12.1  Basic Concepts of probability  1, 5-21 odd, 24-29 all, 49, 53,
1.  P(Red) = P(Y) = P(B) = 1/3

5. a. S = { 1, 2, 3}

    b. E = {1, 3} so n(E) = 2

    c. U = number is even ={2} so n(U) = 1

    d. n(S) = 3

    e.  P(E) = 2/3

    f.  Odds in favor is the ratio of favorable outcomes to unfavorable outcomes ( 2 to 1

7.  a.  S = {11, 12, 13, 21, 22, 23, 31, 32, 33} so n(S) = 3 x 3 = 9

b.  P(odd number) = 6/9 = 2/3


c.  P(repeated digits) = 3/9 = 1/3


d. P(# > 30) = 3/9 = 1/3


e. P(prime) = 4/9

9. a. Odds of drawing red equals the ratio of reds to non-reds. This is 4 to 7.


b. Odds of getting yellow are 5 to 6.


c. Odds of getting blue are 2 to 9. 

11.  a.  P(BH) = 1/50


b. P(D) = 2/50

c. P(BD) = 3/50


d. P(C) = 4/50


e. P(FD) = 5/50

13. Use a table and count the possibilities. 


a. P(sum of 2) = 1/36


b. P(sum of 3) = 2/36

c. P(sum of 4) = 3/36

d. P(sum of 5) = 4/36

e. P(sum of 6) = 5/36

f. P(sum of 7) = 6/36

g. P(sum of 8) = 5/36

h. P(sum of 9) = 4/36

i. P(sum of 10) = 3/36

j. P(sum of 11) = 2/36

k. P(sum of 12) = 1/36

15. 38550 / 75320 = 51.2% boys, and thus 48.8% girls.
17. Theoretical probability is the probability obtained under ideal (theoretical) circumstances. Empirical probability is the probability observed under the conditions of an experiment. While these may differ for any given number of empirical trials, the law of large numbers guarantees that the empirical probability will approach the theoretical probability as more and more trials are carried out. 

19. P(red) = ¼ (only RR produces red)   

20. P(pink) = 2/4 = ½ (Rr and rR make pink)   

21. P(white) = ¼ (only rr produces pink).

24. P(c.f. among Caucasians) = 1/2000 = 0.0005

25. P(c.f. among others) = 0.000004

26. 0.0005 * 150,000 = 75.
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27-29. To be a carrier, each parent must carry one cystic fibrosis gene (C) and one gene that does not lead to cystic fibrosis (n). The table shapes up like this. 

27. Their first child will have the disease if s/he gets CC. The probability is ¼.

28. Their first child will be a healthy carrier if s/he gets only one C gene. The probability is 2/4 = ½.

29. Their first child will not be a carrier if s/he gets nn. This probability is ¼. 

49. P(hits colored area) = area_colored / area_not_colored 

= (6x6 – 4x4 + 2x2) / (8x8 – (6x6 + 4x4 – 2x2))
= 24 / (64 – 24) = 24/40 = 0.6, or 60%.

53. P(women are in adjacent seats) = N(women are in adjacent seats) / N(total arrangements) 


To find the numerator, treat the women as one group and fill four slots: ___ ___ ___ ___. There are 4! ways to do this, and then 3! ways to arrange the women after their location in line is selected. So the probability we are looking for is:


(4!)(3!) / (6!) = 144 / 720 = 0.2, or 20%.

