
TOPIC: NON-STANDARD NORMAL DISTRIBUTIONS
Finding Z-Scores for Non-Standard Normal Variables

◆ Recall: A   -score is how far away (# of standard deviations) a data point is from the mean.

Prob's for Standard Normal Prob's for Non-Standard NormalNewRecall

 When           and          , find   -scores & probabilities by __________________    .▶ 

• Left Bag

The graph below shows a distribution of commute times for 1000 people. If the distribution is found to be normal with 
a mean of 20 minutes and standard deviation of 5 minutes, what is the probability that a randomly selected person 
commutes for less than 10 minutes?
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𝑥𝑥 

Probability Density 

𝑧𝑧 
𝜇𝜇 = ___ 𝑥𝑥 = ___ 

𝑃𝑃ሺ            ሻ 

𝑧𝑧 = 𝑥𝑥 −       
 

𝑃𝑃ሺ𝑍𝑍 < −2ሻ 

𝜇𝜇 = 0 𝑧𝑧 = −2 

Use table or calculator: 

𝑃𝑃ሺ𝑍𝑍 < −2ሻ = 0.023 

𝑧𝑧 

𝜎𝜎 = 5 𝜎𝜎 = 1 
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TOPIC: NON-STANDARD NORMAL DISTRIBUTIONS

PRACTICE

A manufacturing plant produces metal rods for automotive assembly. Based on quality control data, rod lengths are 
normally distributed with     = 100 cm &     = 0.8 cm. Rods shorter than 98.5 cm are considered defective. What % of rods 
are below this tolerance?

EXAMPLE 
The arrival times of the bus Alex takes to work follow a normal distribution, with 𝜇𝜇 = 12 min (after the scheduled 
time) & 𝜎𝜎 = 3 min. Find the probability that this bus will arrive… 
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PRACTICE 

The arrival times of the bus Alex takes to work follow a normal distribution, with 𝜇𝜇 = 12 min after the scheduled 
arrival time & 𝜎𝜎 = 3 min. If the bus is scheduled to arrive at Alex’s work 10 min before opening, what is the 
probability that Alex arrives on time (i.e. the bus is less than 10 min late)? 

𝑧𝑧 = 𝑥𝑥 − 𝜇𝜇
𝜎𝜎  

Recall 

ሺ𝑨𝑨ሻ More than 15 minutes late ሺ𝑩𝑩ሻ Between 15 and 20 minutes late 𝑧𝑧 = 𝑥𝑥 − 𝜇𝜇
𝜎𝜎  

Recall 
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Rods longer than 101.3 cm are labelled defective. What is the probability that a randomly selected 
rod is defective? If they want fewer than 5% of rods to be labelled defective, should this tolerance 
change?

The tolerance for non-defective rods is changed to 98.7-101.3 cm. What is the probability that a rod is within this 
range? The quality control manager wants to buy new equipment if less than 90% of rods are within this tolerance. 
Should the company invest in the new equipment?
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normal with a mean of 20 minutes and standard deviation of 5 minutes. Find the commute time   , such that only 5% of 
people have a commute time less than   .
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TOPIC: NON-STANDARD NORMAL DISTRIBUTIONS

PRACTICE

Recall

TOPIC: NON – STANDARD NORMAL DISTRIBUTIONS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

PRACTICE 
The heights of adult women are approximately normally distributed with a mean of 160 cm and a standard 
deviation of 7cm. Find the height 𝑥𝑥 such that 5% of women are shorter than 𝑥𝑥. 

𝑥𝑥 = 𝑧𝑧 ⋅ 𝜎𝜎 + 𝜇𝜇 
Recall 

A company is launching a new line of smart thermostats & predicts that weekly sales will follow a normal distribution with     
    = 4,000 units &     = 500 units. How many units must be stocked each week to ensure that demand is met 95% of the 
time?

EXAMPLE 
The arrival times of the bus Alex takes to work follow a normal distribution, with 𝜇𝜇 = 12 min (after the scheduled 
time) & 𝜎𝜎 = 3 min. Find the probability that this bus will arrive… 
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The arrival times of the bus Alex takes to work follow a normal distribution, with 𝜇𝜇 = 12 min after the scheduled 
arrival time & 𝜎𝜎 = 3 min. If the bus is scheduled to arrive at Alex’s work 10 min before opening, what is the 
probability that Alex arrives on time (i.e. the bus is less than 10 min late)? 

𝑧𝑧 = 𝑥𝑥 − 𝜇𝜇
𝜎𝜎  

Recall 

ሺ𝑨𝑨ሻ More than 15 minutes late ሺ𝑩𝑩ሻ Between 15 and 20 minutes late 𝑧𝑧 = 𝑥𝑥 − 𝜇𝜇
𝜎𝜎  

Recall 
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Recall 

A company is launching a new line of smart thermostats and has forecasted that weekly sales will follow a normal 
distribution with     = 4,000 units &     = 500 units. The senior data analyst wants to report a "typical weekly demand 
range" using the central 80% of weekly sales. What is the range of weekly sales volumes that includes the middle 80% of 
demand?

EXAMPLE 
The arrival times of the bus Alex takes to work follow a normal distribution, with 𝜇𝜇 = 12 min (after the scheduled 
time) & 𝜎𝜎 = 3 min. Find the probability that this bus will arrive… 
 

TOPIC: NON – STANDARD NORMAL DISTRIBUTIONS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 

PRACTICE 

The arrival times of the bus Alex takes to work follow a normal distribution, with 𝜇𝜇 = 12 min after the scheduled 
arrival time & 𝜎𝜎 = 3 min. If the bus is scheduled to arrive at Alex’s work 10 min before opening, what is the 
probability that Alex arrives on time (i.e. the bus is less than 10 min late)? 

𝑧𝑧 = 𝑥𝑥 − 𝜇𝜇
𝜎𝜎  

Recall 

ሺ𝑨𝑨ሻ More than 15 minutes late ሺ𝑩𝑩ሻ Between 15 and 20 minutes late 𝑧𝑧 = 𝑥𝑥 − 𝜇𝜇
𝜎𝜎  

Recall 
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probability that Alex arrives on time (i.e. the bus is less than 10 min late)? 

𝑧𝑧 = 𝑥𝑥 − 𝜇𝜇
𝜎𝜎  

Recall 
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