Test 63/03/2011 _ Name

1. Consider the following experiments. In each case, provide the information requested.
(a) [3pts] A coin is flipped 3 times
An example of a typical outcome is: HHT

g

The total number of outcornes in the whole sample space is:

(b) {3pts] Three dice of different colors are rolled .
. f1ks
An example of a typical outcome is: 62l (WW & on Avs

The total number of outcomes in the whole sample space is: 02/ 4

/’fy/aﬂ; ZWW.@)

(c) [3pts] A card is drawn from a deck, and then without replacing it, another card is drawn

An example of a typical outcome is: _( 3#, ) 4D )

The total number of outcomes in the whole sample space is:

52:5)

(d) [3pts] A card is drawn at random from a deck; it is replaced, and then another card is drawn
An example of a typical outcome that is not in the sample space of (c) is: 3"_’{1 2H )

The total number of outcomes in the whole sample space is: 52/ 52,

2. A certain experiment has a sample space containing 100 different outcomes that are all equally
probable. Event A contains 50 outcomes and event B contains 40 outcomes.

(a) [3pts] If A and B have 30 outcomes in common, what is the probability that neither A nor B
occwrs? /5

(b) [3pts] If A and B are independent, what is the probability that both A and B occurs? ’)’/f
{c) [3pts! If A and B are mutually exclusive, what is the probability that either A or B occurs?
/e ,

3. Three letters (possibly with repeats) are selected at random from the alphabet and written in
the order selected. What are the following probabilities? Your answer may be an expression such
as 26 - 25 - 24, and it may include symbols such as (g) A wvowel is one of the letters:a, ¢, 4, o, u.
A consonant is one the remaining 21 letters.

) 5 3
(=)

{b) [3pts] P(the first and last letters are consonants and the middle one is a vowel)

(2)(E)E)

(a) [3pts] P(all the letiers are vowels




0
(i
~
=
"
.
an

(¢) [3pts] P(three different letters are written)

25 249
&6 26
(d) [3pts] P{one of the three letters appears exactly two times, e.g. “AAB”, “ABA”, etc.)

tHoutcomes M Ay eveitt = 26 {ehﬁf?es’ﬁ”f%wfwf’/eﬁfw) o 25 (Clwrws
Sv singl lefor » 3 (weyst ordee o Jetfs ) = 302526 . So)

(e} [3pts] P(there is at least one vowel among the letters written) ?(" ) - 26:25.3
20\ 3 _ 26-26-2¢
V- ( 26 a 72 ¢
(f) [3pts] P(three different vowels are written, GIVEN THAT ouly vowels were chosen)
543
s .-  is o -98

{2) [3pts] P(the letters are in alphabetical order, GIVEN THAT all the letters are different)

Voo (1 duree difforend @llrs tun bon clizen,

o a2 edpbubifiead )

4. These problems concern the binomial distribution

P(X=z|np)= (z)pg’(l -p)"F, z=0,1,...,n.

(a) [4pts] Explain the meaning of the above. What is X7 What is 27 What is n? What is p?

X is e viumber of Successes in # /'W@%M Fr o by
W e prob. f()mfcew.r ™Ay e 1S p. X Js A

ramdom vaud-le and K IS One 4 r possble valied |

{b) [4pts] If & fair coin is flipped 6 times, what is the probability that at most two heads are
obtained?

() (B (%)= %,

{c) [4pts] If a fair die is rolled 6 times, what is the proba.blhty that at most two sixes are obtained?

() TR) + ()G ()N %

H‘Ff




5. Two dice are rolled. Let X be the total rolled (i.e., the total number of dots showing on the up
faces). Let A be the event that at least one of the dice comes up on a number that is greater than
or equal to 4. Let B be the event that both dice land on numbers less than or equal to 4. Let C

be the evert “X is divisible by 4.”

- (a) [bpts] Are A and B independent? Why or why not?

PNPR) = /4
Faos) = T4

§ ‘nﬂ+ mdep . Vet

™E

(b) [5pts] Are A and C independent? Why or why not?

_ 3 |
PR P = b g N indep
plaac)= Y

PIAO®) = 7z

(c) [5ptsj Are B and C independent? Why or why not?
Pk C) = She=V

PeP@= 4.1 < kT
PEIP@= 75 = /4 £= mdep Pre0e) = Yhes Vg
P(BOC) = 4

6. [6pts] T'wo dice are rolled. Let W be the product of the numbers showing (e.g., if one die lands
with 3 up and the other with 5, then W = 15}, Find E(W).

£l @ )/t >
SN 3

J=! |

h

1= ;}:J




@ Gh
7. [10pts} The test for a geftain disease is positive 98% of the time if given to a person with the
disease, and it is positive 8% of the time if given to someone who does not have the disease. |Only

one in a hundred have the disease] If a random person tests positive, what it the probablhty she/he
has the disease?
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8.An experiment has three possible outcomes with probabilities a, b and ¢, respectively. (Thus
a+b+c = 1.) The experiment is performed three times, with each trial independent of the others.

(a) [5pts| What is the probability that each of the 0%%tcomes occurs once?

et o((b)\@’ e e outcomid \'? Ngre at 34?;‘%&)

e ondk coms an |

The event we ate jotevested [n s
@), (@,a8), ... ot Ty, (4 b{s) (Br), ), (528, ()3

vt Jm« Frob. Olbc, So
b) [bpts] What is the probability that all %Qfee ou omes a .{lfi‘g same?
(b) [5pts] y  Plewat)= cabe.

E= §Gux), Bpp), (56103
Y(e)= A+ \ogfcg

&
9. [5pts| There are 3 white and 3 black balls in a box. Two are taken at random, removed and T:\‘;:'K E
replaced by black balls, then 2 are selected. What is the probability that the selected balls are the

@ P\Ck%% F=/5’A‘

same color?

P(Disewrs |Postest) = Bt | D) PLivnns) 4 PRact M)
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