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MATHEMATICAL REASONING

Examples

1. Give three examples of sentences which are

not statements.

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_eJcS8TtUHLvX


Watch Video Solution

2. Write the negation of the following

statements: 

(i) Chennai is the capital of Tami Nadu. 

(ii)  is not a complex number 

(iii) All triangle are not equilateral triangle.

Watch Video Solution

√2

https://dl.doubtnut.com/l/_eJcS8TtUHLvX
https://dl.doubtnut.com/l/_GNIDgzM35fz4


3. Write the negation of the following

statements: 

(i)  is rational.

Watch Video Solution

√7

4. Write the negation of the following

statements: 

(i) p: All birds have wings. 

(ii) s: All students study mathematics at the

elementary level.

https://dl.doubtnut.com/l/_iqDmgCXzhTT1
https://dl.doubtnut.com/l/_QH7WfpzOV5PM


Watch Video Solution

5. Write the negation of the following

statements: Both the diagonals of a rectangle

have the same length.

Watch Video Solution

6. Write the component statement of the

compound statement " All living things have

two legs and two eyes".

Watch Video Solution

https://dl.doubtnut.com/l/_QH7WfpzOV5PM
https://dl.doubtnut.com/l/_UqGaGlGCxGXV
https://dl.doubtnut.com/l/_FzgHqFsZUYeE


7. Write the component statements of the

following compound statements. Mention the

connecting world. 

(i) It is raining and it is cold. 

(ii) Zero is a positive or negative number.

Watch Video Solution

8. Find the component statements of the

following compound statements and check

https://dl.doubtnut.com/l/_FzgHqFsZUYeE
https://dl.doubtnut.com/l/_dFoAYX6Ko5hk
https://dl.doubtnut.com/l/_kvvHZ3NDEXi7


whether they are true or false. 

(i) Number 3 is prime or it is odd.

(ii) All integers are positive, all integers are

negative (False). 

(iii) 100 is divisible by 3,11 and 5.

Watch Video Solution

9. Cheek whether "Or" used in the following

compound statement is exclusive or inclusive?

Write the component statements of the

compound statements and use them to check

https://dl.doubtnut.com/l/_kvvHZ3NDEXi7
https://dl.doubtnut.com/l/_4olw6ub0dWj8


whether the compound statement is true or

not. Justify your answer. t: you are

Watch Video Solution

10. Consider the statement "  is a rational

number or an irrational number". 

i. Find the component statements and check

whether they are true or false. 

ii. Check whether the compound statement is

true or false.

Watch Video Solution

√5

https://dl.doubtnut.com/l/_4olw6ub0dWj8
https://dl.doubtnut.com/l/_1IOpxBKlO0eh


11. Write the component statements of the

following compound statements and check

whether the compound statement is true of

false. 

(i) Two lines in a plane intersect at a point. 

or they are parallel. 

(ii) 125 is a multiple of 7 or 8 

iii. 36 is divisible by 6 or 9 

iv. 48 is divisible by 3 or 6

Watch Video Solution

https://dl.doubtnut.com/l/_1IOpxBKlO0eh
https://dl.doubtnut.com/l/_Zq4Gnt3T2dLn
https://dl.doubtnut.com/l/_nYL2NocTnCMc


12. i. Write the component statements, "All

prime numbers are either even or odd. 

ii. Check whether these component

statements are true or false. 

iii. Write the negation of the statement.

Watch Video Solution

13. Identify the quanti�er in the following

statements and write its negation. 

i. for all positive integers x, we have x + 2 > 8

https://dl.doubtnut.com/l/_nYL2NocTnCMc
https://dl.doubtnut.com/l/_uWMwB5ilZq91


ii. There exists a capital for every state in India.

iii. For every real number x, .

Watch Video Solution

x < x + 1

14. For each of the following compound

statements �rst identify the connecting words

and then break it into component statements. 

All rational numbers are real and all real

numbers are not complex.

Watch Video Solution

https://dl.doubtnut.com/l/_uWMwB5ilZq91
https://dl.doubtnut.com/l/_b1vohKS3Q99A
https://dl.doubtnut.com/l/_v9nKayRL2eJU


15. Identify the quanti�er in the following

statements and write the negation of the

statements. 

i. There exists a number which is equal to its

square. 

ii. For every real number x, x is less than x+1. 

iii. There exists a capital for every state in

India.

Watch Video Solution

https://dl.doubtnut.com/l/_v9nKayRL2eJU


16. Check whether the following pair of

statements are negation of each other. Give

reasons for your answer 

 is true for every real numbers

x and y. 

There exists real numbers x and y for which

Watch Video Solution

x + y = y + x

x + y = y + x.

https://dl.doubtnut.com/l/_jGyGBCiWeX3T


17. Rewrite the following statement with “if-

then” in �ve di�erent ways conveying the same

meaning. 

If a natural number is odd, then its square is

also odd.

Watch Video Solution

18. For the given statements identify the

necessary and su�cent conditions. 

https://dl.doubtnut.com/l/_qyHxSdz7Mgwe
https://dl.doubtnut.com/l/_qROPl5ar31yQ


t: If you drive over 80km per hour, then you

will get a �ne.

Watch Video Solution

19. Write the component statement of each of

the following statements. Also check whether

the statement are true or not. 

i. if  is equilateral, then it is isosceles.  

ii if x and y are integers, then xy is an irrational

number.

Watch Video Solution

ΔABC

https://dl.doubtnut.com/l/_qROPl5ar31yQ
https://dl.doubtnut.com/l/_jj7GNgXctvqJ


20. Write down the contrapositive statements

of the following statements 

i. if a number is divisible by 9, then it is

divisible by 3 

ii. If a triangle is equilateral, then it is isoceles.

Watch Video Solution

21. Write the converse of the following

statements. 

(i) If a number n is even, then  is even.  n2

https://dl.doubtnut.com/l/_jj7GNgXctvqJ
https://dl.doubtnut.com/l/_CoWF3Qq1xHUD
https://dl.doubtnut.com/l/_UOWr4WdMbmQM


(ii) If you do all the exercises in the book, you

get an A grade in the class. 

(iii) If two integers a and b are such that 

, then  is always a positive integer.

Watch Video Solution

a > b

a − b

22. Given below are two pairs of statements.

Combine these two statements using ''if and

only if ''. 

(i) p: If a rectangle is a square, then all its four

sides are equal. q: If all the four sides of a

https://dl.doubtnut.com/l/_UOWr4WdMbmQM
https://dl.doubtnut.com/l/_3CBG6XOcv63Y


rectangle are equal, then the rectangle is a

square. 

(ii) p: If the sum of digits of a number is

divisible by 3, then the number is divisible by 3.

q: If a number is divisible by 3, then the sum of

its digits is divisible by 3.

Watch Video Solution

23. Using the words ''necessary and su�cient''

rewrite the statement ''The integer n is odd if

https://dl.doubtnut.com/l/_3CBG6XOcv63Y
https://dl.doubtnut.com/l/_EtsJGcGYszbu


and only if  is odd''. Also check whether the

statement is true.

Watch Video Solution

n2

24. Write the contrapositive and converse of

the following statements. 

If x is a prime number, then x is odd.

Watch Video Solution

https://dl.doubtnut.com/l/_EtsJGcGYszbu
https://dl.doubtnut.com/l/_vlKt5rnHLfZJ


25. Write each of the following statements in

the form "if-then" 

i. You get a job implies that your credentials

are good. 

ii. The bannana trees will bloom if it stays

warm for a month. 

iii. A quadrilateral is a parallelogram if its

diagonals bisect each other. 

iv. to get an  in the class, it is necessary

that you do all the exercises of the book.

Watch Video Solution

A +

https://dl.doubtnut.com/l/_KyPquuVCdgWy


26. Check whether the statement if x and y are

odd integers, then xy is an odd integer is true

or false by 

i. direct method 

ii. Contrapositive method. 

iii. Contradiction method.

Watch Video Solution

27. Prove that if x is odd , then  is also odd.

Watch Video Solution

x2

https://dl.doubtnut.com/l/_QUR2wkFiR6Vu
https://dl.doubtnut.com/l/_mQ74bwbDmWg3


28. Show that  is irrational.

Watch Video Solution

√2

29. By giving a counter example, show that the

following statement 'if n is an odd integer,

then n is prime' is false.

Watch Video Solution

https://dl.doubtnut.com/l/_mQ74bwbDmWg3
https://dl.doubtnut.com/l/_SXsRkuTTAUK8
https://dl.doubtnut.com/l/_eKKS27litbku


30. Write the negation of the following

statement: 

i. p: for every positive real number x, the

number x-1 is also positive. 

ii. : All cats scratch.  

r: For every real number x, either x>1 or x<1. 

iv. : There exists a number x such that

.

Watch Video Solution

q

s

0 < x < 1

https://dl.doubtnut.com/l/_tMZgxdgFAf31


31. State the converse and contrapositive of

each of the following statements: 

p: A positive integer is prime only if it has no

divisors other than 1 and itself.

Watch Video Solution

32. Write each of the statements in the form

"if p, then q". 

i. : It is necessary to have a password to log

on to the server. 

p

https://dl.doubtnut.com/l/_9NpjsbtcBgjt
https://dl.doubtnut.com/l/_xfcZjuU8g2oK


ii. : There is tra�c jam whenever it rains.  

iii. : You can access the website only if you

pay a subscription fee.

Watch Video Solution

q

r

33. Rewrite each of the following statements

in the form ''p if and only if q'' 

p: If you watch television, then your mind is

free and if your mind is free, then you watch

television.

Watch Video Solution

https://dl.doubtnut.com/l/_xfcZjuU8g2oK
https://dl.doubtnut.com/l/_nd73WHNJs98Z


34. Given below are two statements 

p : 25 is a multiple of 5. 

q : 25 is a multiple of 8. 

Write the compound statements connecting

these two statements with ''And'' and ''Or''. In

both cases check the validity of the compound

statement.

Watch Video Solution

https://dl.doubtnut.com/l/_nd73WHNJs98Z
https://dl.doubtnut.com/l/_mXPysAUrkywO


35. Check the validity of the statements given

below by the method given against it. 

(i) p: The sum of an irrational number and a

rational number is irrational (by contradiction

method). 

(ii) q: If n is a real number with , then 

 (by contradiction method).

Watch Video Solution

n > 3

n2 > 9

https://dl.doubtnut.com/l/_JgBOufGRUTDP


36. Write the following statement in �ve

di�erent ways, conveying the same meaning. 

p: If a triangle is equiangular, then it is an

obtuse angled triangle.

Watch Video Solution

37. Show that the following statement is true

by the method of contrapositive. 

p: If x is an integer and x2 is even, then x is

also even.

https://dl.doubtnut.com/l/_irEH04uzHS5Z
https://dl.doubtnut.com/l/_JRydWCmP7799


Exercise

Watch Video Solution

1. A statement among the following is

A. Every rectangle is a parallelogram

B. Who is the father of geometry?

C. Is 1 a prime number?

D. Sit down

Answer: A

https://dl.doubtnut.com/l/_JRydWCmP7799
https://dl.doubtnut.com/l/_nx3HdzK6q6bW


Watch Video Solution

2. Of the following the one which is not a

statement is

A. 2+3=4

B. Moon revolves around the sun

C. 6 has four di�erent prime factors

D. Read the question carefully

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_nx3HdzK6q6bW
https://dl.doubtnut.com/l/_YecUMsaHa0SV


3. If p and q are two statement then a

statement which is always true is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

p ∨ q

p ∧ q

p ∨ ~q

q ∨ ~q

https://dl.doubtnut.com/l/_YecUMsaHa0SV
https://dl.doubtnut.com/l/_Dy302kyJEoZc


4. If p and q are true and r is false, then

A.  is false

B.  is false

C.  is true

D.  is false

Answer: C

Watch Video Solution

(p ∨ r) ∧ q

(q ∨ r) ∧ p

(p ∧ q) ∨ r

(~p ∨ q) ∧ (~r)

https://dl.doubtnut.com/l/_Dy302kyJEoZc
https://dl.doubtnut.com/l/_SOxzQzCxjBl5
https://dl.doubtnut.com/l/_HNx8UPSfwKSU


5. if p is true and q is false, then

A.  is true

B.  is false

C.  is true

D.  is false

Answer: C

Watch Video Solution

~(p ∨ ~q)

~(~p ∧ ~q)

(p ∧ q) ∨ (p ∧ ~q)

(p ∨ q) ∧ (q ∨ ~q)

https://dl.doubtnut.com/l/_HNx8UPSfwKSU


6. Each of the statement

 is true. Then

A. p is true

B. p is false

C. q is true

D.  is true

Answer: B

Watch Video Solution

p → q, q → r and ~r

q ∨ q

https://dl.doubtnut.com/l/_o1gRO5sjTn81
https://dl.doubtnut.com/l/_2liqNuuXkQxZ


7. If p,q are two statements, then

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

¬(p ∧ q) = ¬p ∧ ¬q

¬(p ∨ q) = ¬p ∨ ¬q

¬(p → q) = p ∧ q

¬(p → q) = p ∧ ¬q

https://dl.doubtnut.com/l/_2liqNuuXkQxZ


8. The conditional statement  is not

equivalent to

A. If p then q

B. q if p

C. p leads to q

D. p is necessary for q

Answer: D

Watch Video Solution

p ⇒ q

https://dl.doubtnut.com/l/_oaw43D9vUacA
https://dl.doubtnut.com/l/_BzqfxMFcm2ND


9. The negation of  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

p ↔ q

(~p ∨ q) ∧ (~q ∨ p)

(~p ∨ q) ∨ (~q ∨ p)

(~p ∧ q) ∧ (~q ∧ p)

(~p ∧ q) ∨ (~q ∧ p)

https://dl.doubtnut.com/l/_BzqfxMFcm2ND


10. Each of the statement

 is true. Then

A. r is false

B. r is true

C. q is true

D.  is true

Answer: B

Watch Video Solution

p ⇒ ~q, ~r ⇒ q and p

p ∧ q

https://dl.doubtnut.com/l/_mhJPO5loSxKD
https://dl.doubtnut.com/l/_tuobejYSwMQk


11. If p:0 is a natural number q:5 is a factor of

10, then

A.  are true

B.  is true and  is false

C.  is false

D.  is true

Answer: A

Watch Video Solution

p ⇒ ~q and ~p → q

p → ~q ~p → q

~p → q

~p → ~q

https://dl.doubtnut.com/l/_tuobejYSwMQk


12. If  is false, then p and q are

respectively

A. false, true

B. false, false

C. true, true

D. true, false

Answer: D

Watch Video Solution

p → (~p ∨ q)

https://dl.doubtnut.com/l/_rew3HGqbGEoc
https://dl.doubtnut.com/l/_vEaKrJJ73ybY


13.  is equivalent to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

p → q

~q → ~p

q → ~p

~q ⊤

~p → ~q

https://dl.doubtnut.com/l/_vEaKrJJ73ybY


14. Write the converse of the following

statements. 

(i) If a number n is even, then  is even.  

(ii) If you do all the exercises in the book, you

get an A grade in the class. 

(iii) If two integers a and b are such that 

, then  is always a positive integer.

A. if a number  is even, then n is even

B. if  not even, then n is not even

C. neither n nor  is even

n2

a > b

a − b

n2

n2

n2

https://dl.doubtnut.com/l/_Sn2gNn2QHeyP


D. none of these

Answer: A

Watch Video Solution

15. The negation of the statement given by "He

is rich and happy" is

A. He is not rich and not happy

B. He is not rich or he is not happy

C. He is rich but not happy

https://dl.doubtnut.com/l/_Sn2gNn2QHeyP
https://dl.doubtnut.com/l/_i31aTu8I7i77


D. He is not rich but happy

Answer: B

Watch Video Solution

16. The converse of the contrapositive of the

conditional  is

A. 

B. 

C. 

p → ~q

~p → q

~q ⊤

~p → ~q

https://dl.doubtnut.com/l/_i31aTu8I7i77
https://dl.doubtnut.com/l/_Z3cx9MFEFuJC


D. 

Answer: A

Watch Video Solution

p → q

17. If Ram secure 100 marks in Maths, then he

will get a mobile. 

The converse is

A. If ram gets a mobile, then he will not

secure 100 marks in Maths.

https://dl.doubtnut.com/l/_Z3cx9MFEFuJC
https://dl.doubtnut.com/l/_SRrQqxkRsF1C


B. If Ram does not get a mobile, then he

will secure 100 marks in Maths.

C. If Ram will get a mobile, then he secure

100 marks in maths.

D. none of these

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_SRrQqxkRsF1C


18. The negation of the proposition 

"If a quadrilateral is a square, then it is a

rhombus" is

A. if a quadrilateral is a square, then it is a

rhombus.

B. If a quadrilateral is a square, then it is

not a rhombus.

C. A quadrilateral is a square and it is not a

rhombus

https://dl.doubtnut.com/l/_I4BlVuyUaybi


D. A quadrilateral is ont a square and it is a

rhombus

Answer: C

Watch Video Solution

19. If it is raining, then I will not come. Give its

contrapositive.

A. If I will come, then it is not raining.

B. If I will not come, then it is raining

https://dl.doubtnut.com/l/_I4BlVuyUaybi
https://dl.doubtnut.com/l/_Vu0wHbQLkKmS


C. If I will not come, then it is not raining

D. If I will come, then it is raining

Answer: A

Watch Video Solution

20. Let p be the proposition: Mathematics is

interesting and let q be the proposition that

Mathematics is di�cult then the symbol 

means

p ∧ q

https://dl.doubtnut.com/l/_Vu0wHbQLkKmS
https://dl.doubtnut.com/l/_zsAjTsp1nKeZ


A. Mathematics is interesting implies that

Mathematics is di�cult

B. Mathematics is interesting implies and is

implies by Mathematics is di�cult

C. mathematics is interesting and

Mathematics is di�cult

D. Mathematics is interesting or

Mathematics is di�cult

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_zsAjTsp1nKeZ


Question From Competitive Exams

1. The statement  is equivalent to

A. 

B. 

C. 

D. 

Answer: A

~(p → q)

p ∧ (~q)

~p ∧ q

p ∧ q

~p~ q

https://dl.doubtnut.com/l/_zsAjTsp1nKeZ
https://dl.doubtnut.com/l/_qackieujSaj4


Watch Video Solution

2. If p:4 is an even prime number 

q:6 is a divisor of 12 and 

r: The HCF of 4 and 6 is 2, then which of the

following is true.

A. 

B. 

C. 

D. 

(p ∧ q)

(p ∨ q) ∧ ~r

~(q ∧ r) ∨ p

~p ∨ (q ∧ r)

https://dl.doubtnut.com/l/_qackieujSaj4
https://dl.doubtnut.com/l/_v0SOnTQT3qm0


Answer: D

Watch Video Solution

3. Which of the following is not true for any

two statements p and q?

A. 

B.  is a tautology

C.  is a contradiction

D. 

~[p ∨ (~q)] ≡ (~p) ∧ q

(p ∨ q) ∨ (~q)

(p ∧ q) ∧ (~q)

~(p ∨ q) ≡ (~p) ∨ (~q)

https://dl.doubtnut.com/l/_v0SOnTQT3qm0
https://dl.doubtnut.com/l/_VmHVHuD3a99i


Answer: D

Watch Video Solution

4. Let p be the statement 'Ravi races' and let q

be the statement 'Ravi wins'. Then the verbal

translation of  is

A. Ravi does not race and Ravi does not win

B. It is not true that Ravi races and Ravi

does not win

C. Ravi does not race and Ravi wins

~(p ∨ ~q)

https://dl.doubtnut.com/l/_VmHVHuD3a99i
https://dl.doubtnut.com/l/_RACDW7x9VOHC


D. It is not true that Ravi races or that Ravi

does not win

Answer: D

Watch Video Solution

5. Identify the wrong statement from the

below

A. 

B.  is tautology

~[p ∨ (~q)] ≅(~p) ∧ q

[ ∨ q] ∨ (~p)

https://dl.doubtnut.com/l/_RACDW7x9VOHC
https://dl.doubtnut.com/l/_m0Dct1ZyfRNR


C.  is a contradiction

D. 

Answer: D

Watch Video Solution

[p ∧ q] ∧ (~p)

~(p ∨ q) ≡ (~p) ∨ (~q)

6. Let p:7 is not greater than 4 and 

q: Paris is in France be two statements. 

The  is the statement~(p ∨ q)

https://dl.doubtnut.com/l/_m0Dct1ZyfRNR
https://dl.doubtnut.com/l/_UJwJ0mXSilEq


A. 7 is greater than 4 or paris is not in

France

B. 7 is not greater than 4 and paris is not

in France

C. 7 is greater than 4 and paris is in France

D. 7 is greater than 4 and paris is not in

France

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_UJwJ0mXSilEq
https://dl.doubtnut.com/l/_LjJuXkWNFbEQ


7. If  is a

compound statement, then  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

S(p, q, r) = (~p) ∨ [~(q ∧ r)]

S(~p, ~q, ~r)

~S(p, q, r)

S(p, q, r)

p ∨ (q ∧ r)

p ∨ (q ∨ r)

https://dl.doubtnut.com/l/_LjJuXkWNFbEQ
https://dl.doubtnut.com/l/_X4LzaYbJo5Ht


8. For any two statements p and q,

 is logically equivalents to

A. p

B. 

C. q

D. 

Answer: B

Watch Video Solution

~(p ∨ q) ∨ (~p ∧ q)

~p

~q

https://dl.doubtnut.com/l/_X4LzaYbJo5Ht


9. Let p: roses and red and q: The sun is a star.

Then the verbal translation of  is

A. Roses are not red annd the sun is not a

star

B. It is not true that roses are red or the

sun is not a star

C. It is not true that roses are red and the

sun is not a star

D. Roses are not red or the sun is a star

(~p) ∨ q

https://dl.doubtnut.com/l/_l9ti4wfdkLnJ


Answer: D

Watch Video Solution

10. The statement  is equivalent

to

A. 

B. 

C. 

D. 

p → (q → p)

q ⊤

~q ∨ ~p

p ∧ ~q

~q ⊤

https://dl.doubtnut.com/l/_l9ti4wfdkLnJ
https://dl.doubtnut.com/l/_e59c66Mi0dlH


Answer: B

Watch Video Solution

11. The negation of  is

A. 

B. 

C. 

D. 

Answer: C

(p ∨ ~q) ∧ q

(~p ∨ q) ∧ ~q

(p ∧ ~q) ∨ q

(~p ∧ q) ∨ ~q

(p ∧ ~q) ∨ ~q

https://dl.doubtnut.com/l/_e59c66Mi0dlH
https://dl.doubtnut.com/l/_BClxDSaKyFCM


Watch Video Solution

12. Which one of the following is not a

statement?

A. It is not that the sky is blue

B. Is the sky blue?

C. The sky is blue

D. The sky is dark in the night

Answer: B

https://dl.doubtnut.com/l/_BClxDSaKyFCM
https://dl.doubtnut.com/l/_ygcXM08PuHdw


Watch Video Solution

13. If p:2 plus 3 is �ve and 

q: Delhi is the capital of India are two

statements, then the statement 

"Delhi is the capital of India and it is not that 2

plus 3 is �ve" is

A. 

B. 

C. 

D. 

~p ∨ q

~p ∧ q

p ∧ ~q

p ∨ ~q

https://dl.doubtnut.com/l/_ygcXM08PuHdw
https://dl.doubtnut.com/l/_qFLlEExsPaAC


Answer: B

Watch Video Solution

14. Which one of the following is a statement?

A. close the door

B. Good evening sir

C. Bring the book

D. Mumbai is the capital of india

Answer: D

https://dl.doubtnut.com/l/_qFLlEExsPaAC
https://dl.doubtnut.com/l/_2CW9mKV3P3q4


Watch Video Solution

15. Let p,q and r be any three logical

statements. Which one of the following is

true?

A. 

B. 

C. 

D. 

Answer: C

~[p ∧ (~q)] ≡ (~p) ∧ q

~(p ∨ q) ∧ (~r) ≡ (~p) ∨ (~q) ∨ (~r)

~[p ∧ (~q)] ≡ (~p) ∧ q

~[p ∧ (~q)] ≡ (~p) ∧ ~q

https://dl.doubtnut.com/l/_2CW9mKV3P3q4
https://dl.doubtnut.com/l/_24VIO6YTK24U


Watch Video Solution

16. The truth values of p,q are r for which

 has truth value F are

respectively

A. F,T,F

B. F,F,F

C. T,T,T

D. F,F,T

Answer: D

(p ∧ q) ∨ (~r)

https://dl.doubtnut.com/l/_24VIO6YTK24U
https://dl.doubtnut.com/l/_dEQjvTyAxmmj


Watch Video Solution

17.  is logically equivalent to

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

~[(~p) ∧ q]

~(p ∨ q)

~[p ∧ (~q)]

p ∧ (~q)

p ∨ (~q)

https://dl.doubtnut.com/l/_dEQjvTyAxmmj
https://dl.doubtnut.com/l/_5Yuxji9OBBVV


18. The statement  is equivalent to

A. Statement-1 is true, statement-2 is false

B. Statement-1 is false, statement-2 is true

C. Statement-1 is true, statement-2 is true,

Statement-2 is a correct explanation for

statement-1

D. Statement-1 is true, statement-2 is true,

Statement-2 is not a correct explanation

for statement-1

~(p → q)

https://dl.doubtnut.com/l/_5Yuxji9OBBVV
https://dl.doubtnut.com/l/_ltgg6miOO0Ij


Answer: A

Watch Video Solution

19. The statement  is equivalent

to

A. 

B. 

C. 

D. 

p → (q → p)

p → (p ↔ q)

p → (p → q)

p → (p ∨ q)

p → (q ∧ q)

https://dl.doubtnut.com/l/_ltgg6miOO0Ij
https://dl.doubtnut.com/l/_BViuDeVLCNI8


Answer: C

Watch Video Solution

20. Statement-1:  is equivalent to 

.  

Statement-2:  is a tautology.

A. Statement-1 is true, statement-2 is true:

Statement-2 is not a correct explanation

for statement-1

B. Statement-1 is true, statement-2 is false

~(p ↔ ~q)

(p ↔ q)

~(p ↔ ~q)

https://dl.doubtnut.com/l/_BViuDeVLCNI8
https://dl.doubtnut.com/l/_1dqzzGZ92RWk


C. Statement-1 is true, statement-2 is true

D. Statement-1 is true, statement-2 is true,

statement-2 is correct explanation for

statement-1

Answer: B

Watch Video Solution

21. Let S be a non-empty subset of R. consider

the following statement: 

P: There is a rational number  such that x ∈ S

https://dl.doubtnut.com/l/_1dqzzGZ92RWk
https://dl.doubtnut.com/l/_UZ1pMsvViVLa


.  

Which of the following statements is the

negation of the statement P?

A. There is a rational number  such

that 

B. There is no rational number  such

that 

C. Every rational number  satis�es 

.

D.  and  is not rational

x > 0

x ∈ S

x ≤ 0

x ∈ S

x ≤ 0

x ∈ S

x ≤ 0

x ∈ S x ≤ 0 ⇒ x

https://dl.doubtnut.com/l/_UZ1pMsvViVLa


Answer: C

Watch Video Solution

22. Consider the following statements 

p: Suman is brilliant 

q: Suman is rich 

r: Suman is honest 

The negation of the statement "Suman is

brilliant and dishonest if and only if Suman is

rich" can be expressed as

https://dl.doubtnut.com/l/_UZ1pMsvViVLa
https://dl.doubtnut.com/l/_xRnh3NVvkHPY


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

~q ↔ ~p ∧ r

~(p ∧ ~r) ↔ q

~p ∧ (q ↔ ~r)

~(q ↔ (p ∧ − r))

23. The negation of the statement given by "He

is rich and happy" is

https://dl.doubtnut.com/l/_xRnh3NVvkHPY
https://dl.doubtnut.com/l/_i8hhJKTU4sh7


A. Neither I will become a teacher nor I will

open a school

B. I will not become a teacher or I will open

a school

C. I will become a teacher and I will not

open a school

D. Either I will not become a teacher or I

will not open a school

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_i8hhJKTU4sh7


https://dl.doubtnut.com/l/_i8hhJKTU4sh7

