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KING FAHD UNIVERSITY OF PETROLEUM & MINERALS

DEPARTMENT OF MATHEMATICAL SCIENCES

DHAHRAN, SAUDI ARABIA

STAT 319: PROBABILITY & STATISTICS FOR ENGINEERS & SCIENTISTS 

Major Exam No. 2, Semester 041

Time: 10.00 - 11.30 a.m., Thursday 25 / 11 / 2004

Please circle your instructor’s name, your section number and class time. 
Instructors: Anwar Joarder,  Musawar Malik, Marwan AlMomani, Mohammad Omar  
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Probability function for Poisson Distribution: 
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1. [2+2+3 Marks] If the probability is 0.40 that steam will condense in a thin-walled aluminum tube at 10 atm pressure, find the probability that, under the stated conditions, steam will condense 
(a) at least two of  5 such tubes.
(b) none of 4 such tubes.

Also approximate probability that steam will condense for at most 20 of 64 such tubes.

2. [3+3 Marks] A quality control engineer inspects a random sample of  3 batteries from each lot of  25 car batteries ready to be shipped. If such a lot contains 5 batteries with slight defects, what are the probabilities that the inspector's sample will contain
(a) only one batteries with defects?

(b) at least two of the batteries with defects?

3. [3 Marks] If the probability is 0.04 that a certain kind of measuring device will show excessive drift, what is the probability that the third measuring device tested will be the first to show excessive drift?

4.   [3+3 Marks] If a bank receives, on the average, 5 bad cheques per day, what are the probabilities that it will receive
(a) 3 bad cheques on a given day?

(b) 8 bad cheques over any two consecutive days?

[Hints: Use a suitable distribution]
5. [3+3+3 Marks] The time required to assemble a piece of machinery is a random variable having approximately a normal distribution with mean 12 minutes and standard deviation 2 minutes. What are the probabilities that the assembly of a piece of a machinery of this kind will take

(a) at least 10 minutes?

(b) anywhere from 10 to 15 minutes?

Also find the 95th percentile of the above normal distribution, and explain it in this context.

6. [3+2 Marks] The amount of time that a surveillance camera will run without having to be reset is a random variable having the exponential distribution with mean 
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(a) What is the probability that such a camera will have to be reset in less than 20 days?
(b) Consider two surveillance cameras. What is the probability that both such cameras will have to be reset in more than 20 days?
7. [3+3 Marks] A wire-bonding process is said to be in control if the mean pull strength is 10 pounds. It is known that the pull-strength measurements are normally distributed with a standard deviation of 1.5 pounds. Periodic random samples of size 4 are taken from this process and the process is said to be out of control if a sample mean is less than 8 pounds. 

(a) What is the probability that the mean pull-strength measurements is more than 8 pounds?
(b) What is the probability that the wire-bonding process is out of control?

8. [1+2 Marks] The number of calls received per hour by a telephone answering machine is a Poisson random variable with mean 6.

(a) What is the probability distribution of time (in hours) between successive calls ?
(b) What is the probability of waiting more than 10 minutes between any two successive calls?
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