
MATHS

BOOKS - CENGAGE MATHS (ENGLISH)

MATHMETICAL REASONING

Illustration

1. Form the truth table of  and 

Watch Video Solution

p ∨ q p ∨ ~q

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_NIUcsMVy57Nf
https://dl.doubtnut.com/l/_b5xGuSQAVq5l


2. Find the truth values of 

(i) 

Watch Video Solution

~(P ∨ ~q)     (ii)~(~p ∧ ~q)

3. Find the truth values of the following

compound statements : 

(i)  


(iii) 

Watch Video Solution

P ∧ (q ∧ r)    (ii)(p ∨ q) ∨ r

p ∧ (q ∨ r)     (iv)(p ∧ q) ∨ r

https://dl.doubtnut.com/l/_b5xGuSQAVq5l
https://dl.doubtnut.com/l/_qWVskjLTRZDu


4. Find the truth values of 

Watch Video Solution

(i)~p → q     (ii)~(p → q)

5. Find the truth values of 

(i) 

Watch Video Solution

~p ↔ q    (ii)~(p ↔ q)

6. Show that the compound statements

 and  are logically equivalent.(p ∨ q) ∧ ~p ~p ∧ q

https://dl.doubtnut.com/l/_aUY156qhEx2O
https://dl.doubtnut.com/l/_tkfXFsW2XqRt
https://dl.doubtnut.com/l/_2gKBo6TFgrRw


Watch Video Solution

7. Show that 

Watch Video Solution

(p ∨ q) → r ≡ (p → r) ∧ (q → r)

8. For the the statements "If two angles are

congurent, then they have the same measure",

write the converse, inverse and contrapositive

statements.

Watch Video Solution

https://dl.doubtnut.com/l/_2gKBo6TFgrRw
https://dl.doubtnut.com/l/_cZK5rYvZiX5p
https://dl.doubtnut.com/l/_FEuOOf3Qkj1w


9. Show that 

(i)  is a tautology 


 is a contradiction

Watch Video Solution

p → (p ∨ q)

(ii)(p ∨ q) ∧ (~p ∧ ~q)

10. Show that  is a

tautology

Watch Video Solution

[(p ∨ q) ∨ r] ↔ [p ∨ (q ∨ r)]

https://dl.doubtnut.com/l/_kaelH4wFkr98
https://dl.doubtnut.com/l/_eQ4rAo0jId0J


11. Write the negation of statements "2+3 =5 and

8< 10"

Watch Video Solution

12. Prove that 

Watch Video Solution

q ∧ ~p ≡ ~(q → p)

13. Write the negation of the compound

propostion . "If the examination is difficult, then I

shall pass if I study hard".

https://dl.doubtnut.com/l/_svqoCjoQTY27
https://dl.doubtnut.com/l/_sGK80GcKGYhF
https://dl.doubtnut.com/l/_qz7cwO7ljQOB


Concept Application

Watch Video Solution

1. Write down the truth table for the compound

statements : 

Watch Video Solution

(~p ∨ q) ∧ (~p ∧ ~q)

2. Find the truth values of the following

compound statements : 

https://dl.doubtnut.com/l/_qz7cwO7ljQOB
https://dl.doubtnut.com/l/_CupzZYhKNWQS
https://dl.doubtnut.com/l/_r6udnlh8OO61


Watch Video Solution

(a)(p ∨ ~r) ∧ (q ∨ ~r)       (b)~(p ∨ ~q) ∧ (~p ∨ r)

3. Find the truth values of 

(a) 

Watch Video Solution

~p → (q → p)      (b)(p → q) → (p ∧ q)

4. Find the truth values of 

(a)

(p ↔ ~q) ↔ (p → p)     (b)(p → q) ∨ ~(p ↔ ~q)

https://dl.doubtnut.com/l/_r6udnlh8OO61
https://dl.doubtnut.com/l/_ialOMfRDTVsO
https://dl.doubtnut.com/l/_0V590gd3qACg


Watch Video Solution

5. Construct the truth table for the followings

statements : 

(a)  


(c) 

Watch Video Solution

(p ∧ q) → ~p    (b)(p ∧ q) → (p ∨ q)

(p ∧ q) → r        (d)[p ∧ (~r)] → (q ∨ r)

6. Show that .

Watch Video Solution

~(p ↔ q) ≡ (p ∧ ~q) ∨ (~p ∧ q)

https://dl.doubtnut.com/l/_0V590gd3qACg
https://dl.doubtnut.com/l/_2e7FLVwZ0Sri
https://dl.doubtnut.com/l/_pwjjJs6N8Wl7
https://dl.doubtnut.com/l/_humWGu2mk8Lc


7. Are the following statements equivalent : 

'If the trades do not reduce the price then the

government will take action against them '. 'it is

not true that the traders do not reduce the

prices and government does not take action

against them'.

Watch Video Solution

8. For the statement: "If a quadilateral is a

rectangle , then it has two paisrs of parallel

https://dl.doubtnut.com/l/_humWGu2mk8Lc
https://dl.doubtnut.com/l/_golp1tSfDu4Z


sides", write the converse, inverse and

contrapositive statements.

Watch Video Solution

9. Show that  is a

tautology

Watch Video Solution

(p ∧ q) ∨ (~p) ∨ (p ∧ ~q)

10. Show that 

is a tautology

[(p → q) ∧ (q → r)] → (p → r)

https://dl.doubtnut.com/l/_golp1tSfDu4Z
https://dl.doubtnut.com/l/_x3GBYb1feX7N
https://dl.doubtnut.com/l/_ufVaRRI2BaR9


Watch Video Solution

11. Prove that .

Watch Video Solution

~((~p) ∧ q) ≡ p ∨ (~q)

12. prove that  is a

contradiction.

Watch Video Solution

(p ∧ q) ∧ ~(p ∨ q)

13. Prove that ~(~p → ~q) ≡ ~p ∧ q

https://dl.doubtnut.com/l/_ufVaRRI2BaR9
https://dl.doubtnut.com/l/_j6lrOwUcPbYQ
https://dl.doubtnut.com/l/_1e6Wp0bVAuUp
https://dl.doubtnut.com/l/_1siPphrhMfbF


Single Correct Answer Type

Watch Video Solution

1. Which of the following is not a statement.

A. 2 is an odd number

B. 10 is less than 8

C. the number 13 is prime

D. please do me a favour

Answer: D

https://dl.doubtnut.com/l/_1siPphrhMfbF
https://dl.doubtnut.com/l/_HF2tUb5vAFF7


Watch Video Solution

2. If p: 'Ram is tall' and q: 'Ram is intelligent' ,

then the statement  is

A. Ram is not tall or he is intelligent.

B. Ram is tall or he is intelligent

C. Ram is not tall and he is intelligent

D. Ram is not all then he is intelligent

Answer: A

Watch Video Solution

~p ∨ q

https://dl.doubtnut.com/l/_HF2tUb5vAFF7
https://dl.doubtnut.com/l/_L8ZW52NpekxY


3. Consider the statement p: 'New Delhi is a city'.

Which of the following is not negation of p?

A. New delhi is not a city

B. it is false that new delhi is a city

C. it is not case that New delhi is a city

D. None of these

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_L8ZW52NpekxY
https://dl.doubtnut.com/l/_iJ6F5q757Tvy
https://dl.doubtnut.com/l/_cHWKd8DtxbC3


4. Which of the following is the inverse of the

proposition 'If a number is a prime then it is

odd' ?

A. IF a number is not odd then it is not a

prime

B. if a number is a prime then it is odd

C. If a number of is not odd then it is a prime

D. IF a number is not a prime then it is not

odd.

Answer: D

https://dl.doubtnut.com/l/_cHWKd8DtxbC3


Watch Video Solution

5. Consider the following statements : 

p: It rains today 

q: I go to school 

r: I Shall meet any friends 

s: I shall go for a movie 

Then which of the following proposition

represents 'If it does not rain or if I do not go to

school, then I shall meet my friend and go for a

movie .'?

A. ~(p ∧ q) → (r ∧ s)

https://dl.doubtnut.com/l/_cHWKd8DtxbC3
https://dl.doubtnut.com/l/_cyUbICPofwiR


B. 

C. 

D. None of these

Answer: A

Watch Video Solution

~(p ∧ ~q) → (r ∧ s)

~(p ∧ q) → (r ∨ s)

6. Negation of 'Paris is in France and London is

in England' is

A. Paris is in England and London is in France

https://dl.doubtnut.com/l/_cyUbICPofwiR
https://dl.doubtnut.com/l/_cUMtkBt3QTuH


B. Paris is not in France or london is not in

England

C. Paris Is in england or london is in France

D. None of these

Answer: B

Watch Video Solution

7. Which of the following is not a proposition ?

A.  is a prime3

https://dl.doubtnut.com/l/_cUMtkBt3QTuH
https://dl.doubtnut.com/l/_CToHyIs3vIK7


B.  is irrational

C. Mathematics is interesting

D. 5 is an even integer

Answer: C

Watch Video Solution

√2

8.  is equal to

A. 

B. 

~((~(~p)) ∧ q)

~p ∧ q

~p ∨ ~q

https://dl.doubtnut.com/l/_CToHyIs3vIK7
https://dl.doubtnut.com/l/_qtBUxPDk5NpZ


C. 

D. 

Answer: B

Watch Video Solution

p ∧ ~q

~p ∧ ~q

9.  is equal to

A. 

B. 

C. 

~(p ∨ (~p))

~p ∨ q

(~p) ∧ q

~p ∨ ~p

https://dl.doubtnut.com/l/_qtBUxPDk5NpZ
https://dl.doubtnut.com/l/_LTJc81zHFVOL


D. 

Answer: B

Watch Video Solution

~p ∧ ~q

10. Which of the following is logically equivalent

to ?

A. 

B. 

C. 

~(~p → q)

p ∧ q

p ∧ ~q

~p ∧ q

https://dl.doubtnut.com/l/_LTJc81zHFVOL
https://dl.doubtnut.com/l/_f25BnR52WTlK


D. 

Answer: D

Watch Video Solution

~p ∧ ~q

11. If p,q and r are simple propositions with truth

values T,F and T , respectively, then the truth

value of  is

A. True

B. False

C. true if r is false

(~p ∨ q) ∧ ~r → p

https://dl.doubtnut.com/l/_f25BnR52WTlK
https://dl.doubtnut.com/l/_DbHwb9ZolCty


D. true if q is true

Answer: A

Watch Video Solution

12. If the statements , q and r

are all false, then p

A. is true

B. is false

C. may be true or false

(p ∧ ~r) → (q ∨ r)

https://dl.doubtnut.com/l/_DbHwb9ZolCty
https://dl.doubtnut.com/l/_xk7zhqCHoGER


D. data is insufficient

Answer: A

Watch Video Solution

13. If p,q and r are simple propositions such that

 is true, then

A. p,q and r are all false

B. p,q and r are all true

C. p,qare true and r is false

(p ∧ q) ∧ (q ∧ r)

https://dl.doubtnut.com/l/_xk7zhqCHoGER
https://dl.doubtnut.com/l/_RBngcRsmg355


D. p is true and q, r are false

Answer: B

Watch Video Solution

14.  is equal to

A. .

B. 

C. none of these

D. 

~(p ∨ (~p ∨ q))

~p ∧ (p ∧ ~q)

(p ∨ ~q)v~p

https://dl.doubtnut.com/l/_RBngcRsmg355
https://dl.doubtnut.com/l/_iRVQtGZ8Xtn7


Answer: A

Watch Video Solution

15.  is logically equivalent

to

A. p

B. 

C. q

D. 

(~(p ∨ q)) ∨ (~p ∧ q)

~p

~q

https://dl.doubtnut.com/l/_iRVQtGZ8Xtn7
https://dl.doubtnut.com/l/_ycRsdISnJFsG


Answer: B

Watch Video Solution

16. If the inverse of implication  is defined

as  , then the inverse of the proposition 

 is

A. 

B. 

C. 

D. none of these

p → q

~p → ~q

(p ∧ ~q) → r

~r → (~p ∨ q)

r → (p ∧ ~q)

~q ∨ (p ∧ r)

https://dl.doubtnut.com/l/_ycRsdISnJFsG
https://dl.doubtnut.com/l/_5Pp6ddWQEloz


Answer: C

Watch Video Solution

17. The negation of  is

A. 

B. 

C. 

D. none of these

Answer: A

q ∨ (p ∧ r)

~q ∧ ( − p ∧ − r)

~q ∧ (p ∧ r)

~q ∨ (p ∧ r)

https://dl.doubtnut.com/l/_5Pp6ddWQEloz
https://dl.doubtnut.com/l/_EAL4ksR7BaAp


Watch Video Solution

18. The contrapositive of  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(p ∨ q) → r

r → (p ∨ q)

~r → (p ∨ q)

~r → (~p ∧ ~q)

p → (q ∨ r)

https://dl.doubtnut.com/l/_EAL4ksR7BaAp
https://dl.doubtnut.com/l/_zlEiS14CxHxU
https://dl.doubtnut.com/l/_vWIqbVlI3RK4


19. If  is false, then the truth values

of p,q, and r are, respectively.

A. T,T,F

B. F,F,F

C. F,T,T

D. T,F,F

Answer: D

Watch Video Solution

p → (q ∨ r)

https://dl.doubtnut.com/l/_vWIqbVlI3RK4


20.  is

A. a tautology

B. a contradiction

C. neither a tautology nor a contradiction

D. None of these

Answer: B

Watch Video Solution

(p ∧ ~q) ∧ (~p ∧ q)

21. The properties  is a(p → ~q) ∧ (~p → p)

https://dl.doubtnut.com/l/_YPoJpXWAhbJp
https://dl.doubtnut.com/l/_6W24Dlj1EMjq


A. tautology and contradiction

B. neither tautology nor contradiction

C. contradiction

D. tautology

Answer: C

Watch Video Solution

22. The false statement among the following is

A.  is a contradictionp ∧ (~p)

https://dl.doubtnut.com/l/_6W24Dlj1EMjq
https://dl.doubtnut.com/l/_SB5mmnTo1MeQ


B.  is a contradiction

C.  is a tautology

D. none of these

Answer: B

Watch Video Solution

(p → q) ↔ (~q → ~p)

p ∨ (~p)

23. Which of the following is logically equivalent

to ?

A. 

~(~p → q)

p ∧ q

https://dl.doubtnut.com/l/_SB5mmnTo1MeQ
https://dl.doubtnut.com/l/_BmibaXzsSkET


B. 

C. 

D. 

Answer: D

Watch Video Solution

p ∧ ~q

~p ∧ q

~p ∧ ~q

24. If  is false, the truth values of p

and q are , respectively

A. F,T

p → (~p ∨ q)

https://dl.doubtnut.com/l/_BmibaXzsSkET
https://dl.doubtnut.com/l/_sSJ4BszXkSkv


B. F,F

C. T,T

D. T,F

Answer: D

Watch Video Solution

25. The conditional statement  is

A. a tautology

B. a fallacy

(p ∧ q) → p

https://dl.doubtnut.com/l/_sSJ4BszXkSkv
https://dl.doubtnut.com/l/_Zw2KHcbBhwZD


C. neither tautology nor fallacy

D. None of these

Answer: A

Watch Video Solution

26.  is

A. a contradiction

B. a tautology

C. either (1) or (2)

(p ∧ ~q) ∧ (~p ∧ q)

https://dl.doubtnut.com/l/_Zw2KHcbBhwZD
https://dl.doubtnut.com/l/_uMA8yJaQ1Aft


D. neither (1) nor (2)

Answer: A

Watch Video Solution

27. The proposition  is

A. a contradiction

B. a tautology

C. either (1) or (2)

D. neither (1) nor (2)

p → ~(p ∧ ~q)

https://dl.doubtnut.com/l/_uMA8yJaQ1Aft
https://dl.doubtnut.com/l/_z4kGLDc16llt


Answer: D

Watch Video Solution

28.  is

A. a contradiction

B. a tautology

C. either (1) or (2)

D. neither (1) nor (2)

Answer: A

(p ∧ ~q) ∧ (~p ∨ q)

https://dl.doubtnut.com/l/_z4kGLDc16llt
https://dl.doubtnut.com/l/_QuZuFYAVNsQ5


Watch Video Solution

29. In the truth table for the statements

, the last column has the

truth value in the following order

A. (a) TTTT

B. (b) FTFT

C. (c) TTFF

D. (d) FFFF

Answer: A

h id l i

(p → q) ↔ (~p ∨ q)

https://dl.doubtnut.com/l/_QuZuFYAVNsQ5
https://dl.doubtnut.com/l/_2NIaaYmpl3Mq


Watch Video Solution

30. If each of the statements 

and p are true then which of the following is

NOT true ?

A. q is false

B. r is true

C.  is false

D.  is false

Answer: D

W t h Vid S l ti

p → ~q, ~r → q

r → q

r ∧ ~q

https://dl.doubtnut.com/l/_2NIaaYmpl3Mq
https://dl.doubtnut.com/l/_vncFD9YG2NOM


Watch Video Solution

31. Which of the following is true?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

p ∧ ~p ≡ t

p ∨ ~p ≡ f

p → q ≡ q → p

p → q ≡ ~q → ~p

https://dl.doubtnut.com/l/_vncFD9YG2NOM
https://dl.doubtnut.com/l/_05VflK71CuXC
https://dl.doubtnut.com/l/_PvJEr4H5z4D1


32. If p is true and q is false, then which of the

following statements is NOT true ?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

p ∨ q

p ∧ (~q)

p → p

p → q

https://dl.doubtnut.com/l/_PvJEr4H5z4D1


33. If  is false, then truth

values of p,q and r are respectively.

A. T,T,T

B. T,F,T

C. T,F,F

D. F,T,T

Answer: C

Watch Video Solution

(p ∧ ~r) → (~p ∨ q)

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


34. Statements 

A. is contradiction

B. is tautology

C. is neither contradiction not tautology

D. None of these

Answer: B

Watch Video Solution

(p → q) ↔ (q → p)

35. The contrapositive of inverse of  isp → ~q

https://dl.doubtnut.com/l/_VgsGCHsxkEmm
https://dl.doubtnut.com/l/_yeRMRq4csaAw


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

p → q

~q → p

q → p

~q → ~p

36. Consider the following statements : 

p: He is intelligent 

q: He is strong 

https://dl.doubtnut.com/l/_yeRMRq4csaAw
https://dl.doubtnut.com/l/_3lvvG1KewOFN


Then symbolic form of statements 'it is wrong

that he is intelligent or strong's

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

~p ∨ ~q

~p ∨ q

~p ∧ ~q

p ∧ ~q

37.  is equivalent to~(p ∨ q) ∨ (~p ∧ q)

https://dl.doubtnut.com/l/_3lvvG1KewOFN
https://dl.doubtnut.com/l/_na9YFurX4wLL


A. q

B. p

C. 

D. 

Answer: C

Watch Video Solution

~p

~q

38. If  is false, then the truth values

of p,q, and r are, respectively.

p → (q ∨ r)

https://dl.doubtnut.com/l/_na9YFurX4wLL
https://dl.doubtnut.com/l/_9FiSOyTnUDSU


Archives

A. F,T,T

B. T,T,F

C. T,F,F

D. F,F,F

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_9FiSOyTnUDSU


1. Statements -1 :  is equivalent to 

 


Statement-2:  is a tautology.

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

statement 2 is a correct explanation for

statement 1

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

statement 2 is not a correct explanation

for statement 1

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

~(p ↔ ~q)

p ↔ q

~(p ↔ ~q)

https://dl.doubtnut.com/l/_WYgfsL1OmMPb


D. statement 1 is false, statement 2 is true

Answer: C

Watch Video Solution

2. If S be a non - empty subset of R. Consider the

following statement p . There is a rational

number  such that .Write the

negation of the statement p.

A.  and  is not rational

x ∈ S x > 0

x ∈ S x ≤ 0 ⇒ x

https://dl.doubtnut.com/l/_WYgfsL1OmMPb
https://dl.doubtnut.com/l/_Vta3I6j44FCZ


B. There is rational number  such that 

.

C. There is no rational number  such

that .

D. Every rational number  satisfies 

Answer: D

Watch Video Solution

x ∈ S

x ≤ 0

x ∈ S

x ≤ 0

x ∈ S

x ≤ 0

https://dl.doubtnut.com/l/_Vta3I6j44FCZ


3. 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

A. 

B. 

C. 

D. 

~(p ∧ R) ↔ Q

~p ∧ (Q ↔ ~R)

~(Q ↔ (P ∧ ~R))

~Q ↔ ~P ∧ R

https://dl.doubtnut.com/l/_oQhM85YX70og


Answer: C

Watch Video Solution

4. The negation of the statement 

"If I becomes a teacher, then I will open a school",

is

A. I will become a teacher and I will not open

a school.

B. Either I will not becomes a teacher or I will

not open a school.

https://dl.doubtnut.com/l/_oQhM85YX70og
https://dl.doubtnut.com/l/_6QHt1UhL3WyU


C. Neither I will becomes a teacher nor I will

open a school

D. I will not becomes a teacher or I will open

a school.

Answer: A

Watch Video Solution

5. Consider : 

Statement I: 

 is a fallacy 
(p ∧ ~q) ∧ (~p ∧ q)

https://dl.doubtnut.com/l/_6QHt1UhL3WyU
https://dl.doubtnut.com/l/_OM79LpRFUcXF


Statement II:  is a

tautology

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

statement 2 is a correct explanation for

statement 1

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

statement 2 is not a correct explanation

for statement 1

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

D. statement 1 is false, statement 2 is true

(p → q) ↔ (~q → ~p)

https://dl.doubtnut.com/l/_OM79LpRFUcXF


Answer: B

Watch Video Solution

6. The statement  is

A. equivalent to 

B. equivalent to 

C. a tautology

D. a fallacy

Answer: A

~(p ↔ ~q)

p ↔ q

~p ↔ q

https://dl.doubtnut.com/l/_OM79LpRFUcXF
https://dl.doubtnut.com/l/_RWudJ9ZCuzTW


Watch Video Solution

7. The negation of  is equivalent to

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

~s ∨ (~r ∧ s)

s ∧ ~r

s ∧ (r ∧ ~s)

s ∨ (r ∨ ~s)

s ∧ r

https://dl.doubtnut.com/l/_RWudJ9ZCuzTW
https://dl.doubtnut.com/l/_2EkorJfqB175
https://dl.doubtnut.com/l/_vSMZeJkKy4Db


8. The Boolean Expression

 is equivalent to :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(p ∧ ~q) ∨ q ∨ (~p ∧ q)

p ∧ q

p ∨ q

p ∨ ~p

~p ∧ q

https://dl.doubtnut.com/l/_vSMZeJkKy4Db


9. The following statement

 is

A. a fallacy

B. a tautology

C. equivalent to 

D. equivalent to 

Answer: B

Watch Video Solution

(p → q) → [(~p → q) → q]

~p → q

p → ~q

https://dl.doubtnut.com/l/_O5YpUS6mC31U


10. The Boolean expression  is

equivalent to

A. 

B. 

C. p

D. q

Answer: B

Watch Video Solution

(p ∧ r) → (p ∨ r)

~p

~q

https://dl.doubtnut.com/l/_pQOQU9sR0E3m

