Solution to Test #1 ECE 504 FO2

1 Five cards, two identical “x’'s’, two identical “y’s’ and az. Three positions. How
many distinguishable arrangments?

1x, 1y, 1z: 3 things, 3 at atime, al distinguishable N=—-—=6

Xyz Xzy YXZ yzX Xy = ZyX

2x’sand ly: 3things, 3 a atime, two indistiguishable“x’s” N = 2x0 =3
XXy  XyX  yXX
2x’sand 1z 3things, 3 a atime, two indistiguishable“x’s” N = Z::Ol =3
XXZ ~ XZX  ZXX
2y’sand 1x: 3 things, 3 at atime, two indistiguishable“y’'s” N = Z::Ol =3
yyx yxy  Xyy
2y’sand 1z 3things, 3 a atime, two indistiguishable“y’s” N = Z::Ol =3

yz yzy o zyy
18 total distinguishable arrangements
2. R(9=[1-e ] u(x-x,)
Pr(x, < x < x,) = F (%) = Fe () = [1- €707 u(x, = x,) =[1- 0] u(x, - x,)
Xo < X <X,
Pr(x, < x < x,) = g0 ) —grabu)

3. A coinisflipped until a head appears or N, flips have occurred. The number of
flipsisN. What is E(N)?



Pr(N=1)==,Pr(N :2):%,~--Pr(N =N, -1) =5

N

4, A man can go to the office by two routes. Route#1: N, minutesto abridge, N,
more minutes to the office. Route #2: N, minutes to the office. N; >N, +N.,.
Pr(bridge out) = p,- When bridge is out he returns home and then takes the longer route.
What is his expected travel time, E(7)?

E(T) = (Nl + Nz)(l_ po) + (2N1 + Ns) Po
5. A probability spaceis { A,B,C,D,E,F} . All outcomes are equaly likely.

@ Number of events is 2" where N is the number of outcomes, in this case, 6.
Number of eventsis 64.

(b)  Event, X,is {AC,F} andevent,Y,is{B,C,E . XO¥ {ABCE,F} .

Pr(X 0Y) =Pr(A) +Pr(B) + Pr(C) + Pr(E) + Pr(F) = g
6. The pdf of X is constant between x, and X, , X,>x;, and has an impulse of
strength, 0.4, at Xx,.
E(X) = | Xpy (x)dx = K [ xdx +0.4x,
K = 0.6
X~ X
06 7 06 1 X, +
E(X) = - Xlx[xdx +0.4x, = HE(x§ ~x2) +0.4x, = 0.627)(1 +0.4x,
7. Two men and two women. Probability of a man being left-handed is 0.15.

Probability of awoman being left-handed is0.1.



Pr(2 LH people) = Pr(0 LHM)Pr(2 LHW) + Pr(L LHM)Pr( LHW) + Pr(2 LHM) Pr(0 LHW)
Pr(0 LHM)Pr(2 LHW) = (0.85)%(0.1)° = 0.007225

Pr{t LHM)Pr(t LHW) = [ 10.15)(0.85)' [} {0.1)(0.9)

Pr(L LHM)Pr(1 LHW) = 4{(0.15)(0:85)(0.)(0.9] = 0.0450

Pr(2 LHM)Pr(0 LHW) = (0.15)*(0.9)* = 0.018225

Pr(2 LH people) = 0.007225 +0.0459 +0.018225 =0.07135



