11/21/2000 MA430 Theory of Prob/Stats Name: SOLUTION
Dr. Lunsford Test 2 (100 Points Totd)

Neetly show al work onthistest. Clearly indicate your answers. Good luck!

|. Multiple Choice. Circle the best answer for each problem. (3 points each — 15 points
total) (Answer is CAPITALIZED)

1. A fair dieistossed 10 times and the outcome of each tossisrecorded. Let X bethe

number of twos and threes that appear in the 10 tosses. Then X haswhich of the
following binomid digtributions:

1 1 1 1
b(10,= b) b(10,= C) b(10,= d) b(6,=
(a)(6) (6 b(10,7) ()(3) ()(6)
2. If the random variable X has the cumulative distribution function (c.d.f.)
10, x<0
Fx(x):}xg, 0f x<1
11, 1£x
then P(%E X 52) -
(& 4/5 (B) 7/8 (c) 26/8 (d) 4 (e) None of these

3. Let Xand'Y betwo discrete random variables defined on asample space S. Which
of the following are equivalent expressions for the pdf. f, , (X,y)?

OP{sl SIX(s)=xY(s) = })

@) Ty (X) Ty (y)
i) P(X =xY =Yy)
@ (i) and (ii) (b) (i) and (iii) (© (i) and (i) (d) dl three

4. Suppose X is N(0,1) (i.e Xisstandard normal). Then
P(-182£ X £1.82) =

(A) .9312 (b) .9656 (c) .0344 (d) .9296 () None of these
5.1f X is N(0,1) thenthevaueof Csuchthat P(| X [<¢)=.90 is

(@ 196 (b)-196 (0119 (d)2575 (6)-2.575 (F) Noneof these



Il. Five cards are dedlt from a poker deck (52 cards with 4 suits and 13 denominationsin
each auit) to form ahand. What is the probability that the hand will be athree of akind
(i.e. the hand will contain exactly 3 cards of the same denomination)? (7 points)

o 30ee 6e8 26ae a0
& 8age Ry
8520
& 5
[1l. Six of the twenty houses on Man Street in Anytown USA have chimneys. If 3

houses on Main Street are chosen at random, what is the probability that two of them will
have chimneys? (7 points)

Let X be the number of the 3 houses chosen that have chimneys. Then Xis

6028406
ZT -
hypergeometricand P(X = 2) = %})“Q‘Z 3_78 =.184
o
& 5

IV. A biased coin (probability of aHead is .6) isflipped 10 times and the result of each
flipisrecorded. Whét is the probability that at least one Tail will gppear in the 10 flips?

(7 points)

Let X bethe number of the Tails that appear in the 10 flips (i.e. think of Talsasa
“success’ with probability .4). Then X is b(10,0.4) . The probability that at least one
Tail gppearsisthe compliment of the event that no Tails appear. Thuswe have

éoo 0 10 10
P(X2 1) =1- P(X=0)=1- ¢ "=(4)°(6)" =1- (6)"" = 99395
%]

V. A sample space, S, for an experiment has four equaly likely outcomes given below:
S={(1,2,0),(2,1,0),(0,1,1),(1,0,0)}

Define the random variable Y on the sample space Shy

Y(s)=Y((a,b,c)) =a+b+c foreach Sin S. Find the probability density

function (pdf.) for Y, f, (), and graphit on the axes provided below. (8 points)

Y takes on the values 1, 2, and 3. Since each outcome in the sample space is equally
likely, we have:

f, (D =P( sl S|Y(s) =1})=P({(10,0})=1/4



f,(2) = P({ sl S|Y(s) = 2}) =P{(0,11)})=1/4
f,(3) = P({ sl S|Y(s) = 3}) =P({(1,2,0,(2,1,0)}) =1/2
i1/4, y=12
Ths f,(y) = {1/2, y=3
1,'O, elsewhere
1y, 0£y<1
V1. Let Y bearandom vaiablewith pdf. f, (y) = :’2- V,1£y£2 . Agephof
¥O, elsewhere
f, (y) isgiven bdow. Findthecdf.for Y. (10 points)

-—y +2y-1 1£y<?2

1L 2fy
VII. Let X bethe amount of time (in years) spent in jail by persons convicted of grand
theft auto. If X hasthe p.d .

x?, 0<x<3

f

then what is the average length of time spent in jail for persons convicted of grand theft

auto (i.e. what isthe expected valueof X )? (8 points)
3

E(X) = (‘)((% x%)dx = 2.25years
0

i1
fy (X) :Il 9
0, elsewhere

VIII. A random sample of 100 consumersis questioned to determine their soft drink
brand preference. Let X, =0 if the i"™ consumer questioned prefers brand A, let

X, =1liftre i" consumer questioned prefers brand B, let X, =2ifthe i" consumer

questioned prefers brand C, where i =1,...,100. Suppose 33 of the 100 respondents

preferred brand A, 50 preferred brand B, and the remaining preferred brand C. What is
the sample mean of this random sample? (7 points)



—_ 1%, _1
X =——a X =—=(33(0) +50(1) +17(2)) =.84
1002 % 100 530) +50(1) +17(2))

X. A random varidble hasp.df. f, (X :.
Pt 19 i1/2, x=2

{0, esewhere
Find Var (X). (8 points)

E[ X] =0(1/6) +1(1/3) +2(1/2) =4/3
Var (X) = E[(X - m)?] = (0- 4/3)*(1/6)+ (1- 4/3)*(1/3)+(2- 4/3)*(1/2)=5/9
OR

Var (X) = E(X?)- nf =0(1/6)+1(1/3) + 4(1/2) - (4/3)* =5/9

X. Let X bearandom vaigblewith E[ X] =m. By using properties of expected
value show that VVar (X )=E[ X?] - nT. (8 points)

Var (X)=E[(X - m)?] (by the definition of variance)

=E[X?- 2mX + nT] (by basic algebra)

= E[X?]- 2nE[X ]+ E[nT] (linearity of expected vaue)

=E[X?]- 2nT +n¥ (since E[ X] =mand E[c] = foray
congtant C)

=E[X?]- nT (basic dgebra)

X1. Let X be N(6,25). Find each of the following (5 points each — 15 total)

@ P(X >11):P(X' 6>11é 6)=1- P(x—é6£1):.1587
() P(OE£ X £8) = P(OESGE Xé 6£8'56) =P(-1.2 £X—'56£.4) =.5403

© P(|X- 6|£5) =P(-5£ X - 6£5) = P(- 1£¥£1):.6826



