36-220 Engineering Statistics and Quality Control
Spring 2004 Midterm #1 — March 3, 2004

Name:

Lab Section:

You have 50 minutes to complete the exam.
You must sit at least one seat apart from any neighbor on EACH side (left, right).

You may use ONLY the table(s) provided to you today, one 8.5” x 11” formula sheet (both
sides) and YOUR OWN calculator (no sharing!).

Answer all questions/problems, showing your work (this includes setting up the problem—
defining events and random variables clearly) and all calculations.

Give relevant reasoning and formulas.

Keep the exam stapled together. If you need extra space to complete a problem, write on the
back side of THAT problem’s sheet.

Good luck!

Problem Points Possible Points Awarded

1 20 points
2 20 points
3 15 points
4 20 points
5 15 points
6 10 points
Total 100 points




1. (20 points) The density function of X is given by

f(x):{ a+bx? 0<z<1

0 otherwise

If E(X) = 2, find a, b.



2. (20 points) A k-out-of-n circuit is one that requires k£ components out of n to be functioning
so that the circuit may function. Suppose that each component functions independently with
probability 0.9. What is the probability that a 2-out-of-3 circuit functions?



3. (15 points) It is known that screws produced by a certain company will be defective with
probability .01 independently of each other. The company sells the screws in packages of 10
and offers a money-back guarantee if more than 1 of the 10 screws is defective.

(@) (5 points) What distribution is suitable for this problem? Why?

(b) (20 points) What proportion of packages sold must the company replace?



4. (20 points) A machine used to regulate the amount of dye dispensed for mixing shades of
paint can be set so that it discharges an average of x milliliters (mL) of dye per can of paint.
The amount of dye discharged is known to have a normal distribution with standard deviation
of .4 mL.

(@) (10 points) Suppose (for this part of the problem only) that the average amount of dye
discharged is 4.5 mL. What is the probability that the machine dispenses less than 3
mL?

(b) (20 points) If more than 6 mL of dye are discharged when making a certain shade of
blue paint, the shade is unacceptable. Determine the setting for x so that only 1% of
the cans of paint will be unacceptable.



5. (15 points) To determine whether a metal lathe that produces machine bearings is properly
adjusted, a random sample of 45 bearings is collected and the diameter of each is measured.

(@) (10 points) If the standard deviation of the diameters of the bearings measured over
a long period of time is .001 inch, what is the approximate probability that the mean
diameter of the sample of 45 bearings will lie within .0001 inch of the population mean
diameter of the bearings?

(b) (5 points) If the population of diameters has an extremely skewed distribution, how will
your approximation in part (a) be affected? Why?



6. (10 points) Suppose you were presented with data that produced the following probability
plot:
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Is the data approximately normally distributed? Why or why not?



Table A.3 Standard Normal Curve Areas
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Table A.3 Standard Normal Curve Areas (cont.) dz) = P(Z = 2)
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