
Part I: Select the statements to correctly fill in the blanks of the proof of the Theorem I given below.

Theorem l. Foranyrealnumberr, if 12 -6r*5) 0,thenr) Sorr /-I. (lnclusive "or").

Proof: Proof by contrapositive.

Assume that 
--(a) 

.

We will prove that 

-(b)-.

By assumption, we know that 

-(c)-. 

By subtracting 1 from both sides of the in-

equality, we get that r * 1 > 0 and therefore r - 1 is positive.

By assumption, we know that 

-(d)-. 

By subtracting 5 from both sides of the in-

equality, we get that r - 5 < 0 and therefore z - 5 is negative.

The product of a positive number and a negative number is negative. Therefore, 

-(e)-.

Multiplying out the left side of the inequality, we get that 

-(0

T

1. In the proof of the Theorem 1, what expression should go in the space labeled (a)?

2. In the proof of the Theorem 1, what expression should go in the space labeled (b)?

@"'-6r*5<o
B. z(5andr>1.

3. In the proof of the Theorem 1, what expression should go in the space labeled (c)?

r<5andr>1.
B. 12-6r*5>o

A. r<5

C.r15orr>1
D. r)5orr(1

C.r),5orc(1
D.12-6r*5>0

C, 12 - 6r f 5 > 0

D. r)1

A. 12 * 6r * 5 > 0

B. r>1

A.(r-1)("-5)>0

C. r)7

@""
5. In the proof of the Theorem 1, what expression should go in the space labeled (e)?

c. 12 - 6r * 5 > o

D. (r+1)("-5) <0

@"rr
4. In the proofofthe Theorem 1, what expression should go in the space labeled (d)?

@1"-1)("-5)<o
6, In the proof of the Theorem 1, what expression should go in the space labeled (f)?

A. 12*r-5<0 C. 12-6r+5<0
B. 12-6r*5)o S\"2 -6r*5<o\J



Part II: For the next four questions, your choices will be one of the following five statements. Any of
the statements could be the corect answer for more than one question.

A. z is rational and 37 is rational.

B. rl yisrational.

C. r is irrational and g is irrational.

D. r is irrational or y is irrational.

E. r i g is irrational.

Theorem 2. For any two real numbers, r and y, if r is rational and y is rational then r * y is rational.

Statementl: Adirectproof of TheoremZwouldassumeforrealnumbers randy that-(+)-andwould
prove that 

-(*)-.
7. What expression shoutd go in the space labeled (+) in Statement I ? A

8. What expression should go in the space labeled (*) in Statement 1? 9

Statement 2: A proof by contraspositive of Theorem 2 would assume for real numbers r and y that

-(&)-and 
would prove that 

-($)-.
9. What expression should go in the space labeled (&) in Statem eftz? & €

10. What expression should go in the space labeled ($) in Statement 2? p

Part III:
Deflne the following sets:

o A: {r eZ: r is a multiple of 3}

t B : {3,5,7,9}.

o C : {2,J,4,5}.

Indicate whether the followine statements are true or false. Select A for true and B for false. The universe

set is the set of all integers.
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