Honors Discrete 15.1 – 15.3 Worksheet SOLUTIONS

Use a separate piece of paper as needed.

Read each question carefully to identify if you need to use the sum rule, multiplication rule, a permutation, or a combination to calculate the size of the sample space. 

1) If you have 6 shirts, 5 pants and 3 hats, how many different shirt – pants – hats outfits are possible?
6•5•3 = 90 
2) How many different ways can Mrs. Galway paint her living room?
 If she has the following options:

Color: sage, lilac, taupe, antique white, sky blue
Type: latex, oil
Texture: flat, satin, eggshell, semi-gloss, gloss

5•2•5 = 50  
3) A restaurant offers a lunch special that offers one side, one entrée, and a dessert. They have 7 different sides, 4 entrees, and 2 desserts to choose from. 
a. How many different lunch specials are possible? 


7•4•2 = 56 specials;  


b. How many different lunches could you order if you wanted an entrée and a dessert or side to eat?

(7 + 2 ) • 4 = 36 or 7•4 + 2•4 
4) Find the total number of possible answer keys for a 10 question, multiple-choice test with four answer choices (A, B, C, D). 
4•4•4•4•4•4•4•4•4•4 = 410 
5) A 5 question quiz has 5 answer choices(A, B, C, D, E). 

a. How many different ways could students write answers to the quiz? 
55 = 3125
b. If the students knew in advance that each answer choice was only used once, then how many less ways could the quiz be answered than in part a. 
5•4•3•2•1 = 5P5 = 120

55 – 5P5 = 3125 – 120 = 3005
c. If you knew the answer option B was used exactly once and all other answer choices could be used multiple times, then how many possible ways could student answer the quiz now?

5C1•4•4•4•4 or 5(4•4•4•4) =1280 
6) Your college email account asks you to make a new password using numbers and letters. The requirements for the password are that (1) be 5 characters long, (2) begin with a letter, (3) end in a number, and (4) it is not case sensitive.  

a. How many passwords are possible?
 26• 36•36 •36• 10 = 12,130,560
b. How many passwords last digit is a multiple of 3? 
26•36•36•36• 3 = 3,639,168
c. How many passwords do not contain your first and last initials? 
#1: Different First and Last Initial (24• 34•34•34•10 = 9,432,960) 
#2: Same First and Last Initial (25• 35•35• 35•10 = 10,718,750)
7) A password using numbers and letters must be 7 characters long and it is not case sensitive.  

a. How many passwords are possible with no restrictions? 
367 = 36·36·36·36·36·36·36
b. How many passwords do not contain a repeated character? 
36P7 = 36·35·34·33·32·31·30
c. How many passwords 1st 4 characters are numbers and last 3 characters are letters and no repeated characters? 

10P4 · 26P3 = 10·9·8·7·26·25·24
4 numbers, then 3 letters
d. How many passwords contain all numbers or all letters and no repetition of characters?
10P7 + 26P7 = 10·9·8·7·5·4·3 + 26·25·24·23·22·21·20









All numbers

or

All Letters
8) How many four-digit numbers between (0 and 9,999)…

a. are odd numbers?

10•10•10•5 = 5000

b. have all even digits?

5•5•5•5 = 625

c. begin with an odd and end with even digits?

5•10•10•5 = 2500
9) How many five-digit numbers (between 10,000 and 99,999)  

a. are even?

9•10•10•10•5 = 45,000
b. divisible by 5?

9•10•10•10•2 =18,000
c. 
divisible by 25?

9•10•10•4 = 3600
d. No repeated digits?

9•9•8•7•6 = 27,216

10) How many six-digit numbers (between 100,000 and 999,999) 

a. end in a multiple of 3?
 9·104·3 = 270,000
b. Contain exactly 3 9’s and 3 7’s. 

6 spots Choose 3 for 9’s then in 3 leftover spots choose 3 for 7s = 6C3 · 3C3= 20
c. 
Contain exactly two 8’s and four 5’s?# 

6 spots Choose 2 for 8’s then in 4 leftover spots choose 4 for 5s =  6C2· 4C4= 15
d. No repeated digits?

9·9P5 = 9·9·8·7·6·5 = 136,080

11) 10 students enter an election with the top 5 vote getters being awarded the class positions of President, Vice President, Speaker of the House, Secretary, and Treasurer. How many different ways could these students be elected to class positions?
10•9•8•7•6  = 10P5 = 30,240 
12) 5 seniors, 4 juniors, 3 sophomores, and 2 freshmen line up to get into a high school football game. In how many ways can they line up… 

a. If a student can stand anywhere in line? 
14P14 = 14! = 14•13•12•11•10•9•8•7•6•5•4•3•2•1
b. if the first person must be an upperclassman? (Upperclassmen = Junior or Senior)
9(13P13) = 9•13! = 9•13•12•11•10•9•8•7•6•5•4•3•2•1
c. if the freshmen are at the beginning and end of the line?

2(12P12) 1= 2•12! •1 = 2•12•11•10•9•8•7•6•5•4•3•2•1•1
d. if the seniors cut to be the first 5 places in line? 

(5P5) (9P9) =  5! 9! = 5•4•3•2•1•9•8•7•6•5•4•3•2•1

e. if the students line up by grade level (Seniors to Freshmen) and everyone wants to be as close to the front as possible?

(5P5) (4P4) (3P3) (2P2) = 5! 4!3!2! = 5•4•3•2•1•4•3•2•1•3•2•1•2•1
13) 10 field players to start a soccer game from a team of 20 players:
a.  How many ways are there to pick a starting lineup without naming positions for each player?  Order doesn’t matter when no positions given 20C10 = 184,756
b. How many ways are there to pick a starting line up where each player is assigned a specific position? Order matters for positions 
 20P10 = 20•19•18•17•16•15•14•13•12•11
14)  If there are 4 senior awards given away each year to the graduating class with different scholarship prizes for each award and no senior can win more than one award, then how many different ways can the award be given away to a graduating class of 100 students. 

Order matters for different scholarship prizes  100P4  = 100•99•98•97
