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SETS, RELATIONS AND FUNCTIONS

Solved Examples Concept Based Single Correct Answer Type Questions

1. Let A = , then

A. 

B. 

C. 

D. {9}

Answer: A

W t h Vid S l ti

{y : y ∈ R, y2 = 25  and 2y = 18}

A = ϕ

A = {5, − 5, 9}

A = {5, 9}

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_qva92K2j7gST


Watch Video Solution

2. Let A =  and , then

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

{7n : n ∈ N} B = {23n − 1: n ∈ N}

A = ⊆ B

B ⊆ A

A = B

A ∪ B = N

3. Suppose A and B are two sets such that  and  ,

then

A. 

B. 

A ∩ B = A A = B = ϕ

A ⊆ B

B ⊆ A

https://dl.doubtnut.com/l/_qva92K2j7gST
https://dl.doubtnut.com/l/_uzaBKKVOgvvU
https://dl.doubtnut.com/l/_Gb94Ra09K8MX


C. 

D. 

Answer: C

Watch Video Solution

A = B

A = B = ϕ

4.  i�

A. A = B

B. 

C. 

D. 

Answer: B

Watch Video Solution

A − B = ϕ

A ⊆ B

B ⊆ A

A = B = ϕ

https://dl.doubtnut.com/l/_Gb94Ra09K8MX
https://dl.doubtnut.com/l/_3HqWsKL6Xw8w


5. Suppose A and B be two sets such that , then

A. 

B. 

C. A=B

D. 

Answer: C

View Text Solution

A − B = B − A

A ∩ B = ϕ

A ∪ B = ϕ

A = B = ϕ

6. For , let   

Suppose  and  for some , then

A. c=ab

B. c=a+b

C. c=hcf(a,b)

D. c=lem(a,b)

k ∈ N Nk = {km :m ∈ N}

a, b ∈ N Na ∩ Nb = Nc c ∈ N

https://dl.doubtnut.com/l/_6lhpqXArzIM4
https://dl.doubtnut.com/l/_6mtndCc2UFrn


Answer: D

View Text Solution

7. Power set of the set  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

A = {ϕ, {ϕ}}

{ϕ, {ϕ}, {ϕ, {ϕ}}

{ϕ, {ϕ}, {{ϕ}}, {ϕ, {ϕ}}

{{ϕ}, {ϕ, {ϕ}}

{ϕ, {ϕ}, {{ϕ}}

8. if A and B are two sets , then  equals

A. 

A ∩ (A ∪ B)

ϕ

https://dl.doubtnut.com/l/_6mtndCc2UFrn
https://dl.doubtnut.com/l/_uBOtIN68hRrd
https://dl.doubtnut.com/l/_DdiS2Is8AuuC


B. A

C. B

D. 

Answer: A

Watch Video Solution

A ∩ B'

9. Suppose A and B are two sets given as follows: 

  

A. 

B. 

C. 

D. 

Answer: C

A = {{x, y) : x, y ∈ R  and y = 2ex}

B = {(x, y) : x, y ∈ R  and y = 2x + 1}

A ⊆ B

B ⊆ A

A ∩ B = ϕ

A ∩ B = A

https://dl.doubtnut.com/l/_DdiS2Is8AuuC
https://dl.doubtnut.com/l/_Z5AvKV8btgqw


Watch Video Solution

10. Let  and 

  

then which of the following is not true?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

A = {x : x ∈ R  and x2 − 5x + 4 ≤ 0}

B = {x : x ∈ R  and x2 − 12x + 45 > 0}

A ∩ B = A

A ∪ B = R

A ∩ B = ϕ

A ⊆ B

11. If  and 

 then

A = {(x, y) : x, y ∈ R, y = ( )
x

}
1

7

B = {(x, y), x, y ∈ R, y = 7x}

https://dl.doubtnut.com/l/_Z5AvKV8btgqw
https://dl.doubtnut.com/l/_ATzRkS5cfv7B
https://dl.doubtnut.com/l/_9zoTqWEqTDmK


A. 

B.  is singleton

C. A = B

D. 

Answer: B

View Text Solution

A ∩ B = ϕ

A ∩ B

A ∪ B = R

12. Suppose A and 5 are two sub-sets of a universal set U, then which of

the following is not equal to A- B

A. 

B. 

C. 

D. 

Answer: B

A ∩ B'

(A' ∩ B)

A − (A ∩ B)

(A ∪ B) − B

https://dl.doubtnut.com/l/_9zoTqWEqTDmK
https://dl.doubtnut.com/l/_KiubLlb98ghL


View Text Solution

13. Two �nite sets A and B have m and n elements respectively. If the

number of sub-sets of A is 224 more than the number of sub-sets of B,

then m - n is equal to

A. 2

B. 3

C. 4

D. 5

Answer: B

View Text Solution

14. If a set A contain 9 elements and set B contains 5 elements, then

which of the following is not true?

https://dl.doubtnut.com/l/_KiubLlb98ghL
https://dl.doubtnut.com/l/_zPgxxFmwMH68
https://dl.doubtnut.com/l/_n6vUcTsoMGXY


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

n(A ∪ B) ≥ 9

n(A ∪ B) ≤ 14

n(a ∩ B) ≤ 5

n(A ∩ B) ≥ 9

15. In a class of 70 students, 50 students study HL Mathematics and 25

study SL Physics, if each student studies at least one of the two subjects,

then number of students studying only SL Physics, is

A. 20

B. 15

C. 18

D. 22

https://dl.doubtnut.com/l/_n6vUcTsoMGXY
https://dl.doubtnut.com/l/_KBe21xoazbFj


Answer: A

View Text Solution

16. In a college hostel, there are 500 students. Each student reads exactly

4 magazines and each magazine is read by exactly 125 students, then

number of magazines subscribed by the hostel, is

A. 25

B. 16

C. 64

D. 50

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_KBe21xoazbFj
https://dl.doubtnut.com/l/_eugILdRPneyP


17. Let A be a �nie set containing n distinct elements. The number of

relations that can be de�ned on A is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2n

22n

2n
2

2n
2 −n

18. Let R be a relation de�ned on Q as follows: 

 if and only if  

  

Then which of the following is true?

A. R is re�exive and symmetric

a, b ∈ Q, aRB

|a − b| ≤ 1

https://dl.doubtnut.com/l/_j1p2VaOyP1Sp
https://dl.doubtnut.com/l/_gZVFPu9q3JdM


B. R is re�exive and transitive

C. R is symmetric only

D. R is anti-symmetric only

Answer: A

View Text Solution

19. Let R be a relation de�ned on the set  as follows:  

  

 if ony if a-d = b-c  

Then R is

A. re�exive and symmetric only

B. symmetric only

C. symmetric and transitive but not re�exive

D. re�exive, symmetric and transitive.

Z × Z

(a, b), (c, d) ∈ Z × Z

(a, b)R(c, d)

https://dl.doubtnut.com/l/_gZVFPu9q3JdM
https://dl.doubtnut.com/l/_4T7ACpTmgQbb


Answer: B

View Text Solution

20. For any two real numbers a and b , we de�ne aRb if and only if

 , the relation R is -

A. R is re�exive but neither symmetric nor transitive

B. R is both re�exive and symmetric but not transitive

C. R is an equivalence relation

D. R is transitive and symmetric but not re�exive

Answer: C

Watch Video Solution

sin2 a + cos2 b = 1

21. On N, de�ne a relation R as follows: 

 if a|b  a, b ∈ N, aRb

https://dl.doubtnut.com/l/_4T7ACpTmgQbb
https://dl.doubtnut.com/l/_DtDgKCyRB9Jn
https://dl.doubtnut.com/l/_NwbrhyIRH37P


Then which of the following is not true?

A. R is re�exive

B. R is symmetric

C. R is anti-symmetric

D. R is transitive

Answer: B

View Text Solution

22. Let L be the set of all lines in a plane and R be the relation in L de�ned

as  . Show that R is

symmetric but neither re�exive nor transitive.

A. R is re�exive

B. R is symmetric

C. R is transitive

R = {(L1, L2) :L1(  i s p e r p e n d i c u l a r t o L)2}

https://dl.doubtnut.com/l/_NwbrhyIRH37P
https://dl.doubtnut.com/l/_ogQohUW5PA4d


D. R is anti-symmetric

Answer: B

Watch Video Solution

23. On C, the set of complex numbers, de�ne a relation R as follows: 

 if  then

A. R is re�exive, symmetric but not transitive

B. R is re�exive only

C. R is symmetric only

D. R is an equivalence relation

Answer: A

View Text Solution

z1, z2 ∈ C, z1Rz2 z1z̄2 ≥ 0

https://dl.doubtnut.com/l/_ogQohUW5PA4d
https://dl.doubtnut.com/l/_5hEj0muEDvI9


24. Suppose, 

 and  

De�ne a relation - on M as follows:

A. ~symmetric only

B. ~symmetric and transitive

C. ~re�exive and symmetric

D. is an equivalence relation

Answer: A

View Text Solution

M = {(
a b

c d
) ∣ a, b, c, d ∈ R} I2 = (

1 0

0 1
)

~

25. Suppose A is a non-empty set and  are two equivalence

relations on A, then, then 

A. is always an equivalence relation

B. is never an equivalence relation

R1, R2

R1 ∪ R2

https://dl.doubtnut.com/l/_NwEkR6QRnkmG
https://dl.doubtnut.com/l/_yxdnVGl9mDyK


C. is an equivalence relation if either  or 

D.  is not symmetric

Answer: C

View Text Solution

R1 ⊆ R2 R2 ⊆ R1

R1 ⊆ R2

26. If , then  is equal

to

A. {(a,2),(a,7),(a,8),(b,9),(c,3),(d,1)}

B. {(a,2),(b,9),(c,2),(d,1)}

C. {(a,7),(a,8),(c,2),(d,1)}

D. {(a,2),(b,9),(c,3),(d,1)}

Answer: A

Watch Video Solution

R = {{2, a), (3, c), (9, b), (7, a), (8, a), (1, d)} R− 1

https://dl.doubtnut.com/l/_yxdnVGl9mDyK
https://dl.doubtnut.com/l/_y4R2UYiNs9Ir
https://dl.doubtnut.com/l/_hLPpcob9T6hn


27. On , de�ne a relation as follows:  

 if there exists , such that m|a and m|b, Then

A. R is re�exive and symmetric only

B. R is symmetric and transitive only

C. R is anti-symmetric

D. R is an equivalence relation

Answer: A

View Text Solution

N ⋅ = N − {1}

a, b ∈ N, aRb m ∈ N ⋅

28. On Q, the set of rational numbers, de�ne a relation R as follows: 

aRb 

If  is an irrational number, then

A. domain of R is Q

B. domain of R is Q - Z

acos 15∘ + bsin 15∘

https://dl.doubtnut.com/l/_hLPpcob9T6hn
https://dl.doubtnut.com/l/_BbNctxOmRnyW


C. domain of R is Q - N

D. domain of R is Q - A where A is a singleton.

Answer: A

View Text Solution

29. On N, de�ne a relation ~ as follows: 

 if  

Then ~ is

A. re�exive but not symmetric

B. transitive but not re�exive

C. an equivalence relation

D. symmetric only

Answer: D

View Text Solution

a, b ∈ N, a~b gcd(a, b) = 2

https://dl.doubtnut.com/l/_BbNctxOmRnyW
https://dl.doubtnut.com/l/_qqJ5UoGkVVov


30. Let A = {1,2,3}, B={a,b,c,d} and C={x,y,z,w}. Let 

  

S ={(a,x),(b,y),(c,y),(d,z)} 

Then S.R is equal to

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

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

{(1, x), (1, y), (3, z)}

{(1, x), (2, y), (3, z)}

{(1, x), (1, y), (2, y), (3, z)}

ϕ

31. If  be de�ned as , then

 is equal to

A. 4x

f :R → R f(x) = 2x + |x|

f(2x) + f( − x) − f(x)

https://dl.doubtnut.com/l/_qqJ5UoGkVVov
https://dl.doubtnut.com/l/_RNWEhOQkQIkT
https://dl.doubtnut.com/l/_UoxZ0bN9w82n


B. 

C. 

D. 0

Answer: B

Watch Video Solution

4(x + |x|)

4|x|

32. Let  be de�ned by  

  

If  and  and  is equal to

A. 1

B. 0

C. 

D. 

Answer: A

f :R → R

f(x) = , x ≠ − 1
x

x + 1

a, b ∈ R ab ≠ 0, f( ) + f( )
a

b

b

a
a + b ≠ 0

a − b

a + b

b − a

b + a

https://dl.doubtnut.com/l/_UoxZ0bN9w82n
https://dl.doubtnut.com/l/_uTefo5NWfH1J


Watch Video Solution

33. Let , the for  is equal to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f(x) = 5x3 + 7x2 + 7x + 5 x ≠ 0, x3f( )
1

x

f( − x)

f(x)

1

f(x)

1

f( − x)

34. If , then  is equal to

A. 

B. 

C. 

f(x) = log( )
1 + x

1 − x
f( )

2x

1 + x2

2f(x)

f(2x)

f(x2)

https://dl.doubtnut.com/l/_uTefo5NWfH1J
https://dl.doubtnut.com/l/_WI9guufjtF0A
https://dl.doubtnut.com/l/_XmTLAMTzi9qk


D. 

Answer: A

Watch Video Solution

f(2x2)

35. If  , then  is equal to

A. 3

B. 4

C. 2

D. 1

Answer: D

Watch Video Solution

f(x) =
4x

4x + 2
f(x) + f(1 − x)

36. Let  Then the value of  for which  isf(x) =
αx

x + 1
α f(f(x) = x

https://dl.doubtnut.com/l/_XmTLAMTzi9qk
https://dl.doubtnut.com/l/_yBthMA3svNS7
https://dl.doubtnut.com/l/_crgoAzrMYqeX


A. 1

B. 0

C. 

D. 2

Answer: C

Watch Video Solution

−1

37. The domain of  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

f(x) = √
2 − |x|

|x| − 1

[2, − 1) ∪ (1, 2]

[ − 2, 2]

( − 1, 1)

( − ∞, − 1) ∪ (2, ∞)

https://dl.doubtnut.com/l/_crgoAzrMYqeX
https://dl.doubtnut.com/l/_VsdPZJRoyejx


Watch Video Solution

38. The domain of 

A. 

B. 

C. [3,5)

D. 

Answer: B

Watch Video Solution

f(x) = cos[log5( )]
√25 − x2

3 − x

( − ∞, 3)

(3, 5)

R − (3, 5)

39. Let , then

A. f is an even function

B. f is an odd function

f(x) = sin(log3(x + √x2 + 1)), x ∈ R

https://dl.doubtnut.com/l/_VsdPZJRoyejx
https://dl.doubtnut.com/l/_EYGKXSwmYs9J
https://dl.doubtnut.com/l/_J8OUxEkKek97


C. f is a periodic function

D. f is neither even nor odd functions

Answer: B

Watch Video Solution

40. Which of the following is an even function?

A. 

B. , where 

C. 

D. 

Answer: A

Watch Video Solution

f(x) = cos[log(x + √x2 + 1)], x ∈ R

f(x) =
ax − a−x

ax + a−x
a > 0, a ≠ 1, x ∈ R

f(x) = log5( ), − 1 < x < 1
1 + x

1 − x

f(x) = x3 + sinx, x ∈ R

https://dl.doubtnut.com/l/_J8OUxEkKek97
https://dl.doubtnut.com/l/_Qb1jbzkou8x8


41. Domain of  is

A. 

B. 

C. 

D. {0,1,2,3…..}

Answer: B

Watch Video Solution

f(x) = √log0.3(x !)

[0, 1]

{0, 1}

[0, ∞)

42. Let [x]= greatest integer  and 

then  is equal to

Watch Video Solution

≤ x f(x) = cos([π2]x) + sin([e2]x)

f(π/4)

43. The range fo f(x) = sec( cos2 x)
π

3

https://dl.doubtnut.com/l/_Dybsygaz3MGY
https://dl.doubtnut.com/l/_LvwFDUoZztm4
https://dl.doubtnut.com/l/_6k67yoepHdYn


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(0, ∞)

[1, ∞)

[1, 2)

[2, ∞)

44. Let  be de�ned by  

, Then period of f is

A. 

B. 

C. 

D. 

Answer: B

f :R → R

f(x) = |sin 4x| + |cos 4x|, x ∈ R

π

8

π

4

π

2

π

https://dl.doubtnut.com/l/_6k67yoepHdYn
https://dl.doubtnut.com/l/_ZiE0l43Pu6KD


Solved Examples Level 1 Single Correct Answer Type Questions

Watch Video Solution

45. Suppose,  be de�ned by ,

where a,b,c,d  and , if , then

A. f(a)=g( c)

B. f(d) = g(b)

C. f( c) = g(d)

D. f(a) = g(d)

Answer: B

Watch Video Solution

f, g :R → R f(x) = ax + b, g(x) = cx + d

∈ R ac ≠ 0 f(g(x)) = g(f(x)) ∀x ∈ R

1. Suppose A , B and C are three sets such that  and 

, then

A ∪ C = B ∪ C

A ∩ C = B ∩ C

https://dl.doubtnut.com/l/_ZiE0l43Pu6KD
https://dl.doubtnut.com/l/_BgxBhsfEPexW
https://dl.doubtnut.com/l/_XgpAqM6CqSP1


A. 

B. 

C. A = B = C

D. 

Answer: A

Watch Video Solution

A = B

A = B = ϕ

A ∪ B ⊆ C

2. Let A, B and C be three sub-sets of a universal set U. if ,

then

A. A=B

B. 

C. 

D.  the complement of C.

Answer: A

AΔC = BΔC

A ∩ B ⊆ C

A ∪ B ⊆ C

A ∩ B ⊆ C'

https://dl.doubtnut.com/l/_XgpAqM6CqSP1
https://dl.doubtnut.com/l/_m8vVYbee6xsg


View Text Solution

3. Suppose  and   

If  for some , then

A. k=ab

B. k=a+b

C. k=1 cm (a,b)

D. k=hcf(a,b)

Answer: D

View Text Solution

a, b ∈ N A = {ax + by, x, y ∈ Z  and ax + by ∈ N}

A = {kx : x ∈ N} k ∈ N

4. Let A and B be two sub-sets of R x R, de�ned as follows: 

 and 

, then

A = {(a, b) : a, b ∈ R  and tan− 1 a + cot − 1 b = }
π

2

B = {(a, b) : a, b ∈ R  and sin2 a + cos2 b = 1}

https://dl.doubtnut.com/l/_m8vVYbee6xsg
https://dl.doubtnut.com/l/_i56mZ0uBcRo9
https://dl.doubtnut.com/l/_YuRIYaa0tiJu


A. 

B. 

C. 

D. 

Answer: A

View Text Solution

A ∩ B = {{a, a) : a ∈ R}

A ∩ B = ϕ

A ∪ B = R × R

A ∪ B = {(a, a), a ∈ R}

5. Let A and B be two sets, and P(A) denotes the power set of A, then

which of the following is true?

A. 

B. 

C. 

D. 

Answer: B

P (A) ∪ P (B) = P (A ∪ B)

P (A) ∪ P (B) ⊆ P (A ∪ B)

P (A) ∩ P (B) ≠ P (A ∩ B)

P (A) ∪ P (B) = P (A ∩ B)

https://dl.doubtnut.com/l/_YuRIYaa0tiJu
https://dl.doubtnut.com/l/_ARZptVJpapdh


View Text Solution

6. If A, B and C are three sets, then 

 is equal to:

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(A − B) ∩ (B − C) ∩ (C − A)

A ∩ B ∩ C

A' ∩ B' ∩ C'

ϕ

A ∩ B' ∩ C

7. Let P and Q be two sets de�ned as follows: 

  

, then

P − {z ⊂ C : (1 + i)z ≥ 0}

Q = {z ∈ C, ≥ 0}
z

1 + i

https://dl.doubtnut.com/l/_ARZptVJpapdh
https://dl.doubtnut.com/l/_TlDhcgZQtftH
https://dl.doubtnut.com/l/_s8sPnQogG1bj


A. P = Q

B. 

C. 

D. 

Answer: D

View Text Solution

P ⊆ Q, P ≠ Q

Q ⊆ P , P ≠ Q

P ≠ Q

8. Let P and Q be two sets of real numbers de�ned as follows: 

  

, thnen

A. P = Q

B. 

C. 

D. 

P = {θ ∈ R : sin θ − √3 cos θ = 2 cos θ}

Q = {θ ∈ R, cos θ + √3 sin θ = 2 sin θ}

P ∩ Q = ϕ

P ⊆ Q, P ≠ Q

Q ⊆ P , Q ≠ P

https://dl.doubtnut.com/l/_s8sPnQogG1bj
https://dl.doubtnut.com/l/_iIz1G8kU72TD


Answer: A

View Text Solution

9. Let A and B be two sub-sets of C de�ned as follows: 

 and ,

then

A. 

B. 

C.  is a singleton

D.  consits of exactly two points.

Answer: A

View Text Solution

A = {z ∈ C : (1 + 3i)z + (1 − 3i)z̄ = 10} B = {z ∈ C : |z| = 1}

A ∩ B = ϕ

A = B

A ∩ B

A ∩ B

https://dl.doubtnut.com/l/_iIz1G8kU72TD
https://dl.doubtnut.com/l/_9O6yo7Jl9dE9


10. On the set N of all natural numbers, de�ne R as follows: 

aRb if and only if , Then

A. R is re�exive but not symmetric

B. R is symmetric only

C. R is transitive only

D. R is an equivalence relation

Answer: B

Watch Video Solution

hcf(a, b) = 3

11. Let N denotes the set of all natural numbers. On  de�ne R as

follows: 

(a,b), (c,d)  

 if ad(b+c) = bc(a+d), then

A. R is re�exive and symmetric only

N × N

∈ N × N

(a, b)R(c, d)

https://dl.doubtnut.com/l/_RBg8SvEVjNRE
https://dl.doubtnut.com/l/_tiSf8NZeuk1i


B. R is re�exive and transitive only

C. R is an equivalence relation

D. R is anti-symmetric

Answer: C

View Text Solution

12. Let W= set of all persons living in Delhi. De�ne a relation R on  as

follows: 

  

if a and b have the same date of birth. Then which of the following is not

true?

A. R is re�exive

B. R is symmetric

C. R is anti-symmetric

D. R is transitive

W

a, b ∈ R, aRb

https://dl.doubtnut.com/l/_tiSf8NZeuk1i
https://dl.doubtnut.com/l/_m2kpjE8XPfZi


Answer: C

Watch Video Solution

13. Let W= set of all persons living in Warangl. De�ne R on Was follows:

 if the di�erence between their heights is 2 cm. Then

A. R is re�exive only

B. R is symmetric only

C. R is symmetric and transitive only

D. R is an equivalence relation

Answer: B

Watch Video Solution

a, b ∈ W , aRb

14. On Z, the set of integers, de�ne a relation R on Z as follows: 

aRb if , Thenab ≥ 0

https://dl.doubtnut.com/l/_m2kpjE8XPfZi
https://dl.doubtnut.com/l/_1jrhDBRKtiBA
https://dl.doubtnut.com/l/_VjJY8FWLUf27


A. R is re�exive and symmetric only

B. R is symmetric and transitive only

C. R is re�exive and transitive only

D. R is an equivalence relation

Answer: A

View Text Solution

15. Let  de�ne a relation ~ as  if  then

A. ~ is re�exive only

B. ~ is symmetric only

C. ~ is transitive only

D. ~ is an equivalent relation

Answer: D

Watch Video Solution

S = [1, ∞) a, b ∈ S, a~b a ≤ b2

https://dl.doubtnut.com/l/_VjJY8FWLUf27
https://dl.doubtnut.com/l/_yzuy5TJ3U0oX


16. On Z, de�ne a relation R as follows: 

aRb if  Equivalent class [3] is equal to,

A. {………., ……}

B. {…,-7,-2,3,8,13,….}

C. {……,-8,-2,3,7,11,……}

D. {…..,-7,-2,3,7,12,……}

Answer: B

View Text Solution

5|(a − b)|

−13, − 8, − 3, 0, 3, 8,

17. The function  satis�es the functional equation

 for all real  The value of 

 8 (b) 4 (c)  (d) 11

A. 

f

3f(x) + 2f( ) = 10x + 30
x + 59

x1
x ≠ 1.

f(7)is −8

−4

https://dl.doubtnut.com/l/_yzuy5TJ3U0oX
https://dl.doubtnut.com/l/_OxBWNLpSqLwj
https://dl.doubtnut.com/l/_qzCOn64MLKJM


B. 4

C. 

D. 2

Answer: B

Watch Video Solution

−2

18. Let  be de�ned by , Then

A. f is one-to-one but not onto

B. f is onto but not one-to-one

C. f is both one-to-one and onto

D. f is neither one-to-one nor onto

Answer: C

Watch Video Solution

f :R → R f(x) = x3 + x2 + 5x + 2 sinx

https://dl.doubtnut.com/l/_qzCOn64MLKJM
https://dl.doubtnut.com/l/_R4wVlxGJZeDX
https://dl.doubtnut.com/l/_ntcETRM8AiPE


19. Let f be de�ned by: 

. The domain of f is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

f(x) = √x − ln(1 + x)

( − 1, ∞)

[0, ∞)

[1, ∞)

( − ∞, ∞)

20. Let  be de�ned by  

, then

A. f is one-to-one but not onto

B. f is onto but not one-to-one

C. f is both one-to-one and onto

f :R → R

f(x) =
3x2 + 3x − 4

3 − 3x + 4x2

https://dl.doubtnut.com/l/_ntcETRM8AiPE
https://dl.doubtnut.com/l/_RSkLn4PTvHvt


D. f is neither one-to-one nor onto

Answer: D

Watch Video Solution

21. Let  be de�ned by  

, Then f is

A. one-to-one but not onto

B. onto but not one-to-one

C. both one-to-one and onto

D. neither one-to-one nor onto

Answer: D

Watch Video Solution

f :R → R

f(x) =
(x6 + 1)x(x + 1) + x6 + 1

x2 + x + 1

https://dl.doubtnut.com/l/_RSkLn4PTvHvt
https://dl.doubtnut.com/l/_6bBHBUQh9Rug


22. On N, the set of natural numbers, a relation R is denned as follows: 

 if  Then

A. R is re�exive only

B. R is symmetric and transitive only

C. R is re�exive and transitive only

D. R is an equivalence relation

Answer: A

View Text Solution

a, b ∈ N, aRb a ∣ b2

23. Let  be a set containing a elements. The

number of symmetric relations that can be denned on A is

A. 

B. 

C. 

A = {a, a2, ……. an}

2n ( n− 1 ) / 2

2n

2n ( n+ 1 ) / 2

https://dl.doubtnut.com/l/_kneMnNgICeT7
https://dl.doubtnut.com/l/_fhWc1oNMyeN7


D. 

Answer: C

View Text Solution

22n

24. Let C* = C - {0}, the set of non-zero complex number. De�ne a relation i?

on C* as follows: 

 if  is a real numbers then

A. R is re�exive and symmetric only

B. R is symmetric and transitive only

C. R is transitive only

D. R is an equivalence relation.

Answer: D

View Text Solution

z1, z2 ∈ C ⋅ , z1Rz2
z1 − z2

z1 + z2

https://dl.doubtnut.com/l/_fhWc1oNMyeN7
https://dl.doubtnut.com/l/_W1MZA8TK9Myu
https://dl.doubtnut.com/l/_h2TBiswCXFwG


25. On R, the set of real numbers de�ne a relation ~ as follows: 

 if a-b=0 or irrational Then

A. R is re�exive, symmetric but not transitive

B. R is re�exive, transitive but not symmetri

C. R is anti-symmetric

D. R is an equivalence relation

Answer: A

Watch Video Solution

a, b ∈ Ra~b

26. On Z, the set of integers de�ne a relation R as follows: 

 if  Then

A. R is re�exive, symmetric but not transitive

B. R is re�exive, transitive but not symmetric

C. R is anti-symmetric

a, b ∈ Z, aRb 3 ∣ (2a + b)

https://dl.doubtnut.com/l/_h2TBiswCXFwG
https://dl.doubtnut.com/l/_HEOd6wmNF7nQ


D. R is an equivalence relation

Answer: D

View Text Solution

27. On R, the set of real numbers, de�ne a relation R as follows: 

xRy if , Then

A. R is symmetric only

B. R is anti-symmetric

C. R is an equivalence relation

D. R is re�exive, but neither symmetric nor transitive

Answer: D

View Text Solution

|x| ≥ y

https://dl.doubtnut.com/l/_HEOd6wmNF7nQ
https://dl.doubtnut.com/l/_PcDZSe2yfIrl


28. Let , Then

A. R is an equivalence relation

B. R is only symmetric

C. R is only re�exive

D. R is not transitive

Answer: D

Watch Video Solution

R = {(x, y) ∈ N × N : 3x + y = 91}

29. Let D( R) denote the set of all di�erentiable functions de�ned on R.

De�ne a relation ~ on D(R) as follows: 

 if , Then

A. ~ is re�exive only

B. ~ is transitive but not symmetric

C. ~ is not transitive

f, g ∈ D(r), f~g f(x)g' (x) < 0 ∀x ∈ R

https://dl.doubtnut.com/l/_xbXc20gh9WRK
https://dl.doubtnut.com/l/_xCXnEzJ1I7sn


Solved Examples Level 2 Single Correct Answer Type Questions

D. None of the above

Answer: D

View Text Solution

30. Suppose [x] = greatest integer   

Let , Then range of f is:

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

≤ x

f(x) = sin− 1[x2 + ] − cos − 1[x2 − ]
1

2

1

2

{0, π}

{ − π, 0}

{ − , }
π

2

π

2

{ , 0}
π

2

https://dl.doubtnut.com/l/_xCXnEzJ1I7sn
https://dl.doubtnut.com/l/_FW3hsLxDXfB8


1. Let , and 

, and B={0}, then

A. A=B

B. 

C. 

D. none of these

Answer: A

View Text Solution

An = [ − , ], n ∈ N
1

n

1

n

A =
∞
∩
n= 1

An ⇒ a ∈
∞
∩
n≠ 1

An = A

B ⊆ A, B ≠ A

A ⊆ B, A ≠ B

2. Suppose A, B and C are three sub-sets of a universal set U. If 

, then

A. 

B. 

(A ∪ C) ∩ (B ∪ C' ) = ϕ

A ∪ B = C

A ∩ B = ϕ

https://dl.doubtnut.com/l/_ORBXTYKWDQRd
https://dl.doubtnut.com/l/_gnzKz9alaDJa


C. 

D. 

Answer: B

View Text Solution

A ∪ B = U

A ∩ B = C

3. Let C be a set containing (3n + 1) elements and A is a sub-set of C

containing exactly an elements, then the number of ways of choosing

sub-set BofC such that: 

, is

A. 

B. 

C. 

D. 

Answer: C

Vi T t S l ti

A ⊆ B ⊆ C, B ≠ A, B ≠ C

22n+ 1

22n− 1

22n+ 1 − 2

22n+ 1 − 22

https://dl.doubtnut.com/l/_gnzKz9alaDJa
https://dl.doubtnut.com/l/_xyrJoqSezyRs


View Text Solution

4. Let X = {x : 1 le x le 50, x in N} A = {x: x is multiple of 2} B = {x: x is multiple

of 7} Then �nd number of elements in the smallest subset of X which

contain elements of both A and B

A. 27

B. 35

C. 29

D. 48

Answer: C

Watch Video Solution

5. If  then �nd 

A. 

g(x) = x2 + x + x − 1 and g(f(x)) = 4x2 − 10x + 5

f( )
5

4

−
3

2

https://dl.doubtnut.com/l/_xyrJoqSezyRs
https://dl.doubtnut.com/l/_hDmBSNouHUjO
https://dl.doubtnut.com/l/_O0kSrRYmYH6e


B. 

C. 

D. 

Answer: B

Watch Video Solution

−
1

2

1

2

3

2

6. Suppose a, b, c, d be four distinct real numbers. Let A = {a, b} and B = {c,

d}. The number of elements in the smallest set X such that 

and  is:

A. 16

B. 12

C. 8

D. 4

Answer: D

AΔX = B

BΔX = A

https://dl.doubtnut.com/l/_O0kSrRYmYH6e
https://dl.doubtnut.com/l/_0RRsPoPvnqXS


View Text Solution

7. Suppose ,…………  are 45 sets each having 6 elements and 

,.............  are n sets each with 3 elements, let 

 and each element of S belongs to exactly 10 of

the  and exactly 9 of the . Then n is equal to

A. 27

B. 51

C. 81

D. 87

Answer: C

View Text Solution

A1, A2 A45

B1, B2 Bn

45
∪
i= 1

Ai =
n

∪
j= 1

Bj = S

Ai' s Bjs

8. Let A and B be two sets de�ned as follows: 

  A = {n ∈ N : 22n + 1  ends in 7}

https://dl.doubtnut.com/l/_0RRsPoPvnqXS
https://dl.doubtnut.com/l/_bmxq9nX2w9fR
https://dl.doubtnut.com/l/_3vBhHzMTYcZc


, then  is equal to

A. B

B. 

C. N-B

D. none of these

Answer: B

View Text Solution

B = {7n : n ∈ N} A ∪ B

N − {1}

9. Let  (where [x] = greatest integer 

). Then period of f is

A. 

B. 

C. 

D. not de�ned

f(x) = sin(2x) + x − |x| ∀x ∈ R

≤ 5

π

π + 1

2π − 1

https://dl.doubtnut.com/l/_3vBhHzMTYcZc
https://dl.doubtnut.com/l/_rJEpOKWDxrNR


Answer: D

View Text Solution

10. Let , then 

 is equal to

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

f(x) = 3x + 5 ∀x ∈ R, g− 1(x) = x3 + 1 ∀x ∈ R

(f − 1. g)
− 1

(x)

(3x + 5)3

(3x + 5)3 + 1

1 − (3x + 5)3

11. Suppose f,g, . If g(x) de�ned by  and (g.f)(x) 

, then  may be given by

R → R g(x) = x2 + x − 2

= 4x2 − 10x + 4 f(x)

https://dl.doubtnut.com/l/_rJEpOKWDxrNR
https://dl.doubtnut.com/l/_sHIS4DMYcCJp
https://dl.doubtnut.com/l/_NmL6zIUrgFID


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f(x) = 2x + 3

f(x) = 3 − 2x

f(x) = 2x − 3

f(x) = 2 + 2x

12. The domain of the function  where [x] denotes the

greatest integer less than or equal to x,is

A. 

B. 

C. 

D. 

Answer: B

f(x) = √
4 − x2

[x] + 2

( − ∞, − 2) ∪ (1, 2)

( − ∞, − 2) ∪ [ − 1, 2]

( − ∞, 2) ∪ (1, 2]

( − ∞, − 2) ∪ [ − 1, 2)

https://dl.doubtnut.com/l/_NmL6zIUrgFID
https://dl.doubtnut.com/l/_l1dp92ux92Jj


Watch Video Solution

13. The domain of  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f(x) = √cos − 1( )
1 − |x|

3

[ − 4, 0]

[0, 2/√3]

[ − 4, 4]

[ − 3, 3]

14. The domain of , is

A. 

B. 

f(x) =
1

√x16 − x13 + x4 − x + 1

(0, ∞)

( − 1, ∞)

https://dl.doubtnut.com/l/_l1dp92ux92Jj
https://dl.doubtnut.com/l/_xINaoukuyzA1
https://dl.doubtnut.com/l/_shql0aIeWUAy


C. 

D. 

Answer: C

Watch Video Solution

( − ∞, ∞)

( − ∞, 1]

15. The domain of 

, is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

f(x) = √1 − √1 − √1 − √1 − x2

[ − 1, 0]

[0, 1]

( − 1, 1)

[ − 1, 1]

https://dl.doubtnut.com/l/_shql0aIeWUAy
https://dl.doubtnut.com/l/_9uFaOVpteJI9
https://dl.doubtnut.com/l/_zyMndE6dgXW6


16. The domain of  is

A. (0,5)

B. 

C. 

D. 

Answer: B

Watch Video Solution

f(x) = log3 log4 log5(x)

(5, ∞)

(120, ∞)

(0, ∞)

17. If [x] denotes the greatest integer , then domain of  

 is

A. 

B. 

C. 

≤ x

f(x) =
1

√[x]2 − 7[x] + 12

( − ∞, 3) ∪ [5, ∞)

( − ∞, 3] ∪ (5, ∞)

R − {3, 4}

https://dl.doubtnut.com/l/_zyMndE6dgXW6
https://dl.doubtnut.com/l/_IwXLQFOcFDV5


D. 

Answer: A

Watch Video Solution

( − ∞, 3) ∪ [4, ∞)

18. The domain of  is 

 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f(x =
1

√|cos x| + cos x
[ − 2nπ, 2nπ], n ∈ Z

2nπ, 2n + 1π), n ∈ Z , ), n ∈ Z
(4n + 1)π

2

(4n + 3)π

2

, ), n ∈ Z
(4n − 1)π

2

(4n + 1)π

2

∞
∪

n= − ∞
((2n − 1)π, 2nπ)

∞

2nπ, (2n + 1)π
n= − ∞

∞
∪

n= − ∞
((2n − )π, (2n + 1) )

1

2

π

2

∞

nπ, (n + 1)π
n= − ∞

https://dl.doubtnut.com/l/_IwXLQFOcFDV5
https://dl.doubtnut.com/l/_5VoSPHhrCa8Q
https://dl.doubtnut.com/l/_S2ZKtB0TZQqQ


19. The value of  for which the function  

 has a period of , is

A. 1

B. 2

C. 4

D. 8

Answer: B

Watch Video Solution

n ∈ N

f(x) =
sin(nx)

sin( )x
n

4π

20. Let [x] = greatest integer  and ,  

Let,   

  

  

and   

≤ x {x} = x − [x]

f1(x) = [sin− 1(x) + cos − 1(x)]
2

π

f2(x) = sin2(log5 x) + cos2(log3 x)

f3(x) = sgn({x} + 1)

f4(x) = sec2[{x}] − tan2{[x]}

https://dl.doubtnut.com/l/_S2ZKtB0TZQqQ
https://dl.doubtnut.com/l/_UhRCoJs18S5E


  

Then which of the follwing is not true?

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

sgn(x) =
⎧⎪
⎨
⎪⎩

−1 if x < 0

0 if x = 0

1 if > 0

f1 = f2

f1 = f3

f1 = f4

f3 = f4

21. Let A, B and C be three non-empty sets. Suppose  and 

. Then which of the following is not true?

A. if g o f is one-to-one, then/is one-to-one

B. if g of is onto, then g is onto

C. if g o f is one-to-one and onto, then/is one-to-one and onto

f :A → B

g :B → C

https://dl.doubtnut.com/l/_UhRCoJs18S5E
https://dl.doubtnut.com/l/_fZASTZDj4zAx


D. if f is one-to-one and g is one-to-one, then g . F is one-to-one

Answer: A

View Text Solution

22. Let  be a function de�ned by 

 where . If f is invertible, p lies in

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

f :RofR

f(x) = x3 + px2 + 7x + 4 cos x p ∈ R

(0, ∞)

[ − 3, 3]

( − ∞, 0)

[5, 11]

https://dl.doubtnut.com/l/_fZASTZDj4zAx
https://dl.doubtnut.com/l/_PyjOnEC75W5A


23. Let . De�ne a relation R on A as follows:  

 if and only if , Then

A. R is re�exive and symmetric only

B. R is symmetric and transitive only

C. R is transitive only

D. R is an equivalence relation

Answer: D

Watch Video Solution

A = [ − 1, 1]

a, b ∈ A, aRb sin− 1(a) + cos − 1(b) = π/2

24. Let A be a set containing n elements. If the number of re�exive

relations that can be de�ned on A is 64, then n is equal to

A. 2

B. 3

C. 4

https://dl.doubtnut.com/l/_wjxKpy0eTlbw
https://dl.doubtnut.com/l/_CAe4K3CV4BVx


Solved Examples Numerical Answer Type Questions

D. 6

Answer: B

Watch Video Solution

1. Let A and B be two �nite sets and let P(A) and P(B) respectively denote

their power sets. If P(A) has 112 elements more than P(B), then the

number of injective functions from A to B is …………….

View Text Solution

2. Suppose  is given by . If 

 then  can be equal to ………..

View Text Solution

f :R − {5/3} → R − {5/3} f(x) =
5x + a

3x − 5

(fof)(x) = x ∀x ∈ R − (5/3) −3a

https://dl.doubtnut.com/l/_CAe4K3CV4BVx
https://dl.doubtnut.com/l/_2dI0786X75vS
https://dl.doubtnut.com/l/_EDAj2UtBsQDJ
https://dl.doubtnut.com/l/_NlEzKQgCPMXj


3. Suppose  is de�ned by 

, then  = …………………

Watch Video Solution

f : [1, ∞) → [1, ∞)

f(x) = (1 + √1 + 4 log2 x)
1

2
f − 1(3)

4. Let  be de�ned by , then 

 is equal to……….

Watch Video Solution

f :R − {0} → R f(x) = x +
1

x

7 + f((x))4 − f(x4) − 4(f(x))2

5. If A = {a, b, c, d}, then the number of functions on the set A which are

not one-one, is_

Watch Video Solution

6. Suppose A and B are two sets such that A contains 5 elements and

. The maximum possible number of non-empty proper

subsets of B is ………….

B − A = ϕ

https://dl.doubtnut.com/l/_NlEzKQgCPMXj
https://dl.doubtnut.com/l/_HV32WFARoFo4
https://dl.doubtnut.com/l/_NfcqMxZaIvrd
https://dl.doubtnut.com/l/_LlMilGZwN1mc


View Text Solution

7. Suppose P{S) denote the power set of the set S. Let A = {1}. If the

number of elements in the P(P(P(P(A)))) is 4n then n =__

Watch Video Solution

8. Let  and 

, then  = …………

Watch Video Solution

g(x) = x2 + x − 1 ∀x ∈ R

(gof)(x) = 4x2 + 10x + 5 ∀x ∈ R f(7/2)

9. Let . If 

 and 

 , then the number of elements in

the largest subset of X containing neither an element of A nor an

element of B is_______

W t h Vid S l ti

X = {n ∈ N : 1 ≤ n ≤ 50}

A = {n ∈ X :  n is a multiple of 2 }

B = {n ∈ X :  n is a multiple of 7}

https://dl.doubtnut.com/l/_LlMilGZwN1mc
https://dl.doubtnut.com/l/_HrVhExCcMGDQ
https://dl.doubtnut.com/l/_bD4fydZGuxeQ
https://dl.doubtnut.com/l/_yIHgWj7I8Bsk


Watch Video Solution

10. Let  be the set of all real roots of the equation,

Watch Video Solution

S

3x(3x − 1) + 2 = |3x − 1| + |3x − 2|

11. Let . Suppose  is a function such that 

 and  for

x=3,4,……….. Then  =……………..

Watch Video Solution

W = N ∪ {0} f :W → W

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

f(9)

12. Let S = {1, 2, 3, 4, 5}. The number of ordered pairs of subsets (A, B) of S

such that  and  is…………

View Text Solution

A ∩ B = {3} A ∪ B = S

https://dl.doubtnut.com/l/_yIHgWj7I8Bsk
https://dl.doubtnut.com/l/_KmCjWoU756Ct
https://dl.doubtnut.com/l/_95FeEhL7Dgmr
https://dl.doubtnut.com/l/_NeAoh2olEAAL


13. The number of equivalence relations that can be de�ned on set {a, b,

c}, is

A. 5

B. 6

C. 12

D. 16

Answer: a

Watch Video Solution

14. Let A = {a, b, c, d}. The number of invertible functions 

satisfying the following conditions: 

 is…………

View Text Solution

f :A → A

f(d) = d, f(a) ≠ a, f(b) ≠ b

https://dl.doubtnut.com/l/_GPQiwcoRLhGT
https://dl.doubtnut.com/l/_Ruyws6z0BerU


15. De�ne  by  

, then the range of f consists of exactly …………..

Element(s).

Watch Video Solution

f :R → R

f(x) =
sin2 x + cos4 x

cos2 x + sin4 x

16. For , de�ne 

 + …..

+ upto n terms 

then range of f contains exactly……….. Element(s).

Watch Video Solution

x ∈ R − { − , n ∈ N}
1

n

f(x) = lim
n→ ∞

( + + )
x

x + 1
x

(x + 1)(2x + 1)

x

(2x + 1)(3x + 1)

17. If  and  then 

Watch Video Solution

f(x) =
ax + a−x

2
f(x + y) + f(x − y) = kf(x)f(y)

k =

https://dl.doubtnut.com/l/_CbD0e9uLbl70
https://dl.doubtnut.com/l/_vcmO90EacESJ
https://dl.doubtnut.com/l/_xGaGgNe03KoI
https://dl.doubtnut.com/l/_G5gDc34JT122


18. Let f,g :  be de�ned by  

  

, number of elements in S is………..

Watch Video Solution

R → R f(x) = (x − 2)|x − 2| ∀x ∈ R

g(x) = √(x − 2)2 ∀x ∈ R

S = {x : x ∈ R  and f(x) = g(x)}

19. De�ne  by  

 If the period of f is 

, then k = ……………..

Watch Video Solution

f :R → R

f(x) = 4 cos4( ) − 2 cos( )∀x ∈ R
x − π

4π2

x − π

2π2

kπ3

20. Let  and  be three

functions. 

Let   

Suppose domain of F is , where ,……..  are

n distinct real numbers. Then n =…………….

Watch Video Solution

f(x) = , g(x) =
1

x

1

9x2 − 1
h(x) =

11x

x + 3

F (x) = (h. g. f)(x)

R − {x1, x2, ……. , xn} x1, x2 xn

https://dl.doubtnut.com/l/_G5gDc34JT122
https://dl.doubtnut.com/l/_NEtY1EpSfeEW
https://dl.doubtnut.com/l/_lbnvJZeGKz0X


Exercise Concept Based Single Correct Answer Type Questions

1. If U is the universal set and  then which of the following is

true?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

A ⊆ B ⊆ U

U − B = U − A

U − A ⊆ U − B

U − B ⊆ U − A

U − A ⊆ (U − A) ∩ (U − B)

2. Suppose U is Ihe universal set and A, , then 

is equal to

B ⊆ U (A ∩ (U − B)) ∩ B

https://dl.doubtnut.com/l/_lbnvJZeGKz0X
https://dl.doubtnut.com/l/_lXLh6DcNT7OZ
https://dl.doubtnut.com/l/_gbuKNYayWMkU


A. 

B.  is singleton

C. A

D. B

Answer: A

View Text Solution

A ∪ B

A ∩ B

3. Suppose A, B and C are three sets. Consider the following: 

(i)   

(ii)   

Which of the above is true?

A. (i)only

B. (ii)only

C. Both (i) and (ii)

D. Neither of (i) and (ii)

A ∪ (B ∩ C) = (A ∪ B) ∩ (A ∪ C)

(A ∩ B) ∪ C = (A ∪ C) ∩ (B ∪ C)

https://dl.doubtnut.com/l/_gbuKNYayWMkU
https://dl.doubtnut.com/l/_WZ0zZLjYMB31


Answer: C

Watch Video Solution

4. Let U be the universal set B, C are sub-sets of U. If A = , then U -(U

- ((U-A')))) is equal to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

B ∪ C

B ∪ C

B ∩ C

B' ∩ C'

B' ∪ C'

5. Let  and 

, Then

A = {x ∈ R : |x + 1| = |x| + 1}

B = {x ∈ R : |x − 1| = |x| − 1}

https://dl.doubtnut.com/l/_WZ0zZLjYMB31
https://dl.doubtnut.com/l/_L29gsRhSGqIW
https://dl.doubtnut.com/l/_LVg5SMlxYPTj


A. A = B

B. 

C. 

D. 

Answer: B

Watch Video Solution

B ⊆ A

A ⊆ B

A ∪ B = R

6. Let  is a multiple of 3  and  is

a multiple of 5  . Write 

A. A

B. B

C. C

D. 

Answer: C

A = {x; x ∈ N,  x } B = {x : x ∈ N and x

} A ∩ B.

A ∩ B

https://dl.doubtnut.com/l/_LVg5SMlxYPTj
https://dl.doubtnut.com/l/_ZnOKKGQ7QAtC


Watch Video Solution

7. Let , then

A. 

B. S contains exactly one element

C. S is �nite and contains at least two elements

D. S is an in�nite set

Answer: A

View Text Solution

S = {(x, y) ∈ N × N, x2 − y2 = 10, 21, 954}

S = ϕ

8. Let S = { } where ………,  are nonzero real numbers.

If the number of ordered pairs , with i < j such that  is 99

and the number of ordered pairs  with  such that  is

91, then n is equal to

a1, a2, …...an a1, a2 an

(ai, aj) aiaj > 0

(ai, aj) i < j aiaj < 0

https://dl.doubtnut.com/l/_ZnOKKGQ7QAtC
https://dl.doubtnut.com/l/_TcgIZauN55RS
https://dl.doubtnut.com/l/_9Fn3OtVSXd2I


A. 11

B. 13

C. 20

D. 18

Answer: C

View Text Solution

9. Let P{X) denote the power set of X and A = {1,2}, then P(P(A)) contains m

elements where m is equal to

A. 4

B. 8

C. 16

D. 32

Answer: C

https://dl.doubtnut.com/l/_9Fn3OtVSXd2I
https://dl.doubtnut.com/l/_gGiHxSM3fg55


Watch Video Solution

10. Let   

and  then

A. 

B. 

C. A = B

D. 

Answer: B

Watch Video Solution

A = {64n, n ∈ N}

B = {32n+ 2 − 8n − 9, n ∈ N}

A ⊆ B, A ≠ B

B ⊆ A, B ≠ A

A ∩ B = ϕ

11. If , then  is equal to

A. 

B. 

B ∩ C ⊆ A (B − A) ∩ (C − A)

B ∩ C

B ∪ C

https://dl.doubtnut.com/l/_gGiHxSM3fg55
https://dl.doubtnut.com/l/_2o9Eo1e5J1Fa
https://dl.doubtnut.com/l/_WdsXbRRywrPc


C. 

D. 

Answer: C

Watch Video Solution

ϕ

A ′

12. If n(U) = 25, n(A) = 12, n(B)=11, , where U is the universal

set, A and B are sub-sets of U, then  is equal to

A. 3

B. 8

C. 9

D. 12

Answer: B

View Text Solution

n(A ∩ B) = 4

n((A ∪ B)' )

https://dl.doubtnut.com/l/_WdsXbRRywrPc
https://dl.doubtnut.com/l/_qPWhbZqJh9OY
https://dl.doubtnut.com/l/_iLHMugsxYRuh


13. In a class of 80 students who have appeared in a test in Mathematics

and a test in Physics, 55 students have passed in Mathematics and 57

students have passed in Physics, then the number of students who have

passed in Physics only is

A. 52

B. 32

C. 38

D. 65

Answer: B

View Text Solution

14. In a city 20 per cent of the population travels by car, 40 per cent

travels by bus and 8 per cent travels by both car and bus. Then

percentage of persons travelling by car or bus is

A. 52

https://dl.doubtnut.com/l/_iLHMugsxYRuh
https://dl.doubtnut.com/l/_ET9nYzQaoJsu


B. 60

C. 80

D. 70

Answer: A

View Text Solution

15. Out of 800 boys in a school, 242 played cricket, 250 played hockey and

340 played basketball. Of the total, 64 played both basketball and hockey,

80 played cricket and basketball and 40 played cricket and hockey, 34

played all the three games. The number of boys who did not play any

game is

A. 118

B. 216

C. 240

D. 160

https://dl.doubtnut.com/l/_ET9nYzQaoJsu
https://dl.doubtnut.com/l/_1bJt16X6smCf


Answer: A

View Text Solution

16. If S is a relation on a set A, then

A. A= S

B. 

C. 

D. 

Answer: C

Watch Video Solution

S = A × A

S ⊆ A × A

A ⊆ S × S

17. Let S = Set of all children. De�ne R on S as follows:  if a

and b have the same mother. Then

a, b ∈ S, aRb

https://dl.doubtnut.com/l/_1bJt16X6smCf
https://dl.doubtnut.com/l/_tvN5KhvF5usw
https://dl.doubtnut.com/l/_FxpR11Or07pa


A. R is re�exive and symmetric only

B. R is re�exive and transitive only

C. R is symmetric and transitive only

D. R is an equivalence relation

Answer: D

Watch Video Solution

18. Let S = Set of all women in the world. De�ne R as follows:

 if a and b have at least one of the two parents in common,

Then

A. R is re�exive and symmetric only

B. R is re�exive and transitive only

C. R is symmetric and transitive only

D. R is an equivalence relation

a, b ∈ S, aRb

https://dl.doubtnut.com/l/_FxpR11Or07pa
https://dl.doubtnut.com/l/_ZOCo1Enypbwn


Answer: A

View Text Solution

19. Let S = Set of all women in the world. De�ne R as follows: 

 if a is mother of b. Then R is

A. re�exive

B. symmetric

C. not a relation

D. none of these

Answer: D

Watch Video Solution

a, b ∈ S, aRb

20. Let  and set C be a set containing n

elements such that . If  has 33 elements, then n

A = {a, b, c}, B = {5, 7},

B ∩ C = ϕ A × (B ∪ C)

https://dl.doubtnut.com/l/_ZOCo1Enypbwn
https://dl.doubtnut.com/l/_AJNz0qlCaP46
https://dl.doubtnut.com/l/_McDSbtJxOSWQ


is equal to

A. 7

B. 8

C. 9

D. 11

Answer: C

Watch Video Solution

21. On Z, a relation R is de�ned as follows: 

 if 7|(a-b), then which of the following is not true?

A. R is re�exive

B. R is symmetric

C. R is transitive

D. R is anti-symmetric

a, b ∈ Z, aRb

https://dl.doubtnut.com/l/_McDSbtJxOSWQ
https://dl.doubtnut.com/l/_a0xOmtLHCfO8


Answer: D

View Text Solution

22. On Z, a relation R is de�ned as follows:  if a divides b,

Then

A. R is re�exive and transitive only

B. R.is transitive only

C. R is symmetric and transitive

D. R is an equivalence relation

Answer: B

Watch Video Solution

a, b ∈ Z, aRb

23. On Z, a relation R is de�ned as follows:  if 7 divides a -b  

The equivalence class containing -17 is

a, b ∈ Z, aRb

https://dl.doubtnut.com/l/_a0xOmtLHCfO8
https://dl.doubtnut.com/l/_dTD0Xbizz8Pr
https://dl.doubtnut.com/l/_ziXRklpq5brq


A. {...,-17,-10,-3,4,11,...}

B. {...,-17,-9,-2,3, 10, ...}

C. {...,-17,-13,-10,7,13,...}

D. none of these

Answer: A

View Text Solution

24. Let A, B and C be three sets, then which of the following is true?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

A × (B − C) = (A − B) × (A − C)

A × (B − C) = A × B − A × C

A × (B ∩ C) = B ∩ C × A

A × (B ∩ C) = (B ∩ C) × A

https://dl.doubtnut.com/l/_ziXRklpq5brq
https://dl.doubtnut.com/l/_cSJ89JUGOeAs


25. Let A = {  is a multiple of 3 and }  

B ={  is a multiple of 5 and }, The number of elements of 

A. 6

B. 18

C. 36

D. 72

Answer: C

View Text Solution

x ∈ N : x x ≤ 100

x ∈ N : x x ≤ 100

(A × B) ∩ (B × A)

26. Let ~ be a relation de�ned on  as follows:  

(a,b),(c,d)  if ad = bc, then

A. ~ is re�exive and symmetric only

N × N

∈ N × N, (a, b)~(c, d)

https://dl.doubtnut.com/l/_cSJ89JUGOeAs
https://dl.doubtnut.com/l/_PHYhhILE3oxg
https://dl.doubtnut.com/l/_M7VOgmWtyIlL


B. ~ is anti-symmetric

C. ~ is transitive only

D. ~ is an equivalence relation

Answer: D

Watch Video Solution

27. Let A = {a, b, c} andR = {(a, b), (b, c)}. The minimum number of ordered

pairs that must be added to R to make it an equivalence relation is

A. 5

B. 6

C. 7

D. 8

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_M7VOgmWtyIlL
https://dl.doubtnut.com/l/_Z68Da9HnrE0B


28. Suppose A and B have exactly n elements in common, then the

number of elements lying in (A x B) n (B x A), is

A. n

B. 2n

C. 

D. 0

Answer: C

View Text Solution

n2

29. On Z, de�ne R as follows: 

 if , then R is

A. re�exive and transitive only

B. re�exive and symmetric only

a, b ∈ Z, aRb 7 ∣ (a2 − b2)

https://dl.doubtnut.com/l/_Z68Da9HnrE0B
https://dl.doubtnut.com/l/_L5nCtqSKepLT
https://dl.doubtnut.com/l/_pNCmhji6g8rr


C. symmetric and transitive only

D. an equivalence relation

Answer: D

View Text Solution

30. Suppose R is a re�exive and transitive relation on a set A and let

. Which of the following is not true?

A. S is re�exive and transitive

B. S is anti-symmetric and symmetric

C. S is symmetric and re�exive

D. S is an equivalence relation

Answer: D

View Text Solution

S = R ∩ R− 1

https://dl.doubtnut.com/l/_pNCmhji6g8rr
https://dl.doubtnut.com/l/_S62uKCc78ByT
https://dl.doubtnut.com/l/_fT4CBbfL2ZAH


31. Let  and  be equivalence relations on a set A, then  may

or may not be

A. S is re�exive but not symmetric

B. S is re�exive and symmetric but not transitive

C. S is an equivalence relation

D. S may not be transitive

Answer: B

Watch Video Solution

R1 R2 R1 ∪ R2

32. On Z, de�ne R as follows: 

 if , then R is an equivalence relation on Z.

Equivalence class containing 1, that is, [1] is given by

A. {...,-3,0,3,6,...]

B. {...,-3,-1,1,3,...]

a, b ∈ Z, aRb 3 ∣ (a2 − b2)

https://dl.doubtnut.com/l/_fT4CBbfL2ZAH
https://dl.doubtnut.com/l/_0ulfMDUAIhDK


C. {...,-4,-2,1,2,4,5,7,8,...}

D. {...,-4,-2,-1, 1,2,4,5,7,8, ...}

Answer: D

View Text Solution

33. Let , then 

 is equal to

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

f(x) = sin(π[x]) + sin([π2]x) + cos([ − π2] )∀x ∈ R
x

3

f(π/4)

1/√2

−1/√2

√2

−√2

https://dl.doubtnut.com/l/_0ulfMDUAIhDK
https://dl.doubtnut.com/l/_86UIJ37nk4gW
https://dl.doubtnut.com/l/_pryFgQjfajgs


34. The domain of   (b)  (c) 

 (d) 

A. 

B. (0,1)

C. 

D. 

Answer: D

Watch Video Solution

f(x) = log|logx|is (0, ∞) (1, ∞)

(0, 1) ∪ (1, ∞) ( − ∞, 1)

(1, ∞)

(0, ∞)

(0, 1) ∪ (1, ∞)

35. Let /be a function such that 

, then for each ,  is equal to

A. 

B. 

C. 

3f(x) + 22f( ) = 7x, ∀x ≠ 0
1

x
x ≠ 0 f(x)

(3x − )
7
5

2

x

(2x + )
7
5

3

x

(2x + )
1

5

3

x

https://dl.doubtnut.com/l/_pryFgQjfajgs
https://dl.doubtnut.com/l/_T9ctGDbu6U0t


D. 

Answer: A

Watch Video Solution

(3x − )
2

5

1

x

36. Let  be de�ned by  

, then  is equal to

A. 1

B. 5

C. 25

D. 

Answer: A

Watch Video Solution

f :R → R

f(x) =
52x

52x + 5
f(x) + f(1 − x)

√5

https://dl.doubtnut.com/l/_T9ctGDbu6U0t
https://dl.doubtnut.com/l/_eXv3GKUDNRyR


37. Let  and , then for all , 

 is equal to

A. 1

B. x

C. 

D. 

Answer: A

Watch Video Solution

g(x) = 1 + x − [x] f(x) =
⎧⎪
⎨
⎪⎩

−1, x < 0

0, x = 0

1, x > 0

x

f[g(x)]

x + 1

1 − x

38. If  and  are roots of  then

A. 

B. 

C. 

f(x) = 27x3 −
1

x3
α, β 3x − = 2

1

x

f(α) = f(β)

f(α) + f(β) = 150

f(α) − f(β) = 3

https://dl.doubtnut.com/l/_0vf8A2aNrU3X
https://dl.doubtnut.com/l/_OrNIKGnsX72W


D. 

Answer: A

Watch Video Solution

f(α) + f(β) = 125

39. Let  and 

then,

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f(x) = ln(x − 1)(x − 3) g(x) = ln(x − 1) + ln(x − 3)

f(x) = g(x) ∀x

f(x) = g(x) ∀x ∈ (3, ∞)

f(x) = g(x), ∀x ∈ ( − ∞, 1) ∪ (3, ∞)

f(x) = g(x) ∀x ∈ R − (1, 3)

https://dl.doubtnut.com/l/_OrNIKGnsX72W
https://dl.doubtnut.com/l/_KfbziKaUoaOG


40. Let . The number of values of x

for which f(x) is maximum is

A. 1

B. 2

C. 5

D. in�nite

Answer: A

Watch Video Solution

f(x) = cos(x) + cos(√3x) ∀x ∈ R

41. The domain of  is

A. 

B. 

C. 

f(x) = √
2 − |x|

3 − |x|

( − ∞, − 3) ∪ )3, ∞)

[ − 2, 3)

( − ∞, − 3) ∪ (3, ∞) ∪ [ − 2, 2]

https://dl.doubtnut.com/l/_JF93HwxXH2Y7
https://dl.doubtnut.com/l/_RgCzW5MgsCuf


D. 

Answer: C

Watch Video Solution

( − ∞, ∞) − { − 3, 3}

42. The range of  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

f(x) = √3x2 − 10x + 12

[√ , ∞)
11

3

[ − , ∞)
√11

3

[√3, ∞)

( − √3, ∞)

43. The domain of  isf(x) = cos − 1{log2( x2)}
1

2

https://dl.doubtnut.com/l/_RgCzW5MgsCuf
https://dl.doubtnut.com/l/_6aAzJrkonlta
https://dl.doubtnut.com/l/_purV78AlLFvZ


A. 

B. 

C. 

D. 

Answer: B

View Text Solution

(2, ∞)

[ − 2, − 1] ∪ [1, 2]

[ − 2, 2]

( − ∞, − 2) ∪ (2, ∞)

44. Suppose  be de�ned by  

, Then for each  is equal to

A. 

B. 

C. 

D. 

Answer: B

f :R → R

f(x) = {
x if x ∈ Q

1 − x if x ∈ R − Q
x ∈ Rf(x)

1 − x

x

x − 1

−x

https://dl.doubtnut.com/l/_purV78AlLFvZ
https://dl.doubtnut.com/l/_KzkfKU0Mwyy1


Exercise Level 1 Single Correct Answer Type Questions

View Text Solution

45. Let  be de�ned by  

  

Then  is given by

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f : [4, ∞) → [1, ∞)

f(x) = 11x ( 4 −x ) ∀x ≥ 4

f − 1(x)

2 − √4 + 1 log11(x)∣ ∀x ≥ 1

2 + √4 + log11(x) ∀x ≥ 1

2 + √4 − log11(x) ∀x ≥ 1

√4 + log11(x) − 2 ∀x ≥ 1

https://dl.doubtnut.com/l/_KzkfKU0Mwyy1
https://dl.doubtnut.com/l/_ZHa5vwkDZGzK


1. Suppose A, B and C are three sets such that , then 

 is equal to

A. 

B. C

C. A

D. B

Answer: B

View Text Solution

AΔB = ϕ

AΔ(BΔC)

ϕ

2. Let A, B and C be three sub-sets of a universal set U, If

 and , then

A. 

B. A= B

C. 

A' ∩ C = B' ∩ C A ∩ C' = B ∩ C'

A ∩ B = ϕ

A ∪ B = U

https://dl.doubtnut.com/l/_G6lfSiatH4Gy
https://dl.doubtnut.com/l/_MaSsUSnjzuRi


D. 

Answer: B

Watch Video Solution

A ∪ B ⊆ C'

3. Let  for each . Then  is

A. a singleton set

B. not a �nite set

C. an empty set

D. a �nite set with more than one element

Answer: A

View Text Solution

An = {x ∈ C : |z|2 ≤ }
1

n
n ∈ N

∞
∩
n= 1

An

4. Let A,B and C be three sets such that , thenP (A) ∩ P (B) = P (C)

https://dl.doubtnut.com/l/_MaSsUSnjzuRi
https://dl.doubtnut.com/l/_cHl2wpoceijB
https://dl.doubtnut.com/l/_VqdRET5ZaRZA


A. 

B. 

C. 

D. 

Answer: C

View Text Solution

A ∩ B ⊆ C, A ∩ B ≠ C

C ⊆ A ∩ B, A ∩ B ≠ C

A ∩ B = C

A ∩ B ∩ C = ϕ

5. Let A, B and C be three sets such that , then

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

P (A) ∪ P (B) = P (C)

A ∩ B = C

A ∪ B = C

A ∪ B ⊆ C

C ⊆ A ∩ B

https://dl.doubtnut.com/l/_VqdRET5ZaRZA
https://dl.doubtnut.com/l/_mtj6SAt2Ibu1


6. A class has 172 students. The following data shows the number of

students opting one or more subjects: Mathematics 125, Physics 95,

Chemistry 65 Mathematics and Physics 55 

Mathematics and Chemistry 53 

Physics and Chemistry 48 Mathematics, Physics and Chemistry 43 

The number of students who opted only Physics is

A. 35

B. 45

C. 29

D. 37

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_mtj6SAt2Ibu1
https://dl.doubtnut.com/l/_ROagTJWUnsJZ


7. In a class of 75 students, the number of students studying di�erent

Subjects are 43 in Mathematics 44 in Physics, 39 in Chemistry, 32 in

Mathematics and Physics, 29 in Mathematics and Chemistry 27 in Physics

and Chemistry and 24 in all three subjects. The number of students who

have taken exactly one subject is

A. 26

B. 29

C. 27

D. 22

Answer: D

Watch Video Solution

8. Let   

, Then

A = {(x, y) ∈ R × R : y = 5x + 3x}

B = {(x, y) ∈ R × R : y = 4x}

https://dl.doubtnut.com/l/_s0GarOf3sYaG
https://dl.doubtnut.com/l/_3tRu8oYpTemT


A.  is a singleton

B. 

C.  consists of at leas two points but is �nite

D.  is an in�nite set

Answer: B

Watch Video Solution

A ∩ B

A ∩ B = ϕ

A ∩ B

A ∩ B

9.  

 then  contains

A.  is a singleton

B. 

C.  consists of at least two points but is �nite

D.  is an in�nite set

Answer: C

IfA = {x, y) : x2 + y2 = 25} and

B = {(x, y) : x2 + 9y2 = 144}, A ∩ B

A ∩ B

A ∩ B = ϕ

A ∩ B

A ∩ B

https://dl.doubtnut.com/l/_3tRu8oYpTemT
https://dl.doubtnut.com/l/_p0bsGrfBgRKT


Watch Video Solution

10. Let  and 

, Then

A.  is a singleton

B. 

C.  consists of at least two points but is �nite

D.  is an in�nite set

Answer: C

Watch Video Solution

A = {z : z ∈ C, iz3 + z2 − z + i = 0}

B = {z : z ∈ C, |z| = 1}

A ∩ B

A ∩ B = ϕ

A ∩ B

A ∩ B

11. Let A and B be two �nite sets such that  is a singleton. If n(A) = 6,

n(B) = 4, then number of subsets of  is

A. 256

A ∩ B

AΔB

https://dl.doubtnut.com/l/_p0bsGrfBgRKT
https://dl.doubtnut.com/l/_d2Ug0yNTYx6u
https://dl.doubtnut.com/l/_3ifIuat7YMAF


B. 128

C. 512

D. 64

Answer: A

Watch Video Solution

12. A set contains 2n+1 elements. The number of subsets of this set

containing more than n elements :

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

22n

22n − 1

2n+ 1 − 1

2n+ 1

https://dl.doubtnut.com/l/_3ifIuat7YMAF
https://dl.doubtnut.com/l/_VoPm5a9r6NVV


13. Let Z be the set of integers. If A =

 and 

, then the number of subsets of the

set A  B is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

{x ∈ Z : 2(x + 2)(x2 − 5x + 6)} = 1

B = {x ∈ Z : − 3 < 2x − 1 < 9}

×

218

210

215

212

14. Let N denotes the set of all natural numbers. De�ne two binary

relations on N as: 

https://dl.doubtnut.com/l/_VoPm5a9r6NVV
https://dl.doubtnut.com/l/_t4qKqd3zUezo
https://dl.doubtnut.com/l/_ctKWbXYulfTI


  

, Then

A. range of  is {2,4,8}

B. range of  is {1,2,3,4}

C. both  and  are symmetric relations

D. both  and  are transitive relations

Answer: B

Watch Video Solution

R1 = {(x, y) ∈ N × N : 2x + y = 10}

R2 = {(x, y) ∈ N × N : x + 2y = 10}

R1

R2

R1 R2

R1 R2

15. Consider the following two binary relations on the set 

  

 , Then:

A.  is symmetric but it is not transitive

B. both  , and  are not symmetric

C. both  and  are transitive

A = {a, b, c}, R1 = {(c, a), (b, b), (a, c), (c, c), (b, c), (a, a)}

R2 = {(a, a), (a, b), (c, c), (b, a), (b, b), (a, c)}

R2

R1 R2

R1 R2

https://dl.doubtnut.com/l/_ctKWbXYulfTI
https://dl.doubtnut.com/l/_TfVzN0SYcfNe


D.  is not symmetric but it is transitive

Answer: A

Watch Video Solution

R1

16. On C, the set of complex number, de�ne a relation R as follows: 

A. R is antisymmetric

B. R is re�exive, symmetric but not transitive

C. R is an equivalence relation

D. R is a partial order

Answer: B

View Text Solution

R = {(z1, z2) : z1, z2 ∈ C, |z1 + z2| = |z1| + |z2|}

https://dl.doubtnut.com/l/_TfVzN0SYcfNe
https://dl.doubtnut.com/l/_wTSdQqKgoX6O


17. Let   

De�ne a relation ~ on M as follows: 

 if 

A. R is an equivalence relation.

B. 

C. R is a partial order

D. none of these

Answer: A

View Text Solution

M = {(
a b

−b a
) : a, b ∈ R  and a2 + b2 ≠ 0}

A, B ∈ M, A~B ABA− 1 = B

R = M × M

18. Let A and B be two sets such that A - B = B-A, then

A. 

B. 

C. 

AΔϕ = ϕ

A ∩ B = ϕ

A ∪ B = AΔB

https://dl.doubtnut.com/l/_KSwpPAxaC7fl
https://dl.doubtnut.com/l/_tWqOB922CaV3


D. 

Answer: D

Watch Video Solution

A ∪ B = A ∩ B

19. Let A and B be two sets de�ned as follows: 

  

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

A = {(x, y) ∈ R × R : y = sinx}

B = {(x, x) : x ∈ R}

A ∩ B = {(0, 0)}

A ∩ B = B

A ∩ B = ϕ

AΔB = A ∪ B

https://dl.doubtnut.com/l/_tWqOB922CaV3
https://dl.doubtnut.com/l/_r62lOB1HBsz8
https://dl.doubtnut.com/l/_IheCbov408JZ


20. Suppose ,………..  sets such that each  has 6 elements and 

………  are n sets each with 3 elements. Let 

 and each element of S belongs to exactly 10 of the

's and exactly 9 of the 's. Then n is equal to

A. 27

B. 51

C. 81

D. 87

Answer: C

View Text Solution

A1, A2 A45 Ai

B1, B2, Bn

45
∩
i= 1

Ai =
n

∩
j= 1

Bj = 5

Ai Bj

21. Consider the function   

What  equal to ?

A. x

B. 

f(x) =
x − 1

x + 1
f(x) + 1

f(x) − 1

−x

https://dl.doubtnut.com/l/_IheCbov408JZ
https://dl.doubtnut.com/l/_PbYrRWX5lH7y


C. 0

D. 1

Answer: C

Watch Video Solution

22. If  then the value of  is 

A. 

B. 

C. 0

D. 

Answer: B

Watch Video Solution

f(x) =
x + 1

x − 1
f(f(f(x))) :

−x

x

x + 1

https://dl.doubtnut.com/l/_PbYrRWX5lH7y
https://dl.doubtnut.com/l/_kt9X3wF3h2mj


23. Let  .Then range (f ) =?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f(x) =
x2

(1 + x2)

[0, ∞)

(0, 1]

[0, 1)

[0, 1]

24. Let  by  

 and . The number

of subsets of S is

A. 2

B. 4

f, g :R → R

f(x) = x|x| − 1 ∀x ∈ R g(x) = {
x if x > 0

2x if x ≤ 0

3
2

https://dl.doubtnut.com/l/_KhGERTrL3602
https://dl.doubtnut.com/l/_OttxdeWqlJsQ


C. 16

D. in�nite

Answer: B

View Text Solution

25. Let A = [-1, 1]. Which of the following functions on A is not a bijection?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

f(x) = x[x]

f(x) = x3

f(x) = sin( x)
π

2

f(x) = cos( . x)
π

2

https://dl.doubtnut.com/l/_OttxdeWqlJsQ
https://dl.doubtnut.com/l/_S5laHz7SDRk1


26. Let  be de�ned by , then range of  

, is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f :R − {0} → R f(x) = x +
1

x

g(x) = (f(x))4 − f(x4) − 4(f(x))2

R − (2)

{2}

{ − 2}

R − {2}

27. Let A, B and C be three non-empty sets. Suppose  and 

 are two functions such that  is one-to-one, then

A. f and g are both one-to-one

B. f is one-to-one g may not be one-to-one

C. f may not be one-to-one but g is one-to-one

f :A → B

g :B → C gof :A → C

https://dl.doubtnut.com/l/_Q4CMBWY6YHt9
https://dl.doubtnut.com/l/_zVTbJuuuMiic


D. both f and g need not be one-to-one

Answer: B

View Text Solution

28. Suppose:  is de�ned by  

, If f is a surjective function, then S is given

by

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

f :R → S

f(x) = ∀x ∈ R
1

x2 + 2x + 2

[1, ∞)

(1, ∞)

[0, 1]

(0, 1]

https://dl.doubtnut.com/l/_zVTbJuuuMiic
https://dl.doubtnut.com/l/_CYTQBnVBjnS5
https://dl.doubtnut.com/l/_SqXOHXokBy9l


29. If  is de�ned by  for , where [x] is

the greatest integer not exceeding x, then the range of f is

A. Z

B. N

C. 

D. 

Answer: C

Watch Video Solution

f :R → R f(x) = [2x] − 2[x] x ∈ R

{0, 1}

{ − 1, 0, 1}

30. Domain of 

 is

A. 

B. 

C. 

f(x) = √2x − 1 + √13 cos − 1( )
2x − 1

2

[ , ]
1

2

3

2

{ }
1

2

[ , 1]
1

2

https://dl.doubtnut.com/l/_SqXOHXokBy9l
https://dl.doubtnut.com/l/_cgOUZ11cnTXd


Exercise Level 2 Single Correct Answer Type Questions

D. 

Answer: A

Watch Video Solution

[ , ]
1

2

√3

2

1. Let , se of positive real numbers, For ,

de�ne 

  

Then  is equal to

A. 

B. 

C. 

D. 

f1(x) = ∀x ∈ R+x

x + 1
k ≥ 2

fk(x) = fk− 1(f1(x)) ∀x ∈ R+

f2020( )
1

2020

1

4040

1

2020

1

4041

1

2021

https://dl.doubtnut.com/l/_cgOUZ11cnTXd
https://dl.doubtnut.com/l/_5RduUxPfcaTZ


Answer: A

Watch Video Solution

2. Let  be de�ned by  

, Then f is

A. one-to-one but not onto

B. one-to-one and onto

C. onto but not one-to-one

D. neither onto nor one-to-one

Answer: B

Watch Video Solution

f :N → N

f(x) = x − (1)x ∀x ∈ N

3. Let  and  be two functions such

that f is non-increasing and g is non-decreasing. Let

f : [0, ∞) → [0, ∞) g : [0, ∞) → [0, ∞)

https://dl.doubtnut.com/l/_5RduUxPfcaTZ
https://dl.doubtnut.com/l/_Uaeu3fRDVusU
https://dl.doubtnut.com/l/_oN9YLhtwYmUl


. If , then h(2020) is equal to

A. 0

B. 1

C. 1010

D. 2020

Answer: A

Watch Video Solution

h(x) = g(f(x)) ∀x ∈ [0, ∞) h(0) = 0

4. The domain of  is

A. 

B. 

C. 

D. 

f(x) = √ −
π

2

sin− 1(x + |x|)

3

[0, ]
2

3

[0, 1]

[0, ]
3

2

( − ∞, ]
3

2

https://dl.doubtnut.com/l/_oN9YLhtwYmUl
https://dl.doubtnut.com/l/_y3xC5HdILIxi


Answer: D

Watch Video Solution

5. The domain of  is

A. R

B. 

C. 

D. 

Answer: A

View Text Solution

f(x) = tan− 1( )
1

√x12 − x9 + x6 − x3 + 1

( − ∞, 0)

[0, ∞)

R − [ − 1, 1]

6. Let  be de�ned by  

 where sgn (x) denotes the signum

function of x. Then

f :R → R

f(x) = 5− |x | − 5x + sgn(e−x) + 4

https://dl.doubtnut.com/l/_y3xC5HdILIxi
https://dl.doubtnut.com/l/_tVKBSqwlU83L
https://dl.doubtnut.com/l/_Qnt4ZmBgZzZo


A. f is one-to-one but not onto

B. f is one-to-one and onto

C. f is not onto but one-to-one

D. f is neither one-to-one nor onto

Answer: D

Watch Video Solution

7. Suppose p,q , and Let   

If , then

A. 

B. 

C. 

D. 

Answer: D

∈ R f(x) = x2 + px + q∀x ∈ R

f(5 + x) = f(5 − x) ∀x ∈ R

f(3) < f(4) < f(5)

f(5) < f(3) < f(4)

f(4) < f(3) < f(5)

f(5) < f(4) < f(3)

https://dl.doubtnut.com/l/_Qnt4ZmBgZzZo
https://dl.doubtnut.com/l/_VTnGEcXA7VXq


View Text Solution

8. Let sgn (x) denote the signum function of x. Let

 De�ne  by 

 Then range

of f is

A. {-2,0,4}

B. {0,4}

C. {-4,-2,0,4}

D. {-2,4}

Answer: A

Watch Video Solution

A = {x ∣ x ≠ nπ, n ∈ Z}
1

2
f :A → R

f(x) = sgn(cos x) + sgn(sinx) + sgn(tanx) + sgn(cot x)

9. Let S = {1, 2, 3, 4}. The number of functions  which satisfy the

condition , is

f : S → S

f(f(x)) = x ∀x ∈ S

https://dl.doubtnut.com/l/_VTnGEcXA7VXq
https://dl.doubtnut.com/l/_YOFpLp32dgyg
https://dl.doubtnut.com/l/_mkJJ28xeYneg


A. 9

B. 10

C. 11

D. 12

Answer: B

View Text Solution

10. Let  suppose f is de�ned by  If range of f

does not contain the interval  then a lies in

A. 

B. 

C. 

D. 

Answer: C

a ∈ R f(x) =
x − 1

a + 1 − x2

[ − 1. − ]
1

3

( − 1, ∞)

(0, ∞)

( − ∞, − )
1

4

( − ∞, − 1)

https://dl.doubtnut.com/l/_mkJJ28xeYneg
https://dl.doubtnut.com/l/_BIpRzFb51wsp


Watch Video Solution

11. Let  be de�ned by  

. If f is surjective, then

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

f :R → (1, ∞)

f(x) = log5(√3x2 − 4x + a + 5)

a =
4
3

a <
1

3

a >
4
3

a =
1

3

12. Suppose . De�ne f and g as follows:  

 and 

  

The number of values of a for which 

a ∈ R

f(x) = (a2 − 4a + 3)x2 + (a2 − 1)a ∀x ∈ R

g(x) = (a2 − 5a + 6)x3 + (a2 − 3a + 2)x + (a3 − 1) ∀x ∈ R

f(x) = g(x) ∀x ∈ R

https://dl.doubtnut.com/l/_BIpRzFb51wsp
https://dl.doubtnut.com/l/_LxSkFN7zu8k7
https://dl.doubtnut.com/l/_NTCZdOddgFmo


A. 0

B. 1

C. 2

D. in�nite

Answer: B

Watch Video Solution

13. Let  and , then the number

of solutions of  is

A. 4

B. 6

C. 8

D. 10

Answer: B

f(x) = |x − 2| ∀x ∈ R g(x) = f(f(f(x)))

g(x) =
3

2

https://dl.doubtnut.com/l/_NTCZdOddgFmo
https://dl.doubtnut.com/l/_tni8kZv416rW


View Text Solution

14. Let f be a one-one function with domain  and range .

It is given that exactly one of the following statements is true and the

remaining two are false  determine 

A. {y}

B. {x}

C. {z}

D. {x,y}

Answer: A

Watch Video Solution

{x, y, z} {1, 2, 3}

f(X) = 1, f(y) ≠ 1f(z) ≠ 2 f − 1(1)

15. Let . Let , Then

S is equals to

f(x) = (x + 2)2 − 4, x ≥ 2 S = {x : f(x) = f − 1(x)}

https://dl.doubtnut.com/l/_tni8kZv416rW
https://dl.doubtnut.com/l/_W23W5cbF25k4
https://dl.doubtnut.com/l/_PlMsmHcCk4P6


A. {0}

B. {0,4}

C. 

D. 

Answer: A

Watch Video Solution

{0, 2, (√5 − 1)}
1

2

{0, 4, (√5 − 1), (√5 + 1))
1

2

1

2

16. Let . De�ne  by   

Then  is equal to

A. 

B. 

C. 

D. 

Answer: C

= [1, ∈ ftY ) f : S → S f(x) = 5x ( x+ 1 )

f − 1(x)

( )
x ( x− 1 )1

5

[1 + √log5(x)]
1

2

[1 + √1 + 4 log5(x)]
1

2

( )
x ( 1 −x )1

5

https://dl.doubtnut.com/l/_PlMsmHcCk4P6
https://dl.doubtnut.com/l/_PZdGaPwf2fZ4


View Text Solution

17. Suppose  and  is odd.  

Let  be de�ned by , then  is equal

to:

A. 

B. 

C. x

D. 

Answer: C

Watch Video Solution

a > 0 n ∈ N

f :R → R f(x) = (a − xn)
1 /n

f(f(x))

nx

x
1

n

|x|

18. Let  be de�ned by  

  

f :R → R

f(x) = |2 − x| − |x + 1|

https://dl.doubtnut.com/l/_PZdGaPwf2fZ4
https://dl.doubtnut.com/l/_RE5bC5VrMru0
https://dl.doubtnut.com/l/_IIB8mVAenOYO


The number of integral values of a for which  has exactly one

solution is:

A. 3

B. 5

C. 6

D. 8

Answer: B

Watch Video Solution

f(x) = a

19. Let S= [a,b] where . Suppose  de�ned by 

. If f is one-to-one and onto, then the least

value of b-a is

A. 

B. 

C. 

a < b f : S → [2, 28]

f(x) = 5 sinx + 12 cos x + 15

π

2

π

π
3

2

https://dl.doubtnut.com/l/_IIB8mVAenOYO
https://dl.doubtnut.com/l/_ujIppSDV39cR


D. 

Answer: B

Watch Video Solution

2π

20. Let   

  

Then

A.  is a singleton

B. 

C.  consists of at least two points but is �nite

D.  is an in�nite set

Answer: A

Watch Video Solution

A = {(x, y) ∈ R × R : y = 5x + 12x}

B = {(x, y) ∈ R × R, y = 13x}

A ∩ B

A ∩ B = ϕ

A ∩ B

A ∩ B

https://dl.doubtnut.com/l/_ujIppSDV39cR
https://dl.doubtnut.com/l/_JPcOEg4Bj5LQ
https://dl.doubtnut.com/l/_2c2oSgzdkHyS


21. Let  and ,

Then

A.  is a singleton

B. 

C.  consists of at least two points but is �nite

D.  is an in�nite set

Answer: C

View Text Solution

A = {(x, y) : x2 + y2 = 36} B = {(x, y) : x2 + 9y2 = 100}

A ∩ B

A ∩ B = ϕ

A ∩ B

A ∩ B

22. Let  and ,

Then

A.  is a singleton

B. 

C.  consists of at least two points but is �nite

A = {z : z ∈ C, |z − i| = |z + 1|} B = {z : z ∈ C, |z| = 1}

A ∩ B

A ∩ B = ϕ

A ∩ B

https://dl.doubtnut.com/l/_2c2oSgzdkHyS
https://dl.doubtnut.com/l/_ziaN2nVakZRZ


D.  is an in�nite set

Answer: C

View Text Solution

A ∩ B

23. Let A = {a,b,c,d} and R = {(a,b),(a,c),(a,d), (b,c), (b,d), (c,d)} then R =R is

equal to

A. {(a,b),(a,c),(b,d),(c,d)}

B. {(a,c),(a,d),(b,d)}

C. {(a, c), (a, d), (b, c)}

D. {(a, b), {a, c), (c, d), (b, d)}

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_ziaN2nVakZRZ
https://dl.doubtnut.com/l/_jwOaNTmQe4x2


24. Let A = {a,b,c} and   

  

Which of the following is true?

A.  and  are both transitive

B.  and  are both symmetric

C.  and  are both re�exive

D.  is an equivalence relation but  is not

Answer: B

View Text Solution

R1 = {(a, a), (c, b), (b, c)}

R2 = {(b, b), (c, c)}

R1 R2

R1 R2

R1 R2

R2 R1

25. On R, the set of real numbers, de�ne a relation ~ as follows: 

 if   

Where , and [a] = greatest integer . Then ~ is an

equivalence relation on R. Which of the following is an equivalence class

containing 

a, b ∈ R, a~b {a} = {b}

{a} = a − [a] ≤ a

√2

https://dl.doubtnut.com/l/_6hZBALK8oYrp
https://dl.doubtnut.com/l/_i2uhvAguPcDf


Exercise Numerical Answer Type Questions

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

{a + , a ∈ Q}
1

√2 + 1

{m + , m ∈ Z}
1

√2 + 1

{(√2a, a ∈ Q}

{√2m, m ∈ Z}

1. Let , then the

range of contains …………. Elements.

Watch Video Solution

f(x) = tan− 1(√x + 7) + sec− 1( )
1

√x(x + 7) + 1

https://dl.doubtnut.com/l/_i2uhvAguPcDf
https://dl.doubtnut.com/l/_GUaxQaJrljUY


2. Let  be de�ned by  

 

Where  and   

If = , then value of b is ………….

Watch Video Solution

f :R → R

f(x) = ax + b∀x ∈ R

a, b ∈ R a ≠ 1

(fofofofof)(x) 32x + 93

3. Suppose A and B are two sets. If the power set of A contains 64

elements more than the power set of B, then number of elements in A is

…………

View Text Solution

4. Let a, b, . If  is such that 

is equal to

Watch Video Solution

c ∈ R f(x) = ax2 + bx + c

a + b + c = 3 and f(x + y) = f(x) + f(y) + xy, ∀x, y ∈ R,  then 
10

∑
n= 1

https://dl.doubtnut.com/l/_LuNKt9kmhim9
https://dl.doubtnut.com/l/_TR6I3h90Qz4W
https://dl.doubtnut.com/l/_gmtAStzDWWNY


5. Let . If  

 then k = ……………….

View Text Solution

f(x) = cos(lnx), x > 0

f(xy) + f( ) = kf(x)f(y) ∀x, y > 0
x

y

6. Suppose A and B are two �nite sets. If the number of relations that can

be de�ned on A is 496 more than the number of relations that can be

de�ned on B, then the number of elements is A =……………..

View Text Solution

7. A class has 175 students. The following data shows the number of

students obtaining one or more subjects. Mathematics 100, Physics 70,

Chemistry 40, Mathematics and Physics 30, Mathematics and Chemistry

28, Physics and Chemistry 23, Mathematics, Physics and Chemistry 18. How

many students have o�ered Mathematics alone (a) 35 (c) 60 (b) 48 (d) 22

Watch Video Solution

https://dl.doubtnut.com/l/_gmtAStzDWWNY
https://dl.doubtnut.com/l/_tm0wAFmZiS9r
https://dl.doubtnut.com/l/_eeYoBWadPF2I
https://dl.doubtnut.com/l/_eJqfdT7JtSgg


8. Let . Suppose , then

least value of k =……………….

View Text Solution

f(x) = sin(lnx) ∀x > 0 f(ekπx) = f(x) ∀x > 0

9. The function  satis�es the functional equation

 for all real  The value of 

 8 (b) 4 (c)  (d) 11

Watch Video Solution

f

3f(x) + 2f( ) = 10x + 30
x + 59

x1
x ≠ 1.

f(7)is −8

10. Let [x] greatest integer . De�ne  by 

 then period of f is ………..

Watch Video Solution

≤ x f :R → R

f(x) = cos(5x)cos[5x] + sin(5x)sin[5x]

https://dl.doubtnut.com/l/_eJqfdT7JtSgg
https://dl.doubtnut.com/l/_nXKAiZQAYUSz
https://dl.doubtnut.com/l/_SilC7j27RlLT
https://dl.doubtnut.com/l/_TZMnkaGeEX4d


11. Let A and B be two �nite sets such that  and 

, then �nd .

Watch Video Solution

n(A) = 20, n(B) = 28

n(A ∪ B) = 36 n(A ∩ B)

12. Le A = {1,2, 3,4, 5}. Let {1,2,3} and {4, 5} be two equivalence classes of a

relation R on A. The number of elements in R is …………….

View Text Solution

13. Let A = {a, b, c,d). If an equivalence relation R on A has exactly one

equivalence class, then number of elements in R is_________

View Text Solution

https://dl.doubtnut.com/l/_YANR5kV7p9bF
https://dl.doubtnut.com/l/_2nNQyGRULrne
https://dl.doubtnut.com/l/_xM0RUsaIU4Ay


14. Let  and 

,  

The number of elements in the range of  is …………….

Watch Video Solution

f(x) = cos2 x + cos2(x + π/3) + sinx sin(x + π/3)

g(x) =

⎧⎪
⎨
⎪⎩

1 if x < 5/4

2 if 5/4 ≤ x ≤ 7/4

3 if x > 7/4

(gof)(x)

15. Let f be an even function de�ned on R. Suppose f is de�ned on [0,4] as

follows: 

  

and f satis�es the condition. 

  

Where [x] = greatest integer . Then 

=..............

Watch Video Solution

f(x) = {
3x if 0 ≤ x < 1

4 − x if 1 ≤ x ≤ 4

f(x − 2) = f{x + [ ])∀x ∈ R
6x2 + 272

x2 + 2

≤ x f(3271) + f( − 2052) + f(806)

https://dl.doubtnut.com/l/_L9BmopSlQO4K
https://dl.doubtnut.com/l/_Oxw4QGOTvHqP


16. Let  be de�ned by  

 then for =………….

Watch Video Solution

f :R − {1} → R

f(x) = ∀x ∈ R − {1}
1 + x

1 − x
x ≠ ± 1,

1 + f(x)
2

f(x)f(x2)

17. Let  be such that  

, Then f(8)=

View Text Solution

f : [0, ∞) → R

f( ) = x ∀x ≥ 0
16

√1 + √x

18. Let  be a function satisfying the condition 

…………….   

If , then f(1) = ………….

Watch Video Solution

f :N → R f(1) + f(2)

+f(n) = n2f(n) ∀n ∈ N

f(2025) =
1

2026

https://dl.doubtnut.com/l/_CSORcDsvwZr6
https://dl.doubtnut.com/l/_bf4bMRn7GLnJ
https://dl.doubtnut.com/l/_JQMmmLYIT9Yy


Question From Previous Years Aieee Jee Main Papers

19. The number of integers lying in the range of

View Text Solution

f(x) = , x ∈ R
15

12 − 5 sinx

20. Let P be a polynomial satisfying the equation 

  

If , then P(3) =…………..

Watch Video Solution

P (x)P( ) = P (x) + P( )∀x > 0
1

x

1

x

P (2) = 33

1. Let R = {(1, 3), (4, 2), (2, 4), (2, 3), (3, 1)} be a relation on the set A = {1, 2, 3,

4}. The relation R is

A. not symmetric

https://dl.doubtnut.com/l/_jWY65PzY6RCe
https://dl.doubtnut.com/l/_seafdbXYMCle
https://dl.doubtnut.com/l/_0e8fw1KNgbZc


B. transitive

C. a function

D. re�exive

Answer: A

Watch Video Solution

2. The range of the function is  is

A. {1,2,3,4}

B. {1,2,3,4,5,6}

C. {1,2,3}

D. {1,2,3,4,5}

Answer: C

View Text Solution

f(x) = 7 −xP ( x ) − ( x− 3 )

https://dl.doubtnut.com/l/_0e8fw1KNgbZc
https://dl.doubtnut.com/l/_iG16THFv33jP
https://dl.doubtnut.com/l/_ZQkxvg4mOPN3


3. The domain of the function , is

A. [1,2]

B. [2,3]

C. [0,3]

D. [-1,2]

Answer: B

Watch Video Solution

f(x) =
sin− 1(x − 3)

√9 − x2

4. If , de�ned by , is onto then the

interval of S, is

A. [0,1]

B. [-1,1]

C. [0,3]

f :R → S f(x) = sinx − √3 cos x + 1

https://dl.doubtnut.com/l/_ZQkxvg4mOPN3
https://dl.doubtnut.com/l/_HBy1oQvdeGp7


D. [1,2]

Answer: D

Watch Video Solution

5. If the graph of the function y = f(x) is symmetrical about the line x = 2,

then

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f(x) = f( − x)

f(2 + x) = f(2 − x)

f(x + 2) = f(x − 2)

f(x) = − f( − x)

https://dl.doubtnut.com/l/_HBy1oQvdeGp7
https://dl.doubtnut.com/l/_nAq4uhSRv6nY


6. Let  is a

relation on set  then R is

A. an equivalence relation

B. re�exive and symmetric only

C. re�exive and transitive only

D. re�exive only

Answer: C

Watch Video Solution

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

A = {3, 6, 9, 12}

7. A ral valued functin  satis�es the functional equation

 where 'a' is a given constant

and  is equal to :

A. 

B. 

f(x)

f(x − y) = f(x)f(y) − f(a − x)f(x + y)

f(0) = 1, f(2a − x)

f(a) + f(a − x)

f( − x)

https://dl.doubtnut.com/l/_yfRRPNMdyEzh
https://dl.doubtnut.com/l/_ZGQbe0pvyJlF


C. 

D. 

Answer: C

Watch Video Solution

−f(x)

f(x)

8. 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. re�exive, not symmetric and transitive.

B. not re�exive, symmetric and transitive.

C. re�exive, symmetric and not transition.

D. re�exive, symmetric and transitive

Answer: C

Watch Video Solution

R = {(x, y) ∈ W × W}

https://dl.doubtnut.com/l/_ZGQbe0pvyJlF
https://dl.doubtnut.com/l/_jQX0kbRz6Uo9


9. The largest interval lying in  for which the function 

 is de�ned, is (1) 

(2)  (3)  (4) 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

( − , )
π

2

π

2

[f(x) = 4−x ^ 2 + cos − 1( − 1) + log(cos x)]
x

2
[0, π]

( − , )
π

2

π

2
[ − , )

π

4

π

2
[0, )

π

2

(0, )
π

2

( − , )
π

2

π

2

[ − , )
π

4

π

2

[0, )
π

2

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

 .  is

an integer }. Which one of the following is true? (1) neither S nor T is an

equivalence relation on R (2) both S and T are equivalence relations on R

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

https://dl.doubtnut.com/l/_jQX0kbRz6Uo9
https://dl.doubtnut.com/l/_Monl5WkfhsMt
https://dl.doubtnut.com/l/_Tdi3gIffmNsH


(3) S is an equivalence relation on R but T is not (4) T is an equivalence

relation on R but S is not

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

B. Neither 5 nor T is an equivalence relation.

C. Both S and T are equivalence relation on R.

D. S is an equivalence relation but T is not.

Answer: A

Watch Video Solution

11. Let  be a function de�ned as  , where 

 for some  . Show that f is invertible and

its inverse is (1)  (2)  (3) 

(4) 

A. 

B. 

f :N
→
Y f(x) = 4x + 3

Y = {y ∈ N : y = 4x + 3 x ∈ N}

g(y) =
3y + 4

3
g(y) = 4 +

y + 3

4
g(y) =

y + 3

4

g(y) =
y − 3

4

g(x) =
3y + 4

3

g(y) = 4 +
y + 3

4

https://dl.doubtnut.com/l/_Tdi3gIffmNsH
https://dl.doubtnut.com/l/_7vgx71gInuYd


C. 

D. 

Answer: D

Watch Video Solution

g(y) =
y + 3

4

g(y) =
y − 3

4

12. If A,B and C are three sets such that

 then

A. B= C

B. 

C. A= B

D. A = C

Answer: A

Watch Video Solution

A ∩ B = A ∩ C and A ∪ B = A ∪ C

A ∩ B = ϕ

https://dl.doubtnut.com/l/_7vgx71gInuYd
https://dl.doubtnut.com/l/_BmIQdEJesr9W
https://dl.doubtnut.com/l/_Eby9O8K96bgg


13. Consider the following relations: R = {(x, y) | x, y are real numbers and x

= wy for some rational number w};

. Then (1) neither R nor S is an equivalence relation (2) S is an equivalence

relation but R is not an equivalence relation (3) R and S both are

equivalence relations (4) R is an equivalence relation but S is not an

equivalence relation

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 5 is not an equivalence relation.

D. Neither R nor S is an equivalence relation.

Answer: A

Watch Video Solution

S = {( , )m , n , pandqa r ei n t e g e r ss u c ht h a tn ,q ≠ 0andq m =
m

n

p

q

https://dl.doubtnut.com/l/_Eby9O8K96bgg


14. Let  . The number of di�erent ordered pairs (Y, Z)

that can be formed such that  and  is empty, is (1) 

 (2)  (3)  (4) 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

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

Y ⊆ X, Z ⊆ X Y ∩ Z

52 35 25 53

25

53

52

35

15. Let A and B be two sets containing 2 elements and 4 elements

respectively. The number of subsets of  having 3 or more elements

is (1) 220 (2) 219 (3) 211 (4) 256

A. 211

A × B

https://dl.doubtnut.com/l/_OxgrtV3LAC3Z
https://dl.doubtnut.com/l/_fCg4inhGC8Pt


B. 256

C. 220

D. 219

Answer: D

Watch Video Solution

16. Let  be the relation de�ned on the set of all real numbers such that

. Then P 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. an equivalence relation.

Answer: C

Watch Video Solution

P

P = {(a, b) : sec2 a − tan2 b = 1}

https://dl.doubtnut.com/l/_fCg4inhGC8Pt
https://dl.doubtnut.com/l/_Ncy8DDj1NGq6


17. Let , whre [x] denotes the greatest integer less

than or equal to x. Then  is equal to

A. 689

B. 1399

C. 1287

D. 56

Answer: B

View Text Solution

f(n) = [ + ]n
1

3

3n

100
56

∑
n= 1

f(n)

18. The function  s a periodic function with

period

A. 

B. 

f(x) = |sin 4x| + cos|2x|

π/2

2π

https://dl.doubtnut.com/l/_Ncy8DDj1NGq6
https://dl.doubtnut.com/l/_P2g5A5jBRkJU
https://dl.doubtnut.com/l/_XHGTie5Pypf7


C. 

D. 

Answer: A

View Text Solution

π

π/4

19. Let  be de�ned by  is

A. onto but not one-one

B. both one-one and onto

C. one-one but not onto

D. neither one-one nor onto

Answer: D

Watch Video Solution

f :R → R f(x) =
|x| − 1

|x| + 1

https://dl.doubtnut.com/l/_XHGTie5Pypf7
https://dl.doubtnut.com/l/_GbANAbI7mxt5


20. 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

21. Let A and B be two sets containing four and two elements respectively.

Then the number of subsets of the set  , each having at least three

elements is : (1) 219 (2) 256 (3) 275 (4) 510

A. 219

A × B

https://dl.doubtnut.com/l/_y4TKzes6iQe5
https://dl.doubtnut.com/l/_otsSKmsMMdmw


B. 256

C. 275

D. 510

Answer: A

Watch Video Solution

22. In a certain town  families own a phone and  own a car, 

 families own neither a phone nor a car,  families own both a

car and a phone . How many families live in the town ?

A. only (a) and (b) are correct

B. only (a) and (c) are correct

C. only (b) and (c) are correct

D. all (a), (b) and (c) are correct

Answer: D

25 % 15 %

65 % 2000

https://dl.doubtnut.com/l/_otsSKmsMMdmw
https://dl.doubtnut.com/l/_GrimdBOW7yzx


Watch Video Solution

23. Let . The total number of

functions  that are onto and ther are exactly three elements x

in A such that , is equal to

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

A = {x1, x2, x3.... , x7}, B = {y1y2y3}

f :A → B

f(x) = y2

(14)(7C2)

(16)(7C3)

(12)('
7 C2)

(14)(7C3)

24. If  f(x) + 2f( ) = 3x, x ≠ 0 and
1

x

S = {x ∈ R : f(x) = f( − x)},  then S

https://dl.doubtnut.com/l/_GrimdBOW7yzx
https://dl.doubtnut.com/l/_dyHcGtm3OuxO
https://dl.doubtnut.com/l/_Ua6RzuG0btii


A. is an empty set

B. contains exactly one element

C. contains exactly two elements

D. contains more than two elements

Answer: C

Watch Video Solution

25. If the function,  is de�ned by , then 

 is

A. 

B. 

C. 

D. not de�ned

Answer: B

f : [1, ∞] → [1, ∞] f(x) = 3x
x− 1

f − 1(x)

(1 − √1 + 4 log3 x)
1

2

(1 − √1 + 4 log3 x)
1

2

(1 + √1 + 4 log3 x)
1

2

https://dl.doubtnut.com/l/_Ua6RzuG0btii
https://dl.doubtnut.com/l/_JtChz1HtzI4o


Watch Video Solution

26. For  let 

 Then the

value of 

 is equal to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

x ∈ R, x ≠ 0, 1,

f0(x) = and fn+ 1(x) = f0(fn(x)), n = 0, 1, 2…. .
1

1 − x

f100 + f1( ) + f2( )
2

3

3

2

8

3

4
3

5

3

1

3

https://dl.doubtnut.com/l/_JtChz1HtzI4o
https://dl.doubtnut.com/l/_zDaDI2hw2F7z


27. The function  de�ned as  is : Surjective

but not injective (2) Neither injective not surjective Invertible (4) Injective

but not surjective

A. neither injective nor surjective

B. invertible

C. injective but not surjective

D. surjective but not injective

Answer: D

Watch Video Solution

f :R

−−−−−→

− ,
1
2

1
2

f(x) = ,
x

1 + x2

28. Let a, b, . If  is such that 

is equal to

A. 255

c ∈ R f(x) = ax2 + bx + c

a + b + c = 3 and f(x + y) = f(x) + f(y) + xy, ∀x, y ∈ R,  then 
10

∑
n= 1

https://dl.doubtnut.com/l/_3CqoaqgKGP3c
https://dl.doubtnut.com/l/_P6Eh2LqAsWF6


B. 330

C. 165

D. 190

Answer: B

Watch Video Solution

29. let  and . If , then  is

equal to

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

f(x) = 210x + 1 g(x) = 310x + 1 fog(x) = x x

310 − 1

310 − 2− 10

210 − 1

210 − 3− 10

1 − 310

210 − 3− 10

1 − 210

310 − 2− 10

https://dl.doubtnut.com/l/_P6Eh2LqAsWF6
https://dl.doubtnut.com/l/_aUrQ573BRgkJ


30. The function  de�ned by  where N is a

set of natural numbers, then

A. one-one and onto.

B. one-one but no onto.

C. onto but not one-one.

D. neither one-one nor onto.

Answer: C

Watch Video Solution

f :N → N f(x) = x − 5[ ]
x

5

31. Let Z be the set of integers. If A =

 and 

, then the number of subsets of the

set A  B is

{x ∈ Z : 2(x + 2)(x2 − 5x + 6)} = 1

B = {x ∈ Z : − 3 < 2x − 1 < 9}

×

https://dl.doubtnut.com/l/_aUrQ573BRgkJ
https://dl.doubtnut.com/l/_e4QNNSpjzOCD
https://dl.doubtnut.com/l/_gJsTczZwLVOe


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

218

210

215

212

32. Let N denotes the set of all natural numbers. De�ne two binary

relations on N as 

  

 Then

A. range of  is {2,4,8}

B. range of  is {1,2,3,4}

C. both  and  are symmetric relations

D. both  and  are transitive relations

R1 = {(x, y) ∈ N × N : 2x + y = 10}

R2 = {(x, y) ∈ N × N, x + 2y = 10}

R1

R2

R1 R2

R1 R2

https://dl.doubtnut.com/l/_gJsTczZwLVOe
https://dl.doubtnut.com/l/_9xMcV1WL0v9V


Answer: B

View Text Solution

33. Consider the following two binary relations on the set   

  

, Then

A.  is symmetric but it is not transitive

B. both  and  are not symmetric

C. both  and  are transitive

D.  is not symmetric but it is transitive

Answer: B

View Text Solution

A = {a, b, c}

R1 = {(c, a), (b, b), (a, c), (c, c), (b, c), (a, a)}

R2 = {(a, a), (b, a), (c, c), (b, a), (b, b), (a, c)}

R2

R1 R2

R1 R2

R1

https://dl.doubtnut.com/l/_9xMcV1WL0v9V
https://dl.doubtnut.com/l/_05XWG7eqaeD6


34. Two sets A and B are as under

(1)  (2)  (3) A sub B

B sub A`

A. 

B. 

C. neither  nor 

D. 

Answer: A

Watch Video Solution

A = |(a, b) ∈ R × R : |a − 5| < 1 and |b − 5 ∣ < 1}B = [(a, b) ∈ R × R

B ⊂ A A ⊂ B A ∩ B = ϕ(anemptyset)(4) ≠ ither

n or

A ⊂ B

A ∩ B = ϕ

A ⊂ B B ⊂ A

B ⊂ A

35. Let   

and  Then S

A. contain exactly one element

S = {x ∈ R : x ≥ 0

2∣∣√x − 3∣∣ + √x(√x − 6) + 6 − 0}

https://dl.doubtnut.com/l/_JFmGG7MplGjN
https://dl.doubtnut.com/l/_h17kbpybL8QY


B. contains exactly two elements

C. contain exactly four elements

D. in an empty set

Answer: A

Watch Video Solution

36. Let  be a function de�ned as  where 

 Then  ís:

A. invertible and 

B. not invertible

C. invertible and 

D. invertible and 

Answer: A

Watch Video Solution

f :A → B f(x) = ,
x − 1

x − 2

A = R − {2) and x − 2B = R − {1}. f

f − 1(y) =
2y − 1

y − 1

f − 1(y) =
3y − 1

y − 1

f − 1 =
2y + 1

y − 1

https://dl.doubtnut.com/l/_h17kbpybL8QY
https://dl.doubtnut.com/l/_4fftmTkPXvGA


37. For

be three given functions. If a function, J(x) satis�es

 is equal to

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

x ∈ R − {0, 1},  let f1(x) = , f2(x) = 1 − x and f3(x) =
1

x

1

1 − x

(f2 ∘ J ∘ f1)(x) = f3(x),  then J(x)

f3(x)

f1(x)

f2(x)

f3(x)
1

x

38. Let  be written as 

 is an function and  is an odd

function. Then  equals

f(x) = ax(a > 0)

f(x) = f1(x) + f2(x),  where f1(x) f2(x)

f1(x + y) + f1(x − y)

https://dl.doubtnut.com/l/_4fftmTkPXvGA
https://dl.doubtnut.com/l/_Zzf7Ed1ERQsT
https://dl.doubtnut.com/l/_WINPEwsYXSl7


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2f1(x)f1(y)

2f1(x + y)f1(x − y)

2f1(x)f2(y)

2f1(x + y)f2(x − y)

39. Let  is not an integer} De�ne  as 

, then f is

A. injective but not surjective

B. not injective

C. surjective but not injective

D. neither injective nor surjectiv

Answer: A

A = {x ∈ R : x f :A → R

f(x) = ∀x ∈ A
2x

x − 1

https://dl.doubtnut.com/l/_WINPEwsYXSl7
https://dl.doubtnut.com/l/_L8wP439HPsKX


View Text Solution

40. Let N be the set of numbers and two functions f and g be de�ned as

 such that  

  

and . Then, fog is

A. both one-one and onto

B. one-one but not onto

C. neither one-one nor onto

D. onto but not one-one

Answer: D

Watch Video Solution

f, g :N → N

f(n) = {
if n is odd

if n is even

n+ 1

2
n

2

g(n) = n − ( − 1)n

https://dl.doubtnut.com/l/_L8wP439HPsKX
https://dl.doubtnut.com/l/_h0iFGzlAEbxk


41. Let a function  be de�ned by .

Then f is

A. not injective but it is surjective

B. injective only

C. neither injective nor surjective

D. both injective as well as surjective

Answer: C

Watch Video Solution

f : (0, ∞) → [0, ∞) f(x) =
∣
∣
∣
1 −

∣
∣
∣

1

x

42. Let  be de�ned by  Then, the range

of f is

A. 

B. 

C. 

f :R → R f(x) = , x ∈ R.
x

1 + x2

[ − , ]
1

2

1

2

R~[ − 1, 1]

R~[ − , ]
1

2

1

2

https://dl.doubtnut.com/l/_2fpA4ehOueRr
https://dl.doubtnut.com/l/_fRUFAIvrpyEc


D. 

Answer: A

Watch Video Solution

( − 1, 1)~{0}

43. In a class 140 students numbered 1 to 140, all even numbered

students opted Mathematics course, those whose number is divisible by 3

opted Physics course and those whose number is divisible by 5 opted

Chemistry course. Then the number of students who did not opt for any

of the three courses is (a) 38 (b) 1 (c)42 (d) 102

A. 102

B. 42

C. 1

D. 38

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_fRUFAIvrpyEc
https://dl.doubtnut.com/l/_YeP1z7sPehWZ


44. Let . The number of non-empty subsets A to S

such that the product of elements in A is even is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

S = {1, 2, 3, …, 100}

250(250 − 1)

2100 − 1

250 − 1

250 + 1

45. If  is equal to

A. 

B. 

f(x) = loge( ), |x| < 1,  then f( )
1 − x

1 + x

2x

1 + x2

2f(x)

2f(x2)

https://dl.doubtnut.com/l/_YeP1z7sPehWZ
https://dl.doubtnut.com/l/_DtTGDlzRaqps
https://dl.doubtnut.com/l/_8Yk2nzEame9k


C. 

D. 

Answer: A

Watch Video Solution

(f(x))2

−2f(x)

46. If the function  de�nded by , is

surjective, then A is equal to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f :R − {1, − 1} → A f(x) =
x2

1 − x2

R − { − 1]

[0, ∞)

R − [ − 1, 0]

R − ( − 1, 0)

https://dl.doubtnut.com/l/_8Yk2nzEame9k
https://dl.doubtnut.com/l/_aN0TIDPtsXWB
https://dl.doubtnut.com/l/_4oxbE5QGJ0Uh


47. The domain of the de�nition of the function 

 is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

f(x) = + log10(x
3 − x)

1

4 − x2

( − 1, 0) ∪ (1, 2) ∪ (2, ∞)

( − 2, − 1) ∪ ( − 1, 0) ∪ (2, ∞)

( − 1, 0) ∪ (1, 2) ∪ (3, ∞)

(1, 2) ∪ (2, ∞)

48. Let  " de�ne " g(A)={x in R: f(x)

in A}. " If " S=[0,4],` then which one of the following statements is not

ture?

A. 

B. 

f(x) = x2, x ∈ R.  for any A ⊆ R,

g(f{S)) ≠ S

f(g(S)) = S

https://dl.doubtnut.com/l/_4oxbE5QGJ0Uh
https://dl.doubtnut.com/l/_Nd3ZBqruZouQ


C. 

D. 

Answer: C

Watch Video Solution

g(f(S)) = g(S)

f(g(S)) ≠ f(S)

49. For

.  

If  is equal to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

x ∈ (0, ),  let f(x) = √x, g(x) = tanx and h(x) =
3

2

1 − x2

1 + x2

ϕ(x) = ((hof)og)(x),  then ϕ( )
π

3

tan(5π/3)

tan(11π/12)

tan(π/12)

tan(7π/12)

https://dl.doubtnut.com/l/_Nd3ZBqruZouQ
https://dl.doubtnut.com/l/_SdTa6r8paP9a


Questions From Previous Year S B Architecture Entrance Examination Papers

50. Let  and  be sets such that . Then which of the

following statements is not true?

A. If , then 

B. 

C. If  then 

D. 

Answer: A

Watch Video Solution

A, B C ϕ ≠ ∩ B ⊆ C

A − C ⊆ B A ⊆ B

(C ∪ A) ∩ (C ∪ B) = C

A − B ⊆ C A ⊆ C

B ∩ C ≠ ϕ

1. Let  be de�ned by . Then

A. f is 1 - 1 and onto

f : (1 → ∞) → (1, ∞) f(x) =
x + 2

x − 1

https://dl.doubtnut.com/l/_SdTa6r8paP9a
https://dl.doubtnut.com/l/_nQQZGkmo4ce5
https://dl.doubtnut.com/l/_oFgB5ZTSSzuN


B. f is 1 - 1 but not onto

C. f is not 1 - 1 but onto

D. f is neither 1 - 1 nor onto

Answer: A

View Text Solution

2. Let  and let 

. The 

A. A

B. B

C. 

D. 

Answer: C

View Text Solution

A = {(x, y) : x > 0, y > 0, x2 + y2 = 1}

B = {(x, y) : x > 0, y > 0, x6 + y6 = 1} A ∩ B

ϕ

{(0, 1), (1, 0)}

https://dl.doubtnut.com/l/_oFgB5ZTSSzuN
https://dl.doubtnut.com/l/_aH9TXcvNPnpb


3. A college warded 38 medals in football, 15 in basketball and 20 in

cricket. If these medals went to a total of 58 men and only three men got

medals in all the three sports, how many received medals in exactly two

of the three sports?

A. 7

B. 9

C. 11

D. 13

Answer: B

Watch Video Solution

4. Let Q be the set of all rational numbers and R be the relation de�ned

as: 

https://dl.doubtnut.com/l/_aH9TXcvNPnpb
https://dl.doubtnut.com/l/_991wzbvAsMS5
https://dl.doubtnut.com/l/_rStWw9gf7HCB


  

Then relation R is

A. symmetric and transitive

B. re�exive and transitive

C. an equivalence relation

D. re�exive and symmetric

Answer: D

Watch Video Solution

R = {(x, y) : 1 + xy > 0, x, y ∈ Q}

5. The domain of the function  is

A. 

B. 

C. 

D. 

f(x) =
1

3 − log3(x − 3)

( − ∞, 30)

( − ∞, 30) ∪ (30, ∞)

(3, 30) ∪ (30, ∞)

(4, ∞)

https://dl.doubtnut.com/l/_rStWw9gf7HCB
https://dl.doubtnut.com/l/_ScsFodHdLDyi


Answer: C

Watch Video Solution

6. Le  be a function de�ned by   

Then f(x) is

A. one-one but not onto

B. not one-one but onto

C. neither one-one nor onto

D. one-one and onto

Answer: D

Watch Video Solution

f :R → R f(x) = x2009 + 2009x + 2009

7. Let f be a function de�ned on  by 

 Then the range of  is

[ − , ]
π

2

π

2

f(x) = 3 cos4 x − 6 cos3 x − 3 f(x)

https://dl.doubtnut.com/l/_ScsFodHdLDyi
https://dl.doubtnut.com/l/_cjzehXM9qoHN
https://dl.doubtnut.com/l/_xNoGMmO8Vnlx


A. 

B. 

C. 

D. 

Answer: A

View Text Solution

[ − 12, − 3]

[ − 6, − 3]

[ − 6, 3)

( − 12, 3]

8. Consider the following relations 

 and y are integers and x=ay or y=ax for some integer a}  

 and y are integers and  for some integers

a,b}, Then

A.  are not equivalence relations

B.  are equivalence relations

C.  is an equivalence relation but  is not

D.  is an equivalence relation but  is not

R1 = {(x, y) : x

R2 = {(x, y) : x ax + by = 1

R1, R2

R1, R2

R2 R1

R2 R2

https://dl.doubtnut.com/l/_xNoGMmO8Vnlx
https://dl.doubtnut.com/l/_vq7W1fypP28Q


Answer: D

View Text Solution

9. Let f and g be functions de�ned by 

and . Then g.f is

A. one-one but not onto

B. onto but not one-one

C. both one-one and onto

D. neither one-one nor onto

Answer: D

View Text Solution

f(x) = , x ∈ R, x ≠ − 1
1

x + 1

g(x) = x2 = 1, x ∈ R

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

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

a ∈ N

{ax : x ∈ N} bN ∩ cN = dN

https://dl.doubtnut.com/l/_vq7W1fypP28Q
https://dl.doubtnut.com/l/_O4Khkxwjic1w
https://dl.doubtnut.com/l/_phcEuPHGrp6M


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

then d equals

A. max {b,c}

B. min {b,c}

C. bc

D. b+c

Answer: C

Watch Video Solution

11. Let f(x) = . Then, the set S = {x : f(x) = }

is

A. is an empty set

B. contains exactly one element

C. contains exactly two elements

(x + 1)2 − 1, (x ≥ − 1) f − 1(x)

https://dl.doubtnut.com/l/_phcEuPHGrp6M
https://dl.doubtnut.com/l/_8mirTnN2HPbp


D. contains more than two elements

Answer: C

Watch Video Solution

12. Let  be a function de�ned by, =  then

A. one-one and onto

B. one-one but not onto

C. onto but not one-one

D. neither onto nor one-one

Answer: D

Watch Video Solution

f :R → R f(x)
e |x | − e−x

ex + e−x

https://dl.doubtnut.com/l/_8mirTnN2HPbp
https://dl.doubtnut.com/l/_8AV5LdIBrwIg


13. If f is a function of real variable x satisfying

 , then f is periodic function with

period:

A. 8

B. 10

C. 12

D. 6

Answer: C

Watch Video Solution

f(x + 4) − f(x + 2) + f(x) = 0

14. If A and B are two �nite sets such that the total number of subsets of

A is 960 more the total number of subsets of B, then  is

equal to .

A. 2

n(A) − n(B)

https://dl.doubtnut.com/l/_w9KrgS8nI7sU
https://dl.doubtnut.com/l/_5LfYp0mwXumF


B. 3

C. 4

D. 6

Answer: C

View Text Solution

15. If , then the range of f is :

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f(x) + 2f(1– x) = x2 + 1, ∀x ∈ R

( − ∞, 1/3]

[ − 1/3, 1/3]

[ − 1/3, ∞)

[1/3, ∞)

https://dl.doubtnut.com/l/_5LfYp0mwXumF
https://dl.doubtnut.com/l/_op6p4lG6vBhI
https://dl.doubtnut.com/l/_G3SgTRuBzpgc


16. The function  is

A. onto but not one-one

B. neither one-one nor onto

C. one-one and onto

D. one-one but not onto

Answer: D

Watch Video Solution

f(x) =
x

1 + |x|

17. In a survey it was found that 21 people liked product A, 26 liked

product B and 29 liked product C. If 14 people liked products A and B, 12

people liked products C and A, 14 people liked products B and C and 8

liked all the three products. Find h

A. 4

B. 6

https://dl.doubtnut.com/l/_G3SgTRuBzpgc
https://dl.doubtnut.com/l/_5Ck4Ow72anAL


C. 11

D. 15

Answer: C

Watch Video Solution

18. Let  be a relation over the set  and it is de�ned by 

. Then  is

A. re�exive but neither symmetric nor transitive.

B. symmetric but neither re�exive nor transitive.

C. transitive but neither re�exive nor symmetric

D. symmetric and transitive but not re�exive

Answer: B

Watch Video Solution

R N × N

(a, b)R(c, d) ⇒ a + d = b + c R

https://dl.doubtnut.com/l/_5Ck4Ow72anAL
https://dl.doubtnut.com/l/_oThNX5ZMQb8c
https://dl.doubtnut.com/l/_KAFqD5ywnGtT


19. The number of elements in the set , where 

  

  

and  is:

A. 1

B. 2

C. 4

D. in�nitely many

Answer: C

View Text Solution

A ∩ B ∩ C

A = {(x, y) ∈ R × R, |x| + |y| ≥ 1}

B = {(x, y) ∈ R × R, x2 + y2 ≥ 1}

C = {(x, y) ∈ R × R :  max |x|, |y| = 1}

https://dl.doubtnut.com/l/_KAFqD5ywnGtT

