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Normal distribution using formulas: 

1. Given the population mean, 𝜇 =  32; and, the population standard deviation, 𝜎 = 2.25, find: 

a) Probability of 𝑥 <  30. 

b) Probability of 𝑥 >  35. 

c) Probability of x greater than 30 and less than 35: 𝑃30<𝑥<35 

d) If we choose 56 values of the random variable at random, and the sample mean is = 33, 

considering that the population standard deviation is 2.25, what is the probability that samples 

of the same size are less than 33? 

e) What is the x value that is above 99% of all other values of the variable? 

Answers: 

 

a)  𝑃(𝑥 < 30) =
𝑥−𝜇

𝜎
=

30−32

2.25
= −0.8888 … ≈ −0.89 

 
Now, 𝑃(𝑧 <  −0.89)  =  0.1867    by the table: 

 

b) Probability of 𝑥 >  35. 

𝑃(𝑥 > 35) =
𝑥 − 𝜇

𝜎
=

35 − 32

2.25
= 1.333 … ≈ 1.33 

 

 
 

𝑃(𝑧 > 1.33) = 1– 𝑃(𝑧 < 1.33) = 1 − 0.9082 = 0.0918 

 

c) Probability of x greater than 30 and less than 35: 𝑃30<𝑥<35 

 

𝑃(𝑥 < 30) =
𝑥−𝜇

𝜎
=

30−32

2.25
= −0.8888 … ≈ −0.89     &      𝑃(𝑧 <  −0.89)  =  0.1867     

 

𝑃(𝑥 > 35) =
𝑥−𝜇

𝜎
=

35−32

2.25
= 1.333 … ≈ 1.33               &      𝑃(𝑧 < 1.33) =  0.9082 

Therefore, 

𝑃30<𝑥<35   =  0.9082 −  0.1867 =  0.7215 

 



d) If we choose 56 values of the random variable at random, and the sample mean is = 33, considering 

that the population standard deviation is 2.25, what is the probability that samples of the same size 

are less than 33? 

𝑃(𝑥̅ < 33) =
𝑥̅ − 𝜇

𝜎/√𝑛
=

33 − 32

2.25/√56
= 3.3259 ≈ 3.33 

 

 

𝑃(𝑧 < 3.33)  =  0.9996 

 

e) What is the x value that is above 99% of all other values of the variable? 

 

Find on the table the z score that corresponds to an area of 99% or 0.99: 

 

 

The z score is 2.33: 

 

On the formula for the z-score,  

 

𝑧 =
𝑥 − 𝜇

𝜎
 

 

Solving for 𝑥, 

 

𝑥 =  𝑧 ⋅ 𝜎 +  𝜇 

 

Substituting values: 

 

𝑥 =  2.33 ⋅ 2.25 +  32 =  37.24 

The answer to e) is the variable x value that is above 99% of the population is 𝑥 =  37.24, rounding to 

two decimal places. 

 

 

 

 


