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I. (35%) Answer the following questions (7% for each question).

The probability that any particular hard disk will fail during its Kth year of use is given by the
probability mass function for X,

PK)=p  (1-p), K=1,2,3, ...

1. Four hard disks are tested simultaneously. Determine the probability that none of the four hard disks
~ fails during its first year of use. (Express the answer in terms of p.)

2. Four hard disks are tested simultaneously. Determine the probability that exactly two hard disks have
failed by the end of the third year. (Express the answer in terms of p.)

3. Four hard disks are tested simultaneously. Determine the probability that exactly one hard disks fails
during each of the first three years. (Express the answer in terms of p.)

4. Four hard disks are tested simultaneously. Given that one hard disk has failed by the end of the first
year, determine the probability that exactly two hard disks have failed by the end of the third year.

(Express the answer in terms of p.)

5. Suppose that during the first three years the probability that a hard disk will fail is 0.488. What is the
probability that a hard disk will fail during its first year of use? (That is, determine the value of p.)
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IL. (35%) Answer the following questions.

1.(15%) Let the lifetime (in years) of a mobile phone of a particular type be modeled by
an exponentially distributed random variable with a mean lifetime of 3 years.

(a) Write down the probability density function of this random variable. Justify that it
satisfies the requirements of a probability density function for a continuous random

variable.
(b) Compute its cumulative distribution function.

(c) What is the probability that a mobile phone of this type still functions after using 6
years?

2.(10%) Let X be a random variable with the following probability density function:

x;Z _2<x<2
f(x) =5
0 elsewhere
L

(2) Find the probability density function of the random variable Y = X2
(b) Compute the cumulative distribution function of the random variable Y.

3.(10%) The joint density function of random variables X and Y is given by

f(x,y)={

x+y 0<x<l, O<y<l

0 otherwise

(a) Compute the probability density function for X and the expectation E(X).
(b) Compute the probability P(X+Y <1).
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{TI1. (30%) Answer the following questions (10% for each question).

1. The number of cells out of 100 that exhibit chromosome aberrations is a random variable X with a
probability density function given by

P(X=i) = B[(i+1)/2""], i=0,1,2,3,4,5.
(2) Determine the value of the constant f.

(b) Compute the mean and variance of X.

2. Suppose that 2000 points are selected independently at random from the unit square
S={(x,y)|0<x<1, 0<y<1}. Let Y equal the number of points that fall in C={(x,y)lx*+y’<1}.
(a) How is Y distributed?
(b) Compute the mean and variance of Y.
(c) What is the expected value of Y/500?

3. Let W have an exponential distribution with variance 4.
(a) What is the probability density function of W?
(b) Compute the mean and median of W.






