March 9, 2012 Stat 400 - EXAM 1 (2.1-4.2) [Pilachowski] SOLUTIONS

1.a. (4 points) Since values are equally likely this is a symmetric probability distribution, and the mean will be 2.

Or, E(X)= (o)@ v (1)@ v (z)[lj v (3)@ v (4)@ _ @(om 24344)= @ (10)=10 25

5 5 4

E(X 2 ): (02 )Gj + (12 )Gj + (22 )Gj + (32 )Gj + (42 )Gj = Gj (02 +17 422 +3% +42 ): ? =6
V(X)= E(Xz)—[E(X P =6-(2)*=2

0 x<0

% 0<x<l We can’t say F(x):%x, 0<x<4

1.b. (4 points) % 1<x<2 because X is not a continuous random
F(x)= 3 9« variable. We do need to cover a domain

A <x<3 of — o to oo for the cumulative

% 3<x<4 distribution function F.

1 4<x

lc. (1 point) V(Y) =52« E(X) =50

L. (1 poing 7] = 12 =179 a5

812! 812

2.a. (5 points)

0a_—A tree diagram not necessary for points — provided for informational purposes
0.5 Use Bayes’” Theorem.
h P(B N Bio) 0.6 0.6

P(Bio | B) = - =
P(BNBio)+ P(BNPhys) 0.6%0.64+0.4%0.5

2.b. (5 points) since n =7 > 5% of 100: hypergeometric probability
LG
P(X<3)=P(X<2)=P(X=0)+P(X=D)+P(X=2)=

100
7
3.a. (5 points) A Poisson distribution takes on discrete values O, 1, 2, ...
P(X+Y<1)=P(X=0NnY=0)+P(X =1nY=0)+P(X =0nY =1)

{20 e 2 3V j {216'_2 3073 j (20 e 2 3le™3 j
= * + * —+ %
0! 0! 1! 0! 0! 1!

3.b. (5 points) for ISx<2, f(x)=F(x)=3x; E(X)= jf X * (%xz)dx

oo b
4.a. (6 points) 1= wlke™ = tim [ ke ™ dx; dv=e™ dx, ve—Le ™ u=ke, du=k dx;

b—o k

k k

%e—kx]z _ bﬁinm[_be_kb _%e—kb]_[_ (0)e+0) _1,~0)]_

Jree™ dx = kb Lo - [kl Le™ )= o™ Lo

lim [—xe_kx —
b— e



4. (6 points) 0.5= [ ke™ dv =" ke dx = [—e—’“]‘;‘ ——e 41205

e_kﬁ:% = —kﬁ:ln(z—l) = kii=In(2) = ﬁ:%m(z)

5. (8 points)

e

For each grouping: P(grouping works) = P(#1 works N #2 works N [#3 works U #4 Works])
= P(#1 works)* P(#2 works)* [P(#3 works)+ P(#4 works)— P(#3 works N #4 Works)]

=p*px[p+p-p*p]
—2pd_ p

For the system: P(system works)= P(grouping 1 works N grouping 2 works M ... grouping k works)
=lep - ptJelop? - pt)e ok l2p - )

- -p*f




