12.3 HW #1-12, 23-28, 33-36, 53-56, 62, 67-73
1.  Independent

2.  Independent

3.  Independent since there is replacement.

4.  Dependent.  If the first is closer to Jupiter is not replaced (say Mars) then the second is farther from Neptune’s probability is changed

5.  Dependent. If a student gets the 1st one right, they are more likely to know the material well, and thus they are more likely to get the last one right too.
6.  Dependent.  This is without replacement.  Ex: If there 50 Rep and 50 dem.  If I know the first pick is rep then the probability that the 2nd pick is rep is not 50/100 it is 49/99.

7. P(F) = # females/total = 42/100

8.  P(motivated by creativity) = 34/100

9.  P(not motivated by money) = 1 – P(motivated by money) = 1 = 32/100 = 68/100


OR       = P(motivated by creativity) + P(motivated by giving) = 34/100 + 34/200

10.  P(male and motivated by money) = 18/100

11.  P(male|motivated by giving) = 19/34  ( Since we know they are motivated by money there is only 34 possible outcomes of which 19 are males.

12.  P(motivated by money or creativity| female)  = (14 +13)/42 = 27/42

23.  P(spade|spade) = 12/51  ( since there is 51 cards left and 12 spades

24.  P(club|diamond) = 13/51  ( 51 cards left and 13 clubs

25.  P(face1 and face2) = P(face1) * P(face2 | face1) = 12/52 x 11/51 
26.  P(no face cards) = P(no face1 and no face2) = 

= P(no face1) * P(no face2 | no face1) = 40/52 x 39/51

27.  P (J and Face) = P(J) * P(Face | J) = 4/52 x 11/51

28.  a) given ( divide by P(A) to get b) ( P(A) = n(A)/n(S) {number in A/number in S}  P(A and B) = n(A and B)/n(S) {number of common elements/number in S}
33.  P(odd and prime) = 3/10 as shown in the problem; or because A = odd and prime = {3, 5, 7}.
Now notice that (prime and odd) is the same set of outcomes as (odd and prime), so we hope the probabilities would be the same. Let’s check what our formula gives:


P(prime and odd) = P(prime)*P(odd|prime) =  4/10 * 3/4. = 3/10. It’s the same (as it should be!).
This shows that P(A and B) = P (B and A), and either one can be found in two ways: P(A)*P(B|A) or P(B)*P(A|B). 

34.  See my notes at the end of 33. Also notice that P(A and B) = P(B and A) , but P(A|B) does not always equal P(B|A)

35.  P(BBB) = (1/2)(1/2)(1/2) = 1/8

36 P(BGB) = 1/8 (Of the eight possibilities, only one is BGB in that order; or figure there’s a ½ chance of a B, a ½ chance of a girl next, and a ½ chance of a boy third. So this is really not much different computationally than #35.)
53. P(HH) = .52 x .52 = .2704
54. P(HT) = .52 x .48 = .2496
55.  P(TH) = .48 x .52 = .2496
56. P(TT) = .48 x .48 = .2304
57. To make the game fair given an unfair coin, toss the coin twice. If we get HT, I win. If we get TH, you win. (If you get HH or TT, it doesn’t count and you just toss it again)

62.  We are asked for the probability of red on the back given there is red showing. There are two ways to proceed.

Method 1: We can reason about it this way: if you have a red facing up then it can’t be the GG card.  So it’s either the RR card or the RG card. Thus, there are two possible outcomes for the back of the card (R or G) and only one way to get R. So the probability is ½. 

Method 2: This can be done using our rule for P(A|B) = P(A and B) / P(B) as well. Here’s how to think about it that way:


Let RR be the event that both sides are red.


Let R* be the event that at least one side is red.

Now we are told that one red side is visible. So we are looking for the probability that both sides are red given that at least one side is red. In other words, we need to find P(RR | R*). Here is the calculation:

P(RR | R*) = P(RR and R*) / P(R*)  (by the general multiplication rule)



= (1/3) / (2/3)  (because one card is RR and two cards are R*)

= ½.

67.   P(none fail) = .9 x .9 x.9 x .9 = .6561
68.   P(exactly 1) = P(engine 1 fails or engine 2 fails or engine 3 fails or engine 4 fails = 

P(engine 1) + P(engine 2) + P(engine 3) + P(engine 4) = 4(.1 x .8 x . 8 x . 8) = .2048
69.   P(exactly two engines fail) = 
= P(engine1and2) + P(engine1and3) +P(engine1and4) + P(engine 2and3) + P(engine 2 and 4) + P(engine 3and 4) 
= 6(.1x.2x.7x.7) 
= 0.0588
(Note: 6 = C(4,2) is the number of ways to select the two engines that might fail under this scenario.)

70.  A failed flight occurs is more than two engines fail.  So a plane can fly if no engines fail, exactly 1 engine fails or exactly 2 engines fail.
P(canceled flight) = 1 – (less than 3 engines fail)  = 1 – [ P(no fail) + P(one fails) + P(two fail)] = 1 – [.6561 + .2048 + .0588] = 1- .9197 = .0803

71.  P(no points) = P(misses first) = .3
72.  P(one point) = P(makes first and misses second) = .7 x .3 = .71
73.  P(two points) = P(makes both) = .7 x .7 = .49
