Events A, B, and C are mutually independent events with P(A)=.3, P(B)=.4, and P(C)=.5.  What is the probability that:

a) Exactly two of them happen
b) At least two of them happen
c) Not more than two of them happen
Solution: 

A, B, and C are mutually independent events

(  P(A and B) = P(A)  x  P(B)  , P(B and C) = P(B)  x  P(C)  , P(A and C) = P(A)  x  P(C)  ,

P(A)=.3, P(B)=.4, and P(C)=.5. 

(   P(A’)=1 – P(A) = .7, P(B’)= 1 – P(B) =.6, and P(C’) I – P(C) =.5
a) Exactly two of them happen

(  Two out of the 3 events happen and the third does not 

(   A and B happen , C does not happen  A and C happen , B does not happen  or   B and C happen , A does not happen

(P(2)

(   P(A) P(B) P(C’)  +  P(A) P(B’) P(C)  +  P(A’) P(B) P(C) 

  =  .3  x .4 x .5  + .3 x .6 x .5  +  .7 x .4 x .5

= .06 + .09  + .14 = .29
b) At least two of them happen
(  Either two or three events happen (No more than 3 can happen anyway, since there are only three events)

( P(2 )  +  P( 3  )

P(3) (   P(A) P(B) P(C) =  .3 x .4 x .5  = .06 

P(2 )  +  P( 3  )  =  .29  +  .06  =  .35 

c) Not more than two of them happen
(Either none  of the events happen , or one may happen and the other two do not or two happen and the third does not 
(  P(0)  +  P(1)  +  P(2) 

There are two ways of doing these 

First Method : Find each probability and add
P(0) = P(A) P(B)’ P(C’)  = .7  x.6  x.5  =  .21

P(1) =   P(A) P(B’) P(C’)  +  P(A’) P(B’) P(C)  +  P(A’) P(B) P(C’)
= .3x.6x.5 + .5 x .6 x.7 + .3 x .6 x.5  = .44
      P(2)  = .29

(  P(0)  +  P(1)  +  P(2) 

   = .21  + .44 + .29 = .94

Second Method  : This comes from knowing that  the only possibilities are that 0 or 1 or 2 or 3 events can happen

(  P(0)  +  P(1)  +  P(2) + P(3) = 1

(  P(0)  +  P(1)  +  P(2)   = 1 – P(3)  
P(3) (   P(A) P(B) P(C) =  .3 x .4 x .5  = .06 

  1 – P(3)  =  1 - .06  =  .94
