
MATHS

BOOKS - FULL MARKS MATHS (TAMIL

ENGLISH)

DISCRETE MATHEMATICS

Example

1. Examine the binary operation (closure

property) of the following operation on the

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_HO1gtMtiNxlh


respective sets (if is not , make it binary),

(i)a*b=a^2+3ab-  


(ii)a*b =

Watch Video Solution

5b2, ∀a, bεZ

( ), ∀a, bεQ
a − 1

b − 1

2. Draw truth table for 

Watch Video Solution

−p ∧ q

3. For a group to be abelian what is the

property that is to be satisfied?

https://dl.doubtnut.com/l/_HO1gtMtiNxlh
https://dl.doubtnut.com/l/_aYyjwrjQun5O
https://dl.doubtnut.com/l/_WxgpuexCW0fA


Watch Video Solution

4. Draw truth table for 

Watch Video Solution

p ∧ − q

5. In the set of real number R, an operation 

is defined by . Then the

value of  is ….....

Watch Video Solution

∗

a ∗ b = (a2 + b2)

(3 ∗ 4) ∗ 5

https://dl.doubtnut.com/l/_WxgpuexCW0fA
https://dl.doubtnut.com/l/_nQpLktoxBfiw
https://dl.doubtnut.com/l/_vogzLPhK42HS
https://dl.doubtnut.com/l/_B8XZ4VOwdBwc


6. In the set of real number R, an operation 

is defined by . Then the value

of  is ….....

Watch Video Solution

∗

a ∗ b = (a2 + b)

(3 ∗ 4) ∗ 5

7. Identify the valid statement from the

following: Go to your room!.

Watch Video Solution

https://dl.doubtnut.com/l/_B8XZ4VOwdBwc
https://dl.doubtnut.com/l/_0LwG3fZIcJvG


8. Let  be any

two bollean matrices of the same type find

Watch Video Solution

A = [
0 1

1 1
], B = [

1 1

0 1
]

A ∨ B and A ∧ B

9. In the set of real number R, an operation 

is defined by . Then the value

of  is ….....

Watch Video Solution

∗

a ∗ b = (a + b2)

(3 ∗ 4) ∗ 5

https://dl.doubtnut.com/l/_b6oyCJRR49LX
https://dl.doubtnut.com/l/_i3veWBBsxnh9
https://dl.doubtnut.com/l/_0QX00nFc67TT


10. 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, p ∨ q, q ∨ − p

11. How many rows are needed for following

statement formulae?

(i)  (ii) 

Watch Video Solution

p ∨ ¬t ∧ (p ∨ ¬s)

((p ∧ q) ∨ ( ¬r ∨ ¬s)) ∧ ( ¬t ∧ v)

https://dl.doubtnut.com/l/_0QX00nFc67TT
https://dl.doubtnut.com/l/_9ffYfT2y0unC


12. Consider : If today is Monday , then

4+4=8.

Here the component statement p and q are

given by, p: Today is Monday , q:4+4=8.

The truth value of  is T because the

conclusion q is T.

An important point is that  should not

be treated by actually considering the

meaning of p and q in English. Also it is not

necessary that p should be realted to q at all.

Watch Video Solution

p → q

p → q

p → q

https://dl.doubtnut.com/l/_Tw3fZ0s2WlMc


13. Writes down the (i) conditional statement

(ii) converse statement (iii) inverse statement

and (iv) contrapositive statement for the two

statement p and q given below. P: The number

of printers is infinity .q : Ooty is in Kerala.

Watch Video Solution

14. Construct the truth table for

. 
(p
−
∪ q) ∧ (p

−
∪ − q)

https://dl.doubtnut.com/l/_MmKAQon7l6lf
https://dl.doubtnut.com/l/_hbnXF4r97pgt


Watch Video Solution

15. Establish the equivalence property:

Watch Video Solution

p → q ≡ ¬p ∨ q

16. Establish the equivalence property

connecting the bi-condititional with

https://dl.doubtnut.com/l/_hbnXF4r97pgt
https://dl.doubtnut.com/l/_bbpPVqXHteRa
https://dl.doubtnut.com/l/_cYEyUspxFlcX


Exercise 12 1

conditional: 

Watch Video Solution

p ↔ q ≡ (p → q) ∧ (q → p)

1. 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.

∗

a ∗ b = a. |b|

a ∗ b

(a ∗ b) = a√b

https://dl.doubtnut.com/l/_cYEyUspxFlcX
https://dl.doubtnut.com/l/_dBOJ0LkscQRd


Watch Video Solution

2. On Z, define  by 

. Is 

binary on Z?

Watch Video Solution

⊗

(m ⊗ n) = mn + nm : ∀m, n ∈ Z ⊗

3. Let  be defined on R by 

. Is  binary on R? If

so, find .

∗

(a ∗ b) = a + b + ab − 7 ∗

3 ∗ ( − )
7
15

https://dl.doubtnut.com/l/_dBOJ0LkscQRd
https://dl.doubtnut.com/l/_8R6CYjwu8G27
https://dl.doubtnut.com/l/_1gmKtJRwOH4P


Watch Video Solution

4. Let . Check

whether the usual multiplication is a binary

operation on A.

Watch Video Solution

A = {a + √5b : a, b ∈ Z}

5. Define an operation * on Q as follows:

. Examine the

closure, communative, and associative

properties satisfied by 

a ⋅ b = ( ), a, b ∈ Q
a + b

2

⋅ onQ.

https://dl.doubtnut.com/l/_1gmKtJRwOH4P
https://dl.doubtnut.com/l/_6QjYjVYxkwhV
https://dl.doubtnut.com/l/_D0hpvsOCejiB


Watch Video Solution

6. Fill in the following table so that the binary

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


Watch Video Solution

∗

https://dl.doubtnut.com/l/_D0hpvsOCejiB
https://dl.doubtnut.com/l/_bfEW5qqHzGN4


7. 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/_m9l6ItReMAf3


8. (i) Let  and

let  be the matrix multiplication. Determine

whether M is closed under . If so, examinie

the existence of identity, existence of inverse

properties for the operation  on M.

Watch Video Solution

M = {(
x x

x x
) : x ∈ R − {0}}

∗

∗

∗

9. Let A be Q/{1}. Define * on A by x * y=x+y-xy. Is

* binary on A? If so, examine the commutative

and association properties satisfied by * on A.

https://dl.doubtnut.com/l/_tBO4Q2xuFmTV
https://dl.doubtnut.com/l/_U9EQNYFTtpNP


Exercise 12 2

Watch Video Solution

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

island be any two simple statements. Give

verbal sentence describing each of the

following statements: 

(i)  

(ii)  


(iii)  


~p

p ∧ ~q

~p ∨ q

https://dl.doubtnut.com/l/_U9EQNYFTtpNP
https://dl.doubtnut.com/l/_IJ7CyLb8FINz


(iv)  


(v) 

Watch Video Solution

p → ~q

p < ⇒ q

2. In the set of real number R, an operation 

is defined by . Then the value of 

 is ….....

Watch Video Solution

∗

a ∗ b = a + b

(3 ∗ 4) ∗ 5

https://dl.doubtnut.com/l/_IJ7CyLb8FINz
https://dl.doubtnut.com/l/_jVh2KaGomSbz


3. 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/_i4a7N8bjwOjX


4. 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/_0YGN431rlrUn


5. 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/_u0l2Od6cTIuT


6. Construct the truth table for the following

statements. 

Watch Video Solution

−(p ∧ − q)

7. Verify whether the following compound

propositions are tautologies or contradictions

or contingency 

(i) 

Watch Video Solution

(p ∧ q) ∧ (p ∨ q)

https://dl.doubtnut.com/l/_4xo4KvHhPehb
https://dl.doubtnut.com/l/_Tcxu71PmLdgN


8. Show that (i)  


(ii) .

Watch Video Solution

~(p ∧ q) ≡ ~p ∨ ~q

~(p → q) ≡ p ∧ ~q

9. Prove that 

Watch Video Solution

q → p ≡ ~p → ~q

https://dl.doubtnut.com/l/_Tcxu71PmLdgN
https://dl.doubtnut.com/l/_J4I5Rv1d6HdO
https://dl.doubtnut.com/l/_5ms6YtaWhjuw


10. Show that  and  are not

equivalent.

Watch Video Solution

p → q q → p

11. Show that .

Watch Video Solution

−(p ↔ q) ≡ p ↔ − q

12. Check whether the statement 

is a tautology or a contradiction without using

p → (q → p)

https://dl.doubtnut.com/l/_czX53Zl1vinm
https://dl.doubtnut.com/l/_OwuAdVbCTY3N
https://dl.doubtnut.com/l/_DjRT5PLAkV5k


the truth table.

Watch Video Solution

13. Using truth table check whether the

statements  and  are

logically equivalent.

Watch Video Solution

~(p ∨ q) ∨ (~p ∧ q) ~p

14. Prove 

without using truth table.

p → (q → r) ≡ (p ∧ q) → r

https://dl.doubtnut.com/l/_DjRT5PLAkV5k
https://dl.doubtnut.com/l/_kU9g5O60gypr
https://dl.doubtnut.com/l/_mTHs6K2I7ntG


Exercise 12 3

Watch Video Solution

15. Prove that 

using truth table.

Watch Video Solution

p → (~q ∨ r) ≡ ~p ∨ (~q ∨ r)

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

from

https://dl.doubtnut.com/l/_mTHs6K2I7ntG
https://dl.doubtnut.com/l/_Io7VU6jt7elK
https://dl.doubtnut.com/l/_Op0fCxAjUhDi


A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

S → S

(s × S) → S

S → (S × S)

(S × S) → (S × S)

2. Subtraction is not binary operation in

A. R

https://dl.doubtnut.com/l/_Op0fCxAjUhDi
https://dl.doubtnut.com/l/_pSdfxIoz3PSG


B. 

C. 

D. 

Answer: c

Watch Video Solution

Z

N

Q

3. Subtraction is not binary operation in

A. Substraction

B. Multiplication

https://dl.doubtnut.com/l/_pSdfxIoz3PSG
https://dl.doubtnut.com/l/_60nU2d8Yo1cY


C. Division

D. All the above

Answer: b

Watch Video Solution

4. In the set R of real number  is defined as

follows. Which one of the following is not a

binary operation on R?

A. 

∗

a ∗ b = min (a. b)

https://dl.doubtnut.com/l/_60nU2d8Yo1cY
https://dl.doubtnut.com/l/_7zPzJ4p0Wblt


B. 

C. 

D. 

Answer: d

Watch Video Solution

a ∗ b = max (a, b)

a ∗ b = a

a ∗ b = ab

5. The operation  defined by  is

not a binary operation on

A. 

∗ a ∗ b =
ab

7

Q+

https://dl.doubtnut.com/l/_7zPzJ4p0Wblt
https://dl.doubtnut.com/l/_r9vligyiZ22v


B. 

C. 

D. 

Answer: b

Watch Video Solution

Z

R

C

6. In the set Q define . For

what value of ?

A. 

a ⊙ b = a + b + ab

y, 3 ⊙ (y ⊙ 5) = 7

y =
2

3

https://dl.doubtnut.com/l/_r9vligyiZ22v
https://dl.doubtnut.com/l/_qNP674kFvPi4


B. 

C. 

D. y=4

Answer: b

Watch Video Solution

y =
−2

3

y =
−3

2

7. If  on the real numbers

then  is

A. commutative but not associative

a ∗ b = √a2 + b2

∗

https://dl.doubtnut.com/l/_qNP674kFvPi4
https://dl.doubtnut.com/l/_nMZnyOgKhseC


B. associative but not commutative

C. both commutative and associative

D. neither commutative nor associative

Answer: c

Watch Video Solution

8. Which one of the following statements has

the truth value T?

A. sin x is an even function.

https://dl.doubtnut.com/l/_nMZnyOgKhseC
https://dl.doubtnut.com/l/_HrUls6N2DWrk


B. Every square matrix is non-singular

C. The product of complex number and its

conjugate is purely imaginary

D.  is an irrational number

Answer: d

Watch Video Solution

√5

9. Which one of the following statements has

truth value F?

https://dl.doubtnut.com/l/_HrUls6N2DWrk
https://dl.doubtnut.com/l/_CoiMjhtjqvF4


A. Chennai is in India or  is an integer

B. Chennai is in India or  is an irrational

number

C. Chennai is in China or  is an integer

D. Chennai is in China or  is an irrational

number

Answer: c

Watch Video Solution

√2

√2

√2

√2

https://dl.doubtnut.com/l/_CoiMjhtjqvF4


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

Answer: b

Watch Video Solution

https://dl.doubtnut.com/l/_Lm1IMn6B7dwI


11. Which one is the inverse of the statement

?

A. 

B. 

C. 

D. 

Answer: d

Watch Video Solution

(p ∨ q) → (p ∧ q)

(p ∧ q) → (p ∨ q)

¬(p ∨ q) → (p ∧ q)

( ¬p ∨ ¬q) → ( ¬p ∧ ¬q)

( ¬p ∧ ¬q) → ( ¬p ∨ ¬q)

https://dl.doubtnut.com/l/_QED9M2YeCHn6
https://dl.doubtnut.com/l/_ZPt4wB0UF0eZ


12. Which one is the contrapositive of the

statement ?

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

(p ∨ q) → r

¬r → (¬p ∧ ¬q)

¬r → (¬p ∨ q)

r → (p ∧ q)

p → (q ∨ r)

https://dl.doubtnut.com/l/_ZPt4wB0UF0eZ


13. The truth table for  is given

below




Which of the following is true?

A. 

B. 

C. 

(P ∧ q) ∨ ¬q

(A) (B) (C) (D)

T T T T

(A) (B) (C) (D)

T F T T

(A) (B) (C) (D)

T T F T

https://dl.doubtnut.com/l/_1e5TnI0aQwjq


D. 

Answer: c

Watch Video Solution

(A) (B) (C) (D)

T F F F

14. In the last column of the truth table for

 the number of final outcomes of the

truth value 'F' are

A. 1

B. 2

~(p ∨ ~q)

https://dl.doubtnut.com/l/_1e5TnI0aQwjq
https://dl.doubtnut.com/l/_UlpImEg7rFid


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

A. 

B. 

¬(p ∨ q) ≡ ¬p ∧ ¬q

¬(p ∧ q) ≡ ¬p ∨ ¬q

https://dl.doubtnut.com/l/_UlpImEg7rFid
https://dl.doubtnut.com/l/_Wpwvkhhb3KeT


C. 

D. 

Answer: c

Watch Video Solution

¬(p ∨ q) ≡ ¬p ∨ ¬q

¬( ¬p) ≡ p

16.  


Which one of the following is correct for the

https://dl.doubtnut.com/l/_Wpwvkhhb3KeT
https://dl.doubtnut.com/l/_bOfZt2ChSaJM


truth value of 

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

(p ∨ q) → − p?

(A) (B) (C) (D)

T T T T

(A) (B) (C) (D)

F T T T

(A) (B) (C) (D)

F F T T

(A) (B) (C) (D)

T T T F

17. The dual of  is~(p ∨ q) ∨ [p ∨ (p ∧ ~r)]

https://dl.doubtnut.com/l/_bOfZt2ChSaJM
https://dl.doubtnut.com/l/_DQrL0811iDH9


A. 

B. 

C. 

D. 

Answer: d

Watch Video Solution

¬(p ∧ q) ∧ [p ∨ (p ∧ ¬r)]

(p ∧ q) ∧ [p ∧ (p ∨ ¬r)]

¬(p ∧ q) ∧ [p ∧ (p ∧ r)]

¬(p ∧ q) ∧ [p ∧ (p ∨ ¬r)]

18. The proposition  is

A. a tautology

p ∧ (~p ∨ q)

https://dl.doubtnut.com/l/_DQrL0811iDH9
https://dl.doubtnut.com/l/_lD11LVVF0WiM


B. a contraction

C. logically equivalent to 

D. logically equivalent to 

Answer: c

Watch Video Solution

p ∧ q

p ∨ q

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 

https://dl.doubtnut.com/l/_lD11LVVF0WiM
https://dl.doubtnut.com/l/_Ze1Z70NsF5sC


(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

Answer: a

Watch Video Solution

https://dl.doubtnut.com/l/_Ze1Z70NsF5sC


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.

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 tautology.p ↔ q

https://dl.doubtnut.com/l/_oE79vHlge7Oi


Additional Question Solved

Answer: d

Watch Video Solution

1. In the multiplicative group of cube root of

unity the order of  is…......

Watch Video Solution

ω

https://dl.doubtnut.com/l/_oE79vHlge7Oi
https://dl.doubtnut.com/l/_xZ4H7AxeSjgV


2. Show that  write to the

binary operation multification module7

satisfies closure, associative, identify and

inverse properties.

Watch Video Solution

(Z7 − {[0]], .7)

3. In the multiplicative group of cube root of

unity the order of  is…......

Watch Video Solution

1

https://dl.doubtnut.com/l/_UjvnajXUaekE
https://dl.doubtnut.com/l/_P47LHEwEJHPB
https://dl.doubtnut.com/l/_tddmCUDoMdSy


4. In the multiplicative group of cube root of

unity the order of group is…......

Watch Video Solution

5. Show that the set {[1].[3],[4],[5],[9]}under

multiplication modulo 11 satisfies closure,

associative, identity and inverse properties.

Watch Video Solution

https://dl.doubtnut.com/l/_tddmCUDoMdSy
https://dl.doubtnut.com/l/_uEeNTdGDLMsz


6. Show that  is a tautology.

Watch Video Solution

[ ¬p ∨ ¬q] ∨ p

7. Show that  is a contradiction.

Watch Video Solution

[ ¬q ∧ p] ∧ q

8. Show that 

Watch Video Solution

¬(p ∧ q) ≡ (( ¬p) ∨ ( ¬q))

https://dl.doubtnut.com/l/_le5tVDxyljRB
https://dl.doubtnut.com/l/_rwTeFW4uHNPj
https://dl.doubtnut.com/l/_2QocHfBd2EiK


9. Show that 

Watch Video Solution

¬(p ∧ q) ≡ (( ¬p) ∨ ( ¬q))

10. Which of the following are statement ? 

(i) May God bless you 

(ii) Rose is a flower 

(iii) milk is white 

(iv) 1 is a prime number

A. (i),(ii),(iii)

B. (i),(ii),(iv)

https://dl.doubtnut.com/l/_lekDXVzutIZc
https://dl.doubtnut.com/l/_SPHuiGOQDkVF


C. (i),(iii),(iv)

D. (ii),(iii),(iv)

Answer: d

Watch Video Solution

11. If a compound statement involves 3 simple

statements, then the number of rows in the

truth table is

A. 8

https://dl.doubtnut.com/l/_SPHuiGOQDkVF
https://dl.doubtnut.com/l/_jEcWUdjV67Qe


B. 6

C. 4

D. 2

Answer: a

Watch Video Solution

12. 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)

https://dl.doubtnut.com/l/_jEcWUdjV67Qe
https://dl.doubtnut.com/l/_wxDmC63HFNgH


A. (i),(ii),(iii)

B. (i),(ii),(iv)

C. (i),(iii),(iv)

D. (ii),(iii),(iv)

Answer: c

Watch Video Solution

13. The number of row in the truth of

 is…....~[p ∧ (~q)]

https://dl.doubtnut.com/l/_wxDmC63HFNgH
https://dl.doubtnut.com/l/_tMKaQax4DWwA


A. 2

B. 4

C. 6

D. 8

Answer: b

Watch Video Solution

14. Which condictional statement  is

equivalent to :

p → q

https://dl.doubtnut.com/l/_tMKaQax4DWwA
https://dl.doubtnut.com/l/_KJy6uKuhbEin


A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

p ∨ q

p ∨ ~q

~p ∨ q

p ∧ q

15. Which of the following is a tautology ?

A. p ∨ q

https://dl.doubtnut.com/l/_KJy6uKuhbEin
https://dl.doubtnut.com/l/_xu9DebYm7m6k


B. 

C. 

D. 

Answer: c

Watch Video Solution

p ∧ q

p ∨ ~p

p ∧ ~p

16. In the set of integers with operation 

defined by , the value of 

is…....

∗

a ∗ b = a + b − ab

3 ∗ (4 ∗ 5)

https://dl.doubtnut.com/l/_xu9DebYm7m6k
https://dl.doubtnut.com/l/_pRC5FRJFKwMS


A. 25

B. 15

C. 10

D. 5

Answer: a

Watch Video Solution

17. In the multiplicative group of cube root of

unity the order of is…......ω2

https://dl.doubtnut.com/l/_pRC5FRJFKwMS
https://dl.doubtnut.com/l/_eRvzV7KZTy2I


A. 4

B. 3

C. 2

D. 1

Answer: b

Watch Video Solution

18. The value of is…....

A. [0]

_ 11[5] +11 [6]

https://dl.doubtnut.com/l/_eRvzV7KZTy2I
https://dl.doubtnut.com/l/_MFBxhUl8LNEo


B. [1]

C. [2]

D. [3]

Answer: a

Watch Video Solution

19. In the set of real number R, an operation 

is defined by . Then the

value of  is ….....

Watch Video Solution

∗

a ∗ b = √a2 + b2

(3 ∗ 4) ∗ 5

https://dl.doubtnut.com/l/_MFBxhUl8LNEo
https://dl.doubtnut.com/l/_0fIa1KC4KIdy


20. The order of -i in the multiplicative group

of 4th roots of unity is …....

A. 4

B. 3

C. 2

D. 1

Answer: a

Watch Video Solution

https://dl.doubtnut.com/l/_0fIa1KC4KIdy
https://dl.doubtnut.com/l/_4NjWhbVTKzE1


https://dl.doubtnut.com/l/_4NjWhbVTKzE1

