
Standard Deviation Practice Using Z-Scores 

1. On a physics exam, the mean of all the scores was 67 and the standard 

deviation was 2.3. If Julianna’s score was 72, what was her z-score? 

 

A) 2.17  B) 2.70   C) 1.11  D) 0.46 

 

2. A café serves its customers with a mean time of 17 min with a standard deviation 

of 3 minutes. Assuming a normal distribution, what is the probability of being 

served in under 20 min? 

 

A) 0.1587  B) 0.3413  C) 0.8413  D) 0.9651 

 

3. The life of a grass trimmer is normally distributed with a mean of 82 months. The 

manufacturer guarantees the trimmer for 33 months. If 2.5% of the trimmers are 

returned under this warranty, then the standard deviation, to the nearest whole 

month, of the life of the trimmer is ____. 

 

4. The time required for an athlete to run 1500 m is normally distributed with a 

mean of 4 minutes and a standard deviation of 4 seconds. To qualify for a track 

meet, a runner must run the 1500 m in less than 3 minutes and 57 seconds. If 

200 athletes attempt to qualify, how many would we expect to be successful? 

 

A) 30   B) 45   C) 55   D) 155 

 

 

5. The standard deviation of a normally distributed exam was 10. Ray scored 51. If 

6.68% of the scores were lower than his, then the mean of the exam is 

 

A) 69   B) 74   C) 66   D) 63 

 

 

 

 

 



Use the following information to answer the next question. 

A. 

 

B. 

 
C. 

 
 
 

 
 

D. 
 

 

 

6. Which diagram represents a z-score of -1.16? 

 

A) A   B) B   C) C   D) D 

 

 

7. The mean weight of a group of students is 68 kg with a standard deviation of 8 

kg. A z-score of -1.25 would correspond to a weight of _____. 

 

 

 

 

 

 

12.3% 

5% 

12.3% 

5% 



 

Use the following information to answer the next question. 

Consider the following statements based on the normal curve shown below. 
 

Statement 1 The standard deviation is 5. 

Statement 2 The z-score for a data value of 232 is 1.4. 

Statement 3 The z-score for a data value of 221 is -0.6. 

Statement 4 The area of the shaded region under the curve is about 68%. 

 

 
 
 

 

8. The two true statements are 

 

A) 1 and 2  B) 3 and 4  C) 1 and 3  D) 2 and 4 

 

 

9. The diameter of a golf ball must be within 1.78 standard deviations of the mean. 

Any ball outside of these limits are rejected. If 3000 golf balls are produced and 

their size is normally distributed, the number of balls that one would expect not to 

be rejected is ____. 

 

 

 

 

 

 



Standard Deviation Practice Using Z-Scores Solutions 

1. On a physics exam, the mean of all the scores was 67 and the standard 

deviation was 2.3. If Julianna’s score was 72, what was her z-score? 

 

A) 2.17  B) 2.70   C) 1.11  D) 0.46 

Solution 

𝑧 =
𝑥 − 𝜇

𝜎
 

𝑧 =
72 − 67

2.3
 

z = 2.17 

 

The correct answer is A. 

 

2. A café serves its customers with a mean time of 17 min with a standard 

deviation of 3 minutes. Assuming a normal distribution, what is the probability 

of being served in under 20 min? 

 

A) 0.1587  B) 0.3413  C) 0.8413  D) 0.9651 

Solution 

 

The data score of 20 represents a z-score of 1. From the z-score tables, the area to the 

left of a z-score of 1 is 0.8413. 

The correct answer is C. 

 

 



3. The life of a grass trimmer is normally distributed with a mean of 82 months. 

The manufacturer guarantees the trimmer for 33 months. If 2.5% of the 

trimmers are returned under this warranty, then the standard deviation, to the 

nearest whole month, of the life of the trimmer is _25_. 

Solution 

 

Determine the z-score represented by the data value 33, by looking inside the z-score 

tables. 

 

 

The z-score is -1.96. 

𝑧 =
𝑥 − 𝜇

𝜎
 

−1.96 =
33 − 82

𝜎
 

𝜎 =
33 − 82

−1.96
 

The standard deviation is 25. 

 



 

4. The time required for an athlete to run 1500 m is normally distributed with a 

mean of 4 minutes and a standard deviation of 4 seconds. To qualify for a 

track meet, a runner must run the 1500 m in less than 3 minutes and 57 

seconds. If 200 athletes attempt to qualify, how many would we expect to be 

successful? 

 

A) 30   B) 45   C) 55   D) 155 

Solution 

Convert the times to seconds in order to make all times in the same unit.  

In seconds, 4 minutes is 240 seconds. 

In seconds, 3 minutes and 57 seconds is 237 seconds. 

The standard deviation is 4 seconds. 

Calculate the z-score for 237 seconds. 

𝑧 =
237 − 240

4
 

z = -0.75 

The area to the left of a z-score of -0.75 is 22.66%. 

 

 

 

Multiply this percentage by the total number of athletes. 

(200) (0.2266) = 45.32 

 

The correct answer is B. 



 

5. The standard deviation of a normally distributed exam was 10. Ray scored 

51. If 6.68% of the scores were lower than his, then the mean of the exam is 

 

A) 69   B) 74   C) 66   D) 63 

Solution 

Look inside the z-score tables to find the z-score, such that 6.68% of the data is to the 

left of this z-score. 

 

 

Now use the z-score formula. 

−1.5 =
51 − 𝜇

10
 

-15 = 51 – 𝜇 

𝜇 = 66 

z = -1.5 



The correct answer is C. 

 

 

Use the following information to answer the next question. 

A. 

 

B. 

 
C. 

 
 
 

 
 

D. 
 

 

 

6. Which diagram represents a z-score of -1.16? 

 

A) A   B) B   C) C   D) D 

Solution 

 

The areas for B and D are to the right of the mean; which means that the z-scores must 

be positive. Thus, the correct answer will be A or C. 

12.3% 

5% 

12.3% 

5% 



 

 

A z-score of -1.16 will yield an area of 0.123 to the left. 

The correct answer is A. 

 

 

7. The mean weight of a group of students is 68 kg with a standard deviation of 

8 kg. A z-score of -1.25 would correspond to a weight of _58__. 

Solution 

Use the z-score formula. 

𝑧 =
𝑥 − 𝜇

𝜎
 

−1.25 =
𝑥 − 68

8
 

-10 = x – 68 

58 = x 

A z-score of -1.25 would correspond to a weight of 58 kg. 

 

 

 

 



 

Use the following information to answer the next question. 

Consider the following statements based on the normal curve shown below. 
 

Statement 1 The standard deviation is 5. 

Statement 2 The z-score for a data value of 232 is 1.4. 

Statement 3 The z-score for a data value of 221 is -0.6. 

Statement 4 The area of the shaded region under the curve is about 68%. 

 

 
 
 

 

8. The two true statements are 

 

A) 1 and 2  B) 3 and 4  C) 1 and 3  D) 2 and 4 

Solution 

Statement 1 

The mean is 225 and the data value at one standard deviation above the mean is 230. 

The difference between these two values is the standard deviation. The standard 

deviation is 5. This statement is true. 

 

Statement 2 

𝑧 =
𝑥 − 𝜇

𝜎
 

𝑧 =
232 − 225

5
 



𝑧 =
232 − 225

5
 

z= 1.4 

This statement is true. 

 

Statement 3 

𝑧 =
221 − 225

5
 

z = -0.8 

Since statement 3 states that the z-score is -0.6, this statement is false. 

 

Statement 4 

The shaded area is about 84%, not 68%. This statement is false. 

 

The correct answer is A. 

 

9. The diameter of a golf ball must be within 1.78 standard deviations of the 

mean. Any ball outside of these limits are rejected. If 3000 golf balls are 

produced and their size is normally distributed, the number of balls that one 

would expect not to be rejected is _2775_. 

Solution 

 

 



 

 

The area to the left of -1.78 is 0.0375. Since the graph is symmetrical, the area to the 

right of 1.78 is 0.0375. 

The percent in between the standard deviations is 1 – (0.0375 + 0.0375), or 0.925. This 

area represents the golf balls that are accepted, i.e., not rejected. 

 

Multiply this percentage by the total of 3000 golf balls. 

(0.925) (3000) = 2775. 

 

If 3000 golf balls are produced and their size is normally distributed, the number 

of balls that one would expect not to be rejected is 2775. 

 


