Problems on Counting Principles (Multiplication Rule, Permutation, Combination)

1. A survey on a sample of 25 new cars being sold at a local auto dealer was conducted to see which of the following three options, air-conditioning, radio and power windows were already installed. The survey found 15 had air-conditioning, 12 had radio, 11 had power windows, 5 had air-conditioning and power windows, 9 had air-conditioning and radio, 4 had radio and power windows and 3 had all three options. Find the number of cars that had a) only power windows; b) only air-conditioning; c) only radio; d) radio and power windows but not air-conditioning; e) air-conditioning and radio, but not power windows; f) only one of the options; g) none of the options. 
Ans: 5, 4, 2, 1, 6, 11, 2

2. A store sells clothes for men. It had 3 different kinds of jackets, 6 different kinds of shirts, and 4 different kinds of pants. Find the number of ways a person can buy a) one of the items for a present; b) one of each of the items for a present.
Ans: 13, 72

3.  A class contains 8 male students and 6 female students. Find the number of ways that the class can elect: a) a class representative; b) two class representatives, one male and one female; c) a president and a vice-president. 
Ans: 14, 48, 182

4. There are 6 roads between A and B and 4 roads between B and C. Find the number of ways a person can drive a) from A to C by way of B; b) round-trip from A to C by way of B; c) round-trip from A to C by way of B without using the same road more than once.  

 Ans: 24, 576, 360

5. Suppose a code consists of two letters followed by a digit. Find the number of codes; b) codes with distinct letters; c) codes with the same letters.
Ans: 6760, 6500, 260

6. Find the number of ways where 6 people can ride a toboggan where a) anyone can drive; b)  one of three must drive.
Ans: 720, 360

7. Find the number of permutations that can be formed from all of the letters of each word: a) COMMITTEE; b) BASEBALL. 
Ans: 45360, 5040

8. A box contains 10 light bulbs. Find the number of ordered samples of size 3 a) with replacement; b) without replacement.
Ans: 1000, 720

9. A class contains 9 boys and 3 girls. Find the number of ways a teacher can select a committee of 4. 
Ans: 495

10. Repeat problem 9, but where: a) there are to be 2 boys and 2 girls; b) there is to be exactly one girl; c) there is to be at least one girl.
Ans: 108, 252, 369

11. A box contains 6 blue socks and 4 white socks. Find the number of ways two socks can be drawn from the box where a) there are no restrictions; b) they are different colors; c) they are to be the same color.
Ans: 45, 24, 21

12. A woman has 11 close friends. Find the number of ways she can invite 5 of them to dinner.
Ans: 462

13. Repeat problem 12, but where a) two of the friends are married and will not attend separately; b) two of the friends are not on speaking terms and will not attend together. 

Ans: 210, 252

14. There are 9 students in class. Find the number of ways the students can take three tests if 3 students are to take each test. 
Ans: 1680

15. Find the number of ways 9 toys may be divided among 4 children if the youngest is to receive 3 toys and each of the others 2 toys.
Ans: 7560

