
Answer on Question #84645 – Math – Statistics and Probability 

 

Question 

 

     Suppose the diameter 𝑥 of a rod has normal distribution 𝑁(2, 0.16). 
If the diameter 𝑥 satisfies 1.8 ≤ 𝑥 ≤ 2.1, then it is non-defective. 

Find the probability that the rod is non-defective.  

 

Solution 

We first convert the problem into an equivalent one dealing with a normal variable 

measured in standardized deviation units, called a standardized normal variable. To 

do this, if  𝑋~𝑁(𝜇, 𝜎2), then 

𝑍 =
𝑋 − 𝜇

𝜎
~𝑁(0, 1) 

𝑍1 =
1.8 − 2.0

√0.16
= −0.5 

𝑍2 =
2.1 − 2.0

√0.16
= 0.25 

Then 

𝑃(𝑛𝑜𝑛 − 𝑑𝑒𝑓𝑒𝑐𝑡𝑖𝑣𝑒) = 𝑃(1.8 ≤ 𝑋 ≤ 2.1) = 𝑃(−0.5 ≤ 𝑍 ≤ 0.25) = 

 

= 𝑃(𝑍 ≤ 0.25) − 𝑃(𝑍 ≤ −0.5) = 0.5987 − 0.3085 = 0.2902 

Answer: the probability that the rod is non-defective is 0.2902. 
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