1. A new automated production process averages 1.5 breakdowns per day. Because of the cost associated with a breakdown, management is concerned about the possibility of having three or more breakdowns during a day. Assume that breakdowns occur randomly, that the probability of a breakdown is the same for any two time intervals of equal length, and that breakdowns in one period are independent of breakdowns in other periods. What is the probability of having three or more breakdowns during a day?

2.  The label on a bottle of liquid detergent shows contents to be 300 grams per bottle. The production operation fills the bottle uniformly according to the following probability density function.
f (x) = 
{.5 for 299 ≤  x ≤  301

{0 elsewhere

     a. What is the probability that a bottle will be filled with between 300 and 300.5 grams?

     b. What is the probability that a bottle will be filled with 300.4 or more grams?

c. Quality control accepts a bottle that is filled to within .4 grams of the number of grams shown on the container label. What is the probability that a bottle of this liquid detergent will fail to meet the quality control standard?
3. Manufactured parts are shipped in lots of 15 items. Four parts are randomly drawn from each lot and tested and the lot is considered acceptable if no defectives are among the four tested. What is the probability that a lot containing five defectives will be accepted?
4. Given that z is a standard normal random variable, find z for each situation.

     a. The area to the right of z is .01.

     b. The area to the right of z is .025.

     c. The area to the right of z is .05.
     d. The area to the right of z is .10.
