
 

 

Question #68578, Math / Statistics and Probability 

Suppose a biological cell contains 400 genes. When treated radioactively the probability that  
a gene will change into mutant gene is 0.006 and is independent of the other genes. What is  
the approximate probability that there are at most 4 mutant genes after the treatment?  
 

Answer. 
 
Normal probability with 𝝁 = 𝒏𝒑 = 𝟎. 𝟎𝟎𝟔 ∗ 𝟒𝟎𝟎 = 𝟐. 𝟒,  

 𝝈 = √𝒏𝒑(𝟏 − 𝒑) = √𝟒𝟎𝟎 ∗ 𝟎. 𝟎𝟎𝟔(𝟏 − 𝟎. 𝟎𝟎𝟔) = 𝟏. 𝟓𝟒𝟒𝟓. 

 𝑷(𝑿 ≤ 𝟒) = 𝑷 (𝒁 ≤
𝟒−𝟐.𝟒

𝟏.𝟓𝟒𝟒𝟓
) = 𝑷(𝒁 ≤ 𝟏. 𝟎𝟒) = 𝟎. 𝟖𝟓𝟎𝟖. 
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