Eng Probability and Statistics

Problem 1: Eng Probability and Statistics [P0206120019] 
Box A has four white balls, three blue balls and three orange balls. Box B has two white balls, four blue balls and four orange balls. If one ball is drawn from each box, what is the probability that one of the two balls will be orange? 
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Solution: 
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The answer is C.

Problem 2: Eng Probability and Statistics [P0206120224] 
Five guests are invited to a party. How many combinations of one or more guests are possible? 

[image: image10.wmf]25 [image: image11.png]



[image: image12.wmf]31 [image: image13.png]



[image: image14.wmf]48 [image: image15.png]



[image: image16.wmf]63 [image: image17.png]



Solution: 
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The answer is B.

Problem 3: Eng Probability and Statistics [P0208160430] 

The service time (in hours) for a copy machine is approximately exponentially distributed. In examining the records for 50 breakdowns, it is determined that the average service time is 1.25 hr. An estimate for the probability that a service time will exceed 2 hr is approximately 
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Solution: 
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is exponentially distributed. 
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Let the sample mean be an estimate of the population mean. 

The estimate for [image: image30.png]


is the sample average, which is 1.25. 
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The answer is D.

Problem 4: Eng Probability and Statistics [P0208160431] 

You would like to test the null hypothesis at a 5% level of significance that the mean shear strength of spot welds is at least 450 psi. You randomly select 15 welds, measure the shear strength, and determine the following results. 

	sample mean ( [image: image32.png]


):   
	445 psi

	sample standard deviation ( [image: image33.png]


):   
	10 psi


Based upon the data, 
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Solution: 
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The answer is B.

Problem 5: Eng Probability and Statistics [P0208160439] 

A cart designed for pushing is 159.6 cm in height. Assuming that height is normally distributed, what percent of women pushing the cart will be able to see over the top? Assume that shoe height is 3 cm. 
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Solution: 
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From an ergonomics table, mean eye height is 
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The standard deviation is 6.4 cm. 
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The answer is C.

Problem 6: Eng Probability and Statistics [P0302200202] 
A coin is flipped five times. What is the probability of obtaining heads four times and tails once? 
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Solution: 

This is a binomial distribution. The probability that x heads occur in n trials is 
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The answer is B.

Problem 7: Eng Probability and Statistics [P0302200203] 
The resistance of a resistor is measured six times with values of 3.19 , 3.20 , 3.22 , 3.24 , 3.26 , and 3.27 . What is the standard deviation of resistance in this set of measurements? 
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Solution: 

Find the mean value, [image: image76.png]


, of the resistance. 
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The answer is C.

Problem 8: Eng Probability and Statistics [P0303040074] 
An integrated circuit chip has a constant failure rate of 0.03/1000 hr. If an exponential model is used, what is the probability that a given chip will operate satisfactorily for at least 15,000 hr? 
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Solution: 

Assuming an exponential model, [image: image87.png]Cer



 where P is the probability that the chip will last for t hours at a failure rate of  per hour. 

t= 15,000 hr 

= 0.03/1000 hr 
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The answer is D.
Problem 9: Eng Probability and Statistics [P0303040075] 
Nine lightbulbs are connected in series. What must be most nearly the reliability of each bulb for a system reliability of 98%? 
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Solution: 

For a system connected in series, the total reliability is obtained by multiplying together the reliability for each component. If RB = reliability of each bulb, then 
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RB = (0.98)1/9 

 (1.0)  = 0.998   

The answer is D.
Problem 10: Eng Probability and Statistics [P0303040076] 
A company receives a shipment of 10,000 bottles. A production manager finds that in a sample of 100 bottles, 10 are defective. Approximately how many good (nondefective) bottles are in the shipment? 
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Solution: 

From the sample of 100 bottles, the percentage that were good is 90%. For the entire shipment, the best estimate is 
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The answer is A.
Problem 11: Eng Probability and Statistics [P0303040080] 
A study of accidents in a production plant has found that accidents occur randomly at a rate of one every 5 working days. A month has 20 working days. What is the probability that one accident will occur in a month? 
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Solution: The Poisson distribution gives the probability of a discrete event occurring. For mean, [image: image116.png]


 the probability of x events occurring is given by the probability function. 
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For μ = 4 and x = 1,   
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The answer is A.
Problem 12: Eng Probability and Statistics [P0404150275] 
Out of 12,000 attempts, approximately how many times would a person roll all the same numbers using five six-sided dice? 
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Solution: 

In this case, the total probability is the product of the probability of each individual event happening times the total number of attempts. The first die has a probability of 1 of rolling a number. The second, third, fourth, and fifth die each has a probability of 1/6 of rolling the same number. Thus, the probability is 
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The answer is C.

Problem 13: Eng Probability and Statistics [P0404150399] 
A bucket containing 40 red balls, 25 black balls, and 35 white balls is used in a probability experiment. Each trial consists of mixing the balls and drawing one at random, replacing it and mixing again, and drawing a new ball at random. The new ball is then replaced so that another trial can be performed. 

One hundred trials are performed in all. The number of trials in which the first ball is red and the second ball is black is most likely to be 
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Solution: 

The probability that two independent events will both occur can be found by taking the probabilities of the individual events and multiplying them together. 
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The probability of the desired outcome in any one trial is 0.1. Since there are 100 trials, multiply the result by 100 to find the most probable number of successful trials. 
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The answer is B.

Problem 14: Eng Probability and Statistics [P0404150400] 
Find the sample standard deviation of the following data. 

5, 2, 6, 3. 
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Solution: 

First, find the arithmetic mean. 
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xi is the ith element and n is the number of elements in the sample. The sample standard deviation, Ï?, is 
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The answer is B.

Problem 15: Eng Probability and Statistics [P0303170015] 
The delay times (handling, setting, and positioning of tools) for cutting six parts on an engine lathe are 0.5, 1.1, 0.8, 0.9, 1.0, and 0.7 min. What is the standard deviation? 
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Solution: 

First, calculate the mean. 
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Then obtain (xi - μ)2. 

	xi 

(min) 
	xi - μ 

(min) 
	(xi - μ)2 

(min2) 

	0.5 
	−0.33 
	0.1089 

	1.1 
	0.27 
	0.0729 

	0.8 
	−0.03 
	0.0009 

	0.9 
	0.07 
	0.0049 

	1.0 
	0.17 
	0.0289 

	0.7 
	−0.13 
	0.0169 


∑ (xi - μ)2 = 0.2334min2 
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The answer is C.
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