
 

 

Answer on Question #45193 – Math – Statistics and Probability 

Question. A company manufactures 4000 cars in a year with a probability that a part will be 

defective is 0.002. Find the probability that company produces 

a) 4 cars with defective 

b) at least 4 cars 

c) at most 4 cars with defective. 

Solution. The Poisson,s approximation of Binomial distribution: 𝑃(𝑛, 𝑘) ≈
𝜆𝑘

𝑘!
𝑒−𝜆, 𝜆 = 𝑛𝑝. In our 

case 𝑛 = 4000, 𝑝 = 0.002, 𝜆 = 4000 ∙ 0.002 = 8. Let 𝜉 be the number of cars with defective. 

a) 𝑃(𝜉 = 4) ≈
84

4!
𝑒−8 ≈ 0.057.  

c) 𝑃(𝜉 ≤ 4) = 𝑃(𝜉 = 0) + 𝑃(𝜉 = 1) + 𝑃(𝜉 = 2) + 𝑃(𝜉 = 3) + 𝑃(𝜉 = 4) ≈
80

0!
𝑒−8 +

81

1!
𝑒−8 + 

+
82

2!
𝑒−8 +

83

3!
𝑒−8 +

84

4!
𝑒−8 = 297𝑒−8 ≈ 0.0996. 

b) 𝑃(𝜉 ≥ 4) = 1 − 𝑃(𝜉 < 4) = 1 − 𝑃(𝜉 = 0) − 𝑃(𝜉 = 1) − 𝑃(𝜉 = 2) − 𝑃(𝜉 = 3) ≈ 

≈ 1 −
80

0!
𝑒−8 −

81

1!
𝑒−8 −

82

2!
𝑒−8 −

83

3!
𝑒−8 ≈ 1 − 0.042 = 0.958. 

Answer.  

a) 𝑃(𝜉 = 4) ≈ 0.057   

b) 𝑃(𝜉 ≥ 4) ≈ 0.958   

c) 𝑃(𝜉 ≤ 4) ≈ 0.0996. 
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