Math 3081, Probability and Statistics, Summer 2, 2010

Test 1
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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. (5 pts)

Let A and B be any two events defined on S. Suppose that P(4) = 0.4, P(B) = 0.5, and P(ANB) =
0.1. What is the probability that A or B but not both occur? (Remark: please justify your answer by
formulas, not just by Venn diagram!)

P @A\B)U(BYA) ~ P(AUB) — P(ANB) =
= PAECP® = o REHOTE =
= 0.4+0S5 - 2-0.4= 0. ¢
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Problem 2.
Let P(AN B) = 0.2, P(A|B) = 0.5, and P(B|A) = 0.4. Justify your answers to the following

questions: |

(a) (6 pts) find P(A) and P(B); B 6 P :
____——l - — =0.7
P(AIB) = 2 “‘“"5 = PB)= A8

285
F(B) AOB) . e |
Pe) - X - o7

(b) (2 pts) are A and B disjoint? &

=58 a
DrBIAY EEE == |
Mo, fecamse of ANB=Z Hen P@NB)=0O — 72

(c) (2 pts) are A and B independent? '
Ly = Jels
PAIPE)=0.5-04=0.2 \ e

Problem 3.
In the population X it is known that 15% of animals are colorblind, and 10% are colorblind in the

polulation Y. Assume that the probability that the randomly picked animal is from the population X
equals 25%, and 756% that it is from the population Y.

(a) (8 pts) What is a probability that a randomly selected animal is colorblind? (Hint: draw a tree.)

0 /815 PGloblnd ) =045 0.25+ 0. 4- 0,75 =
X 4 i , | g
Q*ty' M/\ = 0.1425 ( %
Clrtlsnd Bt Cloblind Mot e o

(b) (7 pts) If a randomly selected animal is colorblind, what is the probability that this animal is a
from the population X? (Hint: use Bayes theorem.)

PIX | loklind ) = - Pledndlnd | ﬂ: 045+ 0.25 _
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Problem 4.

Suppose that the fair dice is tossed twice. Let i be a result of the first toss, and j — of the second
toss.

(a) (5 pts) What is the probability that i + j = 8 ?

Q\G ) '5‘5-) \1%'55) 62/
P(i;-8) = /56 = 0, 11683

(b) (5 pts) What is the probability that i +j = 10 given that j > 5 7 (Hint: Write down all pairs

that satisfyyyour events.) :D ( {2 10 Ve —)
: e : a J — W.amrs Wi S
N 2 S O 3
:P(‘*U LJ . > P28
% J){ (5‘1{)/ (qrsy} ) _Q;L.B——é* — i —BE o iGé;L
y{*&\ * = any | 12 /36 & ’(;___._
Problem 5. (5 pts) ‘%’

A fair coin is tossed three times, and & is the number of heads that occured. What is the probability
that k > 2 if it is known that k < 2 (i.e. at most two heads have occurred)? (Hint: use conditional
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‘ | _t\ . HHI ERH
B- eoent ol fza M. ST H
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A[\B = Ll BT, THHX LA o R
Problem 6. e /:F
Four men and four women are to be seated in a row of chairs numbered 1 through 8. il
(a) (5 pts) In how many ways these 8 people can sit in a row? ( A\C)
gz 0.42%

L1@2>9,O:8\, wﬁlé&

— >

(b) (10 pts) In how many ways these 8 people can sit if the men are required to sit in alternate chairs?
(Hint: consider both situations MWMWMWMW and WMWMWMWM)

Cog A: MWMW MW My
B00.3-3.0-0 44 = 4 [ .yl combinations
Cart 0’ WMWMWMWM =% ul. 4 combiutions
Toguthor 2 4[4 = (1152




Problem 7. (10 pts)

Five cards are dealt from a standard 52-card deck. What is the probability that the sum of the
faces on the five cards is 48 or more? Assume that Jack, Queen,

number. (Hint: what combinations of 5 cards can make a sum 48 or more?)

Povolle velwr + 48 49
(50 cannct be w/ﬁ‘%"( :

King and Ace are not representing any

\

5 carols )
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Problem 8. fproril B ¢ it s il
appeared.

(a) (5 pts) Find the range Ran(X) of X;

Ran(X) = 10, 4,23

(b) (10 pts) Find the PDF px(z) of X; (write PDF as a table)

fx

defined for all real numbers)

e — W)W)
™ o odd)

o 0,0000423

o s @dd)cddl)-’gwgd

A fair die is rolled two times. Let the random variable X denote the number of even dices that

‘SMM

9 — (oo, e ) — I wey

plizofe = L5 P{N=2%

(c) (10 pts) Find and graph the plot of the CDF Fx (x) of X; (Remember that CDF need to be '

(‘P-{ij_} = .467
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