Math 3081, Probability and Statistics, Summer 2, 2019

Test 2 ‘% O J</U. t cOnS

Please TYPE your First Name and Last Name:

Please show all your work, justify your conclusions and give the final answer as a number, either
fraction or decimal.

Remember:

— diagram, tree or some other picture is not a solution, but it can help you;

— the solution must include the formula(s) that you are using, not just the numbers and operations
between them:;

— please write down your final answer.

Problem 1. (20 pts)

Given the joint PDF of discrete random variables X and Y find the requested parameters.
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(a) (5 pts) Find marginal PDFs of X and ¥ (Hint: you can fill them in the table above);
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(b) (10 pts) Compute expected values of X and Y (Hint: you can use the table above);
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(c) (5 pts) Find the covariance between X and Y.
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Problem 2. (10 pts)

A box contains 3 number cards with 1, 2, 3 on them. You draw one card without Tep
the second one is drawn. Let X be the minimal number on both cards, and Y — the maximal number.
Write down the joint PDF for X and Y as a table. (Hint: determine your sample space and find possible
values of X and Y.)

lacement, then

?cwvf& SPC&Q,Q j)m&;&%%
1,2 Ry
Gy 4) 1/¢
(31 1) 4/{
& 3) W
@ 3) \ 1/6
P 6

Problem 3. (25 pts)
Suppose the PDF of the continuous random variable X is given by the formula fx(z) = c(z+1), z €
[0, 1], for some unknown parameter c.

(a) (5 pts) Find the value of the constant c. (Remember the definition of PDF?)
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(b) (5 pts) Find the CDF Fx(z) for X. (Hint: consider different cases of x.)
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(c) (10 pts) Compute the probability that X € [~0.5,0.5]. (Use either PDF or CDF)
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(d) (5 pts) Find the expected value and variance of X.
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’ Problem 4. (15 pts)
Suppose the joint PDF of the continuous random variables X,Y is given by the for

mula fxy(z,y) =
c(z +y), 2,y € [0,1], for some unknown parameter c. Al

(a) (5 pts) Find the value of the constant c.
{

Ay (e dy) elxs

— t )L{f" = C e CA—' 0 o

,q,,{x(vwn LR
3_\

. d(w”)wh
=0
(b) (5 pts) Find the marginal pdfs;
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(c) (5 pts) Compute the probability that X € [0,1/2].
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Problem 5. (5 pts)
Let (X, Y) be the coordinate of a random point picked from the square with vertices (1,0),(0,1),(1,2),(2,1).

Find P(X < 1/2). (Hint: it is geometric probability.)
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Problem 6. (5 pts)
: Let X be a normal variable with a mean yu = 212 and a standard deviation o = 44.6. If you take a
] random sample of size 80, find P(X < 220), where X is a sample mean. (Hint: what are the mean and
variance of X ?)
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Problem 7. (10 pts)

38% of people in the country have type O+ blood. If ¥
normal approzimation with continuity correction to estimate (
P(160 < X < 200). (Hint: what distribution has X originally?) 3)\?)
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Problem 8. (5 pts) &

A store gets 15 customers per hour on average. If the number of customers is Poisson,
probability that the store gets five in the next 12 minutes.
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where X is the number with type O+):
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Problem 9. (5 pts)
Given a sample X1, ..., X3o of size 30 from the continuous distribution with PDF given in Problem

3 approximate the value of P(1/4 < X < 3/4). (Hint: you already should have expected value and

variance!)
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