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CARTESIAN PRODUCT OF SETS AND RELATIONS

Illustration

1. If A = {1, 2} and B = {0, 1}, then A  B =

A. {(1, 0), (1, 1), (2, 0), (2, 1)}

B. {(1, 0), (2, 1)}

C. {(1, 1), (1, 2), (0, 1), (0, 2)}

D. none of these

Answer: A

W t h Vid S l ti

×

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_58V2EzRu95Ii


Watch Video Solution

2. If A = {1, 2, 3}, B = {3, 4, 5}, then  is

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

(A ∩ B) × A

{(1, 3), (2, 3), (3, 3)}

{(3, 1), (3, 2), (3, 3)}

{(1, 3), (3, 1), (3, 2)}

3. If A =  and , then 

 is the set of all points lying

A. inside the rectangle having vertices at (1, 1), (0, 1), (0, -1) and (1, -1)

B. inside the rectangle having vertices at (1, 0), (1, 1), (0, 1) and (0, 0)

{x ∈ R : 0 < x < 1} B = {y ∈ R : − 1 < y < 1}

A × B

https://dl.doubtnut.com/l/_58V2EzRu95Ii
https://dl.doubtnut.com/l/_YpG4a5Ix0BE0
https://dl.doubtnut.com/l/_zYVDwmXt9Pmo


C. on the sides of the rectangle whose vertices are at (1, 1), (0, 1), (0, -1)

and (1, -1)

D. inside or on the sides of the rectangle whose vertices are at (1, 1), (0,

1), (0, -1) and (1, -1)

Answer: A

Watch Video Solution

4. If A = {a, b, c, d} and B = {1, 2, 3}, then which of the following is not a

relation from A to B?

A. 

B. 

C. 

D. 

Answer: B

R1 = {(a, 1), (2, b), (c, 3)}

R2 = {(a, 1), (d, 3), (b, 2), (b, 3)}

R3 = {(1, a), (2, b), (3, c)}

R4 = {(a, 1), (b, 2), (c, 3), (3, d)}

https://dl.doubtnut.com/l/_zYVDwmXt9Pmo
https://dl.doubtnut.com/l/_9GXw0WpTr7Aa


Watch Video Solution

5. Let  and  be a

relation A. Then, 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

A = {1, 2, 3, ...10} R = {(x, y) : x + 2y = 10, x, y ∈ A}

R− 1 =

{(2, 4), (4, 3), (6, 2), (8, 1)}

{(4, 2), (3, 4), (2, 6), (1, 8)}

{(4, 2), (3, 4), (2, 6)}

{(y, x) : 2x + y = 10, x, y ∈ A}

6. Which of the following relations is not symmetric?

A.  on R de�ned by  for all R1 (x, y) ∈ R1 ⇔ 1 + xy > 0 x, y ∈ R

https://dl.doubtnut.com/l/_9GXw0WpTr7Aa
https://dl.doubtnut.com/l/_jHDy6tmRWFmk
https://dl.doubtnut.com/l/_6NijWmjwoVER


B.  on  de�ned by 

C.  on Z de�ned by  is an even integer

D.  on power set of a set X de�ned by A  B i� .

Answer: D

Watch Video Solution

R2 N × N

(a, b)R2(c, d) ⇔ a + d = b + c  for all a, b, c, d ∈ N

R3 (a, b) ∈ R3 ⇔ b − a

R4 R4 A ⊆ B

7. Which one of the following is not an equivalence relation?

A.  on Z de�ned by a  is divisible by m, where m is a

�xed positive integer.

B.  on R de�ned by a .

C.  on  de�ned by (a, b)  (c, d)  ad = bc for all a, b, c, d 

 N.

D.  on Z de�ned by  b  a-b is an even integer for all .

R1 R1b ⇔ a − b

R2 R2b ⇔ 1 + ab > 0  for all a, b ∈ R

R3 N × N R3 ⇔

∈

R4 aR4 ⇔ a, b ∈ Z

https://dl.doubtnut.com/l/_6NijWmjwoVER
https://dl.doubtnut.com/l/_1HRABbIxBc2v


Section I Solved Mcqs

Answer: B

Watch Video Solution

1. Let A and B be two sets such that 

  

Then,

A. A = {1, 2, 3} and B = {a, b}

B. A = {a, b} and B = {1, 2, 3}

C. A = {1, 2, 3} and 

D. 

Answer: B

Watch Video Solution

A × B = {(a, 1), (b, 3), (a, 3), (b, 1), (a, 2), (b, 2)}

B ⊂ {a, b}

A ⊂ {a, b} and B ⊂ {1, 2, 3}

https://dl.doubtnut.com/l/_1HRABbIxBc2v
https://dl.doubtnut.com/l/_osRnDoYtuOmh
https://dl.doubtnut.com/l/_L42ErRSdMuMW


2. Let A and B be two sets such that  consists of 6 elements. If

three elements of  are:  . Find 

A. A = {1, 2} and B = {3, 4, 6}

B. A = {4, 6} and B = {1, 2, 3}

C. A = {1, 2, 3} and B = {4, 6}

D. A = {1, 2, 4} and B = {3, 6}

Answer: C

Watch Video Solution

A × B

A × B (1, 4),  (2, 6),  (3, 6) A and B.

3. The Cartesian product  has 9 elements among which are found 

 . Find the set A and the remaining elements of 

 .

A. A = {-1, 0}

B. A = {0, 1}

A × A

(1,  0)  and  (0,  1)

A × A

https://dl.doubtnut.com/l/_L42ErRSdMuMW
https://dl.doubtnut.com/l/_QEVeuM6ReASY


C. A = {-1, 0, 1}

D. A = {-1, 1}

Answer: C

Watch Video Solution

4.  and  are two non empty set having  element in common ; then

prove that  and  have  element in common.

A. 2n

B. n

C. 

D. none of these

Answer: C

Watch Video Solution

A B n

A × B B × A n2

n2

https://dl.doubtnut.com/l/_QEVeuM6ReASY
https://dl.doubtnut.com/l/_Hqw9xY0nYn3I
https://dl.doubtnut.com/l/_b8hNapNztcDE


5. If  are two sets having 3 elements in common. If 

 �nd 

A. 20

B. 16

C. 3

D. 9

Answer: D

Watch Video Solution

AandB

n(A) = 5, n(B) = 4, n(A × B)andn[(A × B) ∩ (B × A)].

6. For any three sets  prove that:

A. 

B. 

A, B, C

A × (B ′ ∪ C ′ )
′

= (A × B) ∩ (A × C)

A × (B ′ ∩ C ′ )
′

= (A × B) ∪ (A × C)

(A × B) ∩ (A × C)

(A × B) ∪ (B × C)

https://dl.doubtnut.com/l/_b8hNapNztcDE
https://dl.doubtnut.com/l/_58G5p9OtFsz3


C. 

D. 

Answer: A

Watch Video Solution

(A × C) ∩ (B × C)

(A × C) ∪ (B × C)

7. about to only mathematics

A. {3, 4, 5}

B. {0, 3, 4, 5}

C. 

D. none of these

Answer: C

Watch Video Solution

{0, ± 3, ± 4, ± 5}

https://dl.doubtnut.com/l/_58G5p9OtFsz3
https://dl.doubtnut.com/l/_v8GeRG6cjvQj


8.  is a relation on the set  of integers and it is given by 

 Then,  is (a) re�exive and transitive (b)

re�exive and symmetric (c) symmetric and transitive (d) an equivalence

relation

A. re�exive and transitive

B. re�exive and symmetric

C. symmetric and transitive

D. an equivalence relation

Answer: B

Watch Video Solution

R Z

(x,  y) ∈ R ⇔ |x − y| ≤ 1. R

9.  is a relation over the set  of all real numbers and it is given by 

 . Then,  is symmetric and transitive only re�exive

and symmetric only (c) antisymmetric relation (d) an equivalence relation

S R

(a,  b) ∈ S ⇔ ab ≥ 0 S

https://dl.doubtnut.com/l/_NsbehKKQ9us9
https://dl.doubtnut.com/l/_o5i4XkQG0DyQ


A. symmetric and transitive only

B. re�exive and symmetric only

C. a partial order relation

D. an equivalence relation

Answer: D

Watch Video Solution

10. The relation R de�ned on the set A = {1, 2, 3, 4, 5} by 

 is given by

A. 

B. 

C. 

D. none of these

Answer: D

R = {(a, b) : ∣∣a
2 − b2∣∣ < 16}

{(1, 1), (2, 1), (3, 1), (4, 1), (2, 3)}

{(2, 2), (3, 2), (4, 2), (2, 4)}

{(3, 3), (4, 3), (5, 4), (3, 4)}

https://dl.doubtnut.com/l/_o5i4XkQG0DyQ
https://dl.doubtnut.com/l/_95TP9i3dSoUV


Watch Video Solution

11. Let  be the relation over the set of all straight lines in a plane such

that . Then,  is (a) symmetric (b) re�exive (c) transitive

(d) an equivalence relation

A. symmetric

B. re�exive

C. transitive

D. an equivalence relation

Answer: A

Watch Video Solution

R

l1 R l2 ⇔ l1 ⊥ l2 R

12. If  , then the relation  on  is (a) re�exive

only (b) symmetric only (c) transitive only (d) re�exive and transitive only

A = {a,  b,  c} R = {(b,  c)} A

https://dl.doubtnut.com/l/_95TP9i3dSoUV
https://dl.doubtnut.com/l/_nV8UgekbK9Ja
https://dl.doubtnut.com/l/_DX70zyrXyPoI


A. re�exive only

B. symmetric only

C. transitive only

D. re�exive and transitive only

Answer: C

Watch Video Solution

13. In the set  of all integers, which of the following relation  is not an

equivalence relation?  if  (b)  if  (c)  : if 

 is an even integer (d)  : if  (mod 3)

A. 

B. 

C.  is an even integer

D.  (mod 3)

Z R

x R y : x ≤ y x R y : x = y x R y

x − y x R y x = y

xRy : if x ≤ y

xRy : if x = y

xRy : if x − y

xRy : if x = y

https://dl.doubtnut.com/l/_DX70zyrXyPoI
https://dl.doubtnut.com/l/_9LKNzl5lXl9v


Answer: A

Watch Video Solution

14. Theorem 1(i) (For any three set ; prove that 

A. 

B. 

C. both (a) and (b)

D. none of these

Answer: A

Watch Video Solution

A; B; C

A × (B ∪ C) = (A × B) ∪ (A × C))

(A × B) ∪ (A × C)

(A ∪ B) × (A ∪ C)

15. If  then �nd A = {x : x2 − 5x + 6 = 0}, B = {2, 4}, C = {4, 5}

A × (B ∩ C)

https://dl.doubtnut.com/l/_9LKNzl5lXl9v
https://dl.doubtnut.com/l/_dRLKYyn0sxnv
https://dl.doubtnut.com/l/_LtgDwCXnRe0H


A. {(2, 4), (3, 4)}

B. {(4, 2), (4, 3)}

C. {(2, 4), (3, 4), (4, 4)}

D. 

Answer: A

Watch Video Solution

{(2, 2), (3, 3), (4, 4), (5, 5)}

16. If , then

 is equal to

A. 

B. 

C. 

D. 

Answer: C

A = {a, b}, B = {c, d}, C = {d, e}

{(a, c), (a, d), (a, e), (b, c), (b, d), (b, e)}

A ∩ (B ∪ C)

A ∪ (B ∩ C)

A × (B ∪ C)

A × (B ∩ C)

https://dl.doubtnut.com/l/_LtgDwCXnRe0H
https://dl.doubtnut.com/l/_q4ScxFHxkm6h


Watch Video Solution

17. If R is a relation on the set  given by 

, then R is

A. symmetric only

B. re�exive only

C. an equivalence relation

D. transitive only

Answer: C

Watch Video Solution

A = {1, 2, 3}

R = {(1, 1), (2, 2), (3, 3)}

18. The relation  de�ned on the set  by 

 , is given by {(1, 1), (2, 1), (3, 1), (4, 1), (2, 3)

{(2, 2), (3, 2), (4, 2), (2, 4)} {(3, 3), (4, 3), (5, 4), (3, 4) (d) none of these

R A = {1,  2,  3,  4,  5}

R = {(a,  b) : ∣∣a
2 − b2∣∣ < 16}

https://dl.doubtnut.com/l/_q4ScxFHxkm6h
https://dl.doubtnut.com/l/_w2oz0oMsDWd5
https://dl.doubtnut.com/l/_dhQ742CsNt6x


A. re�exive

B. transitive

C. not symmetric

D. a function

Answer: C

Watch Video Solution

19. Let Y={1,2,3,4,5}, A={1,2}, B={3,4,5}. If  denotes Cartesian product

of the set A and B. then the number of elements in 

is.....

A. Y

B. A

C. B

D. 

(A × B)

(Y × A) ∩ (Y × B)

ϕ

https://dl.doubtnut.com/l/_dhQ742CsNt6x
https://dl.doubtnut.com/l/_kV7bZDLPiMAB


Answer: D

Watch Video Solution

20. Let  . Let  be the equivalence

relation on  , cartesian product of  with itself, de�ned by 

 i�  . Then, the number of ordered pairs of the

equivalence class of (3, 2) is (a) 4 (b) 5 (c) 6 (d) 7

A. 4

B. 5

C. 6

D. 7

Answer: C

Watch Video Solution

A = {2,  3,  4,  5,  .......  17,  18} ' '

A × A A

(a,  b)(c,  d) ad = bc

https://dl.doubtnut.com/l/_kV7bZDLPiMAB
https://dl.doubtnut.com/l/_nYDqckSR1hb4


21. Let S be the set of all real numbers. Then , the relation

 on S is

A. Re�exive and symmetric but not transitive

B. Re�exive and transitive but not symmetric

C. Symmetric and transitive but not re�exive

D. None of the above is true

Answer: A

Watch Video Solution

R = {(a, b) : 1 + ab > 0}

22. Let 

be relation on the set . The relation is-

A. re�exive and symmetric only

B. an equivalence relation

C. re�exive only

R = {(3, 3), (6, 6), (9, 9), (12, 12), (6, 12), (3, 9(, (3, 12), (3, 6)}

A = {3, 6, 9, 12}

https://dl.doubtnut.com/l/_029gwZ5ceNhP
https://dl.doubtnut.com/l/_Go0LnP7raDgh


D. re�exive and transitive only

Answer: D

Watch Video Solution

23. Let R be the real line. Consider the following subsets of the plane

 .  is

an integer }. Which one of the following is true?

A. S is an equivalence relation on R but T is not

B. T is an equivalence relation on R but S is not

C. Neither S not T is an equivalence relation on R

D. Both S and T are equivalence relation on R

Answer: B

Watch Video Solution

R × R S = {(x, y) : y = x + 1and0 < x < 2}, T = {(x, y) : x − y

https://dl.doubtnut.com/l/_Go0LnP7raDgh
https://dl.doubtnut.com/l/_9vmCRI4o1yZj
https://dl.doubtnut.com/l/_nVg9rFRYKXvK


24. Let w denotes the set of words in the English dictionary. De�ne the

relation R by , the words x and y have at least

one letter in common, then R is

A. not re�exive, symmetric and transitive

B. re�exive, symmetric and not transitive

C. re�exive, not symmetric and transitive

D. re�exive, symmetric and transitive.

Answer: B

Watch Video Solution

R = {(x, y) ∈ W × W}

25. On the set N of natural numbers, delined the relation F by a R b if the

GCD of a and b is 2, then R is

A. re�exive but not symmetric

B. symmetric only

https://dl.doubtnut.com/l/_nVg9rFRYKXvK
https://dl.doubtnut.com/l/_K5FE9XpGSTSB


C. equivalence

D. neither re�exive, nor transitive.

Answer: B

Watch Video Solution

26. The relation  de�ned on the set  by 

 , is given by {(1, 1), (2, 1), (3, 1), (4, 1), (2, 3)

{(2, 2), (3, 2), (4, 2), (2, 4)} {(3, 3), (4, 3), (5, 4), (3, 4) (d) none of these

A. a function

B. transitive

C. not symmetric

D. re�exive

Answer: C

Watch Video Solution

R A = {1,  2,  3,  4,  5}

R = {(a,  b) : ∣∣a
2 − b2∣∣ < 16}

https://dl.doubtnut.com/l/_K5FE9XpGSTSB
https://dl.doubtnut.com/l/_LYjxPwL6g62M


27. The relation on the set  is de�ned by 

 Then the numbers of elements in the

power set of  is

A. 32

B. 16

C. 8

D. 64

Answer: B

Watch Video Solution

A = {x|x| < 3, x, ∈ Z}

R = {(x, y); y = |x|, x ≠ − 1},

R

28. The number of equivalence relations de�ned in the set S = {a, b, c} is

A. 3

B. 5

https://dl.doubtnut.com/l/_LYjxPwL6g62M
https://dl.doubtnut.com/l/_Q9hUZqcXACD4
https://dl.doubtnut.com/l/_j5ZawtLpmCa7


C. 7

D. 8

Answer: B

Watch Video Solution

29. Let  be a relation on the set of integers given by 

for some integer  Then,  is

A. an equivalence relation

B. re�exive but not symmetric

C. re�exive and transitive but not symmetric

D. re�exive and symmetric but not transitive.

Answer: A

Watch Video Solution

R aRb ⇔ a = 2k. b

k. R

https://dl.doubtnut.com/l/_j5ZawtLpmCa7
https://dl.doubtnut.com/l/_TcMbR2PaJWDM
https://dl.doubtnut.com/l/_ahrU1iK05i9K


30. Consider the following relations: 

 are integers such that 

. Then

A. S is an equivalence relation but R is not an equivalence relation

B. R and S both are equivalence relations

C. R is an equivalence relation but S is not an equivalence relation

D. neither R nor S is an equivalence relation

Answer: A

Watch Video Solution

R = {(x, y) ∣ (x, y  are real numbers and x = wy  for some rational numb

S = {( , )m, n, p, and q
m

n

p

q

n, q ≠ 0 and qm = ± }

31. Let N be the set of natural numbers and for , aN denotes the

set . If , where b, c, d are natural numbers

greater than 1 and the greatest common divisor (GCD) of b and c is 1,

then d equals

a ∈ N

{ax : x ∈ N} bN ∩ cN = dN

https://dl.doubtnut.com/l/_ahrU1iK05i9K
https://dl.doubtnut.com/l/_ttlS3HtwCCfZ


A. 

B. 

C. 

D. bc

Answer: D

Watch Video Solution

b + c

{bc}

min {b, c}

32. Let A and B be two sets containing four and two elements,

respectively. Then, the number of subjects of the set , each having

atleast three elements is

A. 275

B. 510

C. 219

D. 256

A × B

https://dl.doubtnut.com/l/_ttlS3HtwCCfZ
https://dl.doubtnut.com/l/_tVtybWFm5hDo


Answer: C

Watch Video Solution

33. If the numbers of di�erent re�exive relations on a set A is equal to the

number of di�erent symmetric relations on set A, then the number of

elements in A is

A. 1

B. 3

C. 1 and 3

D. 3 and 7

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_tVtybWFm5hDo
https://dl.doubtnut.com/l/_96M4P3hqztdL


Section Ii Assertion Reason Type

34. Let , where  is

the set of all natural numbers. Then the relation R is

A. re�exive and transitive

B. re�exive symmetric

C. symmetric and transitive

D. on equivalence relation

Answer: A

Watch Video Solution

R = {(x, y) : x, y ∈ N and x2 − 4xy + 3y2 = 0} N

1. Statement-1: On the set Z of all odd integers relation R de�ned by 

 is even for all  is an equivalence relation.  

Statement-2: If a relation R on a set A is symmetric and transitive, then it

is re�exive and hence an equivalence relation, because 

(a, b) ∈ R ⇔ a − b a, b ∈ Z

https://dl.doubtnut.com/l/_qr4iEjZ0LtvJ
https://dl.doubtnut.com/l/_Guk8UipPMgR4


 

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.

Answer: C

Watch Video Solution

(a, b) ∈ R ⇒ (b, a) ∈ R         [By symmetry]

(a, b) ∈ R and (b, a) ∈ R ⇒ (a, a) ∈ R     [By transitivity]

2. N is the set of natural numbers. The relation R is de�ned on  as

follows 

  

Prove that R is an equivalence relation.

N × N

(a, b)R(c, d) ⇔ a + d = b + c

https://dl.doubtnut.com/l/_Guk8UipPMgR4
https://dl.doubtnut.com/l/_79gCCSKgzVAG


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.

Answer: B

Watch Video Solution

3. N is the set of natural numbers. The relation R is de�ned on  as

follows 

  

Prove that R is an equivalence relation.

A. Statement-1 is True, Statement-2 is true, Statement-2 is a correct

explanation for statement-1.

N × N

(a, b)R(c, d) ⇔ a + d = b + c

https://dl.doubtnut.com/l/_79gCCSKgzVAG
https://dl.doubtnut.com/l/_KuLDisva1UF8


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.

Answer: C

Watch Video Solution

4. Statement-1: If R is an equivalence relation on a set A, then  is also

an equivalence relation. 

Statement-2:  i� R is a symmetric relation.

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

R− 1

R = R− 1

https://dl.doubtnut.com/l/_KuLDisva1UF8
https://dl.doubtnut.com/l/_ps2q36jWNXbM


D. Statement-1 is False, Statement-2 is True.

Answer: B

Watch Video Solution

5. Let R be the set of real numbers. 

Statement 1:  is an integer} is an equivalence

relation on R. 

Statement 2:  for some rational number }

is an equivalence relation on R.

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.

A = {(x, y) ∈ R × R : y − x

B = {x, y} ∈ R × R : x = αy α

https://dl.doubtnut.com/l/_ps2q36jWNXbM
https://dl.doubtnut.com/l/_yXcwJCFEyhWd


Answer: C

Watch Video Solution

6. Consider the following relation R on the set of realsquare matrices of

order 3.  for some invertible matrix P}

Statement  R is an equivalence relation. Statement  For any two

invertible  matrices , 

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.

Answer: A

Watch Video Solution

R = {(A, B) ∣ A = P − 1BP

I II

3 × 3 M and N (MN) − 1 = N − 1M − 1

https://dl.doubtnut.com/l/_yXcwJCFEyhWd
https://dl.doubtnut.com/l/_xK7O7uxVTX3M


Exercise

1. If R is a relation from a set A to set B, then

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

R = A ∪ B

R = A ∩ B

R ⊆ A × B

R ⊆ B × A

2. If  is a relation from a �nite set A having  elements to a �nite set B

having  elements then the number of relations from A to B is

A. 

R m

n

2mn

https://dl.doubtnut.com/l/_xK7O7uxVTX3M
https://dl.doubtnut.com/l/_RDRRO3wGfsYv
https://dl.doubtnut.com/l/_Qp2Sa3HN2iP5


B. 

C. 2mn

D. 

Answer: A

Watch Video Solution

2mn − 1

mn

3. If  is a relation on a �nite set having  elements, then the number of

relations on  is  b.  c.  d. 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

R n

A 2n 2n ^ 2 n2 nn

2n

2n
2

n2

nn

https://dl.doubtnut.com/l/_Qp2Sa3HN2iP5
https://dl.doubtnut.com/l/_InT5JRh2U09M


4. about to only mathematics

A. re�exive

B. symmetric

C. transitive

D. none of these

Answer: B

Watch Video Solution

5. Let R be a re�exive relation on a set A and I be the identity relation on

A. Then

A. 

B. 

C. 

R ⊂ I

I ⊂ R

R = I

https://dl.doubtnut.com/l/_InT5JRh2U09M
https://dl.doubtnut.com/l/_nen7fDbsF2oZ
https://dl.doubtnut.com/l/_K6stvzJZkP4b


D. none of these

Answer: B

Watch Video Solution

6. Let A be the non-void set of the children in a family. The relation 'x is a

brother of y' on A, is

A. re�exive

B. symmetric

C. transitive

D. none of these

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_K6stvzJZkP4b
https://dl.doubtnut.com/l/_mXd8RzjfbSnD


7. Let  be the origin. We de�ne a relation between two points  and 

in a plane if  . Show that the relation, so de�ned is an

equivalence relation.

A. partial order relation

B. equivalence relation

C. re�exive but not symmetric

D. re�exive but not transitive

Answer: B

Watch Video Solution

O P Q

OP = OQ

8. The relation  de�ned in  as  is divisible by a is

A. re�exive but not symmetric

B. symmetric but not transitive

C. symmetric and transitive

R N aRb ⇒ b

https://dl.doubtnut.com/l/_RINwIplenHHG
https://dl.doubtnut.com/l/_p76HoQmGRYnG


D. none of these

Answer: A

Watch Video Solution

9. Given the relation  on the set  ,

add a minimum number of ordered pairs so that the enlarged relation is

symmetric, transitive and re�exive.

A. 5

B. 6

C. 7

D. 8

Answer: C

Watch Video Solution

R = {(1,  2),  (2,  3)} A = {1,  2,  3}

https://dl.doubtnut.com/l/_p76HoQmGRYnG
https://dl.doubtnut.com/l/_gYn1Tdp64kA7
https://dl.doubtnut.com/l/_q8GmCtmPvRde


10. An integer m is said to be related to another integer n, if m is integral

multiple of n. This relation in Z is re�exive, symmetric and transitive.

A. re�exive and symmetric

B. re�exive and transitive

C. symmetric and transitive

D. equivalence relation

Answer: B

Watch Video Solution

11. Let A = {1, 2, 3, 4}, and let R =  be a relation

on A. Then, R, is

A. re�exive

B. symmetric

C. transitive

{(2, 2), (3, 3), (4, 4), (1, 2)}

https://dl.doubtnut.com/l/_q8GmCtmPvRde
https://dl.doubtnut.com/l/_w4EGu3mBVRAi


D. none of these

Answer: C

Watch Video Solution

12. Let  be a relation de�ned by  

. Then  , is

A. an equivalence relation on R

B. transitive but not re�exive and symmetric

C. symmetric, transitive but nor re�exive

D. neither transitive nor re�exive but symmetric

Answer: B

Watch Video Solution

R1

R1 = {(a, b) ∣ a > b, a, b ∈ R} R1

https://dl.doubtnut.com/l/_w4EGu3mBVRAi
https://dl.doubtnut.com/l/_XuxVd1KbDa51


13. Let R be a re�exive relation on a �nite set A having n elements and let

there be m ordered pairs in R, then

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

m ≥ n

m ≤ n

m = n

14. The void relation on a set A is

A. re�exive

B. symmetric and transitive

C. re�exive and symmetric

D. re�exive and transitive

https://dl.doubtnut.com/l/_KoUYyj6DMUfy
https://dl.doubtnut.com/l/_x5zYOfjwalm9


Answer: B

Watch Video Solution

15. Let R be an equivalence relation on a �nite set A having n elements.

Then the number of ordered pairs in R is

A. less than n

B. greater than or equal to n

C. less than or equals to n

D. none of these

Answer: B

Watch Video Solution

16. The relation  on set 

 is

R = {(1, 1), (2, 2), (3, 3), (1, 2), (2, 3), (1, 3)}

A = {1, 2, 3}

https://dl.doubtnut.com/l/_x5zYOfjwalm9
https://dl.doubtnut.com/l/_vWA9zuRl3cnX
https://dl.doubtnut.com/l/_0ZZqlX4YZDkS


A. re�exive but not symmetric

B. re�exive but not transitive

C. symmetric and transitive

D. neither symmetric nor transitive

Answer: A

Watch Video Solution

17. Let R and S be two equivalence relations on a set A Then : A.  is

an equvalence relation on A B.  is an equirvalenee relation on A C. 

 is an equivalence relation on A D. None of these

A.  is an equivalence relation on A

B.  is an equivalence relation on A

C.  is an equivalence relation on A

D. none of these

R ∪ S

R ∩ S

R − S

R ∪ S

R ∩ S

R − S

https://dl.doubtnut.com/l/_0ZZqlX4YZDkS
https://dl.doubtnut.com/l/_7K7jJjtkOJkt


Answer: B

Watch Video Solution

18. The relation is subset of on the power set  of a set A is

A. symmetric

B. anti-symmetric

C. equivalence relation

D. none of these

Answer: B

Watch Video Solution

P (A)

19. Let  Then, P is

A. re�exive

P = {(x, y) ∣ x2 + y2 = 1, x, y ∈ R}.

https://dl.doubtnut.com/l/_7K7jJjtkOJkt
https://dl.doubtnut.com/l/_Wmw8jBujNxAG
https://dl.doubtnut.com/l/_vuxMtWlDe4Vk


B. symmetric

C. transitive

D. antisymmetric

Answer: B

Watch Video Solution

20. Let  be a relation on a set A.Then R is

A. symmetric

B. antisymmetric

C. symmetric and antisymmetric

D. neither symmetric nor antisymmetric

Answer: C

Watch Video Solution

R = {(a, a)}

https://dl.doubtnut.com/l/_vuxMtWlDe4Vk
https://dl.doubtnut.com/l/_HMUIUuuUodV2
https://dl.doubtnut.com/l/_fb7PRpFpsInO


21. Which one of the following relations on R is an equivalence relation?

A. 

B. 

C.  a divides b

D. 

Answer: A

Watch Video Solution

aR1b ⇔ |a| = |b|

aR2b ⇔ a > b

aR3b ⇔

aR4b ⇔ a < b

22. Let X be a family of sets and R be a relation on X de�ned by A is

disjoint from B. Then, R, is

A. re�exive

B. symmetric

C. antisymmetric

D. transitive

https://dl.doubtnut.com/l/_fb7PRpFpsInO
https://dl.doubtnut.com/l/_WVoSZjdFDsvv


Answer: B

Watch Video Solution

23. If R is an equivalence relation on a set A, then  is

A. re�exive only

B. symmetric but not transitive

C. equivalence

D. none of these

Answer: C

Watch Video Solution

R− 1

24. Let R and S be two non-void relations on a set A. Which of the

following statement is false?

https://dl.doubtnut.com/l/_WVoSZjdFDsvv
https://dl.doubtnut.com/l/_Z1RWTDpw0N7Z
https://dl.doubtnut.com/l/_JNupUcQmgqQ7


A. R and S are transitive implies  is transitive

B. R and S are transitive implies  is transitive

C. R and S are symmetric implies  is symmetric

D. R and S are re�exive implies  is re�exive

Answer: A

Watch Video Solution

R ∪ S

R ∩ S

R ∪ S

R ∩ S

25. If R be a relation  from A = {1, 2, 3, 4} to B = {1, 3, 5}, i.e. (a,b) 

, then , is

A. 

B. 

C. 

D. 

Answer: C

<

∈ R ⇔ a < b ROR− 1

{(1, 3), (1, 5), (2, 3), (2, 5), (3, 5), (4, 5)}

{(3, 1), (5, 1), (3, 2), (5, 2), (5, 3), (5, 4)}

{(3, 3), (3, 5), (5, 3), (5, 5)}

{(3, 3), (3, 4), (4, 5)}

https://dl.doubtnut.com/l/_JNupUcQmgqQ7
https://dl.doubtnut.com/l/_Xbge0h1ELj5s


Watch Video Solution

26. If R is a relation from a set A to a set B and S is a relation from B to a

set C, then the relation  a) is from A to C b) is from C to A c) does not

exist d) None of these

A. is from A to C

B. is from C to A

C. does not exist

D. none of these

Answer: A

Watch Video Solution

SoR

27. If  and  be two relations, then 

A. 

R ⊂ A × B S ⊂ B × C (SoR) − 1 =

S − 1oR− 1

https://dl.doubtnut.com/l/_Xbge0h1ELj5s
https://dl.doubtnut.com/l/_1QrZoadZNPoc
https://dl.doubtnut.com/l/_gRxONiwakEcr


B. 

C. SoR

D. RoS

Answer: B

Watch Video Solution

R− 1oS − 1

28. In the set , a relation R is de�ned by 

. Then R is

A. re�exive

B. symmetric

C. transitive

D. none of these

Answer: C

Watch Video Solution

A = {1, 2, 3, 4, 5}

R = {(x, y) x, y ∈ A and x < y}

https://dl.doubtnut.com/l/_gRxONiwakEcr
https://dl.doubtnut.com/l/_ts1EO5OljBz5


29. Let A = {p, q, r}. Which of the following is not an equivalence relation

on A?

A. 

B. 

C. 

D. none of these

Answer: D

Watch Video Solution

R1 = {(p, q), (q, r), (p, r), (p, p)}

R2 = {(r, q), (r, p), (r, r), (q, q)}

R3 = {(p, p), (q, q), (r, r), (p, q)}

30. In order that a relation R de�ned on a non-empty set A is an

equivalence relation. It is su�cient, if R

A. is re�ective

B. is symmetric

https://dl.doubtnut.com/l/_ts1EO5OljBz5
https://dl.doubtnut.com/l/_SLFKIU7gim84
https://dl.doubtnut.com/l/_CUFBdaT1ODkA


C. is transitive

D. possesses all the above three properties

Answer: D

Watch Video Solution

31. Let  be a relation on the set  of natural numbers de�ned by 

i�  divides  Then,  is (a) Re�exive and symmetric (b) Transitive and

symmetric (c) Equivalence (d) Re�exive, transitive but not symmetric

A. re�exive and symmetric

B. transitive and symmetric

C. equivalence

D. re�exive, transitive but not symmetric

Answer: D

Watch Video Solution

R N n R m

n m. R

https://dl.doubtnut.com/l/_CUFBdaT1ODkA
https://dl.doubtnut.com/l/_CENlr4y6uLRi


32. Let R and S be two non-void relations on a set A. Which of the

following statement is false?

A. R and S are transitive, then  is also transitive

B. R and S are transitive, then  is also transitive

C. R and S are re�exive, then  is also re�exive

D. R and S are symmetric, then  is also symmetric

Answer: A

Watch Video Solution

R ∪ S

R ∩ S

R ∩ S

R ∪ S

33. Let  be a relation de�ned on the set of natural numbers N as

 Find the domain and range of R.

Also, verify whether R is (i) re�exive, (ii) symmetric (iii) transitive.

A. re�exive

R

R = {(x, y) : x, y ∈ N, 2x + y = 41}

https://dl.doubtnut.com/l/_CENlr4y6uLRi
https://dl.doubtnut.com/l/_T0oXlWRM4Kkz
https://dl.doubtnut.com/l/_aHqI9wSExNjm


B. symmetric

C. transitive

D. none of these

Answer: D

Watch Video Solution

34. Let L be the set of all straight lines in the Euclidean plane. Two lines 

and  are said to be related by the relation R i�  is parallel to . Then,

check the relation is re�exive , symmetric or transitive

A. re�exive

B. symmetric

C. transitive

D. none of these

Answer: D

l1

l2 l1 l2

https://dl.doubtnut.com/l/_aHqI9wSExNjm
https://dl.doubtnut.com/l/_vcNLg492tbYE


Watch Video Solution

35. For real numbers  and  , de�ne  i�  is an irrational

number. Then the relation  is (a) re�exive (b) symmetric (c) transitive (d)

none of these

A. re�exive

B. symmetric

C. transitive

D. none of these

Answer: A

Watch Video Solution

x y x R y x − y + √2

R

36. Let  and . Which of the following is

relations from X to Y

X = {1, 2, 3, 4} Y = {1, 3, 5, 7, 9}

https://dl.doubtnut.com/l/_vcNLg492tbYE
https://dl.doubtnut.com/l/_dGC69qdj5aEZ
https://dl.doubtnut.com/l/_K9jdljJQtnI7


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

R1 = {(x, y) ∣ y = 2 + x, x ∈ X, y ∈ Y }

R2 = {(1, 1), (2, 1), (3, 3), (4, 3), (5, 5)}

R3 = {(1, 1), (1, 3), (3, 5), (3, 7), (5, 7)}

R4 = {(1, 3), (2, 5), (2, 4), (7, 9)}

37. Let  be a �xed positive integer. De�ne a relation  on  as follows: 

 is divisible by  Show that  is an equivalence

relation on 

A. re�exive

B. symmetric

C. transitive

D. none of these

n R Z

(a,  b) ∈ R ⇔ a − b n. R

Z.

https://dl.doubtnut.com/l/_K9jdljJQtnI7
https://dl.doubtnut.com/l/_93t1Gd6ADxol


Chapter Test

Answer: D

Watch Video Solution

38. Let  denote the set of all straight lines in a plane. Let a relation  be

de�ned by . Then  is

A. re�exive

B. symmetric

C. transitive

D. none of these

Answer: B

Watch Video Solution

L R

αRβ ⇔ α ⊤ β, α, βεL R

https://dl.doubtnut.com/l/_93t1Gd6ADxol
https://dl.doubtnut.com/l/_k1GQY69aLCpP


1. If , then  cannot be

A. 15

B. 17

C. 5

D. 9

Answer: B

Watch Video Solution

n(A × B) = 45 n(A)

2. Set builder form of the relation 

 is

A. 

B. 

C. 

D. 

R = {( − 2, − 7), ( − 1, − 4), (0, − 1), (1, 2), (2, 5)}

{(a, b) : b = 2a − 3, a, b, ∈ Z}

{(x, y) : y = 3x − 1, x, y ∈ Z}

{(a, b) : b = 3a − 1, a, b ∈ N}

{(u, v) : v = 3u − 1, − 2 ≤ u < 3 and u ∈ Z}

https://dl.doubtnut.com/l/_BLkB0yGOfRZq
https://dl.doubtnut.com/l/_yQKhv3ELLegi


Answer: D

Watch Video Solution

3. If A = {(a, b, c, l, m, n}, then the maximum number of elements in any

relation on A, is

A. 12

B. 16

C. 32

D. 36

Answer: D

Watch Video Solution

4. If A={1, 2, 3}, then the relation 

, isR = {(1, 1), (2, 2), (3, 1), (1, 3)}

https://dl.doubtnut.com/l/_yQKhv3ELLegi
https://dl.doubtnut.com/l/_TwB2rsyKHNhd
https://dl.doubtnut.com/l/_WlXiCoGnQU33


A. re�exive

B. symmetric

C. transitive

D. equivalence

Answer: B

Watch Video Solution

5. If relation R is de�ned as: aRb if ''a is the father of b''. Then, R is

A. re�exive

B. symmetric

C. transitive

D. none of these

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_WlXiCoGnQU33
https://dl.doubtnut.com/l/_KWdj5Q8LDDmp


6. If  is a relation de�ned on a set 

, then R is

A. re�exive

B. symmetric

C. anti symmetric

D. transitive

Answer: B

Watch Video Solution

R = {(a, b) : |a + b| = a + b}

{ − 1, 0, 1}

7. A relation between two persons is de�ned as follows: aRb  a and

born in di�erent months. Then, R is

A. re�exive

B. symmetric

⇔

https://dl.doubtnut.com/l/_KWdj5Q8LDDmp
https://dl.doubtnut.com/l/_RvHKQ8b1TgDX
https://dl.doubtnut.com/l/_PIOef9cIjxg0


C. transitive

D. equivalence

Answer: B

Watch Video Solution

8. Which of the following is an equivalence relation?

A. is father of

B. is less than

C. is congruent to

D. is an uncle of

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_PIOef9cIjxg0
https://dl.doubtnut.com/l/_N9f3JrbGhtMu


9. Consider the following statements: 

(i) Every re�exive relation is antisymmetric 

(ii) Every symmetric relation is antisymmetric. 

Which one among (i) and (ii) is true?

A. (i) alone is true

B. (ii) alone is true

C. Both (i) and (ii) are true

D. Neither (i) nor (ii) is true

Answer: D

Watch Video Solution

10. Let A be a set of compartments in a train. Then the relation R de�ned

on A as aRb i� ''a and b have the link between them'', then which of the

following is true for R?

https://dl.doubtnut.com/l/_yzC7HnsvlVfR
https://dl.doubtnut.com/l/_omZbJ9z1vHe9


A. re�exive

B. symmetric

C. transitive

D. equivalence

Answer: B

Watch Video Solution

11. If a set has 13 elements and R is a re�exive relation on A with n

elements, then

A. 

B. 

C. 

D. 

Answer: C

13 ≤ n ≤ 26

0 ≤ n ≤ 26

13 ≤ n ≤ 169

0 < n ≤ 169

https://dl.doubtnut.com/l/_omZbJ9z1vHe9
https://dl.doubtnut.com/l/_6blqubGe9Bo7


Watch Video Solution

12. The relation 'is not equal to' is de�ned on R, is

A. re�exive only

B. symmetric only

C. transitive only

D. equivalence.

Answer: B

Watch Video Solution

13. Assertion and Reason type questions :Consider the following

statements, p: Every re�exive relation is a symmetric relation, q: Every

anti-symmetric relation is re�exive.Which of the following is/ are true?

A. p alone

https://dl.doubtnut.com/l/_6blqubGe9Bo7
https://dl.doubtnut.com/l/_qZ10sjjbqdtx
https://dl.doubtnut.com/l/_2PBYcAnBjxWh


B. q alone

C. both q and q

D. neither p nor q

Answer: D

Watch Video Solution

14. Let X be the set of all engineering colleges in a state of Indian

Republic and R be a relation on X de�ned as two colleges are related i�

they are a�liated to the same university, then R is

A. only re�exive

B. only symmetric

C. only transitive

D. equivalence

Answer: D

https://dl.doubtnut.com/l/_2PBYcAnBjxWh
https://dl.doubtnut.com/l/_AGKc0fZlyCgp


Watch Video Solution

15. If  is a relation on N, then R is

A. re�exive

B. symmetric

C. antisymmetric

D. transitive

Answer: B

Watch Video Solution

R = {(a, b) : a + b = 4}

16. If A is a non-empty set, then which of the following is

 

p: There is at least one re�exive relation on A 

q: There is at least one symmetric relation on A

f a l s e ?

https://dl.doubtnut.com/l/_AGKc0fZlyCgp
https://dl.doubtnut.com/l/_JHasuHVsQqan
https://dl.doubtnut.com/l/_TaFFnkO3SsTG


A. p alone

B. q alone

C. both p and q

D. neither p nor q

Answer: D

Watch Video Solution

17. If A = {x, y, z}, then the relation 

, is

A. symmetric

B. antisymmetric

C. transitive

D. both (a) and (b)

Answer: D

R = {(x, x), (y, y), (z, z), (z, x), (z, y)}

https://dl.doubtnut.com/l/_TaFFnkO3SsTG
https://dl.doubtnut.com/l/_hc4gGNwV8C7u


Watch Video Solution

18. Assertion and Reason type questions :Consider the following

statements, p: Every re�exive relation is a symmetric relation, q: Every

anti-symmetric relation is re�exive.Which of the following is/ are true?

A. p alone

B. q alone

C. both p and q

D. neither p nor q

Answer: D

Watch Video Solution

19. The relation ''is a factor of'' on the set N of all natural number is not

A. re�exive

https://dl.doubtnut.com/l/_hc4gGNwV8C7u
https://dl.doubtnut.com/l/_wmEvsW12ledR
https://dl.doubtnut.com/l/_LNZ6ga0bBH2a


B. symmetric

C. antisymmetric

D. transitive

Answer: B

Watch Video Solution

20. The relation  is de�ned on the set with minimum

number of elements of natural numbers. The minimum number of

elements to be included in R so that R is an equivalence relation, is

A. 5

B. 6

C. 7

D. 8

Answer: A

R = {(1, 3), (3, 5)}

https://dl.doubtnut.com/l/_LNZ6ga0bBH2a
https://dl.doubtnut.com/l/_Tr0Eh5lUXV93


Watch Video Solution

21. If a set A contains n elements, then which of the following cannot be

the number of re�exive relations on the set A?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

2n

2n− 1

2n
2 − 1

2n+ 1

22. If A={4, 6, 10, 12} and R is a relation de�ned on A as ''two elements are

related i� they have exactly one common factor other than 1''. Then the

relation R is

https://dl.doubtnut.com/l/_Tr0Eh5lUXV93
https://dl.doubtnut.com/l/_OqzymajTU3Gl
https://dl.doubtnut.com/l/_FuGuk5Li4OVE


A. antisymmetric

B. only transitive

C. only symmetric

D. equivalence

Answer: C

Watch Video Solution

23. In a set of ants in a locality, two ants are said to be related i� they

walk on a same straight line, then the relation is

A. re�exive and symmetric

B. symmetric and transitive

C. re�exive and transitive

D. equivalence

Answer: D

https://dl.doubtnut.com/l/_FuGuk5Li4OVE
https://dl.doubtnut.com/l/_En5LLduxzvjC


Watch Video Solution

24. Let R be a relation de�ned on S, the set of squares on a chess board

such that xRy i� x and y share a common side. Then, which of the

following is false for R?

A. Re�exive

B. symmetric

C. Transitive

D. All the above

Answer: C

Watch Video Solution

25. X is the set of all residents in a colony and R is a relation de�ned on X

as follows: 

https://dl.doubtnut.com/l/_En5LLduxzvjC
https://dl.doubtnut.com/l/_8rMqY7WBUvKL
https://dl.doubtnut.com/l/_EeSRr6t8LNrX


''Two persons are related i� they speak the same language'' 

The relation R, is

A. only symmetric

B. only re�exive

C. both symmetric and re�exive but not transitive

D. equivalence

Answer: D

Watch Video Solution

26. Let A = {ONGC, BHEL, SAIL, GAIL, IOCL} and R be a relation de�ned as

''two elements of A are related if they share exactly one letter''. The

relation R, is

A. anti-symmetric

B. only transitive

C. only symmetric

https://dl.doubtnut.com/l/_EeSRr6t8LNrX
https://dl.doubtnut.com/l/_lFPx7mrtJGJG


D. equivalence

Answer: C

Watch Video Solution

27. Let A be the set of all animals. A relation R is de�ned as ''aRb i� a and

b are in di�erent zoological parks''. Then R is

A. only re�exive

B. only symmetric

C. only transitive

D. equivalence

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_lFPx7mrtJGJG
https://dl.doubtnut.com/l/_mhepQ95WZbkc


28. Let S be a non-empty set of children in a family and R be a relation on

S de�ned by a R b i� a is a brother of b then R is

A. only re�exive

B. only symmetric

C. only transitive

D. equivalence

Answer: D

Watch Video Solution

29. Let A be the set of all student in a school. A relation R is de�ned on A

as follows: 

''aRb i� a and b have the same teacher'' 

The relation R, is

A. re�exive

https://dl.doubtnut.com/l/_OoJFJ6exnIS1
https://dl.doubtnut.com/l/_gpaeSM5zP1bP


B. symmetric

C. transitive

D. equivalence

Answer: D

Watch Video Solution

30. If A and B are two sets such that ,  and

, then 

A. 105

B. 210

C. 70

D. none of these

Answer: B

Watch Video Solution

n(A ∩ ¯̄̄B) = 9 n( ¯̄̄A ∩ B) = 10

n(A ∪ B) = 24 n(A × B) =

https://dl.doubtnut.com/l/_gpaeSM5zP1bP
https://dl.doubtnut.com/l/_ZE7O3eqUc9Xm


https://dl.doubtnut.com/l/_ZE7O3eqUc9Xm

