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Exercise (1): Let 𝑧 has a standard normal distribution. Find:

1) 𝑃 0 < 𝑧 ≤ 1 = 𝑃 𝑧 ≤ 1 − 𝑃 𝑧 ≤ 0 = 0.8413 − 0.5 = 0.3413

2) 𝑃 −1.53 < 𝑧 < 1.62 = 𝑃 𝑧 ≤ 1.62 − 𝑃 𝑧 ≤ −1.53 = 0.9474-0.0630 = 0.8844

3) 𝑃 𝑧 ≤ 1.92 = 0.9726

Exercise (2): Let 𝑧~𝑁(0, 1).Find the 95th, 98th and 99th percentiles of 𝑧.

𝑃 𝑧 < 𝐴 = 0.95,  𝐴 =
1.64+1.65

2
= 1.645

𝑃 𝑧 < 𝐴 = 0.98,  𝐴 = 2.05

𝑃 𝑧 < 𝐴 = 0.99,  𝐴 = 2.33



2Introduction to Probability and StatisticsDr. Heba Ayyoub – Philadelphia University

Example: Find the probability that standard normal distribution random variable falls within this range:

3) Three standard deviations of its mean. Exercise (3)

𝑧~𝑁(0, 1)

The range: ( ҧ𝑥 − 𝑘𝑆, ҧ𝑥 + 𝑘𝑆)

(0 − 3 1 , 0 + 3 1 ) = (−3,3)

𝑃 −3 < 𝑧 < 3 = 𝑃 𝑧 < 3 − 𝑃 𝑧 < −3 = 0.9987 − 0.0013 = 0.9974

Example: Assume that the random variable 𝑥 which is the age of the mother at the birth of her first child is normally 

distributed with mean 20 years and variance 9. Find the probability that the normally selected mother has her first child:

3)   Between age 16 and 24. Exercise (4)

𝑃 16 < 𝑥 < 24 =

𝑃(
16 − 20

3
<
𝑥 − 20

3
<
24 − 20

3
)

= 𝑃(−1.33 < 𝑧 < 1.33)

= 𝑃 𝑧 < 1.33 − 𝑃(𝑧 < −1.33)

= 0.9082 − 0.0918 = 0.8164
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Exercise (5):  True or False:

1) A normal distribution is always symmetric about its mean. True

2) The total area under the normal curve is equal to 0.5. False

3) In a normal distribution, the mean, median, and mode are always equal. True

4) A standard normal distribution has a mean of 1 and a standard deviation of 1. False

5) The normal curve extends infinitely in both directions without touching the x-axis. True

6) Any normal distribution can be converted into a standard normal distribution using a Z-score transformation. True

7) The z-score represents the number of standard deviations a value is from the mean. True

8) A z-score of 0 corresponds to a value equal to the mean of the distribution. True

9) Approximately 95% of the data in a normal distribution falls within 1 standard deviation of the mean. False
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