Section 11.4 HW: 1, 5, 9 – 18 all
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1.  C(4,3) = 4 ( C(4 coins, 3 heads)     
5.  C(8,2) =  ( C(8 coins, 2 heads) = 28
9 – 12 Only two outcomes

9. C(7,1) = 7

10. C(7, 2) = 21

11. C(7, 3) = 35

12. C(7, 4) = 35

13-16 only two outcomes

13. C(8, 3) = 28

14. C(8,4) = 56

15. C(8,5) = 70

16. C(8, 6) = 56

17-18 Four outcomes

17. Order is not important:  There are 9 rooms and Peg will select 4.  C(9,4) = 126

18. There are 8 wrong classrooms so C(8, 4) = 56

Section 11.5 HW: 5-8, 15, 17, 19, 20, 23, 29

5. The compliment of at least one head is no heads. 

a) Compliment:  If a coin is tossed seven times there are 27 = 128 possibilities.  There is only 1 outcome that results in no heads (TTTTTTT).  So the number of ways that you can obtain at least one head is 128-1 = 127.

b) Multitasks:  At least one head implies 1 head, 2 heads, 3 heads, …, or 7 heads. So the number of ways to get at least one head (use Pascals) is  7 +  21 + 35 + 35 + 21 + 7 +  1 = 127.

6. The compliment of at least two head is less than two heads or no heads or 1 head. 

a) Compliment:  If a coin is tossed seven times there are 27 = 128 possibilities.  There is only 1 outcome that results in no heads (TTTTTTT) and 7 ways to get exactly one head. There are 8 ways to get less than two heads.  So the number of ways that you can obtain at least two head is 128-8 = 120.

b) Multitasks:  At least two head implies 2 heads, 3 heads, …, or 7 heads. So the number of ways to get at least one head (use Pascals) is 21 + 35 + 35 + 21 + 7 + 1 = 120.

7.  The number of ways to get at least two tails is the same as the number of ways to get at least two heads or 120 ways.

8. The compliment of at least one of each is only heads or only tails.  There are only two ways that you can get only heads or only tails. So of the 128 total outcomes we have 128 – 2 = 126 possible ways to get at least one of each.

15. a) C(8,3) = 56 ways to choose a set of three albums from eight choices.

b) Now there are only 7 albums to choose from. C(7,3) = 35 options.

c) This is the complement of part b. So there are 56 – 35 = 21 ways to choose a set that contains “Unchained.” Another way to do this is with the fundamental counting principle. We must select unchained (1 way), so the variety of outcomes comes from choosing the remaining 2 albums: This is C(7,2) = 21 ways. So 1 x 21 = 21, as expected.

17. Order is not important – you want to choose 3days of the week so that at least one starts with an S.  

a) Compliment:  There are C(7,3) = 35 different ways to select three of the seven days of the week.  The compliment of at least one starts with an S (two of seven days of the week) is that none of the choices starts with an S.  Since order does not matter, this really means that you do not want to pick any days of the week that starts with an  S. There are 5 non-S days of the weeks and we want to pick 3 of them or C(5,3) = 10 ways to pick three days of the week with none of them having a day that starts with an S.  So the number of ways to pick three distinct days of the week so that at least one starts with an S is 35 – 10 = 25.

b) Mulittasks.  At least one starts with an S implies that there is 1 day of the week that was selected that starts with an S or there is 2 days of the week that was selected that have S.  Examples are Saturday, Friday, Monday or Sunday, Saturday, Monday.  

C(2,1)___ x C(5,2) ________+ C(2,2)       x C(5, 1)         = 2 x 10 + 1 x 5 = 25

Pick one S    Pick two non-S     Pick 2 S
Pick 1 non-S

19. There are eight restaurants and we want to select three of them with two serving seafood and we need to find the number of ways that at least one selected restaurant will serve seafood if order is important.

Compliment: The numbers of total ways to select the restaurants is P(8, 3) = 8 x 7 x 6 = 336.  The compliment of at least one seafood restaurant is no seafood restaurants. The number of ways to pick three non-seafood restaurants is P(6, 3) = 6 x 5 x 4 = 120 since there are 6 non-seafood restaurants and we want to select three of them.  So the number of ways to select at least one seafood restaurant if order is important is given by P(8,3) – P(6,3) = 336 – 120 = 216.

20. The same question, but no order is unimportant. 

Compliment: The numbers of total ways to select the restaurants is C(8, 3) = 56.  The compliment of at least one seafood restaurant is no seafood restaurants. The number of ways to pick three non-seafood restaurants is C(6, 3) = 20 since there are 6 non-seafood restaurants and we want to select three of them.  So the number of ways to select at least one seafood restaurant if order is not important is given by C(8,3) – C(6,3) = 56 – 20 = 36.

23. In how many ways can a 4-person committee be chosen from 25 to include at least one of Fontana and Spradely.

Compliment:  Order is not important, so the number of total 4-person committees is given by C(25,4) = 12,650.  The compliment of at least one of Fontana and Spradely is that the committee has neither Fontana nor Spradely.  This committee has C(23, 4) = 8855.  So the number of ways a 4-person committee be chosen from 25 to include at least one of Fontana and Spradely is given by C(25,4) – C(23,4) = 12,650-8855 = 3795.

29. Compliment: How many five card hands contain all clubs.  C(13,5) = 1287. So the number of ways that at least one card that is not a club is given by C(52,5) – C(13,5),

