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Student-Accessible Questions







T
RUE/FALSE QUESTIONS



1. Measures of variation indicate the dispersion or scatter of the data.



	a. true		

		b. false



2. A proper sample should be a representative subset of the population.



	a. true		

		b. false



3. Given the grade distribution: 2 F’s, 5 D’s, 10 C’s, 20 B’s, 13 A’s; the Mode is B.



	a. true		

	b. false



4. If the mean and the median values for a population sample are very different, this implies that the data follows a standard normal distribution.



	a. true		

	b. false



5. We use the same formula for computing the population and sample standard deviations.



	a. true		

	b. false



6. The standard deviation is a measure of the central tendency of a data set.



	a. true		

	b. false



7.  The location and shape of the normal curve can be specified using only two parameters:  the population mean and the population standard deviation.



	a. true		

	b. false



8.   The population mean describes the amount of variability or “scatter” of the data set.

	

	a. true		

	b. false



9.  If a frequency distribution of weights of a manufactured part is exactly a standard normal distribution, and has a mean of 60.0 kg and standard deviation of 1.0 kg, then there would be no part weights greater than 63.0 kg in a population of 500,000 parts.

	

	a. true		

	b. false




10.  All populations can be accurately described or modeled with a normal frequency distribution.

		

	a. true		

	b. false



11.  A test of car speeds on Hwy 328 showed a mean speed of 61.0 mph with a standard deviation of 6.0 mph.  Assuming that the frequency distribution of speeds is a standard normal distribution, then 2.3 % of the cars traveled slower than 49.0 mph.



	a. true		

	b. false



12. All engineering processes that can be described by a probability distribution function are normal distributions.	

	

	a. true		

	b. false



13.  If the mean and the median values for a sample are significantly different,  this implies that the data follows a standard normal distribution.  



	a. true		

	b. false



14. The mode is a measure of dispersion of a data set.



	a. true		

	b. false



15. For small samples (n < 30), the same formula is used to compute the standard deviation as is used for the standard deviation of populations.  



	a. true		

	b. false



16. The sample standard deviation often is used as a measure of the central tendency of a data set.



	a. true		

	b. false




17. For a standard normal distribution, the mean is 1.0, the standard deviation is 1.0, and the total area under the curve is 1.0



	a. true		

		b. false



18. In statistics the mode the best indicator of central tendency for all data sets. 

		

		a. true			

	b. false



19.  For a normal distribution, the probability of any given value being greater than the

mean is 50%.



		a. true			

		b. false



20.  All measured data are normally distributed.



		a. true			

		b. false




MULTIPLE CHOICE QUESTIONS



1. Given the grade distribution: 2 F’s, 5 D’s, 10 C’s, 20 B’s, 13 A’s; the mean GPA is 



	a. 1.4

	b. 2.0

	c. 2.8

	d. 3.0

	e. none of the above








2. Given the set of values: 1.0, 2.0, 3.0, 5.0, 8.0, 9.0, 6.0, 4.0, 3.0; the median value is?



	a. 4.0

	b. 3.0

	c. 4.6

	d. 5.0

	e. none of these



3. Given the sample set of values: 1, 2, 3, 5, 8; the mean is?



	a. 2.48

	b. 2.77

	c. 3.80

	d. 1.16

	e. 7.00



4. Given the sample set of values: 1, 2, 3, 5, 8; the standard deviation is?



	a. 2.48

	b. 2.77

	c. 3.80

	d. 1.16

	e. 7.00



5. Given the sample set of values: 1, 2, 3, 5, 8; the range is?



	a. 2.48

	b. 2.77

	c. 3.80

	d. 1.16

	e. 7.00



6. For a standard deviation of 10 and a mean of 5, an x-value of 4 has a Z value of:



	a. 1.0

	b. 0.1

	c. 10.0

	d. 1.28

	e. none of the above
















7.  Which of the following is not true about the observations shown below?



	98.6	99.1	99.5	99.8	99.2	98.9	98.6



	a.  the mean is 99.1

	b.  the standard deviation is 0.200

	c.  the median is 99.1

	d.  there are seven samples in the data set

	e.  the mode is 98.6



8.  A population of precision stainless steel bolts coming off a manufacturing line can be described with a normal distribution of mean 5.00 cm and a standard deviation of 0.05 cm.  A bolt is considered out of tolerance if it is longer than 5.10 cm or shorter than 4.90 cm.  What percentage of manufactured bolts are considered out of tolerance?



	a.  4.6%

	b.  2.3%

	c.  47.7%

	d.  0%

	e.  15.9%




9.  Shown below are data giving the lifetime, in months, of lights in a tunnel.



      	9.0	8.2	7.8	7.5	9.1	

Ê     	7.0	8.4	8.0	7.6	7.4



What is the median lifetime of the lights?



	a.  7.9 months

	b.  8.0 months

	c.  8.1 months

	d.  none of the above



10. A sample of the number of sunny hours during a day were taken for a

week, the values are shown below.  What is the standards deviation for the

sample.



		Su	M	T	W	Th	F	S

		8.7	9.1	6.3	7.9	10.5	9.1	8.9	

	

	a. 1.29  

	b. 1.19

	c. 8.64

	d. 1.43

	e. 1.66





11. The following maximum temperatures were recorded during the week:



	M	T	W	Th	F 	S	Su

	87	91	73	79	95	91	89



The mean, median, and mode are:



a. 86, 91, 89

b. 91, 86, 89

c. 89, 86, 91

d. 86, 89, 91

e. 86, 79, 91



12.  A batch of 10000 steel bars has been manufactured.  The mass of those bars varies according to the normal distribution with a mean of 5.3 kg and a standard deviation of 0.2 kg.  Specifications call for the bars to have a mass of between 5.0 kg and 5.6 kg.  What is the expected number of bars from the batch that are within specifications?



  a.  4332

  b.  8413

  c.  8664 

  d.  9332

  e.  none of the above




13.  City engineers conducted a survey of cars driving through Speedville, Texas.  Each day, an average of 15,000 cars traveled on the road with a mean speed of 59 mph and a standard deviation of 4 mph.  Cars traveling faster than 63 mph are defined as “speeders” and may be stopped and issued a $50 speeding ticket.  Based upon historical data, 10% of the speeders will be caught and pay the fine.  In one year, what is the expected revenue from speeding tickets in Speedville, Texas?



a. $4.3 million

b. $43 million

c. $9.3 million

d. $93 million

e. none of the above




















14. The city council of Speedtrap, Texas is considering increasing revenues by more vigorously enforcing the speed limit on a segment of road that has a posted speed limit of 55 mph. You have been hired to estimate the annual revenue that might result. You take the following data over a week-long period: 35000 cars were counted; mean speed of 58 mph with a sample standard deviation of 4 mph; and when the data were plotted in a histogram, the distribution of speeds appears to be approximately normally distributed. Assuming the police force will only ticket 40% of those who are speeding, assuming a fine of $60.00 for speeding, and assuming driving patterns do not change which of the following is closest to the estimated annual revenue from this new policy.



	a.	$ 500,000						

	b.	$12,000,000						

	c.	$16,000,000

	d.	$25,000,000

	e.	$35,000,000




15.  What is the median of the following data set?



	59, 78, 47, 35, 92, 69



	a. 64		

	b. 63.3		

	c. 63.5		

	d. 57		

	e. none of these answers




16. On a stretch of road the posted speed limit is 100 km/h and it is found that the speed on the road is normally distributed.  The amount of traffic per day is 50 × 103 cars.  The average speed per day is 109 km/h with a deviation of 3 km/h.  What is the probability of a vehicle traveling between 109 and 118 km/h?

 

		a. 0.00 	

		b. 0.50		

		c. 0.25		

		d. 0.99		

		e. none of these answers






















17.  The quantity of paint produced each hour by a manufacturing process varies according to a normal distribution with a mean of 1200 gallons and a standard deviation of 100 gallons.  What is the probability that less than 1145 gallons will be produced during any given hour?



a.  0.2912 

b.  0.3085

c.  0.6915

d.  0.7088


e.  none of the above




18. A city engineer is assigned the responsibility to design a flood protection system for the city of Salvisa, Kentucky.  The peak annual flow rates for the river passing in that town are available for a period of 66 years.  The city engineer’s first task is to determine the size of flow to use in the design.  Because your are an expert in statistics, you are asked to help her accomplish this first task.



The flow values have a mean of 68,250, mode of 58,000, and a standard deviation of 21,167. The minimum and maximum values were 20,600 and 115,000, respectively.   The data were grouped into classes and the number of flow values falling within each class are presented in the following table:



Classe #�Range (ft3/s)�# values��1�15000 - 30000�3��2�30000 - 45000�6��3�45000- 60000�15��4�60000 - 75000�18��5�75000 - 90000�15��6�90000 - 105000�7��7�105000 - 120000�2��

18a. What is the probability of a flow greater than 75,000 ft3/s to occur ?



	a. 0.231

	b. 0.364

	c. 0.497

	d. 0.629

	e. none of the above
















18b. Assume that the flow data set is normally distributed. How many times do you expect the annual peak flow rate to exceed 100,000 ft3/s in the next 75 years.



	a. 1

	b. 3

	c. 5

	d. 10

	e. None of the above



18c. Assume that the flow data set is normally distributed.  What design flow value should be used, if we expect a flow greater than the selected design value to occur only once every 25 years?



	a. 51,000

	b. 72,000

	c. 93,000

	d. 114,000

	e. none of the above



19.  For the two distributions shown below, which of the following statements is correct:



	a. Distribution 1 has the larger mean and the larger variance

	b. Distribution 1 has the larger mean but the smaller variance

	c. Distribution 1 has the smaller mean and the larger variance

	d. Distribution 1 has the smaller mean and the smaller variance

	e. none of the above
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20. Eight sacks of corn have the following mass: 8, 1, 3, 5, 7, 7, 8, 1 (lbm).   What is the median and mean of the mass?



	a. Median = 5, 7	Mean = 5

	b. Median = 5		Mean = 6	

	c. Median = 1, 7, 8	Mean = 5

     	d. Median =  6		Mean = 5

	e. none of the above



21.  The data on 66 peak annual flow rates for a river were grouped into classes and the number of flow values falling within each class was determined and presented in the following table:



Class Number�Range (ft3/s)�Number of values��1�15000 - 30000�3��2�30000 - 45000�6��3�45000- 60000�15��4�60000 - 75000�18��5�75000 - 90000�15��6�90000 - 105000�7��7�105000 - 120000�2��

If the data in the table were used to create a histogram, what is the probability (to three significant figures) that a flow between 75,000 ft3/s and 90,000 ft3/s will occur?



	a.  0.150

	b.  0.227

	c.  0.273

	d.  0.364

	e.  none of the above



22. A technician tests light bulbs from a production line.  For many years the average bulb life has been 12,000 hours with a standard deviation of 1330 hours.  Assuming standard normal distribution, estimate the number of bulbs you would expect to have a life of less than 10,000 hrs from a sample of 100 bulbs.



	a.  2     

	b.  7      

	c.  43      

	d.  93    

	e. none of the above












23. Results of a survey follow a normal distribution with a mean of 1000 and a standard deviation of 50.  However, researchers consider only the middle 95% of the data to be relevant.  Between which numbers should values of the results be included in the survey?



	a. 950 and 1050

		b. 50 and 1950

		c. 804 and 1196

		d. 902 and 1098

		e. 0 and 950




WORK OUT PROBLEMS



1.  A normally distributed random variable has a mean of 5.0 and a variance of 1.0.  What is the probability of that variable assuming a value between 4.0 and 8.0.



2. A normally distributed random variable has a mean of 5.0 and a standard deviation of 1.0.  What is the probability of that variable assuming a value less than 4.0. �










