝟔𝐱𝟏𝟎−𝟏𝟗

𝟏.𝟖𝐱𝟏𝟎−𝟐𝟕
∙ 𝟖. 𝟒𝐱𝟏𝟎−𝟒  ∙ 𝟐. 𝟎𝐱𝟏𝟎−𝟐 = 𝟏, 𝟓𝐱𝟏𝟎𝟑. 

The sign of the charge of particles, affects only the direction of force of Lorentz. 

 

Answer: (2) - 𝒗𝒑 =  𝟏, 𝟓𝐱𝟏𝟎𝟑  𝒎 𝒔⁄  . 
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