SUMMARY OF PROBABILITY
Formulas:
P( A ( B ) = P(A) + P(B) – P( A ( B )

P(A) = P(A ( B) + P(A ( B()

P(A | B) =  EQ \f(P(A ( B),P(B)) 
If A & B are independent then P( A ( B ) = P(A) P(B), P(A | B) = P(A) , P(B | A) = P(B)



If A & B are mutually exclusive then P( A ( B ) = 0, P(A | B) = 0 , P(B | A) = 0



Events A and B are such that P(A | B) =  EQ \f(1,4) , P(B) =  EQ \f(1,2) , P(A ( B() =  EQ \f(1,3) , find

(i)
P(A). Are events A and B mutually exclusive? Are they independent?

(ii)
P(B | A)

(iii)
P(A ( B)

(iv)
P(A( ( B()

(i)
P(A | B) =  EQ \f(P(A ( B),P(B)) ( P(A ( B) =  EQ \f(1,4) 

 EQ \f(1,2) =  EQ \f(1,8) 

(P(A) = P(A ( B) + P(A ( B() =  EQ \f(1,8) +  EQ \f(1,3) =  EQ \f(11,24) 

Since P(A ( B) =  EQ \f(1,8) ( 0, events A and B are not mutually exclusive.


Since P(A ( B) =  EQ \f(1,8) (  EQ \f(11,24) 

 EQ \f(1,2) = P(A) P(B), events A & B are not independent.



Method 2: Since P(A | B) =  EQ \f(1,4) ( P(A) =  EQ \f(11,24) , events A & B are not independent.

 (ii)
P(B | A) =  EQ \f(P(A ( B),P(B)) =  EQ \f(1 / 8,1 / 2) =  EQ \f(1,4) 
(iii)
P(A ( B) = P(A) + P(B) – P(A ( B) =  EQ \f(11,24) +  EQ \f(1,2) –  EQ \f(1,8) =  EQ \f(5,6) 
(iv)
P(A( ( B() = 1 – P(A ( B) = 1 –  EQ \f(5,6) =  EQ \f(1,6) 
Throw 2 fair dice. Find the probability that
(i)
the scores are equal.

(ii)
at least one of the scores is = 6.
(iii)
the sum of the 2 scores is > 9.
(iv)
the sum of the 2 scores is > 9 and at least one of the scores is = 6.

(v)
the sum of the 2 scores is > 9, given that at least one of the scores is = 6.

Are the events in (ii) and (iii) independent?
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(i)
P(scores are equal) = P( ‘1, 1’, ‘2, 2’, ‘3, 3’, ‘4, 4’, ‘5, 5’, ‘6, 6’) =  EQ \f(6,36) =  EQ \f(1,6) 
(ii)
P(at least one of the scores is = 6) =  EQ \f(11,36) 

Method 2: 1 – P(both scores ( 5) = 1 –  EQ \f(5,6) 

 EQ \f(5,6) =  EQ \f(11,36) 
(iii)
P(the sum of the 2 scores is > 9) =  EQ \f(6,36) =  EQ \f(1,6) 
(iv)
P(sum > 9 and at least one of the scores is = 6)


= P(‘4, 6’, ‘5, 6’, ‘6, 4’, ‘6, 5’, ‘6, 6’) =  EQ \f(5,36) 
(v)
P(sum > 9 | at least one of the scores is = 6)


=  EQ \f(P(sum > 9 ( at least one of the scores is = 6),P(at least one of the scores is = 6)) 

=  EQ \f(5 / 36,11 / 36) 
=  EQ \f(5,11) 
Since P(sum > 9 ( at least one of the scores is = 6) =  EQ \f(5,36) 

(  EQ \f(1,6) 

 EQ \f(11,36) = P(sum > 9) P(at least one of the scores is = 6), the 2 events are not independent.

Method 2: Since P(sum > 9 | at least one of the scores is = 6) =  EQ \f(5,11) 


(  EQ \f(1,6) = P(sum > 9), the 2 events are not independent.
A bag contains 3 red balls & 4 white balls. 3 balls are drawn from the bag at random & with replacement. Find the probability that
(i) 2 of the balls are red.
(ii) at least 1 of the balls is red.

(iii) 2 of the balls are red, given that at least 1 of the balls is red.
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(i)
P(RRW, RWR, WRR) =  EQ \f(3,7) 

 EQ \f(3,7) 

 EQ \f(4,7) +  EQ \f(3,7) 

 EQ \f(4,7) 

 EQ \f(3,7) +  EQ \f(4,7) 

 EQ \f(3,7) 

 EQ \f(3,7) = 0.31487 = 0.315

Method 2: Let X = no. of red balls out of 3. X ~ B(3,  EQ \f(3,7) )



P(X = 2) = BinomialPdf(3,  EQ \f(3,7) , 2) = 0.31487 = 0.315
(ii)
P(at least 1 red) = 1 – P(WWW) = 1 –  EQ \f(4,7) 

 EQ \f(4,7) 

 EQ \f(4,7) = 0.81341 = 0.813

Method 2: P(X ( 1) = 1 – P(X ( 0) = 1 – BinomialPdf(3,  EQ \f(3,7) , 0) = 0.81341 = 0.813
(iii)
P(2 red | at least 1 red) =  EQ \f(P(2 red ( at least 1 red),P(at least 1 red)) =  EQ \f(0.31487,0.81341) = 0.387
A bag contains 3 red balls & 4 white balls. 3 balls are drawn from the bag at random & without replacement. Find the probability that
(i) 2 of the balls are red.

(ii) at least 1 of the balls is red.

(iii) 2 of the balls are red, given that at least 1 of the balls is red.
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(i)
P(RRW, RWR, WRR) =  EQ \f(3,7) 

 EQ \f(2,6) 

 EQ \f(4,5) +  EQ \f(3,7) 

 EQ \f(4,6) 

 EQ \f(2,5) +  EQ \f(4,7) 

 EQ \f(3,6) 

 EQ \f(2,5) = 0.34286 = 0.342

Method 2: P(2 red) =  EQ \f(3C2 4C1,7C3) =  EQ \f(3 ( 4,35) =  EQ \f(12,35) 
(ii)
P(at least 1 red) = 1 – P(WWW) = 1 –  EQ \f(4,7) 

 EQ \f(3,6) 

 EQ \f(2,5) = 0.88571 = 0.886

Method 2: P(at least 1 red) = 1 – P(no red) =  1 –  EQ \f(4C3,7C3) = 1 –  EQ \f(4,35) =  EQ \f(31,35) 
 (iii)
P(2 red | at least 1 red) =  EQ \f(P(2 red ( at least 1 red),P(at least 1 red)) =  EQ \f(0.34286,0.88571) = 0.387
In a game, Adam and Bob take turns at rolling a fair die, starting with Adam. The first person to obtain a “6” wins the game. Find the probability that

(i)
Adam wins the game on his second roll;

(ii)
the winner wins the game on his second roll;

(iii)
Adam wins the game.
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(i)
P(Adam wins on 2nd roll) =  EQ \f(5,6) 

 EQ \f(5,6) 

 EQ \f(1,6) =  EQ \f(25,216) 
(ii)
P(The winner wins on 2nd roll)


= P(Adam wins on 2nd roll) + P(Bob wins on 2nd roll) =  EQ \f(25,216) +  EQ \f(5,6) 

 EQ \f(5,6) 

 EQ \f(5,6) 

 EQ \f(1,6) = 0.212

(iii)
P(Adam wins) =  EQ \f(1,6) +  EQ \f(5,6) 

 EQ \f(5,6) 

 EQ \f(1,6) +  EQ \f(5,6) 

 EQ \f(5,6) 

 EQ \f(5,6) 

 EQ \f(5,6) 

 EQ \f(1,6) + ... =  EQ \f(\f(1,6),1 – \f(25,36)) =  EQ \f(6,11) 
There are 11 people at a gathering. There are 3 couples, 2 single men and 3 single women. 2 people are chosen at random from the gathering. Find the probability that
(i)
they are both women.

(ii)
they are both single.

(iii)
they are both women, given that they are both single.

(iv)
they are both single, given that they are both women.

(v)
they are married to each other.

(vi)
they are a man and a woman.
(vii)
they are married to each other, given that they are a man and a woman.

(i)
P(both women) =  EQ \f(6C2,11C2) =  EQ \f(15,55) =  EQ \f(3,11) 

Method 2: P(both women) =  EQ \f(6,11) 

 EQ \f(5,10) =  EQ \f(3,11) 
(ii)
P(both single) =  EQ \f(5C2,11C2) =  EQ \f(10,55) =  EQ \f(2,11) 

Method 2: P(both single) =  EQ \f(5,11) 

 EQ \f(4,10) =  EQ \f(2,11) 
(iii)
P(both women | both single) =  EQ \f(P(both women and single),P(both single)) =  EQ \f(\f(3C2,11C2),2 / 11) =  EQ \f(3 / 55,2 / 11) =  EQ \f(3,10) 
(iv)
P(both single | both women) =  EQ \f(P(both women and single),P(both women)) =  EQ \f(3 / 55,3 / 11) =  EQ \f(1,5) 
(v)
P(married to each other) =  EQ \f(3C1,11C2) =  EQ \f(3,55) 
(vi)
P(a man and a woman) =  EQ \f(5C1 6C1,11C2) =  EQ \f(5 ( 6,55) =  EQ \f(6,11) 

Method 2: P(a man and a woman) =  EQ \f(5,11) 

 EQ \f(6,10) 2! =  EQ \f(6,11) 
(vii)
P(married to each other | a man and a woman)


=  EQ \f(P(married to each other ( a man and a woman),P(a man and a woman)) =  EQ \f(3 / 55,6 / 11) =  EQ \f(1,10) 
