Questions: Propositions & Validity
Let,

P: “Grass is green”, 

Q: “Grass is coloured”,

R: “Sky is grey”

S: “Socrates is mortal”

1. Then,
A. If P then it is necessary that Q
B. If Q then it is necessary that P
C. If P then it is impossible that Q
D. If Q then it is impossible that P
2. The following is possible,
A. P and not Q

B. R and not R

C. S and P and not S

D. R and S

3. The following is necessarily true (where T is some proposition),
1. P

2. Q

3. R

4. T or not T 

4. If one of P or S is true then,
A. P

B. S

C. P and S

D. None of the above

5. The conclusion of a valid argument is C. Then given the premises, 
A. C is valid

B. C is invalid

C. not C is impossible

D. C is impossible
6. The argument “The grass is green. Therefore, the grass is coloured” does not have a valid form in PL because:

A. It is an invalid argument.

B. In PL the forms ignore the content of propositions.

C. It, in fact, does have a valid form in PL.
D. None of the above.

7. If the form of an argument is invalid then,
A. the argument is necessarily invalid.

B. the argument is possibly valid.

C. the argument is necessarily valid.

D. none of the above.

8. The Premise of an argument 
A. is assumed to be true for the sake of the argument.
B. has to be true otherwise the argument is pointless.

C. is assumed to be false for the sake of the argument.

D. has to be false otherwise the argument is pointless.

9. Logic concerns itself with
A. the validity of arguments with true premises only.

B. the validity of arguments with premises assumed to be true.

C. proving the truth of premises.

D. proving the falsity of premises.
10. If the conclusion of an argument follows necessarily from the premises then:
A. The argument is valid.

B. The argument is not necessarily valid.

C. The form is valid.

D. The form is not valid.

11. Two valid arguments, A1 and A2 are such that the premise of A2 is the conclusion of A1. Then:
A. The conclusion of A2 does not follow necessarily from the conclusion of A1.

B. The conclusion of A1 follows necessarily from the conclusion of A2.

C. The conclusion of A2 follows necessarily from the premise of A1.
D. None of the above.

12. What are the number of propositions that can be inferred from the proposition: “The sky is blue”:
1. 1

2. 0

3. infinite

4. none

13. The valid propositional forms are:
1. 1

2. n, where n < 100

3. infinite

4. none

14. The substitution instance of a form is 
1. another logical form.

2. an argument.

3. always a valid argument.

4. always an invalid argument.

15. Given a conditional, if its antecedent is true then it can be inferred that its consequent is also true. This rule is called:
A. Modus Tollens

B. Modus Ponens

C. &Introduction

D. &Elimination

16. If X then Y, then
A. Y if X
B. X if Y
C. X whenever Y
D. none of the above

17. If X is a necessary condition
 for Y then
A. Y ( X
B. X ( Y
C. X & Y
D. none of the above

18. If X is a sufficient condition
 for Y then

A. X ( Y
B. Y ( X
C. X & Y
D. none of the above

19. X is necessary and sufficient
 for Y, Then
A. X ( Y
B. Y ( X
C. X ( Y
D. none of the above

20. Which of the following sequents is valid:
A. P, Q ( R

B. P, P ( Q ( ~P

C. P, P ( Q ( Q

D. none of the above

21. Let X, Y, Z be any formulas of PL. If X ( Y and Y ( Z then,
A. X ( Z
B. Z ( X
C. Y ( X
D. none of the above

1. Translate these natural language sentences into PL. In each case make explicit what the sentential letters in PL represent:

(i) Either the sun is shinning or it is raining

(ii) If all students are hardworking then they will pass the course

(iii) Either the students are hardworking or they will fail the course

(iv) If the door is open then the door is brown

(v) Jane will buy a new car if Jane has money

(vi) Whenever he plays a cut shot he gets out

(vii) It is not true that Jane will buy a new car

(viii) If the argument has a valid form then the argument is valid

(ix) If it is a square then it is not a circle

(x) Both Jane and Jill are hard-working

2. Tell whether these English sentences with PL expressions are true or false:

(i) ~P is true when P is false

(ii) (P & Q) is false when P and Q are true

(iii) P is false when P is true

(iv) (P v Q) is false when P is false, and Q is true

(v) It is false that P is false when P is true

(vi) Q cannot be true when ~Q is true

(vii) (P ( Q) is false when P is true and Q is false

(viii) If ~P is true and Q is true then (Q ( P) is false

(ix) If P is true and Q is false then it is impossible that (Q ( P) is false

(x) If Q is true then (Q v R v P v S v T) cannot be false.

3. Prove the following PL sequents (give the dependency numbers, line numbers, formula and rule of inference):

(i) P, Q: (P & Q)

(ii) 
(P & Q): (Q & P)
� Hint: Read this as if Y is true X is necessarily true; or, Y will not be true without X being true—thus whenever Y is true also X is true.


� Hint: Read this as the truth of X is sufficient to make Y true.


� Hint: Read this as two statements (1) X is sufficient for Y, and (2) X is necessary for Y.
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