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Example 3: Find 𝑃𝑃(−1.96 < 𝑧𝑧 < 0.84). 
Solution: The area between 𝑧𝑧 = −1.96 and 𝑧𝑧 = 0.84 

is equivalent to the area to the left of 𝑧𝑧 = 0.84 minus 
the area to the left of 𝑧𝑧 = −1.96. Hence,  

⇒ 𝑃𝑃(−1.96 < 𝑧𝑧 < 0.84) =  𝑃𝑃(𝑧𝑧 < 0.84) − 𝑃𝑃(𝑧𝑧 < −1.96)
   = 0.79955 − 0.0250 

 =   0.7746 =  𝟕𝟕𝟕𝟕.𝟒𝟒𝟒𝟒%   . 

Example 4: Suppose a random variable 𝑋𝑋 has a normal distribution where 𝜇𝜇 = 50 
and 𝜎𝜎 = 10, compute the probability that 𝑋𝑋 takes a value between 𝑥𝑥 = 40 and 
𝑥𝑥 = 64. 

Solution: The corresponding 𝑧𝑧 values for 𝑥𝑥1 = 40 and 𝑥𝑥2 = 64 are: 

𝑧𝑧1 = 𝑥𝑥1−𝜇𝜇
𝜎𝜎

= 40−50
10

= −10
10

= −1 

 𝑧𝑧2 =
𝑥𝑥2 − 𝜇𝜇
𝜎𝜎 =

64 − 50
10 =

14
10 = 1.4

Therefore, 
   𝑃𝑃(40 < 𝑋𝑋 < 64) =  𝑃𝑃(−1 < 𝑍𝑍 < 1.4) 

= 𝑃𝑃(𝑍𝑍 < 1.4) − 𝑃𝑃(𝑍𝑍 < −1) 
 = 0.9192 −  0.1587 
 =  0.7605 =  𝟕𝟕𝟒𝟒.𝟎𝟎𝟎𝟎% 

Exercises: 
1. Given that 𝑋𝑋  has a normal distribution with 𝜇𝜇  = 300 and 𝜎𝜎  = 50, find 

𝑃𝑃 (305 < 𝑋𝑋  < 364) then illustrate.

2. A research scientist reported that laboratory mice can live an average of 42 
months given that their diet is strictly controlled and supplemented with 
proteins and vitamins. Assuming that their lifetime is normally distributed and 
the standard deviation is 6.4 months, find the probability that a certain mouse 
will live:
a) more than 34 months;
b) less than 38 months;
c) between 40 and 48 months.
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