Thinking Skills 

Paper I 

(MCQs)
(1 hour, 40 points)

1. If a statement is ambiguous then,

(A)  It is contradictory.
(B)  It has more than one interpretation.

(C)  It has no interpretation at all.

(D)  None of the above.
2. If an argument is valid then, 

(A)  It has a valid form in PL.

(B)  It has an invalid form in PL.

(C)  This information is not enough to determine whether it has a valid form or not.

(D)  None of the above.

3. If an argument is invalid then,

(A)  It has a valid form.

(B)  Necessarily, its conclusion is false.

(C)  Necessarily, it has an invalid form.

(D)  None of the above. 
4. X ( p, Y ( q ( X ( Y ( p & q is the scheme for which rule of logic?

(A)  (Elimination

(B)  (Introduction

(C)  &Elimination

(D)  &Introduction

5. If a formula is contingent then the last column of its truth-table consists of,

(A)  all Ts.

(B)  all Fs.

(C)  Some Ts and some Fs.

(D)  None of the above.

6. If p ( q and q ( p then which one is false:
(A)  ( p ( q
(B)  ( ~p ( ~q 
(C)  p ( ~q
(D)  q ( q ( p
7. X is a set of premises. X ( Q is given. Then necessarily,

(A)  X ( ~Q

(B)  X, ~Q ( P & ~P

(C)  X, P ( ~Q

(D)  X, Q ( ~Q

8. X is a set of premises. X ( A ( B is given. Then,

(A)  X, B ( A

(B)  X, A ( ~B

(C)  X ( ~B ( ~A

(D)  X ( A & ~A

9. X is a set of premises. X ( P ( R is given. Then,

(A)  X, R ( P

(B)  X, P ( R

(C)  X, P ( Q

(D)  X ( R ( P
10. Let X = {x | ( x } and let Y = {y | ( y }. If X ( Y then,
(A)  ( is sound but not complete.
(B)  ( is complete but not sound.
(C)  ( is complete and sound.
(D)  ( is neither.
11. Let X = {x | ( x} and let Y = {y | ( y}. If Y ( X then,

(A)  ( is sound but not complete.
(B)  ( is complete but not sound.
(C)  ( is complete and sound.
(D)  ( is neither.
12. Let X = {x | ( x } and let Y = {y | ( y }. If Y = X then
(A)  ( is sound but not complete.
(B)  ( is complete but not sound.
(C)  ( is complete and sound.
(D)  ( is neither.
13. The power set of {a, b} is,
(A)  {{a}}

(B)  {{a}, {b}, {a, b}}

(C)  {(, {a}, {b}, {a, b}}

(D)  {{a}, {b}}

14. The intersection of the sets of natural numbers, {1, 2, 3,…} and even numbers {2, 4, 6, …} is,

(A)  Odd numbers

(B)  Even numbers

(C)  Natural numbers

(D)  Real numbers

15. The cardinality of the power set is given by 2x where x is the cardinality of the set. What is the cardinality of the power set of the power set of a set with cardinality 4.
(A)  4

(B)  16

(C)  28
(D)  216
16. How many rows are there in the truth-table for P ( Q ( R

(A)  2

(B)  4

(C)  6

(D)  8

17. In a truth-table all the rows in which the premises are true the conclusion is also true then that sequent is:

(A)  Valid

(B)  Invalid

(C)  We cannot know

(D)  None of the above

18. In a hall the number of seats, given by set S, and the number of people, given by P, are such that no person is standing, and no seat is empty. Then
(A)  |S| < |P|

(B)  |P| < |S|

(C)  |S| = |P|

(D)  |S| ( |P|

19. What is the intersection of the following sets {2, 4, 6, …} and {1, 3, 5, …}

(A)  (
(B)  {{}}

(C)  Natural numbers

(D)  None of the above 
20. What is the cardinality of the intersection of the set of theorems of propositional logic and those of predicate logic?
(A)  0

(B)  1

(C)  infinite

(D)  a large finite number
Paper II
Short Answer Questions

(1 hour, 60 points)

	1. 
	Prove the following sequents:

(a)  P ( R, R ( T ( P ( T

(b)  P ( Q, Q(R ( P ( R
(c)  P ( ~P ( Q

(d)  P ( R, P ( R ( R

	[16 points]
[4 points]

[4 points]

[4 points]

[4 points]



	2. 
	The following sequent is invalid, P ( Q : Q ( P. Show the invalidity of the form by constructing a counter-example.


	[3 points]

	3. 
	What is the deduction theorem? Which rules of logic correspond to the forward direction of the theorem and to the reverse direction of the theorem?


	[3 points]

	4. 
	Why are theorems of logic considered analytic?


	[3 points]

	5. 
	If a formula is inconsistent (or contradictory) then it does not have a model. If a set of sentences is inconsistent then it does not have a model. Explain what does this mean, first for an individual formula, and then for the set of sentences.

	[3 points]


	6. 
	How do children come to know words, given they have so little input of data? (If you disagree with what is taught in class, then clearly express your own view on the topic.)

	[2 points]

	7. 
	Meaning depends on usage and convention. However, a scientist may insist that water mean H2O. What is wrong with that statement?

	[2 points]

	8. 
	Translate the following statements into predicate logic. Clearly define the predicates and constants used.
a. There are only two elements.
b. There are only two balls, one is red and the other is blue.
c. Scott is tallest in his class. [Hint: He is taller than the others.]
d. The President of Pakistan is an autocrat.
e. All men are mortal.
f. The photon is both a particle and a wave.

	[12 points]
[2 points]
[2 points]

[2 points]

[2 points]

[2 points]


[2 points]



	9. 
	Which of the following are theorems of predicate logic:

( Fa ( (x(Fx)

( (x(Fx) ( ~(x(~Fx)
( [(Fa ( Ga) & Fa] ( Ga
( (x(Fx) ( ~(x(~Fx)

( (x(Fx ( Gx) ( ~Fx

	[10 points]
[2 points]

[2 points]

[2 points]

[2 points]

[2 points]

	10. 
	What does the term analytic mean? Illustrate with 2 examples.


	[4 points]

	11. 
	There are three boxes. One is labeled "APPLES" another is labeled "ORANGES". The last one is labeled "APPLES AND ORANGES". You know that each is labeled incorrectly. You may the questioner to pick one fruit from one box which you choose. Then using that result label the boxes correctly.
Incorrectly Labelled

APPLES

ORANGES

APPLES & ORANGES

Correctly labelled


	[2 points]
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