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BOOKS - SAI MATHS (TELUGU ENGLISH)

FUNCTIONS AND MATHEMATICAL INDUCTION

Problems

1. If f :  is de�ned by  and  for 

, then f is

A. one - one

B. onto

C. a constant function

D.  for 

Answer: C

N → R f(1) = − 1 f(n + 1) = 3f(n) + 2

n > 1

f(n) > 0 n > 1

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_2Y0NO2jQa0za


View Text Solution

2. The remainder of  when divided by 24 is

A. 20

B. 21

C. 22

D. 23

Answer: C

View Text Solution

n4 − 2n3 − n2 + 2n − 26

3. If  are de�ned by ,

then 

A. 

B. 

f :R → R, g :R → R f(x) = 5x − 3, g(x) = x2 + 3

(gof − 1)(3) =

25

9

111

25

https://dl.doubtnut.com/l/_2Y0NO2jQa0za
https://dl.doubtnut.com/l/_O6f8XcwMaEz3
https://dl.doubtnut.com/l/_32ElFjDpC98A


C. 

D. 

Answer: B

Watch Video Solution

9

25

25

111

4. If  and f(x)=sinx-x, then f(A) is equal to

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

A = {x ∈ R/ ≤ x ≤ }
π

4

π

3
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2
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3

1
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4

[ − − , − ]
1

√2

π

4

√3

2

π

3

[ − , ]
π

3
−π

4

[ , ]
π

4

π

3

https://dl.doubtnut.com/l/_32ElFjDpC98A
https://dl.doubtnut.com/l/_ufBS9eZ1FmQa


5. The value of the sum 1.2.3+2.3.4+3.4.5+… upto n terms is equal to

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

n2(2n2 + 1)
1

6

(n2 − 1)(2n − 1)(2n + 3)
1

6

(n2 + 1)(n2 + 5)
1

8

n(n + 1)(n + 2)(n + 3)
1

4

6. If  then �nd 

A. 1

B. 2

C. 3

D. 4

x = + + + …. ∞
1

5

1.3

5.10

1.3.5

5.10.15
3x2 + 6x.

https://dl.doubtnut.com/l/_KKotma5ifjy1
https://dl.doubtnut.com/l/_FnojDSVgrOOC


Answer: B

Watch Video Solution

7. If R is the set of all real numbers and f : R  R is de�ned by 

 for 

A. 

B. R

C. 

D. 

Answer: D

View Text Solution

−{2} →

f(x) =
2 + x

2 − x
x ∈ R − {2}

R − { − 2}

R − {1}

R − { − 1}

8. Let Q be the set of all rational number in  and  be

de�ned by  Then the set 

[0, 1] f : [0, 1] → [0, 1]

f(x) = {
x  for x ∈ Q

1 − x  for x ∈ Q

https://dl.doubtnut.com/l/_FnojDSVgrOOC
https://dl.doubtnut.com/l/_eArThqStobXS
https://dl.doubtnut.com/l/_CugUS3zdDQPQ


 is equal to

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

S = {x ∈ [0, 1](fof)(x) = x}

[0, 1]

−Q

[0, 1] − Q

9.  equals to

A. 

B. 

C. 

D. 

2n+ 1

∑
k= 1

( − 1)k− 1
k2

(n − 1)(2n − 1)

(n + 1)(2n + 1)

(n + 1)(2n − 1)

(n − 1)(2n + 1)

https://dl.doubtnut.com/l/_CugUS3zdDQPQ
https://dl.doubtnut.com/l/_rEnfaSu0u8Ts


Answer: B

View Text Solution

10. If  and n is a positive integer, then 

is equal to

A. x

B. 

C. 

D. 

Answer: A

View Text Solution

f(x) = (p − xn)1 /n, p > 0 f[f(x)]

xn

p1 /n

p − xn

11. The value of {x ∈ R[log(1.6)1 −x2

− (0.625)6 ( 1 + 8 ) ] ∈ R}

https://dl.doubtnut.com/l/_rEnfaSu0u8Ts
https://dl.doubtnut.com/l/_jOcgrt7Cu5L5
https://dl.doubtnut.com/l/_3m50cdJWxtVX


A. 

B. 

C. 

D. 

Answer: D

View Text Solution

( − ∞, − 1) ∪ (7, ∞)

( − 1, 5)

(1, 7)

( − 1, 7)

12. If  and  are such that  and 

, then a possible choice for f and g is

A. 

B. 

C. 

D. 

Answer: C

f :R → R2 R+ → R g{f(x)} = |sinx|

f{(gx)} = (sin √x)
2

f(x) = x2, g(x) = sin √x

f(x) = sinx, g(x) = |x|

f(x) = sin2 x, g(x) = √x

f(x) = x2, g(x) = √x

https://dl.doubtnut.com/l/_3m50cdJWxtVX
https://dl.doubtnut.com/l/_VbFtFwb52puo


View Text Solution

13. De�ne  by  then f is

A. onto but not one-to-one

B. one-to-one but not onto

C. one-to-one and onto

D. neither one-to-one nor onto

Answer: A

Watch Video Solution

f :Z → Z f(x) = {
x/2 (x is even)

0 (x is odd)

14. If  (n terms) , then k is

equal to

A. 

B. 

+ + + ….
1

2 × 4

1

4 × 6

1

6 × 8
=

kn

n + 1

1

4

1
2

https://dl.doubtnut.com/l/_VbFtFwb52puo
https://dl.doubtnut.com/l/_Ss3pMy4rNoAU
https://dl.doubtnut.com/l/_k5xnsiKYrKJT


C. 1

D. 

Answer: A

View Text Solution

1

8

15. If  de�ned by  is a bijection, then 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f : [2, ∞) → B f(x) = x2 − 4x + 5

B =

[0, ∞)

[1, ∞)

[4, ∞)

[5, ∞)

https://dl.doubtnut.com/l/_k5xnsiKYrKJT
https://dl.doubtnut.com/l/_Jq1oVTwXHgq9
https://dl.doubtnut.com/l/_RpubPePr0xM2


16. If  is de�ned by  for , where [y] denotes

the greatest integer not exceeding y, then  is equal to

A. 

B. 

C. 

D. 

Answer: D

View Text Solution

f :R → R f(x) = [ ]
x

5
x ∈ R

{f(x) : |x| < 71}

{ − 14, − 13, …0, …. , 13, 14}

{ − 14, − 13, …, 0, …, 14, 15}

{ − 15, − 14, …. , 0, …. , 14, 15}

{ − 15, − 14, ….0, …, 13, 14}

17. If a,b and n are natural numbers, then  is divisible by

A. 

B. 

C. 

D. 

a2n− 1 + b2a− 1

a + b

a − b

a3 + b3

a2 + b2

https://dl.doubtnut.com/l/_RpubPePr0xM2
https://dl.doubtnut.com/l/_BVkTGtJZYlwU


Answer: A

View Text Solution

18. If

then 

A. 12

B. 13

C. 14

D. 10

Answer: D

Watch Video Solution

f(0) = 0, f(1) = 1, f(2) = 2 and f(x) = f(x − 2) + f(x − 3)  for x = 3

f(9) =

https://dl.doubtnut.com/l/_BVkTGtJZYlwU
https://dl.doubtnut.com/l/_hJobJH6uNcLE


19. Let R denote the set of all real numbers and  denote the set of all

positive real numbers. For the subsets A and B of R de�ne  by 

 for . Observe the two lists given below 

A. A-1, B-2, C-3, D-4

B. A-4, B-2, C-1, D-3

C. A-4, B-1, C-3, D-2

D. A-4, B-2, C-3, D-1

Answer: C

View Text Solution

R+

f :A → B

f(x) = x2 x ∈ A

Column I Column II

A. f is one-one and onto, if 1. A = R+ ,B=R

B. f is one-one but not onto, if 2. A = B = R

C. f is onto but not one-one, if 3. A=R, B = R+

D. f is neither one-one nor onto, if 4. A = B = R+

20. The numbers  for  whrn divided by 25

leave the remainder

an = 6n − 5n n = 1, 2, 3, …

https://dl.doubtnut.com/l/_AaiGa5ub8p2n
https://dl.doubtnut.com/l/_INVEQ6m3oSfj


A. 9

B. 7

C. 3

D. 1

Answer: D

View Text Solution

21. If  is de�ned by , then the range 

 is contained in the interval :

A. [1, 12]

B. [12, 34]

C. [35, 50]

D. [-12, 12]

Answer: B

f : [2, 3] → R f(x) = x3 + 3x − 2

f(x)

https://dl.doubtnut.com/l/_INVEQ6m3oSfj
https://dl.doubtnut.com/l/_7S0uGUNX5JtF


Watch Video Solution

22. 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

{x ∈ R : ∈ R} =
2x − 1

x3 + 4x2 + 3x

R − {0}

R − {0, 1, 3}

R − {0, − 1, − 3}

R − {0, − 1, − 3, + }
1

2

23. Using mathematical induction, the numbers  are de�ned by, 

. 

Then,  is equal to

A. 

an' s

a0 = 1, an+ 1 = 3n2 + n + an, (n ≥ 0)

an

n3 + n2 + 1

https://dl.doubtnut.com/l/_7S0uGUNX5JtF
https://dl.doubtnut.com/l/_NI39AwWj4H9W
https://dl.doubtnut.com/l/_GPZJOwsvqFoZ


B. 

C. 

D. 

Answer: B

View Text Solution

n3 + n2 + 1

n3 − n2 + 1

n3 − n2

24. If  is de�ned by  then, f is (where C

denotes the set of all complex numbers)

A. one-one

B. onto

C. one-to-one and onto

D. neither one-one nor onto

Answer: D

Watch Video Solution

R → C f(x) = e2ixf or x ∈ R

https://dl.doubtnut.com/l/_GPZJOwsvqFoZ
https://dl.doubtnut.com/l/_OFC4ztVz1eZw


25. If  de�ned by  then 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

f : [ − 6, 6] → R f(x) = x2 − 3  for x ∈ R

(fofof)( − 1) + (fofof)(0) + (fofof)(1) =

f(4√2)

f(3√2)

f(2(√2)

f(√2)

26. If  are de�ned by 

 then 

A. 

f :Rr → R and g : R → R

f(x) = |x| and g(x) = [x − 3]  for x ∈ R,

{g(f(x)) : − 8/5 < x < 8/5} =

{0, 1}

https://dl.doubtnut.com/l/_OFC4ztVz1eZw
https://dl.doubtnut.com/l/_FEdDiTQt7E5d
https://dl.doubtnut.com/l/_rFWE4cXjN7eM


B. 

C. 

D. 

Answer: C

Watch Video Solution

{1, 2}

{ − 3, − 2}

{2, 3}

27. For any integer  , the sum  is equal to

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

n ≥ 1
n

∑
k= 1

k(k + 2)

n(n + 1)(n + 2)

6

n(n + 1)(2n + 1)

6

n(n + 1)(2n + 7)

6

n(n + 1)(2n + 9)

6

https://dl.doubtnut.com/l/_rFWE4cXjN7eM
https://dl.doubtnut.com/l/_cKdP1eq4Yp8m


28. If  is de�ned by  for each  then

the range of f is

A. 

B. 

C. (1, 2)

D. [1, 2]

Answer: B

Watch Video Solution

f :R → R f(x) =
1

2 − cos 3x
x ∈ R

( , 1)
1

3

[ , 1]
1

3

29. If  and  are de�ned by  and 

 for , where [x] is greatest integer not exceeding x, then

for every  is equal to

A. x

B. 0

f :R → R g :R → R f(x) = x − {x}

g(x) = [x] x ∈ R

x ∈ R, f(g(x))

https://dl.doubtnut.com/l/_TCtbCPgAiq76
https://dl.doubtnut.com/l/_41B2QTZ0MprS


C. f(x)

D. g(x)

Answer: B

View Text Solution

30. If  and , then

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

Sn = 13 + 23 + … + n3 Tn = 1 + 2 + …. + n

Sn = Tn3

Sn = Tn2

Sn = T 2
n

Sn = T 3
n

https://dl.doubtnut.com/l/_41B2QTZ0MprS
https://dl.doubtnut.com/l/_RuQMcZ7QxUtO


31. If  is de�ned by , where 

is the greatest integer not exceeding x, then 

A. z, the set of all integers

B. N, the set of all natural numbers

C. , an empty set

D. R

Answer: C

Watch Video Solution

f : R → R f(x) = x − [x] −  for x ∈ R
1

2
[x]

{x ∈ R : f(x) = } =
1

2

ϕ

32. If  is de�ned by f(x)=[2x]-2[x] for , then the range of f

is (Here [x] denotes the greatest integer not exceding x)

A. 

B. {0, 1}

C. 

f :R → R x ∈ R

{x ∈ R : 0 ≤ x ≤ 1}

{x ∈ R : x > 0}

https://dl.doubtnut.com/l/_hSjfaA1ceQDx
https://dl.doubtnut.com/l/_7Rsggdijf10s


D. 

Answer: B

Watch Video Solution

{x ∈ R : x ≤ 0}

33. If  is de�ned by  

  

then match the following columns and choose the correct answer. 

A. A-3, B-6, C-2, D-5

B. A-3, B-4, C-2, D-5

C. A-4, B-3, C-2, D-1

D. A-3, B-6, C-5, D-2

f :R → R

f(x) =
⎧⎪
⎨
⎪⎩

x + 4  for x < − 4

3x + 2  for − 4 ≤ x < 4

x − 4  for x ≥ 4

column I column II

(A) f( − 5) + f( − 4) (1) 14

(B) f(|f( − 8)|) (2) 4

(C) f(f( − 7)) + f(3) (3) −11

(D) f(f(f(0))) + 1 (4) −1

(5) 5

(6) 0

https://dl.doubtnut.com/l/_7Rsggdijf10s
https://dl.doubtnut.com/l/_IVcshhCZwjFn


Answer: A

Watch Video Solution

34. For all integers,  which of the following is divisible by 9.

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

n ≥ 1

8n + 1

4n − 3n − 1

32n + 3n + 1

10n + 1

35.  is equal to

A. R, the set of all real numbers

{x ∈ R : [x − |x| = 5}

https://dl.doubtnut.com/l/_IVcshhCZwjFn
https://dl.doubtnut.com/l/_gwKFZWSE4bDu
https://dl.doubtnut.com/l/_cYqeCu62SzXG


B. , an empty set

C. 

D. 

Answer: B

View Text Solution

ϕ

{x ∈ R : < 0}

{x ∈ R : ≥ 0}

36. The function  de�ned by  for , where 

 reduces to a constant function, if

A. a = c

B. b = d

C. ad = bc

D. ab = cd

Answer: C

View Text Solution

f :C → C f(x) =
ax + b

cx + d
x ∈ C

bd ≠ 0

https://dl.doubtnut.com/l/_cYqeCu62SzXG
https://dl.doubtnut.com/l/_DEd0kcFrtKch


37. If N denotes the set of all positive integers and if  is de�ned

by f(n) = the sum of positive divisors of n then, , where k is a

positive integer, is

A. 

B. 

C. 

D. 

Answer: D

View Text Solution

f :N → N

f(2k3)

2k+ 1 − 1

2(2k+ 1 − 1)

3(2k+ 1 − 1)

4(2k+ 1 − 1)

38. 

A. 

B. 

{n(n + 1)(2n + 1) : n ∈ 1} ⊂

{6k : k ∈ I}

{12k : k ∈ I}

https://dl.doubtnut.com/l/_DEd0kcFrtKch
https://dl.doubtnut.com/l/_CCZQukTEhBUZ
https://dl.doubtnut.com/l/_jCuAGSI7lZ1v


C. 

D. 

Answer: A

View Text Solution

{18k : k ∈ I}

{24k : k ∈ I}

39. If  is de�ned by  

  

then  is equal to

A. {3, 6, 4}

B. {1, 4, 7}

C. {4, 7}

D. {7}

Answer: B

View Text Solution

f :N → Z

f(x) =
⎧⎪
⎨
⎪⎩

2 if n = 3k           , k ∈ Z

10 if n = 3k + 1  , k ∈ Z

0 if n = 3k + 2   , k ∈ Z

{n ∈ N : f(n) > 2)

https://dl.doubtnut.com/l/_jCuAGSI7lZ1v
https://dl.doubtnut.com/l/_eC25SsowLqSy


40. The function  is de�ned by . Observe the

following statements 

I. f is one - one 

II. f is onto 

III. F is a decreasing function 

Out of these, true statements are :

A. only, I, II

B. only II, III

C. only I, III

D. I, II, III

Answer: C

Watch Video Solution

f :R → R f(x) = 3−x

41. If , and the period of  is , then n=n ∈ N
cos nx

sin(x/n)
4π

https://dl.doubtnut.com/l/_eC25SsowLqSy
https://dl.doubtnut.com/l/_ZdrCL0Kpuirp
https://dl.doubtnut.com/l/_jPEx9AhCholO


A. 4

B. 3

C. 2

D. 1

Answer: C

Watch Video Solution

42. If  

then the set  is equal to

A. 

B. 

C. 

D. 

f(x) =

⎧⎪
⎨
⎪⎩

[x], if − 3 < x ≤ − 1

|x|, if − 1 < x < 1

|[x]|, if 1 ≤ x < 3

{x : f(x) ≥ 0}

( − 1, 3)

[ − 1, 3)

( − 1, 3]

[ − 1, 3]

https://dl.doubtnut.com/l/_jPEx9AhCholO
https://dl.doubtnut.com/l/_SKO1l4PaYvcK


Answer: A

View Text Solution

43.  is equal to

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

5

∑
k= 1

13 + 23 + … + k3

1 + 3 + 5 + …. + (2k − 1)

22.5

24.5

28.5

32.5

44. If  are de�ned by 

, then the values of x such that 

 are

f : R → R and g : R → R

f(x) = 2x + 3 and g(x) = x2 + 7

g(f(x)) = 8

https://dl.doubtnut.com/l/_SKO1l4PaYvcK
https://dl.doubtnut.com/l/_nHImWka7043l
https://dl.doubtnut.com/l/_Rxj9khdoMKGH


A. 1, 2

B. 

C. 

D. 

Answer: C

Watch Video Solution

−1, 2

−1, − 2

1, − 2

45. Suppose  is de�ned by 

, then 

A. 

B. 

C. 

D. 

f : [ − 2, 2] → R

f(x) = {
−1  for − 2 ≤ x ≤ 0

x − 1  for 0 ≤ x ≤ 2

{x ∈ [ − 2, 2] : x ≤ 0 and f(|x|) = x} =

{ − 1}

{0}

{ − }
1

2

ϕ

https://dl.doubtnut.com/l/_Rxj9khdoMKGH
https://dl.doubtnut.com/l/_1Xd8EOWw6PNf


Answer: C

Watch Video Solution

46. If  and  are given by  and 

for each  then  is equal to

A. 

B. 

C. z

D. R

Answer: D

View Text Solution

f :R → R g :R → R f(x) = |X| g(x) = [x]

x ∈ R {x ∈ R : g(f(x)) ≤ f(g(x))}

z ∪ ( − ∞, 0)

( − ∞, 0)

47. The period of the function  isf(θ) = sin + cos
θ

3

θ

2

https://dl.doubtnut.com/l/_1Xd8EOWw6PNf
https://dl.doubtnut.com/l/_8H18asczkkUk
https://dl.doubtnut.com/l/_bUGnUaYCUFcc


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

3π

6π

9π

12π

48. If  for n = 1, 2, 3,… then 

 is equal to

A. 

B. 

C. 

D. 

Answer: D

tn = (n + 2)(n + 3)
1

4

+ + …. +
1

t1

1

t2

1

t2003

4006
3006

4003
3007

4006
3008

4006
3009

https://dl.doubtnut.com/l/_bUGnUaYCUFcc
https://dl.doubtnut.com/l/_wVxCKCMWZi0X


View Text Solution

49. Let  is de�ned by

 for  Then the range of f is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

A = {x ∈ R : x ≠ 0, − 4 ≤ x ≤ 4} and f :A → R

f(x) =
|x|

x
x ∈ A.

{1, − 1}

{x : 0 ≤ x ≤ 1}

{1}

{x : − 4 ≤ x ≤ 0}

50. If  for  then 

A. 1

B. 2

f(x) =
cos2 x + sin4 x

sin2 x + cos4 x
x ∈ R f(2002) =

https://dl.doubtnut.com/l/_wVxCKCMWZi0X
https://dl.doubtnut.com/l/_wmBc7dirTshD
https://dl.doubtnut.com/l/_h1EcPvIuy61h


C. 3

D. 4

Answer: A

Watch Video Solution

51. The function  de�ned by 

 Then 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f :R → R

f(x) = cos2 x + sin4 x  for x ∈ R. f(R) =

( , 1]
3

4

[ , 1)
3

4

[ , 1]
3

4

( , 1)
3

4

https://dl.doubtnut.com/l/_h1EcPvIuy61h
https://dl.doubtnut.com/l/_DHKufKb0LaRy
https://dl.doubtnut.com/l/_9G6n37y3NITv


52. If  are de�ned by  and 

 then 

A. 1

B. 

C. 

D. 

Answer: C

Watch Video Solution

f :R → and g :R → R f(x) = 3x − 4

g(x) = 2 + 3x (g− 1  of− 1)(5) =

1

2

1

3

1

4

53. If , then the period of f is

A. 

B. 

C. 

D. 

f(x) = sin2( + ) − sin2( − )
π

8
x

2

π

8
x

2

π

3

π

2

π

2π

https://dl.doubtnut.com/l/_9G6n37y3NITv
https://dl.doubtnut.com/l/_sflLgoebFFQM


Answer: D

Watch Video Solution

54. If  for  then 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

f(x) = (25 − x4)
1 / 4

0 < x < √5 f(f( )) =
1

2

2− 4

2− 3

2− 2

2− 1

55. De�ne  by  then f is

A. onto but not one-one

f :Z → Z f(x) = {
x/2 (x is even)

0 (x is odd)

https://dl.doubtnut.com/l/_sflLgoebFFQM
https://dl.doubtnut.com/l/_ZHn2KOJ8t2pD
https://dl.doubtnut.com/l/_I1kYsxk1Im4Q


B. one-one but onto

C. one-one and onto

D. neither one-one nor onto

Answer: A

Watch Video Solution

56. Let  be de�ned by 

.

Then the value of  is

A. 0

B. 1

C. 2

D. 

Answer: B

f :R → R

f(x) = {(x + 2, (x ≤ − 1)), (x2, ( − 1 ≤ x ≤ 1)), (2 − x), (x ≥ 1))

f( − 1.75) + f(0.5) + f(1.5)

−1

https://dl.doubtnut.com/l/_I1kYsxk1Im4Q
https://dl.doubtnut.com/l/_WFROzKmILaT7


Watch Video Solution

57. Two functions  are de�ned as follows :  

 then 

A. 0

B. 

C. 2

D. 1

Answer: B

Watch Video Solution

f :R → R, g :R → R

f(x) = {
0 (x rational)

1 (x irrational)
,  g(x) = {

−1 (x rational)

0 (x irrational)

(fog)(π) + (gof)(e) =

−1

58. If  then h is equal to

A. 

23 + 43 + 63 + …. + (2n)3 = hn2(n + 1)2

1

2

https://dl.doubtnut.com/l/_WFROzKmILaT7
https://dl.doubtnut.com/l/_BVIRVRGH49Ba
https://dl.doubtnut.com/l/_gHrSj19bWPn6


B. 1

C. 

D. 2

Answer: D

View Text Solution

3

2

https://dl.doubtnut.com/l/_gHrSj19bWPn6

