Probability I — 2009/10

Solutions to End-Semester Test

QL.

(i) Let Ey, Es,...,E, be events which partition a sample space S and satisfy
P(E;) > 0 for all 1 <i <m. Let A be an event in S. Then

P(A) = P(A|E)P(E)) + P(A|Ey)P(Ey) + ... + P(A|E,)P(E,,)
[10]
(ii) Let W, D, L be the events that the teams wins, draws or looses the next game.
Let S be the events that the manager is sacked. Then
P(S) = P(SW)P(W)+P(S|D)P(D) +P(S|L)P(L)
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Q2.
(i)
x‘ 0 1 2
P(X =x)|1/4 1/4 1/2
[10]
(i)
E(X)—0x1+1xl+2><———
! 4 2 4
[]
(iii)
IE(XQ):OQXZ~|—12><3+22><%:4
So

[10]



Q3.

(i) Throw a fair die three times and let X be the number of throws which are 5 or

6. (Solution not unique). [5]
(i)
T ‘ 0 1 2 3
P(X =) | (2/3)7 3(2/3)*(1/3) 3(2/3)(1/3)* (1/3)°
P(X =x)| 8/21  12/27 6/27 1/27
[10]
(iii)
0 if x <0
8/27 f0<z<1
Fy(x)={ 20/27 ifl<z<?2
26/27 if2<z<3
1 it3 <z
[10]

Q4.

0 ifz<0
fx(@)=< 322 if0<z<l1
0 ifl<z

E(X) = /0 303 = [Bat/4)} = 3/4

(iif)
E(X?) :/ 3xtdr = [32°/5)5 = 3/5
So
Var(X) = 3/5 — (3/4)* = 3/80
[10]



