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Subjects : Maths Previous year Questions of JEE

Mains

Relations and Functions

Maths - Section A ( MCQ )

A) both one-one and onto B) one-one but not onto

C) onto but not one-one D) neither one-one nor onto

A) 4 B) 2 C) -2 D) 0

A) 170 B) 177 C) 307 D) 316

A) -9 B) 36 C) 18 D) 9

A) 70 B) 66 C) 67 D) 68

A) B) C) D)

A) B) C) D)

A) B) C) D)

A) B) C) D)

Let  be defined as . Then  is :1. 𝑓 : ℝ→ ℝ 𝑓(𝑥) =
2𝑥2 − 3𝑥+ 2

3𝑥2 + 𝑥+ 3
𝑓

The sum of all the elements in the range of 

, where , is

2. 𝑓(𝑥) = Sgn(sin𝑥) + Sgn(cos𝑥) + Sgn(tan𝑥) + Sgn(cot𝑥),𝑥 ≠ 𝑛𝜋
2
,𝑛

∈ 𝑍 Sgn(𝑡) = { 1, if 𝑡 > 0

−1 if 𝑡 < 0

If the domain of the function  is , then 

 equals:

3. 𝑓(𝑥) = log(10𝑥2−17𝑥+7)(18𝑥
2 − 11𝑥 + 1) (−∞, 𝑎) ∪ (𝑏, 𝑐) ∪ (𝑑,∞) − {𝑒} 90(𝑎

+ 𝑏+ 𝑐+ 𝑑+ 𝑒)

Let  be a function such that , , where . Then  is equal to4. 𝑓 3𝑓(𝑥) + 2𝑓 ( 𝑚
19𝑥

) = 5𝑥 𝑥 ≠ 0 𝑚 =∑9
𝑖=1 (𝑖)

2 𝑓(5)− 𝑓(2)

If the domain of the function  is , then  is

equal to

5. 𝑓(𝑥) = sin−1 ( 5−𝑥
3+2𝑥

) + 1
𝑙𝑜𝑔𝑒(10−𝑥)

(−∞,𝛼]∪[𝛽, 𝛾) − {𝛿} 6(𝛼 + 𝛽 + 𝛾 + 𝛿)

Let the domains of the functions

 and  be  and , respectively. Then 

 is equal to :-

6.

f(x) = log4 log3 log7 (8− log2 (x2 + 4x + 5)) 𝑔(𝑥) = sin−1 ( 7𝑥+10
𝑥−2 ) (𝛼,𝛽) [𝛾, 𝛿] 𝛼2

+ 𝛽2 + 𝛾 2 + 𝛿2

15 13 16 14

If the domain of the function  is , then  is equal

to

7. 𝑓(𝑥) = log7 (1− log4 (𝑥
2 − 9𝑥+ 18)) (𝛼,𝛽) ∪ (𝛾, 𝛿) 𝛼 + 𝛽 + 𝛾 + 𝛿

18 16 15 17

Let  be a function such that  . Then  is equal to8. 𝑓 𝑓(𝑥) + 3𝑓 ( 24
𝑥
) = 4𝑥,𝑥 ≠ 0 𝑓(3) + 𝑓(8)

11 10 12 13

If the domain of the function

then  is equal to

9.

𝑓(𝑥) = log𝑒 (
2𝑥−3
5+4𝑥

)+ sin−1 ( 4+3𝑥
2−𝑥 ) is [𝛼,𝛽)

𝛼2 + 4𝛽

5 4 3 7
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A) B) C) D)

A) 195 B) 179 C) 186 D) 174

A) B) C) D)

A) B) C) D)  

A) B) C) D)

A) B) C) D)

A) B)

C) D)

A) B) C) D)

A) B)

C) D)

A) B) C) D)

A) B) C) D)

A) 32 B) 34 C) 33 D) 35

A) B)

C) D) None of these

A) B) C) D)

If the domain of the function

 is , then  is equal to :

10.

𝑓(𝑥) = 1√
10+3𝑥−𝑥2

+ 1

√𝑥+|𝑥|
(𝑎, 𝑏) (1 + 𝑎)2 + 𝑏2

26 29 25 30

If the domain of the function  is  and the domain of the function 

is , then  is equal to :

11. log5 (18𝑥− 𝑥2 − 77) (𝛼,𝛽) log(𝑥−1) ( 2𝑥2+3𝑥−2
𝑥2−3𝑥−4 )

(𝛾, 𝛿) 𝛼2 + 𝛽2 + 𝛾 2

Let . Then the value of  is equal to12. 𝑓(𝑥) = 2𝑥+2+16
22𝑥+1+2𝑥+4+32

8 (𝑓 ( 1
15
)+ 𝑓 ( 2

15
)+…+ 𝑓 ( 59

15
))

92 118 102 108

Let  be a function defined on . Then the range of the function  is equal to:13. 𝑓(𝑥) = 1
7−sin 5𝑥 𝑅 𝑓(𝑥)

[ 1
8 ,

1
5 ] [ 1

7 ,
1
6 ] [ 1

7 ,
1
5 ] [ 1

8 ,
1
6 ]

If the domain of the function  is , then  is equal to :14. sin−1 ( 3𝑥−22
2𝑥−19 )+ log𝑒 ( 3𝑥2−8𝑥+5

𝑥2−3𝑥−10 ) (𝛼,𝛽] 3𝛼+ 10𝛽

97 100 95 98

If the domain of the function   is , then  is equal to

:

15. 𝑓(𝑥) =
√
𝑥2−25

(4−𝑥2)
+ log10 (𝑥2 + 2𝑥− 15) (−∞,𝛼)𝑈[𝛽,∞) 𝛼2 + 𝛽3

140 175 150 125

Let  be real valued function defined as . Then range of  is16. 𝑓 : 𝑅− {2, 6}→ 𝑅 𝑓(𝑥) = 𝑥2+2𝑥+1
𝑥2−8𝑥+12

𝑓

(−∞,− 21
4
] ∪ [0,∞) (−∞,− 21

4
) ∪ (0,∞)

(−∞,− 21
4
] ∪ [ 21

4
,∞) (−∞,− 21

4
] ∪ [1,∞)

The absolute minimum value, of the function  where  denotes the

greatest integer function, in the interval , is :

17. 𝑓(𝑥) = ∣𝑥2 − 𝑥+ 1∣ + [𝑥2 − 𝑥+ 1] , [𝑡]

[−1, 2]

3
4

3
2

1
4

5
4

If the domain of the function , where  is greatest integer , is , then its range is18. 𝑓(𝑥) = [𝑥]
1+𝑥2 [𝑥] ≤ 𝑥 (2, 6)

( 5
26
, 2
5
]− { 9

29
, 27
109

, 18
89
, 9
53
} ( 5

26
, 2
5
]

( 5
37
, 2
5
]− { 9

29
, 27
109

, 18
89
, 9
53
} ( 5

37
, 2
5
]

The domain of  is19. 𝑓(𝑥) =
log(𝑥+1)(𝑥−2)
𝑒log𝑒 𝑥−(2𝑥+3)

,𝑥 ∈ 𝑅

𝑅− {1− 3} (2,∞)− {3} (−1,∞)− {3} 𝑅− {3}

The range of the function  is20. 𝑓(𝑥) =
√
3− 𝑥+

√
2 + 𝑥

[
√
5,
√
10] [2

√
2,
√
11] [

√
5,
√
13] [

√
2,
√
7]

Let . Let R be a relation on A defined by xRy if and only if . Let  be the

number of elements in R. Let m and n be the minimum number of elements required to be added in R to

make it reflexive and symmetric relations respectively. Then  is equal to:

21. 𝐴 = {−2,−1, 0, 1, 2, 3, 4} 2𝑥 + 𝑦 ≤ 2 𝑙

𝑙+𝑚+ 𝑛

The domain of the function  is22. 𝑓(𝑥) = 1
log10(1−𝑥)

+
√
𝑥+ 2

(−3, −2.5) ∪ (−2.5, −2) (−2, 0) ∪ (0, 1)

(0, 1)

Range of the function  is23. 𝑓(𝑥) = 𝑥2+𝑥+2
𝑥2+𝑥+1

; 𝑥 ∈ 𝑅

(1, ∞) (1, 11/7] (1, 7/3] (1, 7/5]
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A) B) C) D)

A) B)

C) D)

Maths - Section B ( Numeric )

Let the function  be defined by  Then the value of 

 is. . . . .

24. 𝑓 : [0, 1] → 𝑅 𝑓(𝑥) = 4𝑥

4𝑥+2
𝑓 ( 1

40
) + 𝑓 ( 2

40
) + 𝑓 ( 3

40
)

+……….𝑓 ( 39
40 )− 𝑓 ( 1

2 )

19 20 25 30

Domain of definition of the function  is25. 𝑓(𝑥) = 3
4−𝑥2 + log10(𝑥

3 − 𝑥)

(1, 2) (−1, 0) ∪ (1, 2)

(1, 2) ∪ (2, ∞) (−1, 0) ∪ (1, 2) ∪ (2, ∞)

Let  and let  denote the power set of . If the number of functions  such

that  is  and  and  is least, then  is equal to ...........

26. 𝐴 = {1, 2, 3,… .7} 𝑃(1) 𝐴 f : A → P(A)

𝑎 ∈ f(a),∀a ∈ A mn,m n ∈ N m m+ n

Let the domain of the function

 be  and the domain of  be .

Then  is equal to ________

27.

𝑓(𝑥) = cos−1 ( 4𝑥+5
3𝑥−7 ) [𝛼,𝛽] g(x) = log2 (2− 6 log27(2x + 5)) (𝛾, 𝛿)

|7(𝛼+ 𝛽) + 4(𝛾 + 𝛿)|

Let . Then the minimum number of elements, required to be added in

 to make it a transitive relation, is __________.

28. 𝑅 = {(𝑥, 𝑦) ∈ ℕ × ℕ : log𝑒(𝑥 + 𝑦) ≤ 2}

𝑅

If the domain of the function  is , then the value of 

 is _______.

29.
𝑓(𝑥) =√log(0.6) (∣ 2𝑥− 5

𝑥2 − 4
∣) (−∞, 𝑎] ∪ {𝑏} ∪ [𝑐, 𝑑) ∪ (𝑒,∞) 𝑎

+ 𝑏+ 𝑐+ 𝑑+ 𝑒

Let . The number of one-one functions  such that ,  and 

, is __________.

30. 𝐴 = {1, 2, 3, 4, 5, 6} 𝑓 : 𝐴 → 𝐴 𝑓(1) ≥ 3 𝑓(3) ≤ 4 𝑓(2)

+ 𝑓(3) = 5
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1 - D 2 - B 3 - D 4 - C 5 - A 6 - A 7 - A 8 - A 9 - B 10 - A

11 - C 12 - B 13 - D 14 - A 15 - C 16 - A 17 - A 18 - D 19 - B 20 - A

21 - C 22 - B 23 - C 24 - A 25 - D

Maths - Section B ( Numeric )

26 - 27 - 96 28 - 15 29 - 4 30 - 7244


