
 

 

Answer on Question 60745, Physics, Other 

Question: 

An X-ray tube operates at 40 𝑘𝑉. Calculate the minimum wavelength of the emitted 

rays. 

Solution: 

There is an inverse relationship between the energy of the emitted rays and its 

wavelength: 

𝐸 =
ℎ𝑐

𝜆
, 

here, ℎ = 6.626 ∙ 10−34 𝐽 ∙ 𝑠 is the Planck’s constant, 𝑐 is the speed of light, 𝜆 is the 

wavelength of the emitted rays. 

From the other hand: 

𝐸 = 𝑒𝑈, 

here, 𝑒 = 1.6 ∙ 10−19 𝐶 is the charge of the electron, 𝑈 is the voltage at which the X-

ray tube operates. 

Then, we can equate these relationships and find the minimum wavelength of the 

emitted rays: 

𝑒𝑉 =
ℎ𝑐

𝜆
, 

𝜆 =
ℎ𝑐

𝑒𝑈
=

6.626 ∙ 10−34 𝐽 ∙ 𝑠 ∙ 3 ∙ 108  
𝑚
𝑠

1.6 ∙ 10−19 𝐶 ∙ 40 ∙ 103 𝑉
= 3.1 ∙ 10−11 𝑚. 

Answer: 

𝜆 = 3.1 ∙ 10−11 𝑚. 
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