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1. ( Writing About Mathematics ) Clovis said that when p q  is false and q r  is true, r  must 

be true. Do you agree with Clovis? Explain why or why not. 

 

2. ( Writing About Mathematics ) Regina  said that when p q  is true , then p q  must be 

true. Do you agree with Regina? Explain why or why not. 

 

3. In (a) – (l), assume that the first two sentences in each gropu are true. Determine whether the 

third sentence is true, is false, or cannot be found to be true or false. Justify your answer. 

 

(a) I save up money or I do not go on the 
trip. 
I go on the trip. 
I save up money. 
 

(b) If I speed, then I get ticket. 
I speed. 
I get ticket. 

(c) I like swimming or kayaking. 
I like kayaking. 
I like swimming. 
 

(d) I like swimming or kayaking. 
I do not like kayaking. 
I like swimming. 

(e) 18x   if 14x  . 

14x   

18x   
 

(f) I live in Pennsylvania if I live in 
Philadelphia. 
I do not live in Philadelphia. 
I live in Pennsylvania. 
 

(g) If I am late for dinner, then my dinner 
will be cold. 
I am late for dinner. 
My dinner is cold. 
 

(h) If I am late for dinner, then my dinner 
will be cold. 
I am not late for dinner. 
My dinner is not cold. 
 

(i) I will go to college if and only if I work 
this summer. 
I do not wprk this summer. 
I will go to college. 
 

(j) The average of two numbers is 20 if 
the numbers are 17 and 23. 
The average of two numbers is 20. 
The two numbers are 17 and 23. 

(k) If I am late for dinner, then my dinner 
will be cold. 
My dinner is not cold. 
I am not late for dinner. 
 

 

(l) If I do not do well in school, then I will 
not receive a good report card. 
I do well in school. 
I receive a good report card. 

 

4. (Applying Skills) In (1)-(13), assume that each given sentence is true. Write a conclusion using 

both premises, if possible. If no conclusion is possible, write “ No conclusion ”. Justify your 

answer. 
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(1) If I play the trumpet, I take band. 
I play the trumpet. 
 

(2) 6  is rational or irrational. 

6  is not rational. 

 

(3) If 2 6 14b  , then 2 8b  . 

If 2 8b  , then 4b  . 

2 6 14b   
 

(4) If it is 8:15 a.m. then it is morning. 
It is not morning. 

(5) If k  is a prime, then 8k  . 

8k   
 

(6) x  is even and a prime if and only if 

2x   

2x   
 

(7) It is February or March, and it is not 
summer. 
It is not March. 
 

(8) If x  is divisible by 4, then x  is 
divisible by 2. 
x  is divisible by 2. 

(9) On Saturdays, we go bowling or we fly 
kites. 
Last Saturday, we did not go bowling. 
 

(10)  I study computer science, and wood 
shop or welding. 
I do not take woodshop. 

(11) Five is a prime if and only if five has 
exactly two factors. 
Five is a prime. 
 

(12) If x  is an integer greater than 2 and x  
is a prime, then x  is  odd. 
x  is not an odd integer. 

(13) If a ray bisects an angle, the ray divides the angle into two congruent angles. 
Ray DF does not divide angle CDE into two congruent angles. 

 

 

5. The three statements given below are each true. What conclusion can be found to be true? 

(1) If Rachel joins the choir then Rachel likes to sing. 

(2) Rachel will join the choir or Rachel will play basketball. 

(3) Rachel does not like to sing. 

 

6. If Alice goes through the looking glass, then she will see Tweedledee. If Alice sees Tweedledee, 

then she will see the Cheshire Cat. Alice does not see the Cheshire Cat. 

 

Show that Alice does not go through the looking glass.  

 

7. Three siblings, Ted, Bill and Mary, each take a different course in one of three areas for their 

senior year: mathematics, art and thermodynamics. The following statements about siblings are 

known to be true. 
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 Ted tutors his siblings taking the mathematics course. 

 The art students and Ted have an argument over last night’s basketball game. 

 Mary loves the drawing made by her sibling taking the art course. 

What course is each sibling taking ? 

 

8. Can  p q r   be true when p  is false ?  If so, what are the truth values of q  and r ? Justify 

your answer. 

 

9. Can  p q r   be true when r  is false ?  If so, what are the truth values of p  and q ? Justify 

your answer. 

 

10. When p q   is true and q r  is true, what is the truth value of r ? 

 

11. When p q  is false and q r  is true, what is the truth value of r ? 

 

12. When p q  is false , what is the truth value of q r ? 

 

13. When p q  and p q  are both true, what are the truth values of p  and q ? 

 

14. When p q  and p q  are both false, what are the truth values of p  and q ? 

 

15. When p q  is true and p q  is false, what are the truth values of p  and q ? 

 

16. When p q  is true, p r  is true and q  is false, what is the  truth value of r ? 

 

17. Laura, Marta, and Shanti are a lawyer, a doctor, and an investment menager. 

 The lawyer is Marta’s sister. 

 Laura is not a doctor. 

 Either Marta or Shanti is a lawyer. 

What is the profession of each woman? 

18. Alex, Tony, and Kevin each have a different job: a plumber, a bookkeeper, and a teacher. 

 Alex is a plumber or a bookkeeper. 

 Tony is a bookkeeper or a teacher. 

 Kevin is a teacher. 
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What is the profession of each person? 

19. Victoria owns stock in three companies: Alpha, Beta, and Gamma. 

 Yesterday, Victoria sold her shares of Alpha or Gamma. 

 If she sold Alpha, then she bought more shares of Beta. 

 Victoria did not buy more shares of Beta. 

Which stock did Victoria sell yesterday? 

20. Ren, Logan, and Kadoogan each had a different lunch. The possible lunches are: a ham 

sandwich, pizza, and chicken pot pie. 

 Ren or Logan had chicken pot pie. 

 Kadoogan did not have pizza. 

 If Logan did not have pizza, then Kadoogan had pizza. 

Which lunch did each person have? 

21. Zach, Steve, and David each play a different sport: basketball, soccer, or baseball. Zach made 

each of the following true statements. 

 I do not play basketball. 

 If Steve does not play soccer, then David plays baseball. 

 David does not play baseball. 

What sport does each person play? 

22. Taylor, Melissa, and Lauren each study one language: French, Spanish, and Latin. 

 If Melissa does not study French, then Loren studies Latin. 

 If Lauren studies Latin, then Taylor studies Spanish. 

 Taylor does not study Spanish. 

What language does each person study? 

23. Three friends, Augustus, Brutus, and Caesar, play a game in which each decides to be either a 

liar or a truthteller. A liar must always lie and a truthteller muat always tell truth. When you met 

these friends, you asked Augustus which he had chosen to be. You didn’t hear his answer, but 

Brutus volunteered, “ Augustus said that he is a liar.” Caesar added, “ If one of us is a liar, then 

we are all liars. ” Can you determine, for each person, whether he is a liar or a truthteller?  


