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1. The pizza pizza phone number 613-737-1111 has k distinct digits in it. State the set of these digits and 

all the subsets of this set that have one or two elements. 
 
Answer 1:   S={1,3,6,7},  so for 1 element subsets, E1= {1},{3},{6},{7} (4 subsets of 1 element)  
and  for 2 element subsets,  E2= {1,3}, {1,6},  {1,7},  {3,6},  {3,7},   {6,7}.  (6 subsets of 2 elements).  

 In general, for a set of n objects, there are C(n,k) subsets of size k,  so there are n subsets of size 1 and 0.5n(n-1) 
subsets of size 2.    

o In Q1,  for 1 element; n=4, k=1 so C(4,1)=4!/((4-1)!*1!) = 4 combinations of 1 element 
o  for 2 elements; n=4, k=2 so C(4,2)=4!/((4-2)!*2!) = 6 combinations of 2 elements. 

 
2. Suppose four teams, numbered one through four, play a round-robin tournament: every pair of teams play a 
game. Two teams play each game and one of them wins; ties do not occur. 

(a) Define a set W so that the elements of W correspond to the possible scenarios of the tournament. An 
element of W should specify the entire sequence of outcomes of the games. Explain how the elements of 
your set correspond to the possible scenarios. 
(b) How many possible scenarios are there? 
 

 
 
3. Suppose A and B are events for some probability space such that P(AB) = 0.2 and P(A U B) = 0.5. Find the set of 
possible values of the pair (P(A), P(B)) and sketch this set. 
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4.  Suppose twelve students in a class are to be grouped into teams. 

(a) If each team has three students, how many ways are there to form teams? (The ordering of 
students within teams does not matter, and the ordering of the teams does not matter.) 
(b) If each team has either two or three students, how many ways are there to form teams? 
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5. Suppose five cards are drawn from a standard 52 card deck of playing cards, with all possibilities being equally 
likely. 

(a) E1 is the event that all five cards are one of A, K, Q, (though not necessarily of the same suit). 
Find P(E1): 
(b) E2 is the event that either all the five cards are from the same suit or four three of the five cards are 
A, K, Q, from a common suit. Find P(E2): 
 
A5.    
a) There are 3x4=12  cards in the deck that are A,K,Q.    Thus there are  C(12,5) = 12!/(7!x5!) 
=12x11x10x9x8/(5x4x3x2) = 792 ways of choosing cards for E1.   Normalizing by the number of all 
outcomes,  C(52, 5),  we get P(E1)= C(12,5)/C(52/5)=792/2598960  = 0.0003 
 
b)  E2 is the union of two events E4 and E3 which are defined as; 

 E3 is the event of having 3 of the cards A, K, Q of the same suit. 

 E4 is the event of having all 5 cards of the same suit. 
The number of outcomes in E3 is 4 x 49 x48 = 9408  because there are four suits to choose from and the 
4

th
 and 5

th
 cards can be any of the remaining 49 and 48  cards. 

The number of outcomes in E4 is  C(13,5)x4 =    
The number of outcomes common to E1 and E3 is 4x(9 x 8) =  since there are 4 suits and 9 remaining 
A,K,Q. 
So number of outcomes in E2 = E3 U E4  =  9408 + 5148 – 288 = 14268. 
So P(E2)= 14268/C(52,5) =14268/2598960 = 0.0055 

 
 
 
 

6. The results of three flips of a biased coin are observed. The probability of a head occurring is 0.4. Consider the 
following events: 

A: At least two heads are observed 
B: Exactly one tail is observed 
C: Exactly two tails are observed 

a) List an appropriate sample space S for this experiment. 
b) Are the events of getting a head on a flip independent for the 3 flips? 
c) Find P(A); P(B’); P(B ∩ C); P(A ∩ B); P(B /A); P(A U B) 
d) Is there a pair of mutually exclusive or independent events among A, B and C? If so which pairs are 
mutually exclusive or independent? 
 

 
 
Answer Q6. 
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7. A student is preparing for an exam by studying a list of 10 problems. She can solve 5 of them. For the exam, the 
instructor selects 4 questions at random from the list of 10. What is the probability that the student can solve all 4 
problems on the exam? 
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A7.  N=10, M=5, n=4,  X= # of correct answers has a hypergeometric distribution. 
P(X=4)  =  C(5,4)C(6,0)/C(10,4) = 5/(10x9x8x7x0.5) =5/2520= 0.00198 

 
 
 
8. If S = {2,3,4,6,10}, A = {4, 6} and B = {3, 4, 6, }, determine (i) A’, (ii) A ∩ B, (iii) B−A, (iv) A−B, and (v) A’ ∩ B. 
 
 
Answ 8:  If S = {2,3,4,6,10}, A = {4, 6} and B = {3, 4, 6,}, determine (i) A’, (ii) A ∩ B, (iii) B−A, (iv) A−B, and (v) A’ ∩ B. 

(i) A’ = [2,3,10], (ii) AB= [4,6], (iii) B-A=3 (iv) A-B= [null set] (v) A’B= [3] 
 
 
 
9. Determine whether the following sets are finite, infinitely countable or uncountable: 

A = {null, red, green, 1.333}, 
B = {x | x

2
 − 2x + 1 = 0, x € R}, 

C = N0 = {0, 1, 2, . . .}, 
D = {students currently attending kindergarten worldwide}, 
E = {Canadian teams in the NHL playoffs}, 
F = {students currently enrolled in a mining engineering program at the University of Ottawa}, 
G = {x | x € R, 0 < x < 99} = (0, 99), 
H = {x | x

2
 + 3x + 2 = 0, x € I}, 

I = {−1,−2} ∩ [0, 3]. 
 
Determine if any of these sets is equal to any other;  and which is a subset of another? 
 
 
Answ 9:   
A is a finite set of 4 elements 
B={1} since x^2-2x+1=0 has only one root,  so  B is a finite set of one element. 
C is a countably infinite set. 
D is a countably infinite set. 
E and F are finite sets (null sets) since there are no Canadian teams in the NHL playoffs this year and there is 
no mining engineering program at uOttawa. (only data mining – minerals and earth resources part of Geology) 
G in an uncountable set since there are an infinite number of real numbers between 0 and 99. 
H={-1,-2} so is a finite countable set. 
I is a null set.   There is no intersection of –ve integers and real positive number less than or equal to 3. 
 
Since E, F and I are a null sets, they are subsets of all others.  Otherwise B is a subset of C, D and G.   

 
    
 


