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¢ All questions are individually.

1. The following problems are descriplive statistics. (5 points each)
(1) Discuss and distingnish between discrete and conlinuous values.
(2} A molor car traveled 3 conseculive miles, the first mile at  x,= 35 miles per
hour (mph), the second at x, =48 mph, and Ihe third at x, =40 mph.
I'ind the average speed of the car in miles per hour.

(3) What can be said about a sample of observations whose standard deviation

is zero ?

2 “The following problems belong to probabilily distributions (5 points each)
(1Y Convert the function g(x)= yl to a probability densily function f(x)
X

ol a discrete random variable X. Let  f(x) have a non-zero value when x
is a positive integer, and /(x)=0 when x isnol a positive integer.
(2) Defects occur along the length of a cable al an average of 6 defects per 4000
feet. Assume that the probability of & defects in ¢ feetl of cable is given by the
S 6t

probability mass function : Pr(k  defects) = n

I'ind the probability that a 3000-fool cable will have at most two defects.
(3) Consider the function g{x)= (1+x*)"'. Determine a constant k such that

fio)y=k(1+x7) " isaproper probabilily densily for - < x <.

Find F(0)=Pr(X <x) if X is distributed wilh densily function f(x).

3 The following problems are concerning the Binomial distribution (5 points each)
(1) Cars coming to a dead-end intersection can either (umn left or twn right. The
probability of any car turning lell is 0.7. Suppose 4 cars cloose a lurning

direction independent ol one another. What is the probability of observing

exactly three cars that make a vight turn ?

- - : . 10
(2) Find the coefficient of x'xx] in the cxpansion of {x, +-x, + x,)

000 k o=0,1,2, ...
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4. (D) (7 points ) Suppose X, X,,..., X, areindependent Bernoulli random
variables, thatis, Pe( X, =0) = L. p and Pr(X,=1)=p for i=1,2,..,n.

What is the distribution of 'Y =Z X, with proof ?

(2) ( 8 points ) Suppose X has a normal distribution with mean 0 and variance 1.
What is the distribution of Y= X2 with proof ?

5.(1) (5 points ) Suppose X takes on the values 0, 1, 2, 3, 4, S with probabilities

Pos Pis Pys D3, Py oand poo 10 Y= g(X) = (X -2)°,

what is the distribution of Y ?
(2) ( 10 points ) Suppose X has the Poisson distribution with parameter 2.
I i X is even
-1 if X is odd

LetyY = ,  Find the distribution of Y.

6.(H(Tpoints)Let X, X,,..., X, bearandom sample from a normal
distribution with mean g and variance o?. Let(6,, 6,)=(u,0).
Estimate the parameters ¢ and o by the method of moments.

(2) ( 8 points ) Consider the probability density function

1 1
IOy = [l, ()-—~2-£x£()+5-, ~w<f <™
l 0, elsewhere

Find a maximum likelihood statistic for the parameter 6.

7 (1Y ( 7 points ) We desire to perform an experiment to deterinine whether surface
{inish has an effect on the endurance limit of steel. There exists a theory that
polishing increases the average endurance limit. I in our experiment we wish
to detect that polishing lails to have an effect with a probability of 0.99
{ « =0.01)and we also wish lo detect a change of 7500 unils by a probability
of at least 0.9, then if it is known that the standard deviation of the endurance
limit of the steel is 4000 units, what sample size would be nceded to carry out
this experiment ? ( provide critical values z,,, =2.33 and z,, =128 )

{2y ¢ & poinis) Let X possess a Poisson distribution with mean 4,

b

ie. f(x,pf) = e i—, Suppose we want (o test the nuil hypothesis

!
Fl,p0=p, against the alternative hypothesis, H, =, where g <y,

Find the best critical region for this test.




