
MATHS

BOOKS - PREMIERS PUBLISHERS

DISCRETE MATHEMATICS

Worked Example

1. Verify the 

Closure property

Watch Video Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_4uccg6A6BzeH


2. Verify the 

Commutative property

Watch Video Solution

3. Verify the 

Associative property

Watch Video Solution

https://dl.doubtnut.com/l/_4uccg6A6BzeH
https://dl.doubtnut.com/l/_4p3IJAixOpgW
https://dl.doubtnut.com/l/_vZT4nixlwWom


4. Verify the 

Existence of identity

Watch Video Solution

5. Verify the 

Existence of inverse for the arithmetic

operation + on the set of all odd integers .

Watch Video Solution

Z0

https://dl.doubtnut.com/l/_m5z0CtU3oKp8
https://dl.doubtnut.com/l/_zlq4PLj5HJ1u


6. Let S set of all even number ,

Verify the : 

Closure property

Watch Video Solution

Ze and be +

7. Let S set of all even number ,

Verify the : 

Commutative property

Watch Video Solution

Ze and be +

https://dl.doubtnut.com/l/_wezPYo3Q06hu
https://dl.doubtnut.com/l/_xSAKLN6MAg9v
https://dl.doubtnut.com/l/_6iqIkOPVwh2M


8. Let S set of all even number ,

Verify the : 

Associative property

Watch Video Solution

Ze and be +

9. Let S set of all even number ,

Verify the : 

Identity property

Watch Video Solution

Ze and be +

https://dl.doubtnut.com/l/_6iqIkOPVwh2M
https://dl.doubtnut.com/l/_O6CKSOexfHlk
https://dl.doubtnut.com/l/_5dx9nawiJzze


10. Let S set of all even number ,

Verify the : 

Inverse element.

Watch Video Solution

Ze and be +

11. Let S set of all even number ,

Verify the : 

Closure property

Watch Video Solution

Ze and be +

https://dl.doubtnut.com/l/_5dx9nawiJzze
https://dl.doubtnut.com/l/_VKh6CqHFZ1vP


12. Verify the 

Commutative property

Watch Video Solution

13. Verify the 

Associative property

Watch Video Solution

https://dl.doubtnut.com/l/_QZG6tUin2jxu
https://dl.doubtnut.com/l/_urK08SwdVHbb


14. Verify the 

Existence of identity

Watch Video Solution

15. Verify the 

Existence of inverse of C with respect to +.

Watch Video Solution

https://dl.doubtnut.com/l/_a6ggfSb1Fcir
https://dl.doubtnut.com/l/_BqettM5MsHQM


16. Verify the 

Closure property

Watch Video Solution

17. Verify the 

Commutative property

Watch Video Solution

https://dl.doubtnut.com/l/_0XE0Ljy3Dcm0
https://dl.doubtnut.com/l/_1As4Kbscocle


18. Verify the 

Associative property

Watch Video Solution

19. Verify the 

Existence of identity

Watch Video Solution

https://dl.doubtnut.com/l/_g1T6sLFzzHZm
https://dl.doubtnut.com/l/_48vehe8ScMW8


20. Verify the 

Existence of inverse for the arithmetic

operation + on the set of all odd integers .

Watch Video Solution

Z0

21. Verify the 

Closure property

Watch Video Solution

https://dl.doubtnut.com/l/_WFBVNH0AgtoW
https://dl.doubtnut.com/l/_k6Sr8MMhTDmR


22. Verify the 

Commutative property

Watch Video Solution

23. Verify the 

Associative property

Watch Video Solution

https://dl.doubtnut.com/l/_IcF4ORHRXKT4
https://dl.doubtnut.com/l/_TsvmugY3U00F


24. Verify the 

Existence of identity

Watch Video Solution

25. Verify the 

Existence of inverse for the set Z with

following operation. 

Watch Video Solution

a ⋅ b = a + b + 2f or alla, b ∈ Z

https://dl.doubtnut.com/l/_JBt51wc24YIq
https://dl.doubtnut.com/l/_YGAXeCjF11h2
https://dl.doubtnut.com/l/_tDOlHndZ9f5g


26. Verify the 

Closure property

Watch Video Solution

27. Verify the 

Commutative property

Watch Video Solution

https://dl.doubtnut.com/l/_tDOlHndZ9f5g
https://dl.doubtnut.com/l/_ODSfgyam5wzP


28. Verify the 

Associative property

Watch Video Solution

29. Verify the 

Existence of identity

Watch Video Solution

https://dl.doubtnut.com/l/_bbDj0ukSNqIj
https://dl.doubtnut.com/l/_tlj5G5cBImSs


30. Let  be any

two bollean matrices of the same type �nd

Watch Video Solution

A = [
0 1

1 1
], B = [

1 1

0 1
]

A ∨ B and A ∧ B

31. Verify the 

Closure property

Watch Video Solution

https://dl.doubtnut.com/l/_CtwWGtkPw11O
https://dl.doubtnut.com/l/_RcaDqMdXlL8X


32. Verify the 

Commutative property

Watch Video Solution

33. Verify the 

Associative property

Watch Video Solution

https://dl.doubtnut.com/l/_62v3Nbly9Erf
https://dl.doubtnut.com/l/_aZARb0TswYCO


34. Verify the 

Existence of identity

Watch Video Solution

35. Verify the 

Existence of inverse for the operation

.

Watch Video Solution

+4  on Z4

https://dl.doubtnut.com/l/_ne7qiqVCn4IB
https://dl.doubtnut.com/l/_pKPlP62AqbnA


36. Let S be [1], [2], [3], [4], [5], [6] =

 verifty  

Closure property

Watch Video Solution

Z7 − [0] ⋅  be ×7

37. Let S be [1], [2], [3], [4], [5], [6] =

 verifty  

Commutative property

Watch Video Solution

Z7 − [0] ⋅  be ×7

https://dl.doubtnut.com/l/_tdSbjZ57Mfgi
https://dl.doubtnut.com/l/_TBuRyyjuzsEI
https://dl.doubtnut.com/l/_XHhs3ziDdh5A


38. Let S be [1], [2], [3], [4], [5], [6] =

 verifty  

Associative property

Watch Video Solution

Z7 − [0] ⋅  be ×7

39. Let S be [1], [2], [3], [4], [5], [6] =

 verifty  

Existence property

Watch Video Solution

Z7 − [0] ⋅  be ×7

https://dl.doubtnut.com/l/_XHhs3ziDdh5A
https://dl.doubtnut.com/l/_GZqXwl3N9U9Y
https://dl.doubtnut.com/l/_okNt4LAqoObC


40. Identify the valid statement from the

following 

Mount Everest is the highest mountain in the

world.

Watch Video Solution

41. Identify the valid statement from the

following 

4+5=9

Watch Video Solution

https://dl.doubtnut.com/l/_okNt4LAqoObC
https://dl.doubtnut.com/l/_ZBqiiVHwuUxM
https://dl.doubtnut.com/l/_DxjdLpWjeVHs


42. Identify the valid statement from the

following 

Watch Video Solution

9 + 6 > 10

43. Identify the valid statement from the

following 

Watch Video Solution

(100 − 10) = 80

https://dl.doubtnut.com/l/_DxjdLpWjeVHs
https://dl.doubtnut.com/l/_NH2hmcjdx1RH
https://dl.doubtnut.com/l/_5CtzKwaEAsOm


44. Identify the valid statement from the

following 

How beautiful the moon is !

Watch Video Solution

45. Identify the valid statement from the

following 

Bring the book to me

Watch Video Solution

https://dl.doubtnut.com/l/_5CtzKwaEAsOm
https://dl.doubtnut.com/l/_hJFExz1hrYBy


46. Identify the valid statement from the

following 

What are you coming home?

Watch Video Solution

47. What the statement in words

corresponding to  where p

is "it is cold" and q is "It is raining".

Watch Video Solution

−p, p ∨ q, q ∨ − p

https://dl.doubtnut.com/l/_SM6D8M3oUI91
https://dl.doubtnut.com/l/_gL1ZrzazfRbK
https://dl.doubtnut.com/l/_uCeTBG6GdbLU


48. How many rows are needed for the

following statement formulae. 

Watch Video Solution

(p ∨ − q) ∧ (p ∧ r)

49. How many rows are needed for the

following statement formulae. 

Watch Video Solution

(p ∧ − t) ∨ (p ∨ − q) ∨ (p ∧ − r)

https://dl.doubtnut.com/l/_uCeTBG6GdbLU
https://dl.doubtnut.com/l/_SsyPMuUCgpva
https://dl.doubtnut.com/l/_CUqRdi45XiKf


50. Consider : If today is Sunday their 3

is a prime number 

Her p: Today's Sunday, q:3 is a prime number. 

The truth of  is T because the

conculsion of has truth value T. Consequences.

Watch Video Solution

p → q

p → q

51. Write the 

Conditional statement

Watch Video Solution

https://dl.doubtnut.com/l/_CUqRdi45XiKf
https://dl.doubtnut.com/l/_bovi7qseohaL
https://dl.doubtnut.com/l/_UMp60aI0d8sA


52. Write the 

Converse statement

Watch Video Solution

53. Write the 

Inverse statement

Watch Video Solution

https://dl.doubtnut.com/l/_UMp60aI0d8sA
https://dl.doubtnut.com/l/_WVh7QGYvMuzx


54. Write the 

Contrapositive statement. For the two

statement p and q given as: 

p:3 is a factor of 18 

q: Madurai is in Karnataka state.

Watch Video Solution

55. Construct the truth table for

.  (p
−
∪ q) ∧ (p

−
∪ − q)

https://dl.doubtnut.com/l/_VymCCDnuAS3s
https://dl.doubtnut.com/l/_Fuus7KZiBVLb


Watch Video Solution

56. Show that  and  are not

equivalent.

Watch Video Solution

p → q q → p

57. Show that (i)   

(ii) .

~(p ∧ q) ≡ ~p ∨ ~q

~(p → q) ≡ p ∧ ~q

https://dl.doubtnut.com/l/_Fuus7KZiBVLb
https://dl.doubtnut.com/l/_WGZsVUbY9Cym
https://dl.doubtnut.com/l/_trmemQZv35iv


Solution To Exercise 12 1

Watch Video Solution

58. Shows that

Watch Video Solution

p ↔ q = [ − p ∨ q] ∧ [( − q) ∨ p]

1. Determine whether  is a binary operation

on the sets given below. 

∗

https://dl.doubtnut.com/l/_trmemQZv35iv
https://dl.doubtnut.com/l/_3vrINWJ8Df2O
https://dl.doubtnut.com/l/_MLdKvmOyE0AH


(i)  on R.  

(ii) = min (a,b) on A={1,2,3,4,5}  

(iii)  is binary on R.

Watch Video Solution

a ∗ b = a. |b|

a ∗ b

(a ∗ b) = a√b

2. Determine whether  is a binary operation

on the sets given below. 

(i)  on R.  

(ii) = min (a,b) on A={1,2,3,4,5}  

(iii)  is binary on R.

Watch Video Solution

∗

a ∗ b = a. |b|

a ∗ b

(a ∗ b) = a√b

https://dl.doubtnut.com/l/_MLdKvmOyE0AH
https://dl.doubtnut.com/l/_lJqXp4rgmpC4


3. On Z, de�ne  by 

. Is 

binary on Z?

Watch Video Solution

⊗

(m ⊗ n) = mn + nm : ∀m, n ∈ Z ⊗

4. Let  be de�ned on R by 

. Is  binary on R? If

so, �nd .

Watch Video Solution

∗

(a ∗ b) = a + b + ab − 7 ∗

3 ∗ ( − )
7
15

https://dl.doubtnut.com/l/_lJqXp4rgmpC4
https://dl.doubtnut.com/l/_Uu3uBkfHTpUj
https://dl.doubtnut.com/l/_yz4Nuw3ns8Vg


5. Let . Check

whether the usual multiplication is a binary

operation on A.

Watch Video Solution

A = {a + √5b : a, b ∈ Z}

6. De�ne an operation * on Q as follows:

. Examine the

closure, communative, and associative

properties satis�ed by 

Watch Video Solution

a ⋅ b = ( ), a, b ∈ Q
a + b

2

⋅ onQ.

https://dl.doubtnut.com/l/_mGcZSrLjK6ZO
https://dl.doubtnut.com/l/_Q8aM4LEv5gyO


7. De�ne an operation * on Q as follows:

. Examine the

existence of identify and existence of inverse

for the operation * on Q.

Watch Video Solution

a ⋅ b = ( ), a, b ∈ Q
a + b

2

8. Fill in the following table so that the binary

operation  on A={a,b,c} is commutative.  ∗

https://dl.doubtnut.com/l/_Q8aM4LEv5gyO
https://dl.doubtnut.com/l/_mzc37f9UgK78
https://dl.doubtnut.com/l/_BMT1iLbbg7op


Watch Video Solution

9. Consider the binary operation * de�ned on

the set A= {a,b,c,d} by the following table. 

https://dl.doubtnut.com/l/_BMT1iLbbg7op
https://dl.doubtnut.com/l/_ppO0OvUiWjia


Watch Video Solution

10. Let , 

  

A =
⎛
⎜
⎝

1 0 1 0

0 1 0 1

1 0 0 1

⎞
⎟
⎠

B =
⎛
⎜
⎝

0 1 0 1

1 0 1 0

1 0 0 1

⎞
⎟
⎠

https://dl.doubtnut.com/l/_ppO0OvUiWjia
https://dl.doubtnut.com/l/_Rk0DFzzFIMMn


 by any three boolean

matrices of the same type. Find (i) , (ii) 

, (iii) , (iv) .

Watch Video Solution

C =
⎛
⎜
⎝

1 1 0 1

0 1 1 0

1 1 1 1

⎞
⎟
⎠

A ∨ B

A ∧ B (A ∨ A) ∧ C (A ∧ B) ∨ C

11. Let , 

  

 by any three boolean

A =
⎛
⎜
⎝

1 0 1 0

0 1 0 1

1 0 0 1

⎞
⎟
⎠

B =
⎛
⎜
⎝

0 1 0 1

1 0 1 0

1 0 0 1

⎞
⎟
⎠

C =
⎛
⎜
⎝

1 1 0 1

0 1 1 0

1 1 1 1

⎞
⎟
⎠

https://dl.doubtnut.com/l/_Rk0DFzzFIMMn
https://dl.doubtnut.com/l/_VWLEo2K569Cr


matrices of the same type. Find (i) , (ii) 

, (iii) , (iv) .

Watch Video Solution

A ∨ B

A ∧ B (A ∨ A) ∧ C (A ∧ B) ∨ C

12. Let , 

  

 by any three boolean

matrices of the same type. Find (i) , (ii) 

, (iii) , (iv) .

A =
⎛
⎜
⎝

1 0 1 0

0 1 0 1

1 0 0 1

⎞
⎟
⎠

B =
⎛
⎜
⎝

0 1 0 1

1 0 1 0

1 0 0 1

⎞
⎟
⎠

C =
⎛
⎜
⎝

1 1 0 1

0 1 1 0

1 1 1 1

⎞
⎟
⎠

A ∨ B

A ∧ B (A ∨ A) ∧ C (A ∧ B) ∨ C

https://dl.doubtnut.com/l/_VWLEo2K569Cr
https://dl.doubtnut.com/l/_zmf2e8E1KWWB


Watch Video Solution

13. Let , 

  

 by any three boolean

matrices of the same type. Find (i) , (ii) 

, (iii) , (iv) .

Watch Video Solution

A =
⎛
⎜
⎝

1 0 1 0

0 1 0 1

1 0 0 1

⎞
⎟
⎠

B =
⎛
⎜
⎝

0 1 0 1

1 0 1 0

1 0 0 1

⎞
⎟
⎠

C =
⎛
⎜
⎝

1 1 0 1

0 1 1 0

1 1 1 1

⎞
⎟
⎠

A ∨ B

A ∧ B (A ∨ A) ∧ C (A ∧ B) ∨ C

https://dl.doubtnut.com/l/_zmf2e8E1KWWB
https://dl.doubtnut.com/l/_FPUrHiFfFUjY
https://dl.doubtnut.com/l/_1OloHhQDPbxt


14. Let  and

let * be the matrix multiplication. Determine

whether M is closed under *. If so, examine the

commutative and associative properties

satis�ed by * on M.

Watch Video Solution

M = {[
x x

x x
} : x ∈ R − {0}}

15. Let  and

let * be the matrix multiplication. Determine

whether M is closed under *. If so, examine the

M = {[
x x

x x
} : x ∈ R − {0}}

https://dl.doubtnut.com/l/_1OloHhQDPbxt
https://dl.doubtnut.com/l/_avnkacWYhgwz


existence of identify, existence of inverse

properties for the operation * on M.

Watch Video Solution

16. Let A be Q/{1}. De�ne * on A by x * y=x+y-xy.

Is * binary on A? If so, examine the

commutative and association properties

satis�ed by * on A.

Watch Video Solution

https://dl.doubtnut.com/l/_avnkacWYhgwz
https://dl.doubtnut.com/l/_XafFJViTP3IW


Solution To Exercise 12 2

17. Let A be Q/{1}. De�ne * on A by x * y=x+y-xy. Is

* binary on A? If so, examine the existence of

identity & inverse properties for the operation

* on A.

Watch Video Solution

1. Let p: Jupiter is a planet and q: India is an

island be any two simple statements. Give

https://dl.doubtnut.com/l/_YHSUNYhIaxoo
https://dl.doubtnut.com/l/_D82jrCcWfrcT


verbal sentence describing each of the

following statements: 

(i)  

(ii)   

(iii)   

(iv)   

(v) 

Watch Video Solution

~p

p ∧ ~q

~p ∨ q

p → ~q

p < ⇒ q

2. Let p: Jupiter is a planet and q: India is an

island be any two simple statements. Give

https://dl.doubtnut.com/l/_D82jrCcWfrcT
https://dl.doubtnut.com/l/_w14ETyskadT1


verbal sentence describing each of the

following statements: 

(i)  

(ii)   

(iii)   

(iv)   

(v) 

Watch Video Solution

~p

p ∧ ~q

~p ∨ q

p → ~q

p < ⇒ q

3. Let p: Jupiter is a planet and q: India is an

island be any two simple statements. Give

https://dl.doubtnut.com/l/_w14ETyskadT1
https://dl.doubtnut.com/l/_BV0vTcy7Zf9M


verbal sentence describing each of the

following statements: 

(i)  

(ii)   

(iii)   

(iv)   

(v) 

Watch Video Solution

~p

p ∧ ~q

~p ∨ q

p → ~q

p < ⇒ q

4. Let p: Jupiter is a planet and q: India is an

island be any two simple statements. Give

https://dl.doubtnut.com/l/_BV0vTcy7Zf9M
https://dl.doubtnut.com/l/_KQYmEavYMJ25


verbal sentence describing each of the

following statements: 

(i)  

(ii)   

(iii)   

(iv)   

(v) 

Watch Video Solution

~p

p ∧ ~q

~p ∨ q

p → ~q

p < ⇒ q

5. Let p: Jupiter is a planet and q: India is an

island be any two simple statements. Give

https://dl.doubtnut.com/l/_KQYmEavYMJ25
https://dl.doubtnut.com/l/_QtnIPs3jqPys


verbal sentence describing each of the

following statements: 

(i)  

(ii)   

(iii)   

(iv)   

(v) 

Watch Video Solution

~p

p ∧ ~q

~p ∨ q

p → ~q

p < ⇒ q

6. Write each of the following sentences in

symbolic form using statement variables p and

https://dl.doubtnut.com/l/_QtnIPs3jqPys
https://dl.doubtnut.com/l/_wcGpPuZET2IV


q. 

(i) 19 is not a prime number and all the angles

of a triangle are equal. 

(ii) 19 is a prime number or all the angles of a

triangle are not equal. 

(iii) 19 is a prime number and all the angles of

a triangle are equal. 

(iv) 19 is not a prime number.

Watch Video Solution

https://dl.doubtnut.com/l/_wcGpPuZET2IV


7. Write each of the following sentences in

symbolic form using statement variables p and

q. 

(i) 19 is not a prime number and all the angles

of a triangle are equal. 

(ii) 19 is a prime number or all the angles of a

triangle are not equal. 

(iii) 19 is a prime number and all the angles of

a triangle are equal. 

(iv) 19 is not a prime number.

Watch Video Solution

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


8. Write each of the following sentences in

symbolic form using statement variables p and

q. 

(i) 19 is not a prime number and all the angles

of a triangle are equal. 

(ii) 19 is a prime number or all the angles of a

triangle are not equal. 

(iii) 19 is a prime number and all the angles of

a triangle are equal. 

(iv) 19 is not a prime number.

Watch Video Solution

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


9. Write each of the following sentences in

symbolic form using statement variables p and

q. 

(i) 19 is not a prime number and all the angles

of a triangle are equal. 

(ii) 19 is a prime number or all the angles of a

triangle are not equal. 

(iii) 19 is a prime number and all the angles of

a triangle are equal. 

(iv) 19 is not a prime number.

Watch Video Solution

https://dl.doubtnut.com/l/_JpVJ5M4xmzUH


10. Determine the truth value of each of the

following statements. 

(i) If 6+2=5, then the milk is white. 

(ii) China is an Europe or  is an integer. 

(iii) It is not true that 5+5=9 or Earth is a

planet. 

(iv) 11 is a prime number and all the sides of a

rectangle are equal.

Watch Video Solution

√3

https://dl.doubtnut.com/l/_nAW3VVsWuPA1


11. Determine the truth value of each of the

following statements. 

(i) If 6+2=5, then the milk is white. 

(ii) China is an Europe or  is an integer. 

(iii) It is not true that 5+5=9 or Earth is a

planet. 

(iv) 11 is a prime number and all the sides of a

rectangle are equal.

Watch Video Solution

√3

https://dl.doubtnut.com/l/_09elLDFkgt3L


12. Determine the truth value of each of the

following statements. 

(i) If 6+2=5, then the milk is white. 

(ii) China is an Europe or  is an integer. 

(iii) It is not true that 5+5=9 or Earth is a

planet. 

(iv) 11 is a prime number and all the sides of a

rectangle are equal.

Watch Video Solution

√3

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


13. Determine the truth value of each of the

following statements. 

(i) If 6+2=5, then the milk is white. 

(ii) China is an Europe or  is an integer. 

(iii) It is not true that 5+5=9 or Earth is a

planet. 

(iv) 11 is a prime number and all the sides of a

rectangle are equal.

Watch Video Solution

√3

https://dl.doubtnut.com/l/_kHcGTQhU9pbb


14. Which one of the following sentences is a

proposition? 

(i) 4+7=12 

(ii) What are you doing? 

(iii)   

(iv) Peacock is our national bird 

(v) How tall this mountain is?

Watch Video Solution

3n ≤ 81, n ∈ N

https://dl.doubtnut.com/l/_jGzDfxL9KTZR


15. Which one of the following sentences is a

proposition? 

(i) 4+7=12 

(ii) What are you doing? 

(iii)   

(iv) Peacock is our national bird 

(v) How tall this mountain is?

Watch Video Solution

3n ≤ 81, n ∈ N

https://dl.doubtnut.com/l/_ieYQmj0PO6K9


16. Which one of the following sentences is a

proposition? 

(i) 4+7=12 

(ii) What are you doing? 

(iii)   

(iv) Peacock is our national bird 

(v) How tall this mountain is?

Watch Video Solution

3n ≤ 81, n ∈ N

https://dl.doubtnut.com/l/_AKBBs9ildVNY


17. Which one of the following sentences is a

proposition? 

(i) 4+7=12 

(ii) What are you doing? 

(iii)   

(iv) Peacock is our national bird 

(v) How tall this mountain is?

Watch Video Solution

3n ≤ 81, n ∈ N

https://dl.doubtnut.com/l/_ooPhO3OTv70M


18. Which one of the following sentences is a

proposition? 

(i) 4+7=12 

(ii) What are you doing? 

(iii)   

(iv) Peacock is our national bird 

(v) How tall this mountain is?

Watch Video Solution

3n ≤ 81, n ∈ N

https://dl.doubtnut.com/l/_dEmDau5QKQKt


19. Write the converse, inverse, and

contrapositive of each of the following

implication. 

(i) If x and y are numbers such that x=y, then

. 

(ii) If a quadrilateral is a square then it is a

rectangle.

Watch Video Solution

x2 = y2

https://dl.doubtnut.com/l/_rkBv7Vcc6moW


20. Write the converse, inverse, and

contrapositive of each of the following

implication. 

(i) If x and y are numbers such that x=y, then

. 

(ii) If a quadrilateral is a square then it is a

rectangle.

Watch Video Solution

x2 = y2

https://dl.doubtnut.com/l/_xTj3qSx9uXka


21. Construct the truth table for the following

statements. 

Watch Video Solution

−q ∨ − q

22. Construct the truth table for the following

statements. 

Watch Video Solution

−(p ∧ − q)

https://dl.doubtnut.com/l/_CNCMxmj3HFUv
https://dl.doubtnut.com/l/_vKfrh78nDSTT
https://dl.doubtnut.com/l/_wjvJgoE7Iqus


23. Construct the truth table for the following

statements. 

Watch Video Solution

(p ∨ q) ∨ − q

24. Construct the truth table for the following

statements. 

Watch Video Solution

( − p → r) ∨ (p ↔ q)

https://dl.doubtnut.com/l/_wjvJgoE7Iqus
https://dl.doubtnut.com/l/_ainVb4vYqtGN
https://dl.doubtnut.com/l/_smq7VzKulDwF


25. Verify whether the following compound

propositions are tautologies or contradictions

or contingency 

Watch Video Solution

(p ∧ q) ∧ − (p ∨ q)

26. Verify whether the following compound

propositions are tautologies or contradictions

or contingency 

Watch Video Solution

((p ∨ q) ∧ − p) → q

https://dl.doubtnut.com/l/_smq7VzKulDwF
https://dl.doubtnut.com/l/_iSN0IXkEt6mc


27. Verify whether the following compound

propositions are tautologies or contradictions

or contingency 

Watch Video Solution

(p → q) ↔ ( − p → q)

28. Verify whether the following compound

propositions are tautologies or contradictions

or contingency 

((p → q) ∨ (q → r)) → (p → r)

https://dl.doubtnut.com/l/_iSN0IXkEt6mc
https://dl.doubtnut.com/l/_2xeOkhlJShV8
https://dl.doubtnut.com/l/_FKaVt3BwXDsl


Watch Video Solution

29. Show that (i)   

(ii) .

Watch Video Solution

~(p ∧ q) ≡ ~p ∨ ~q

~(p → q) ≡ p ∧ ~q

30. Show that (i)   

(ii) .

Watch Video Solution

~(p ∧ q) ≡ ~p ∨ ~q

~(p → q) ≡ p ∧ ~q

https://dl.doubtnut.com/l/_FKaVt3BwXDsl
https://dl.doubtnut.com/l/_4fnhIRrCIQBl
https://dl.doubtnut.com/l/_XHnu6L5Wm0Iq
https://dl.doubtnut.com/l/_0iWPdLGeC5rc


31. Prove that 

Watch Video Solution

Q → P ≡ P → − Q

32. Show that  and  are not

equivalent.

Watch Video Solution

p → q q → p

33. Show that .−(p ↔ q) ≡ p ↔ − q

https://dl.doubtnut.com/l/_0iWPdLGeC5rc
https://dl.doubtnut.com/l/_vHQ2cbV7j8jU
https://dl.doubtnut.com/l/_uzp4hPNCwcJF


Watch Video Solution

34. Check whether the statement

 is a tautology or a contradiction

without using the truth table.

Watch Video Solution

p → (q → p)

35. Using truth table check whether the

statements  and  are

logically equivalent.

Watch Video Solution

~(p ∨ q) ∨ (~p ∧ q) ~p

https://dl.doubtnut.com/l/_uzp4hPNCwcJF
https://dl.doubtnut.com/l/_MZLCFm5XADD1
https://dl.doubtnut.com/l/_PSwSkLoI3EWw


36. Prove 

without using truth table.

Watch Video Solution

p → (q → r) ≡ (p ∧ q) → r

37. Prove that 

using truth table.

Watch Video Solution

p → (~q ∨ r) ≡ ~p ∨ (~q ∨ r)

https://dl.doubtnut.com/l/_PSwSkLoI3EWw
https://dl.doubtnut.com/l/_gOjOqwq5r1p0
https://dl.doubtnut.com/l/_suOz8w4mDozA


Solution To Exercise 12 3

1. A binary operation on a set S is a function

from

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

S → S

(S × S) → S

S → (S × S)

(S × S) → (S × S)

https://dl.doubtnut.com/l/_oX1RmCaGiEdH


2. Subtraction is not binary operation in

A. R

B. Z

C. N

D. Q

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_oX1RmCaGiEdH
https://dl.doubtnut.com/l/_1wJeGP9Z8eF2
https://dl.doubtnut.com/l/_x56gOFZwmYDv


3. Which one of the following is a binary

operation on N?

A. Subtraction

B. Multiplication

C. Division

D. All of the above

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_x56gOFZwmYDv


4. In the set R of real number  is de�ned as

follows. Which one of the following is not a

binary operation on R?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

∗

a ⋅ b = min (a. b)

a ⋅ b = max(a, b)

a ⋅ b = a

a ⋅ b = ab

https://dl.doubtnut.com/l/_CMk66zxwenxD


5. The operation  de�ned by  is

not a binary operation on

A. 

B. Z

C. R

D. C

Answer: B

Watch Video Solution

∗ a ∗ b =
ab

7

Q+

https://dl.doubtnut.com/l/_fGdODmB4bSGe
https://dl.doubtnut.com/l/_JVaPyqMqPnTu


6. In the set Q de�ne . For

what value of ?

A. 

B. 

C. 

D. y=4

Answer: B

Watch Video Solution

a ⊙ b = a + b + ab

y, 3 ⊙ (y ⊙ 5) = 7

y =
2

3

y =
−2

3

y =
−3
2

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


7. If  on the real numbers

then  is

A. commutative but not associative

B. associative but not commutative

C. both commutative and associative

D. neither commutative nor associative

Answer: C

Watch Video Solution

a ∗ b = √a2 + b2

∗

https://dl.doubtnut.com/l/_tE4ElujZchlv
https://dl.doubtnut.com/l/_O6lF0boaCBnD


8. Which one of the following statements has

the truth value T?

A. sin x is an even function

B. Every square matrix is non-singular

C. The product of complex number and its

conjugate is purely imaginary

D.  is an irrational numbers

Answer: D

Watch Video Solution

√5

https://dl.doubtnut.com/l/_O6lF0boaCBnD
https://dl.doubtnut.com/l/_WyxgrlPiIuyB


9. Which one of the following statements has

truth value F?

A. Chennai is in India or  is in integer

B. Chennai is in India or  is irrational

number

C. Chennai is in India or China  is in

integer

D. Chennai is in China or  is in irrational

number

√2

√2

√2

√2

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


Answer: C

Watch Video Solution

10. If a compound statement involves 3 simple

statements, then the number of rows in the

truth table is

A. 9

B. 8

C. 6

D. 3

https://dl.doubtnut.com/l/_WyxgrlPiIuyB
https://dl.doubtnut.com/l/_n3V41ogds2n7


Answer: B

Watch Video Solution

11. Which one is the inverse of the statement

?

A. 

B. 

C. 

D. 

(p ∨ q) → (p ∧ q)

(p ∧ q) → (p ∨ q)

−(p ∨ q) → (p ∧ q)

( − p ∨ − q) → ( − p ∧ − q)

( − p ∨ − q) → ( − p ∨ − q)

https://dl.doubtnut.com/l/_n3V41ogds2n7
https://dl.doubtnut.com/l/_VZLbdA9wVp0E


Answer: D

Watch Video Solution

12. Which one is the contrapositive of the

statement ?

A. 

B. 

C. 

D. 

(p ∨ q) → r

−r → ( − p ∧ − q)

−rtp(p ∨ q)

r → (p ∧ q)

p → (q ∨ r)

https://dl.doubtnut.com/l/_VZLbdA9wVp0E
https://dl.doubtnut.com/l/_oU22sDZwG341


Answer: A

Watch Video Solution

13. The truth table for  is given

below: 

  

Which of the following is true?

(p ∧ q) ∨ − q

https://dl.doubtnut.com/l/_oU22sDZwG341
https://dl.doubtnut.com/l/_RosCJCjQX9gg


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

a b c d

a T T T T

a b c d

b T F T T

a b c d

c T T F T

a b c d

d T F F F

14. In the last column of the truth table for

 the number of �nal outcomes of the

truth value 'F' are

~(p ∨ ~q)

https://dl.doubtnut.com/l/_RosCJCjQX9gg
https://dl.doubtnut.com/l/_tQti8lyBqQte


A. 1

B. 2

C. 3

D. 4

Answer: C

Watch Video Solution

15. Which one of the following is incorrect? For

any two propostitions p and q, we have

https://dl.doubtnut.com/l/_tQti8lyBqQte
https://dl.doubtnut.com/l/_cI3aA9cWRGW9


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

−(p ∨ q) ≡ − p ∨ − q

−(p ∧ q) ≡ − p ∨ − q

−(p ∨ q) ≡ p ∨ − q

−( − p) ≡ p

https://dl.doubtnut.com/l/_cI3aA9cWRGW9


16.   

Which one of the following is correct for the

truth value of 

A. 

B. 

C. 

D. 

(p ∧ q) → − p?

a b c d

a T T T T

a b c d

b F T T T

a b c d

c F F T T

a b c d

d T T T F

https://dl.doubtnut.com/l/_9g53Xg5Yem2d


Answer:

Watch Video Solution

17. The dual of  is

A. 

B. 

C. 

D. 

Answer: D

~(p ∨ q) ∨ [p ∨ (p ∧ ~r)]

−(p ∨ q) ∧ [p ∨ (p ∧ − r)]

(p ∧ q) ∧ [p ∧ (p ∨ − r)]

−(p ∧ p) ∧ [p ∧ (p ∧ r)]

−(p ∧ q) ∧ [p ∧ ( ∨ − r)]

https://dl.doubtnut.com/l/_9g53Xg5Yem2d
https://dl.doubtnut.com/l/_WXPjRFhnV2EP


Watch Video Solution

18. The proposition  is

A. a tautology

B. a contradiction

C. logically equivalent to 

D. logically equivalent to .

Answer: C

Watch Video Solution

p ∧ (~p ∨ q)

p ∧ q

p ∨ q

https://dl.doubtnut.com/l/_WXPjRFhnV2EP
https://dl.doubtnut.com/l/_NUvumnLXdoIR


19. Determine the truth value of each of the

following statements: 

(a) 4+2=5 and 6+3=9 

(b) 3+2=5 and 6+1=7 

(c ) 4+5 =9 and 1+2=4 

(d) 3+2=5 and 4+7=11

A. 4+2=5 and 6+3=9

B. 3+2=5 and 6+1=7

C. 4+5=9 and 1+2=4

D. 3+2=5 and 4+7=11

https://dl.doubtnut.com/l/_NUvumnLXdoIR
https://dl.doubtnut.com/l/_sZ1DND3d7V75


Answer: A

Watch Video Solution

20. Which one of the following is not true?

A. Negation of a negation of a statement is

the statement itself.

B. If the last column of the truth table

contains only T then it is a tautology.

https://dl.doubtnut.com/l/_sZ1DND3d7V75
https://dl.doubtnut.com/l/_egvSTJF3lnvV


Problems For Practice

C. If the last column of its truth table

contains only F then it is a contradiction.

D. If p and q are any two statements then

 is a taulogy.

Answer: D

Watch Video Solution

p ↔ q

https://dl.doubtnut.com/l/_egvSTJF3lnvV


1. Which of the following is a contradiction?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

p ∨ q

p ∨ q

p ∧ ( − p)

p ∨ ( − p)

https://dl.doubtnut.com/l/_pqnSffRDi1E3


2.  is not a binary operation on

A. N

B. Z

C. C

D. Q/(0)

Answer: D

Watch Video Solution

+

https://dl.doubtnut.com/l/_S90TeZUJgUbH


3. The value of  is:

A. [0]

B. [1]

C. [2]

D. [3]

Answer: D

Watch Video Solution

(11[3] + 11[5]) + 11[6]

https://dl.doubtnut.com/l/_W5ROe2fLq2DF


4.  is a binary operation on:

A. N

B. R

C. Z

D. Q/(0)

Answer: D

Watch Video Solution

÷

https://dl.doubtnut.com/l/_lfjE2SpJXR0X


5. Which condictional statement  is

equivalent to :

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

p → q

p ∨ q

p ∨ ( − q)

−p ∨ q

p ∧ q

https://dl.doubtnut.com/l/_zTFwC53fTgRb
https://dl.doubtnut.com/l/_wMQMeGQ1FyGC


6. The number of rows of the truth table of

 is:

A. 2

B. 4

C. 6

D. 8

Answer: B

Watch Video Solution

−(p ∧ ( − q)) ∧ q

https://dl.doubtnut.com/l/_wMQMeGQ1FyGC


7. If * de�ned as a * b  then 3 *

(4 * 2) is

Watch Video Solution

= a2 + b2 − ab

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

following is not true?

A.  is false

B.  is true

C.  is false

p → q

p ∨ q

p ∧ q

https://dl.doubtnut.com/l/_2kMqptuPrSLX
https://dl.doubtnut.com/l/_50VThtisDwuh


D.  is true

Answer: D

Watch Video Solution

p ↔

9.  is equivalent to:

A. 

B. 

C. 

D. 

p ↔ q

p → q

q → p

(p → q) ∨ (q → q)

(p → q) ∨ (q → p)

https://dl.doubtnut.com/l/_50VThtisDwuh
https://dl.doubtnut.com/l/_1x1VVcTgcXvX


Answer: D

Watch Video Solution

10. In the set of integers under the operation *

de�ned by  then identity is:

Watch Video Solution

a ⋅ b = a + b − 5

11. Let p be 'Anand is going to school' q be

there are twenty �ve students in the class'.

https://dl.doubtnut.com/l/_1x1VVcTgcXvX
https://dl.doubtnut.com/l/_1yLDV2Gos5T2
https://dl.doubtnut.com/l/_iwih9UfhxgPX


Then Anand is not going to school or there

are twenty students in the class stands for:

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

p ∨ q

p ∧ q

−p

−p ∨ q

https://dl.doubtnut.com/l/_iwih9UfhxgPX


12. Which of the following is a tautology?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

p ∨ q

p ∧ q

p ∨ − q

p ∧ − q

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


13. In a set of real numbers an operations *

de�ned by . Then the value

of (3 * 5) * 4 is:

Watch Video Solution

a ⋅ b = √a2 + b2

14. Which of the following is not a binary

operation on R?

A. 

B. 

a ⋅ b = ab

a ⋅ b = a − b

https://dl.doubtnut.com/l/_4r1pTAKn03cl
https://dl.doubtnut.com/l/_sj7ZUoTiFVcV


C. 

D. 

Answer: C

Watch Video Solution

a ⋅ b = √ab

a ⋅ b = a + b

15. Which of the following is/are not

statement? 

(i) Three plus four is ten (ii) The �oor is

smooth 

https://dl.doubtnut.com/l/_sj7ZUoTiFVcV
https://dl.doubtnut.com/l/_bTFRxSrmvYLd


(iii) Switch of the light (iv) Are you coming

today

A. (i) * (ii)

B. (ii) * (iii)

C. (iii) * (iv)

D. (iv) only

Answer: C

Watch Video Solution

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


16. In a compound statement which is made of

4 single statement then the number rows in

the truth table is

A. 2

B. 4

C. 8

D. 16

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_f9PDfJ900WJh


17. Which of the following are statement? 

(i)  (ii) Set of rational numbers is

�nite 

(iii) How beautiful you are (iv) wish you all the

best

A. (iii) & (iv)

B. (i) & (ii)

C. (ii) & (iii)

D. (i) * (iv)

Answer: B

7 + 2 < 10

https://dl.doubtnut.com/l/_PpTzMfeo9u3G


Watch Video Solution

18. In congruence modulo

 represents.

A. [0]

B. [5]

C. [7]

D. [2]

Answer: D

5, {x ∈ Z/x = 5k + 2}

https://dl.doubtnut.com/l/_PpTzMfeo9u3G
https://dl.doubtnut.com/l/_VpXDUmmJpbdu


Watch Video Solution

19. In , is de�ned by  where x, 

, then

A. only associative

B. only commutative

C. associative and commutative

D. neither associative nor commutative

Answer: A

Watch Video Solution

(S, ∗ ) x ∗ y = x

y ∈ S

https://dl.doubtnut.com/l/_VpXDUmmJpbdu
https://dl.doubtnut.com/l/_wgMwdajWXIyf


20. Which one of the following is not a

statement?

A. May God bles you

B. Rose is a �ower

C. Milk is white

D. 27 is a prime number

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_wgMwdajWXIyf
https://dl.doubtnut.com/l/_BXFVeHp9IGvY


21. If truth value of p is T and q is F then which

of the following are having the truth value T.(i)

p∨q (ii) ∼p∨q (iii) p∨(∼q) (iv) p∧(∼q)

Watch Video Solution

22. Show that  is a tautology.

A. tautology

B. contradiction

C. contingency

p ∨ (~p)

https://dl.doubtnut.com/l/_Oic7OWOoifpi
https://dl.doubtnut.com/l/_mHFoXDOb06bN


D. none of these

Answer: A

Watch Video Solution

23. If the binary operation * is de�ned

 then (2 * 3) * 4 is :

Watch Video Solution

a ⋅ b = a2 − b2 + ab + 4

https://dl.doubtnut.com/l/_mHFoXDOb06bN
https://dl.doubtnut.com/l/_Jz6ZkRW3embE


24. In a binary operation * de�ned as a * b=3a-b

then the value of (2 * 3) * 4 is

Watch Video Solution

25. Let  be any

two bollean matrices of the same type �nd

A. 

B. 

A = [
0 1

1 1
], B = [

1 1

0 1
]

A ∨ B and A ∧ B

[
1 0

1 0
]

[
0 1

0 1
]

https://dl.doubtnut.com/l/_xlWS91vYSz67
https://dl.doubtnut.com/l/_VsGiqkwfwvrO


C. 

D. 

Answer: B

Watch Video Solution

[
0 1

1 0
]

[
1 1

0 1
]

26.  Z is:

A. commutative

B. associative

C. both commutative and associative

−on

https://dl.doubtnut.com/l/_VsGiqkwfwvrO
https://dl.doubtnut.com/l/_wShHEeq4wONp


D. neither commutative nor associative

Answer: D

Watch Video Solution

27. Which of the following is not a binary

operation on R?

A. .

B. 

C. 

a ⋅ b = a|b|onR

a ⋅ b = min (a, b)onA = [1, 2, 3, 4, 5]

a ⋅ b = a√b  on R

https://dl.doubtnut.com/l/_wShHEeq4wONp
https://dl.doubtnut.com/l/_J9Qj38IpII4s


D.  on R, is usual

multiplication

Answer: C

Watch Video Solution

a ⋅ b = m : n

28. De�ne

.

Then the identify element is :

A. 0

⋅  on Q as a ⋅ b = ( ), a, b ∈ Q
2a + b

2

https://dl.doubtnut.com/l/_J9Qj38IpII4s
https://dl.doubtnut.com/l/_VxXEM25iepQ4


B. 

C. 1

D. does not exist

Answer: A

Watch Video Solution

1

2

https://dl.doubtnut.com/l/_VxXEM25iepQ4


29. Truth table for  is given below  

  

Which of the following is true?

A. 

B. 

C. 

p
−
∪ q

i ii iii iv

a F T T F

i ii iii iv

b F F T T

i ii iii iv

c T F T F

https://dl.doubtnut.com/l/_BIUNrEK6ma9t


D. 

Answer: A

Watch Video Solution

i ii iii iv

d F F F F

30. In the following which is true:

A. 

B. 

C. 

D.  is a tautology

(p ∨ q) ∨ ( − r) ≡ p ∨ (q ∨ r)

p ∨ (q ∨ r) ≡ (p ∨ q) ∧ (p ∨ r)

p ↔ q ≡ (p → − q)

p ∨ − q

https://dl.doubtnut.com/l/_BIUNrEK6ma9t
https://dl.doubtnut.com/l/_KuidHHbjIVAO


Answer: B

View Text Solution

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

