












EE131A (Winter 2010)  Mid-term solution 

 

1. (a) P[A B]= P[A|B] P[B]=(0.5)(0.2)=0.1 

P[A]= P[A B]-P[B]+P[A B]=0.8-0.2+0.1=0.7 

 

(b) P[A]P[B]=(0.7)(0.2)=0.14P[A B]=0.1 

So, they are not independent. 

Since P[A B],  they are not mutually exclusive. 

 

(c) P[ (A B)
c
]=1-P[A B]=1-0.8=0.2 

P[B
c
|A

c
]=P[B

cA
c
]/P[A

c
]=P[(A B)

c
]/ P[A

c
]=0.2/(1-0.7)=0.67 

 

2. (a) P[Accident]=P[Accident|| Good Risks]P[Good Risks]+P[Accident | Average Risks]P[Average 

Risks]+P[Accident | Bad Risk]P[Bad Risk] 

= (0.05)(0.2)+(0.15)(0.5)+(0.3)(0.3)=0.175 

 

(b) 
( | ) ( | ) ( ) / ( )

(0.95)(0.2) /(1 0.175) 0.230
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3. (a) 



P[World series is decided in 4 games ] P(Yankees win the first four :  WWWW )

                                 +  P(Yankees lose first four :  LLLL)  2(
1

2
)4 

1

8

 

(b) The outcomes where the Yankees win in 5 games are:  

 



Yankees win exactly 3 of the first four games   Yankees win game 5  

Similarly, the outcomes where the Yankees lose in 5 games are: 

 



Yankees lose exactly 3 of the first four games   Yankees lose game 5  



P[world series is decided in 5 games ] 2
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4. (a) There are many equivalent ways of calculating the probability and will spell out four of them. They 

all give the same answer (verify! If you do not believe ). Any one of such correct answers will suffice.  

              



P 

No. of ways to distribute 8 spades 
and 18 non - spades to N - S and 4 
spades and 9 non - spades to W











No. of ways to distribute 26 cards to
N - S and 13 cards each to E and W
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39

18











For N-S together
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For w; the rest for E

52
26,13,13
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P 

No. of ways to distribute 
13 spades such that W gets 4, E gets 1

and N - S gets 8 together; AND distribute
39 non - spades such that W gets 9, E gets 12,

and N - S together get 18

















No. of ways to distribute 26 cards to
N - S and 13 cards each to E and W



 






13

4,1,8











Distributing 13 spades among W,E, and N-S


39

9,12,18











Distributing non-spades among W, E, and N-S

52
26,13,13


 




 

 



P 

No. of ways to distribute 13 cards
each to N and S, such that they have 
8 spades and 18 non - spades,  and 4 
spades and 9 non - spades to W















No. of ways to distribute 13 cards 
each to N,  S, E and W



 






13

8











39

18











26 cards For N-S together


26

13











13 cards each to N-S


5

4










21

9











13 cards For w (with 4 spades); the rest for E

52

13,13,13,13











 

 



P 

No. of ways to distribute
4 spades to W, 9 non- spades to W
1 spade to E, 12 non- spades to E

Split remianing 26 cards between N and S 















No. of ways to distribute 13 cards 
each to N,  S, E and W



 






13

4











39

9











4 spades and 9 non-spades for W


9

1










30

12











1 spade and 12 non-spades for E 


26

13











Splitting the remianing cards between N and S

52

13,13,13,13











 

 

(b) Let kA  denote that event that there are k unused ball picked up by the first player. Let B be the event that all 

three ball picked by the second player are unused. 
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Problem 5:  

 

Let N be the number of failures in 12 months. N is a binomial random variable with n = 12 and p = 1/12. 

1212 1 11
[ ] (1 ) .

12 12

k k

k n k
n

P N k p p
k k



   
      

   
 

k P[N=k] P[N<=k] P[N>k] 

0 0.352 0.352 0.648 > 1% 

1 0.384 0.736 0.264 > 1% 

2 0.192 0.928 0.072 > 1% 

3 0.058 0.986 0.014 > 1% 

4 0.012 0.998 0.002 < 1% 

 

Hence, 

 

[charge < repair cost] [charge < 20 ] 1%

[ charge/20] 1%

charge/20=4

charge=$80

P P N

P N

 

  





 

 

The average repair cost on one player is [20 ] 20 [ ] 20 $20.E N E N np    


