EE 653, Homework #2, Due Friday 2/4/05
1. A manufacturer of light bulbs is interested in estimating the mean life of the bulbs. Two hundred bulbs are subjected to a reliability test. The bulbs are observed and the failures in 1000 hour intervals are recorded as shown below.

	Time interval (hours)
	Failures in the interval

	0-1000
	100

	1001-2000
	40

	2001-3000
	20

	3001-4000
	15

	4001-5000
	10

	5001-6000
	8

	6001-7000
	7

	Total
	200


Use the above data to estimate and plot the time-to-failure pdf, the hazard function, and the survivor function.
2. A manufacturer performs and operational life test on ceramic capacitors and finds that they exhibit constant failure rate with a value of 3×10-8 failures/hour. What is the reliability of a capacitor after 10000 hours? In order to accept a large shipment of these capacitors, the user decides to run a test for 5000 hours on a sample of 2000 capacitors. How many capacitors are expected to fail during the test?
3. The right-hand-side of eq. U10.11 in the notes appears to be the same as eq. U10.21. How are these two equations different?

4. We found in class that for a non-repairable component, R’(t)=-f(t) and h(t)=f(t)/R(t). We also derived a relation that gives R(t) from h(t) (eq. U11.16). Derive all remaining relations of Fig. U11.1. 

5. Show that a non-repairable component having a Raleigh distributed failure time has a linearly increasing hazard function.

6. In Module U12, we showed that the steady-state renewal density and availability for exponentially distributed failure and repair times are given by 1/( MTTF+MTTR) and MTTR/(MTTF+MTTR), respectively. We then went on to show that this result for availability is also applicable when the failure and repair times are characterized by any other distribution. Determine whether the result for steady-state renewal density is applicable when the failure and repair times are characterized by any other distribution.

7. Motors are ubiquitous in many kinds of manufacturing plants. For one particular motor, it was determined that the failure and repair rates are 6×10-5 failures per hour and 4×10-2 repairs per hour, respectively. Determine, for a single motor, the expected number of failures during (0.2×104) hours and the availability of the motor at the end of this period.
8. Compare and contrast the hazard function for a non-repairable component to the renewal density for an instantly repairable component. How are they different? How are they similar?
