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Functions 

 

SOLUTIONS 

EXERCISE - O 
 

1. Ans. (B) 

 𝑃(𝑥) = 𝑥6 + 𝑎𝑥5 + 𝑏𝑥4 + 𝑐𝑥3 + 𝑑𝑥2 + 𝑒𝑥 + 𝑓 

  𝑃(1) = 1, 𝑃(2) = 2, 𝑃(3) = 3, 𝑃(4) = 4, 𝑃(5) = 5, 𝑃(6) = 6 

 Let 𝑃(𝑥) = (𝑥 − 1)(𝑥 − 2)(𝑥 − 3)(𝑥 − 4)(𝑥 − 5)(𝑥 − 6) + 𝑥 

 according to given conditions. 

  𝑃(7) = (7 − 1)(7 − 2)(7 − 3)(7 − 4)(7 − 5)(7 − 6) + 7 

  𝑃(7) = 727 

2. Ans. (D) 

  2𝑥 + 2𝑦 = 2 

  2𝑦 = 2 − 2𝑥 

  2𝑦 > 0 (exponential function) 

  2 − 2𝑥 > 0 

  2𝑥 < 2 ⇒ 𝑥 < 1 

  𝑥 ∈ (−∞, 1) 

3. Ans. (B) 

 Given : 2

4
( ) log

2 2
f x

x x

 
=  

+ + − 
 

 Here, denominator is 

  2 2 0x x+ + −   

 Also, 

  𝑥 + 2 ≥ 0 and 2 − 𝑥 ≥ 0 

  𝑥 ≥ −2 𝑥 ≤ 2 

 ∴ 𝑥 ∈ [−2, 2] 

 Let 𝑔(𝑥) = √𝑥 + 2 + √2 − 𝑥 

  = − =
+ −

1 1
'( ) 0

2 2 2 2
g x

x x
 [Diff. and equating to zero] 

 
2 2

0
2 2 2

x x

x x

− − +
=

+ −
 

  √2 − 𝑥 − √2 + 𝑥 = 0 

  √2 − 𝑥 = √2 + 𝑥 

  2 − 𝑥 = 2 + 𝑥  (squaring) 

 Now 𝑓(0) = 2√2 

  𝑔(−2) = 2 

  𝑔(2) = 2 

 ∴ 2 ≤ 𝑔(𝑥) ≤ 2√2 
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   
1 1 1

( ) 22 2 g x
 

   
4 4 4

( ) 22 2 g x
 

   
2 4

2
( )2 g x

 

   2 2 2

4
log 2 log log 2

g( )x
 

 ∴ Range is [log2 √2 , log2 2] = 
1

,1
2

 
 
 

 

4. Ans. (B) 

 
sec tan 1

( )
tan sec 1

x x
f x

x x

+ −
=

− +
 0,

2
x

 
 

 
 

  
1 sin cos

( )
sin 1 cos

x x
f x

x x

+ −
=

− +
 

  
(1 cos ) sin

( )
sin (1 cos )

x x
f x

x x

− +
=

− −
 

  

2

2

2sin 2sin cos
2 2 2( )

2sin cos 2sin
2 2 2

x x x

f x
x x x

+

=
 

−  
 

 

  
sin cos cos sin

2 2 2 2( )

cos sin cos sin
2 2 2 2

x x x x

f x
x x x x

+ +

= 

− −

 

  

cos 1 tan
2 2

( )

cos 1 tan
2 2

x x

f x
x x

 
+ 

 
=

 
− 

 

 ⇒ tan
4 2

x 
+ 

 
 

  ( ) tan
4 2

x
f x

 
= + 

 
 

  0,
2 4

x  
 

 
 

  ,
4 2 4 2

x  
+  

 
 

  ( )tan 1,
4 2

x 
+   

 
 

 Range 𝑓(𝑥) will be (1, ∞) 
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5. Ans. (D) 

 ( )
1

x
f x

x
=

−
 also 𝑥0 = 𝛼 

  1 0( ) ( )
1

x f x f= = =
−

 

  
2 1

1( )
1 1 2

1
1

x f x f
  −= = = = 

− −  −
−

 

  
3 2

1 2( )
1 2 1 3

1
1 2

x f x f
  −= = = = 

− −  −
−

 

 Similarly 

  2011

1

1 2011 2012
x

−
= =

−
 

  2012𝛼 = 2011𝛼 − 1 

 𝛼 = −1  

6. Ans. (A) 

 𝑓3(𝑥) = [(2013)−1]log2013 log𝑥 2012 

  ( ) 1
3 2013( ) log 2012 log (2013)

x
f x −=  

  ( )
1

3 2012( ) log 2012 log
x

f x x
−

=   

  𝑓2(𝑥) = 2012log2012 𝑥 = 𝑥log20122012 

  𝑓2(𝑥) = 𝑥 

  𝑓1(𝑥) = 2𝑥  

 where 𝑥 can be (0, 1) ∪ (1, ∞) 

 but log 2012 0
x

  

 Case – I 

  0 1x   

  log 2012 0
x

   

  02012 x  

  2012 < 1  

  no Solution 

 Case – II 

  1x   

  log 2012 0
x

  

  02012 x  

  2012 > 1 

  Complete set Solution 

  for 𝑥 >  1 

 2𝑥 lies in (2, ∞) 
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7. Ans. (C) 

 Domain:- 2𝑥 + 15 ≠ 0 ⇒ 
15

2
x  −  

 Let 
10

( )
2 15

x
f x y

x

+
= =

+
  

 ⇒ 2𝑥𝑦 + 15𝑦 = 𝑥 + 10    

 ⇒ 15𝑦 − 10 = 𝑥 − 2𝑥𝑦 

 ⇒ 
15 10

1 2

y
x

y

−
=

−
 

 ⇒ 1 − 2𝑦 ≠ 0 

 ⇒ 
1

2
y   

 Range = 
1

2
R

 
−  

 
= Codomain 

  𝑓(𝑥) is onto 

  
10

( )
2 15

x
f x

x

+
=

+
 

  
2

(2 15)1 ( 10)(2)
'( )

(2 15)

x x
f x

x

+ − +
=

+
 

  
2

2 15 2 20

(2 15)

x x

x

+ − −
=

+
 

 
2

5
0

(2 15)x

−
= 

+
 

 ∴  𝑓(𝑥) is decreasing  

 𝑓(𝑥) is one-one 

 ∴ one-one and onto. 

8. Ans. (D) 

 ( )
2

2

2 5 3

8 9 11

x x
f x

x x

− +
=

+ +
 

  ( )
( )( )

2

1 2 3

8 9 11

x x
f x

x x

− −
=

+ +
 

  𝑓(1) =
3

0
2

f
 

= 
 

 

 Here, many one 

  
2

2

2 5 3

8 9 11

x x
y

x x

− +
=

+ +
 

  8𝑦𝑥2 + 9𝑥𝑦 + 11𝑦 = 2𝑥2 − 5𝑥 + 3 

  (8𝑦 − 2)𝑥2 + (9𝑦 + 5)𝑥 + 11𝑦 − 3 = 0 

 𝐷 ≡ (9𝑦 + 5)2 − 4(8𝑦 − 2)(11𝑦 − 3) ≥ 0 

 81𝑦2 − 4(88𝑦2) + 90𝑦 + 46(4)𝑦 + 1 ≥ 0 

 271𝑦2 − 274𝑦 − 1 ≤ 0 

  𝛼 ≤ 𝑦 ≤ 𝛽 

 Where 𝛼, 𝛽 are roots of 271𝑦2 − 274𝑦 − 1 = 0 

 So, into 
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9. Ans. (B) 

 ( )( ) ( ) ( )
3

4 5

x x x Q
f g x f x g x

x x x Q

+ + 
− = − = 

− − 
 

  ( )( )
2 3

3 5

x x Q
f g x

x x Q

+ 
− = 

− 
 

  ( ) ( )
3 5

0
2 3

f g f g
 − 

− = = −        

  many – one  

 Also, (𝑓 − 𝑔)(𝑥) = 3 − √5 is not possible. As 3𝑥 − √5 will not allow 𝑥 = 1 

 So, into 

10. Ans. (B) 

 ( ) 2 4f x x x= − + −  

  𝑥 ≥ 2 & 4 − 𝑥 ≤ 0 

 Domain 𝑥 ∈ [2,4] 

 For  one – one 𝑥 ∈ [3,4] 

  [𝑓(𝑥)]2 = 𝑥 − 2 + 4 − 𝑥 + 2√−𝑥2 + 6𝑥 − 8 

  {𝑓(𝑥)}2 = 2 + 2√1 − (𝑥 − 3)2 

  {𝑓(𝑥)}2 max at 𝑥 = 3 

  {𝑓(𝑥)}2
max = 2 + 2 = 4 

  {𝑓(𝑥)}max =2 

 And {𝑓(𝑥)}2
min at 𝑥 = 2, 4 

  {𝑓(𝑥)}2
min = 2 

 {𝑓(𝑥)}min = √2 

 Range 𝑦 = 𝑓(𝑥) ∈ [√2, 2] 

11. Ans. (B) 

 ( )
( ) 2

2

sin [ ] 1
2 1

42 3

x
f x x x x

x x
= + − + − +

+ +
 

 As sin(𝑛𝜋) = 0 [𝑥] = integer 

  
1

( ) 2 1
2

f x x x= − + −  

  ( )

3 1
3

2 2

1 1

2 2

x x

f x

x x


− 

= 
 − 


 

 Domain ∈ 𝑅 

 Range ∈ 𝑅 

  
 Clearly one – one point 

𝑥 =
1

2
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12. Ans. (D) 

 ( )
( ) ( )

( ) ( )

1

2 2

0 1 1 1,2

1 2 4 5 2,3

x x x
y f x

x x x x

 + − = − 
= = 

+ − = − + 

 

 Now,  𝑦 = 𝑥 − 1  𝑥 = 𝑦 + 1 

 & 𝑦 = 1 + (𝑥 − 2)2 𝑥 = 2 + √𝑦 − 1 

 𝑓−1(𝑥) = 2 + √𝑥 − 1, 𝑥 ∈ [1,2] 

13. Ans. (C) 

 ( )
3

1
2

f x x= +  ( ) ( )1g x f x−=  

 𝑓(𝑥) & 𝑓−1 intersect at 𝑦 = 𝑥 

  𝑓(𝑥) = 𝑥  
3

1 2 3 2 0
2

x x x x+ =  − − =  

  
1

2,
2

x
−

=  

  𝑥 = 4 

  𝑓(4) = 4  

 14. Ans. (C) 

(A) 𝑓(𝑥) = |𝑥 − 2| + (𝑥 + 2)𝑠𝑔𝑛(𝑥 + 2) 

  𝑓(−𝑥) = |−𝑥 − 2| + (−𝑥 + 2)𝑠𝑔𝑛(−𝑥 + 2) 

  𝑓(𝑥) ≠ −𝑓(−𝑥) 

(B) 
1 1

( )
2( 1)x

f x
xx e

= +
−

 

  
1 1

( )
21x

f x
xxe−

− = −
− −

 

 
1 1

21

x

x

e

x e

 
= − + 

− 
 

  𝑓(𝑥) ≠ −𝑓(−𝑥) 

(C) 𝑓(𝑥) = log(sin 𝑥 + √1 + sin2 𝑥) 

  𝑓(−𝑥) = log(− sin 𝑥 + √1 + sin2 𝑥) 

  𝑓(𝑥) + 𝑓(−𝑥) = log(1 + sin2 𝑥 − sin2 𝑥) 

  log 1 = 0 

  𝑓(𝑥) = −𝑓(𝑥) So Odd function. 

(D) 𝑓(𝑥) = 𝑒−4𝑥(𝑒2𝑥 − 1)4 

  𝑓(−𝑥) = 𝑒4𝑥(𝑒−2𝑥 − 1)4 

 
( )

4
2

4

8

1 x

x

x

e
e

e

−
=  

 = 𝑒−4𝑥(𝑒2𝑥 − 1)4 = 𝑓(𝑥) even function 
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15. Ans. (A) 

 𝑓(10 + 𝑥) = 𝑓(10 − 𝑥)   ∀𝑥 ∈ 𝑅 …(1)  

  𝑓(20 + 𝑥) = −𝑓(20 − 𝑥) …(2) 

 Put 𝑥 = 𝑥 − 10 in eq. (1) 

  𝑓(𝑥) = 𝑓(20 − 𝑥)  …(3) 

  𝑓(𝑥) = −𝑓(20 + 𝑥)  …(4) 

 Put 𝑥 = 𝑥 − 20 

  𝑓(𝑥 − 20) = −𝑓(𝑥)  …(5) 

  𝑓(20 + 𝑥) = 𝑓(𝑥 − 20)   

  𝑓(40 + 𝑥) = 𝑓(𝑥) Periodic 

 in eq. (4) Put 𝑥 = −𝑥 

  𝑓(−𝑥) = −𝑓(20 − 𝑥) 

 Now from eq (3) 𝑓(20 − 𝑥) = 𝑓(𝑥) 

  𝑓(−𝑥) = −𝑓(𝑥) 

 odd function. 

16. Ans. (B) 

( ) 2f x x
x

= −
 
 
 

 

  𝑔(𝑥) = cos 𝑥 

  ( ) cos 2gof x
x

x=
  

−   
  

 

 cos2 .cos sin(2 ).sin
x x

x x
   

+   
   

 

                                    

                                 

 Period of overall expression is π  

17. Ans. (A,C) 

 𝑓(𝑥) = 𝑥2 + 3𝑥 + 2 

 graph of 𝑓(𝑥) 

  

 graph of 𝑓(|𝑥|) 

−2 

2 

𝑥 

𝑦 

−1 

−3 2Τ  
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 𝑓(|𝑥|) = 2 

 only one solution 

  

 |𝑓(𝑥)| = 0.125 

 Number of solution ⇒ 4 

 graph of |𝑓(|𝑥|)| 

 Combination of 𝑓(|𝑥|) of |𝑓(𝑥)| 

  

18. Ans. (A,B,C) 

 𝑓(𝑥) = max{𝑥, 𝑥2, 𝑥3, 𝑥4} 

  

  

4

2

4

1

1 0
( )

0 1

1

x x

x x
f x

x x

x x

  −


−  
= 

 
 

 

  
1 1

2 2
f

 
= 

 
 

 

𝑦 

2 
𝑥 

−2 

2 

𝑥 

𝑦 

−1 −3 2Τ  

1/4 
1/8 

𝑦 = 2 

𝑦 = 𝑥4 
𝑦 = 𝑥3 

𝑦 = 𝑥2 

𝑦 = 𝑥 

−1 1 
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19. Ans. (B,C,D) 

 𝑓(𝑥) = |𝑥 + 3| − |𝑥 + 1| − |𝑥 − 1| + |𝑥 − 3| 

 𝑥 = −3, −1, 1, 3 

  
Case-I 𝑥 ≤ −3 

  𝑓(𝑥) = −(𝑥 + 3) + (𝑥 + 1) + (𝑥 − 1) − (𝑥 − 3) 

  𝑓(𝑥) = 0 

Case-II −3 < 𝑥 ≤ −1 

  𝑓(𝑥) = 𝑥 + 3 + 𝑥 + 1 + 𝑥 − 1 − 𝑥 + 3 

  𝑓(𝑥) = 2𝑥 + 6 

  𝑓(−1) = −2 + 6 = 4 Maximum 

Case-III −1 < 𝑥 ≤ 1 

  𝑓(𝑥) = 𝑥 + 3 − (𝑥 + 1) + 𝑥 − 1 − 𝑥 + 3 

  𝑓(𝑥) = 4 

Case-IV  1 < 𝑥 ≤ 3 

  𝑓(𝑥) = 𝑥 + 3 − 𝑥 − 1 − 𝑥 + 1 − 𝑥 + 3 

  𝑓(𝑥) = −2𝑥 + 6 

  𝑓(3) = −6 + 6 = 0  

  𝑓(1) = −2 + 6 = 4  

maximum of 𝑓(𝑥) = 4 

Case-V 𝑥 > 3 

  𝑓(𝑥) = 𝑥 + 3 − (𝑥 + 1) − (𝑥 − 1) + 𝑥 − 3 

  𝑓(𝑥) = 0 

 Answers 

 (B) Maximum value of 𝑓(𝑥) 1 & 4 

 (C) 𝑓(𝑥) = 4 has infinite solution 

 (D) 𝑓(𝑥) = 0 has infinite solution 

 Correct answers (B,C,D) 

20. Ans. (C,D) 

(A) Let  𝑓: 𝑁 → 𝑁 

  𝑓(𝑥) = 𝑥 + 1 

 then function is one-one but not onto  

  𝑦 = 𝑥 + 1 

  𝑥 = 𝑦 − 1 

  𝑓−1(𝑥) = 𝑥 − 1 

 there is no element correspond to 1 in natural numbers 

 So (A) option is not correct 

(B) Function is onto but not one-one  

   
 So option (B) is not correct 

− −3 −1 1 3  

I II III IV V 

1 
2 
3 
4 
5 

1 

2 

3 
4 



   JEE (Main + Advanced) : Mathematics 

[ 22 ]   www.allen.in 

 (C) Composition of two injective function is injective so if 𝑔𝑜𝑓 is injective then 𝑓 must be 

injective 

 So option (C) is correct 

(D) Numbers of function = (2)3 = 8 

   
 Option (D) is correct 

 Answer (C,D) 

21. Ans. (A,B,C) 

 

2 0 2

( ) 2 3 2 3

2 3

x x

f x x x

x x

  


= −  
 + 

 

(A) ⇒ ( )( )(3/2)f f f  

 ⇒ ( )( )9/ 4f f  

 ⇒ 
9

2 3
4

f
  

 −  
  

 

 ⇒ 
3 9

2 4
f

 
= 

 
  correct 

(B) 
5

1
2

f f f
   

+    
   

 

 ⇒ 
5

1 2 3
2

f f
  

+  −  
  

 

 ⇒  1 (2)f f+  

 ⇒ 1 + 𝑓(2 × 2 − 3) 

 ⇒ 1 + 𝑓(1) 

 2 5
1 1 2

2
f

 
= + = =  

 
  correct 

(C) 𝑓{𝑓(1)} = 𝑓(1) = 1  correct 

22. Ans. (A,D) 

  
2

3
x =  

   times.......100 5x x x x  + + + + =  
  

 Let  times.......100x x + +  = I (where I is integer) 

 ⇒  x x I + +  = 5 

𝑎 

𝑏 

𝑐 

𝛼 

𝛽 

𝐴 𝐵 
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 ⇒ 
2

3
x

 
+ 

 
=5 

 ⇒ 
2

[ ] { } 5
3

x x
 

+ + = 
 

 

 ⇒
2 2

[ ] 5
3 3

x
 

+ + = 
 

 

 ⇒
4

[ ] 5
3

x
 

+ = 
 

 

 ⇒
1

[ ] 1 5
3

x
 

+ + = 
 

 

 ⇒ 
1

[ ] 1 5
3

x
 

+ + = 
 

 

 ⇒ [𝑥] + 1 = 5 

 ⇒ [𝑥] + 1 = 5 

 ⇒ [𝑥] = 4 

 4 5x   

 
2 14

4
3 3

x = + =  

23. Ans. (B,C) 

 Let  𝑦 = 𝑥 + 1 = 𝑓(𝑥) where 𝑥 is even 

  𝑓(2) = 2 + 1 = 3 

  𝑓(4) = 4 + 1 = 5 

 ∵ 𝑦 = 𝑥 + 1 

  𝑥 = 𝑦 − 1 

  𝑓−1(𝑥) = 𝑥 − 1 

  𝑓−1(3) = 2, 𝑓−1(5) = 2 

 ⇒ 𝑓(1) ≠ 2, 𝑓(3) = 2 or 𝑓(5) = 2 

 ⇒ 𝑓−1(2) = 3 or 𝑓−1(2) = 5 

 Answer (B,C) 

24. Ans. (A,B,C) 

 1 1
( )

2 2
f x f x f x

   
+ + − =   

   
 ∀𝑥 ∈ 𝑅  ...(1) 

 Put 
1

2
x x= +  

  
1

( 1) ( )
2

f x f x f x
 

+ + = + 
 

 

  
1

( 1) ( )
2

f x f x f x
 

+ − + = − 
 

    …(2) 

 add eq. (1) and (2) 

  
1

( 1)
2

f x f x
 

− = − + 
 

     …(3) 
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 Put 
1

2
x x= −  in eq. (1) 

  
1

( ) ( 1)
2

f x f x f x
 

+ − = − 
 

 

  
1

( 1) ( )
2

f x f x f x
 

− − − = − 
 

    …(4) 

 add equation (1) and (4) 

  ( )
1

1 0
2

f x f x
 

+ + − = 
 

 

 Put 𝑥 → 𝑥 − 1 

  
1

( 2)
2

f x f x
 

− = − − 
 

     …(5) 

 Now From eq. (3) and eq. (5) 

 𝑓(𝑥 + 1) = 𝑓(𝑥 − 2) 

 𝑥 → 𝑥 − 1 

 𝑓(𝑥) = 𝑓(𝑥 − 3) 

 𝑥 → 𝑥 + 3 

 𝑓(𝑥 + 3) = 𝑓(𝑥)  

 time period of 𝑓(𝑥)=3 

25. Ans. (A) 

 
0

( )
1 0

x x
f x

x x


= 

− 
 

2 1

( ) 2 3 1 1

1

x x

g x x x

x x

  −


= + −  
 

 

  
 Range of 𝑓(𝑥) = (−∞, 1] 

26. Ans. (C) 

 

( )
2

( ) ( ) 1

( ) 2 ( ) 3 1 ( ) 1

( ) ( ) 1

f x f x

g x f x f x

f x f x

  −


= + −  
 


 

 ( )

2

2

1

1 2
( )

2 3 1 0

2(1 ) 3 0 2

  −

 − 

= 
+ −  

 − +  

x x

x x
g x

x x

x x

 

𝑥 

−1 2 

1 

−1 
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graph of 𝑔(𝑓(𝑥)) 

  

 Clearly Range of 𝑔(𝑓(𝑥)) = [1, ∞) 

27. Ans. (A) 

𝑓(2 − 𝑥) = 𝑓(2 + 𝑥)   …(i)  

 𝑓(𝑥) = 𝑓(20 − 𝑥)   …(ii) 

 Put 𝑥 → 2 − 𝑥 

 ⇒ 𝑓(𝑥) = 𝑓(4 − 𝑥)   …(iii) 

 from (ii) & (iii) 

 𝑓(4 − 𝑥) = 𝑓(20 − 𝑥) 

 Put 4 − 𝑥 = 𝑡 

 𝑓(𝑡) = 𝑓(𝑡 − 16) 

 time period of 𝑓(𝑥) = 16 

28. Ans. (D) 

𝑓(𝑥) = 𝑓(4 − 𝑥) 

 Symmetric about 𝑥 = 2 

 Time period of 𝑓(𝑥) is 16 

 So 𝑓(𝑥) = 𝑓(𝑥 + 16) 

 So 𝑓(𝑥) is symmetric about 𝑥 = 18, 34 and so on 

29. Ans.  (A) 

(I) 
2

2

cos cos 2

cos cos 1

x x
y

x x

+ +
=

+ +
 

  
2

2

cos cos 1 1

cos cos 1

x x
y

x x

+ + +
=

+ +
 

  
2

1
1

cos cos 1
y

x x
= +

+ +
 

  
2

1
1

1 3
cos

2 4

y

x

= +
 

+ + 
 

 

 
1 1 3

cos ,
2 2 2

x
 

+  − 
 

 

  
2

1 9
cos 0,

2 4
x

   
+    

   
 

𝑥2 

−1 2 

3 

5 − 2𝑥 

(1 − 𝑥)2 
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  
2

1 4 7
1 ,

3 31 3
cos

2 4
x

 
+  

  
+ + 

 

 

 Range 
4 7

,
3 3

 
 
 

 

 Correct answers – Q 

(II) 
( )( )

( )

cos sin cos sin

3 cos sin

x x x x
y

x x

− +
=

+
 

   
( )
cos sin

3 cos sin

x x
y

x x

−
=

+
 

  
( )
1 tan

3 1 tan

x
y

x

−
=

+
 

  
1

tan
3 4

y x
 

= − 
 

 

 Range  [0, ∞) 

 correct answer – (s) 

(III) 
( )6 4 2

7

3 2 3 1
y

x x x
=

+ + +
 

  polynomial has only non negative terms 

  𝑥6 + 2𝑥4 + 3𝑥2 + 1 ≥ 1 

   ( 6 4 2

1
0,1

2 3 1x x x


+ + +
 

  
( )6 4 2

7 7
0,

33 2 3 1x x x

 
 

+ + +  
 

 correct answer (p) 

(IV) 𝑦 = log8(𝑥2 + 2𝑥 + 2) 

  𝑦 = log8((𝑥 + 1)2 + 1) 

  (𝑥 + 1)2 + 1 ≥ 1 

  log8((𝑥 + 1)2 + 1) ≥ log8 1 

  log8((𝑥 + 1)2 + 1) ≥ 0 

 Range  [0, ∞) 

 correct answer – (s) 

30. Ans. (A → P,S ; B → R ; C → Q,S ; D → T) 

(A) Domain of 𝑓(𝑥) = ln{𝑥} 

 𝑓(𝑥) to be defined {𝑥} ∈ (0,1) 

  𝑥 ≠ 0 and 𝑥 ≠ 𝐼 

 ∴ domain of 𝑓(𝑥) consists no integer point. 
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(B) Domain of 
21

( ) sec(sin ) 10 [ ]

                      I                         II               III

f x x x x
x

 
= + + + − 

   

(I) sec(sin )x  to be defined 

  sec(sin 𝑥) > 0 

  ∵  −1 < sin 𝑥 < 1, 𝑥 ∈ 𝑅 
  sec(−𝜃) = sec 𝜃 
  ∴  𝑥 ∈ 𝑅 

 (II) 
1

x
x

 
+ 

 
 to be defined 

  
1

0x
x

+  , 
1

2x
x

+  , 𝑥 ∈ 𝑅+ 

 (III) 210 [ ]x−  to be defined 

  10 − [𝑥]2 ≥ 0 

  [𝑥]2 − 10 ≤ 0 

  [𝑥]2 ≤ 10 

  [𝑥] ∈ [−√10, √10] 

   [𝑥] = {−3, −2, −1, 0, 1, 2, 3} 

   𝑥 ∈ [−3, 4) 

   Domain of 𝑓(𝑥) = (domain of I)  (domain of II)  (domain of III) 

   = 𝑥 ∈ (0,4) 

   𝑥 ∈ {1, 2, 3} 

   3 integers in domain. 

 (C) Range of 𝑓(𝑥) = 𝑥2 − 2𝑥 + 2, 𝑥 ∈ [0, 2] 

   
  Range of 𝑓(𝑥) = [1, 2] 

  2 integer points in range. 

 (D) Range of 2( ) 25 [ ]f x x= −  

   225 [ ]y x= −  

   𝑦2 = 25 − [𝑥]2 

   [𝑥]2 = 25 − 𝑦2 

   25 − 𝑦2 ≥ 0 

   𝑦2 − 25 ≤ 0 

   𝑦 ∈ [−5, 5] 

  but it is square root function. 

   𝑦 ∈ [0, 5] 

  Range of 𝑓(𝑥) contains more than 3 integer point. 

2 

1 
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EXERCISE - S 

1. Ans. (6) 

 1
2

( ) log 3f x x= −  

 1
2

log 3 0x−   |3 − 𝑥| > 0 

 |3 − 𝑥| ≤ 1, 𝑥 ≠ 3 
 |𝑥 − 3| ≤ 1 
 −1 ≤ 𝑥 − 3 ≤ 1 
 2 ≤ 𝑥 ≤ 4, 𝑥 = 2, 4 
 Sum = 6 
2. Ans. (1002.50) 

 
1

1

9 9
( ) , (1 )

9 3 9 3

x x

x x
f x f x

−

−
= − =

+ +
 

  
9 9.9

( ) (1 )
99 3 3
9

x x

x

x

f x f x
−

+ − = +
+

+

 

 
( )

9 9
1

9 3 3 3 9

x

x x
= + =

+ +
 

 

1 2005
1

2006 2006
All pairs

1003
2 1

2006

f f

f

   
+ =    

    
 

=  
  

 

 = 1002.5 
3. Ans. (2) 
 [𝑥 − 5][𝑥 − 3] + 2 < [𝑥 − 5] + 2[𝑥 − 3] 

  [𝑥 − 5] = 𝑎 

  [𝑥 − 3] = 𝑏 

  𝑎𝑏 + 2 < 𝑎 + 2𝑏 

  𝑎𝑏 + 2 − 𝑎 − 2𝑏 < 0 

  (𝑎 − 2)(𝑏 − 1) < 0 

  𝑎 − 2 < 0 or 𝑎 − 2 > 0 

 and 𝑏 − 1 < 0 or 𝑏 − 1 > 0 
 Case-1 
 𝑎 < 2 and 𝑏 > 1 
 [𝑥 − 5] < 2 and [𝑥 − 3] > 1 
 [𝑥] < 7 and [𝑥] > 4 
 [𝑥] = 5 or [𝑥] = 6 
 Case-2 

  𝑎 > 2 

  𝑏 < 1 

  [𝑥 − 5] > 2 

  [𝑥 − 3] < 1 

  [𝑥] > 7 

  [𝑥] < 4 
 Not possible 
 possible integral values of 𝑥 is 5, 6 → 2 values.  
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4. Ans. (11) 

 
1

( , ) log
n

x

k

k
f x n

x=

 
=  

 
  

  
10 10

1 1

( ,10) log log 1
x x

k k

k
f x k

x= =

 
= = − 

 
   

 = log𝑥(1.2.3.4…….10) − 10 

 = log𝑥(10!) − 10 

  
11 11

1 1

( ,11) log log 1
x x

k k

k
f x k

x= =

 
= = − 

 
   

 = log𝑥(1.2.3…….11) − 11 

 = log𝑥(11!) − 11 

  log𝑥 10! − 10 = log𝑥 11! − 11 

  
11!

11
10!

x = =  

5. Ans. (6) 

 31
( ) log sin 5

1

x
f x a bx c x

x

+ 
= + + + 

− 
 

  31
( ) log sin 5

1

x
f x a bx c x

x

+ 
− = − − − + 

− 
 

  𝑓(𝑥) + 𝑓(−𝑥) = 10 

  ( )3 3

1
log 2 log 10

2
f f

  
+ =  

  
 

  3

1
log 10 4 6

2
f

  
= − =  

  
 

6. Ans. (5) 

 𝑓(𝑥) = 𝑝𝑥 + 𝑞, 𝑓 (𝑓(𝑓(𝑥))) = 8𝑥 + 21 

  𝑓(𝑓(𝑥)) = 𝑝(𝑝𝑥 + 𝑞) + 𝑞 

 = 𝑝2𝑥 + 𝑝𝑞 + 𝑞 

  𝑓 (𝑓(𝑓(𝑥))) = 𝑝2(𝑝𝑥 + 𝑞) + 𝑝𝑞 + 𝑞 

 = 𝑝3𝑥 + 𝑝2𝑞 + 𝑝𝑞 + 𝑞 = 8𝑥 + 21 

  𝑝3 = 8, 𝑝2𝑞 + 𝑝𝑞 + 𝑞 = 21 

  𝑝 = 2, 4𝑞 + 2𝑞 + 𝑞 = 21 

  𝑞 = 3 

  𝑝 + 𝑞 = 5 

7. Ans. (6) 

 
2 1

( )
3

x
f x

x

−
=

+
, 1 ax b

f
c x

− +
=

−
 

  
2 1

3

x
y

x

−
=

+
 

  𝑥𝑦 + 3𝑦 = 2𝑥 − 1 
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  𝑥(𝑦 − 2) = −1 − 3𝑦 

  
1 3

2

y
x

y

− −
=

−
 

  1 1 3
( )

2

x
f x

x

− +
=

−
 𝑎 = 3, 𝑏 = 1 

  𝑐 = 2 

  𝑎 + 𝑏 + 𝑐 = 6 

8. Ans. (401) 

 𝑓(2 + 𝑥) = 𝑓(2 − 𝑥) 

 Put 2 − 𝑥 = 𝑡 

  𝑓(4 − 𝑡) = 𝑓(𝑡) 

  𝑓(4 − 𝑥) = 𝑓(𝑥)  …(1) 

  𝑓(7 + 𝑥) = 𝑓(7 − 𝑥) 

 Put 7 + 𝑥 = 𝑡 

  𝑓(𝑡) = 𝑓(7 − 𝑡 + 7) 

  𝑓(𝑥) = 𝑓(14 − 𝑥)  …(2) 

 From eq. (1) & (2) 

  𝑓(4 − 𝑥) = 𝑓(14 − 𝑥) 

 Put 4 − 𝑥 = 𝑡 

  𝑓(𝑡) = 𝑓(10 + 𝑡) 

  𝑓(𝑥) = 𝑓(10 + 𝑥), period of function = 10 

  𝑓(0) = 𝑓(10) 

  𝑓(2 + 𝑥) = 𝑓(2 − 𝑥) 

 put 𝑥 = 2 𝑓(4) = 𝑓(0) 

  𝑓(4), 𝑓(10) 

 [−1000,1000] total periodic intervals = 200 

   400 + 1 

 = 401 

9. Ans. (11) 

 𝑓(𝑥, 𝑦) = max(𝑥, 𝑦) + min(𝑥, 𝑦) , 𝑔(𝑥, 𝑦) = max(𝑥, 𝑦) − min(𝑥, 𝑦) 

  
2 3 2 3 3 2 9 4 5

,
3 2 3 2 2 3 6 6

g
− − − − − 

= − = − = = 
 

 

  𝑔(−3, −4) = −3 − (−4) = 1 

  
5 5

,1 1
6 6

f
 

= + 
 

 

 
11

6
=  
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10. Ans. (15) 

 
4

2 02 1,

0 2( ) 2 1,

2 42 1,

x

x

x

x

xf x

x

−

−

−   −
 

 = − 
  − 

 

 ( ) 1f x =   ( ) 1f x =  

 2𝑥 − 1 = 1 24−𝑥 − 1 = 1 

 2𝑥 = 2  24−𝑥 = 2 

 𝑥 = 1  4 − 𝑥 = 1 

    𝑥 = 3 

 two solutions in one period 

 [0, 20]  5 period  

 Total solutions in five periods = 5 × 2 = 10 

 [−8, 0] = 2 period 

 Solution in two periods = 2 × 2 = 4 

 In interval [−10, −8] one solution 

 Total solutions = 10 + 4 + 1 = 15 

  

EXERCISE - JEE (Main) PYQ 

1. Ans. (1) 

 Given 𝑓1(𝑥) = 
x

1
, 𝑓2(𝑥) = 1 – 𝑥 and ( )f x

x
=

−
3

1

1
 

  ( )( ) ( )2 1 3f J f x f x=  

  ( )( )( )f J f x2 1  = 𝑓3(𝑥) 

  f J
x x

  
=  

−  
2

1 1

1
 

  J
x x

 
− = 

− 

1 1
1

1
 

 
x x

J
x x x x

− 
= − = = 

− − − 

1 1
1

1 1 1
 

 Now  x
x

→
1

 

  ( ) ( )xJ x f x
x

x

= = =
−

−
3

1
1

1 1
1

 

2. Ans. (2) 

 From the given functional equation :  

 𝑓(𝑥) = 2𝑥  𝑥  N  

  2a+1 + 2a+2+....+2a+10 = 16(210 – 1) 

  2a (2 + 22+....+210) = 16(210 – 1) 

  
( )

( )a
−

= −

10

10
2. 2 1

2 . 16 2 1
1

 

  2a+1 = 16 = 24  a = 3 
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3. Ans. (3) 

 4 – 𝑥2  0 ; 𝑥3 – 𝑥 > 0 

  𝑥 = ± 2       𝑥(𝑥 – 1) (𝑥 + 1) > 0 

  
   Df  (–1, 0)  (1, 2)  (2, ) 

4. Ans.  (2) 

 𝑔(𝑥) = 𝑥2 + 𝑥 − 1 

  𝑔 (𝑓(𝑥)) = 4 𝑥2 − 10𝑥 + 5 

  (2𝑥 − 2)2 + (2 − 2𝑥) − 1 

  (2 − 2𝑥)2 + (2 − 2𝑥) − 1 

  𝑓(𝑥) = 2 − 2𝑥 

  
5 1

4 2
f

− 
= 

 
 

5. Ans.  (4) 

 

 )

2

2

; (1,2)
1

( )
2

; 2,3
1

x
x

x
f x

x
x

x


 +

= 
 
 +

 

 𝑓(𝑥) is decreasing function  

   
2 1 3 4

( ) , ,
5 2 5 5

f x
   

    
   

 

 (4) Option 

6. Ans.  (2) 

 ( )
( ) ( )2 2 2 3 3

3
2

x x x x

f x

− −+ + +
=   

 (A.M > G.M) 

7. Ans.  (3) 

 ( )
4

4 4

8 1 2
1

8 1 8 1

x

x x
f x y

−
= = = −

+ +
 

 so, 4 42 1
8 1 8

1 1
x x y

y y

+
+ =  =

− −
 

 ( )11 1

1 4 8

y
x n f y

y n

− +
 =  = 

− 
 

 Hence, 𝑓–1(𝑥) = 8

1 1
log

4 1

x
e n

x

+ 
 

− 
 

8. Ans. (1) 

 𝑓(𝑥 + 𝑦) = 𝑓(𝑥) + 𝑓(𝑦) 

   𝑓(𝑛) = 𝑛𝑓(1) 

  𝑓(𝑛) = 2𝑛 

  𝑔(𝑛)  = 
1

1

( 1)
2 2

2

n

k

n n
n

−

=

− 
=  

 
 = 𝑛(𝑛 − 1) 

  𝑔(𝑛) = 20   𝑛(𝑛 − 1) = 20 

  𝑛 = 5 

−1 0 1 
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9. Ans. (2) 

 ( )
a x

f x
a x

−
=

+
  𝑥 ∈ 𝑅 − {−𝑎} → 𝑅  

  ( )
( )

( )
( )

a x
a

a f x a x
f f x

a xa f x
a

a x

− 
− 

− + 
= =

−+  
+  

+ 

 

   ( )
( ) ( )

( ) ( )

2

2

1
( )

1

a a x a
f f x x

a a x a

− + +
= =

+ + −
 

  (𝑎2 − 𝑎) + 𝑥(𝑎 + 1) = (𝑎2 + 𝑎)𝑥 + 𝑥2(𝑎 − 1)  

  𝑎(𝑎 − 1) + 𝑥(1 − 𝑎2) − 𝑥2(𝑎 − 1) = 0  

  𝑎 = 1  

 
1

( )
1

x
f x

x

−
=

+
,  

 

1
1

1 2 3
12

1
2

f

+
− 

= = 
 

−

 

10. Ans. (5.00) 

 𝑓(𝑥 + 𝑦) = 𝑓(𝑥) 𝑓(𝑦) 

 put 𝑥 = 𝑦 = 1     𝑓(2) = (𝑓(1))
2

= 32 

 put 𝑥 = 2, 𝑦 = 1𝑓(3) = (𝑓(1))
3

= 33 

 ⋮ 

 Similarly 𝑓(𝑥) = 3𝑥 

  ( )
1 1

363 3 363
n n

i

i i

f i
= =

=  =   

 (3 + 32+. . . +3𝑛) = 363 

 
( )3 3 1

363
2

n −
=  

 3𝑛 − 1 = 242  3𝑛 = 243 

  𝑛 = 5 

11. Ans. (4) 

 
5

( ) logf x =
3 3

3 cos cos cos cos
4 4 4 4

x x x x
        

+ + + + + − − −        
        

 

  ( ) ( )
5

3
( ) log 3 2cos cos 2sin sin

4 4
f x x x

    
= + −    

    
 

  ( ) 
5

( ) log 3 2 cos sinf x x x= + −  

 Since −√2 ≤ cos 𝑥 − sin𝑥 ≤ √2 

 ( ) ( ) ( )
5 5

log 3 2 2 log 3 2 2f x   + −   +    

 ( ) ( )
5 5

log 1 ( ) log 5f x    

 So Range of 𝑓(𝑥) is [0, 2] 

 Option (4) 
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12. Ans. (26) 

 𝑘𝑓(𝑘) + 2 = 𝜆(𝑥 − 2) (𝑥 − 3) (𝑥 − 4) (𝑥 − 5)  …(1) 

 put 𝑥 = 0 

 we get 
1

60
=  

 Now put 𝜆 in equation (1) 

  𝑘𝑓(𝑘) + 2 
1

60
= (𝑥 − 2) (𝑥 − 3) (𝑥 − 4) (𝑥 − 5) 

 Put 𝑥 = 10 

  10𝑓(10) + 2 =
1

60
(8) (7) (6) (5) 

  52 − 10𝑓(10) = 52 − 26 = 26 

13. Ans. (3) 

 Given  𝑦 = 5(log𝑎 𝑥) = 𝑓(𝑥) 

 Interchanging 𝑥 & 𝑦 for inverse  

   𝑥 = 5(log𝑎 𝑦) = 𝑦(log𝑎 5) 

 option (1) or option (2)  

 Further, from given relation  

  log5𝑦 = log𝑎𝑥  

   𝑥 = 𝑎(log5 𝑦) = 𝑦(log5 𝑎) 

   𝑥 = 𝑦
(

1

log𝑎 5
)

= 𝑓−1(𝑦)  

 option (3) 

14. Ans. (3) 

𝑓(𝑥)  =  𝑦 =
𝑥 − 2

𝑥 − 3
 

 3 2

1

y
x

y

−
 =

−
 

 ( )1 3 2

1

x
f x

x

− −
 =

−
 

 & 𝑔(𝑥) = 𝑦 = 2𝑥 − 3 

 
3

2

y
x

+
 =  

 ( )1 3

2

x
g x− +

 =  

 ( ) ( )1 1 13

2
f x g x− −+ =  

  𝑥2 − 5𝑥 + 6 = 0

 

  sum of roots 

 𝑥1 + 𝑥2 = 5 

x 1

x 2
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15. Ans. (3) 

 For domain, 

 [ ] 2
0

[ ] 3

x

x

−


−
 

 Case I :  When  [ ] 2 0x −   

                 and      [ ] 3 0x −   

   𝑥 ∈ (−∞, −3) ∪ [4, ∞) ...(1)     

 Case II :  When  [ ] 2 0x −   

                 and      [ ] 3 0x −   

   𝑥 ∈ [−2,3)         ...(2) 

 So, from (1) and (2) 

 we get 

 Domain of function 

 = (−∞, −3) ∪ [−2, 3) ∪ [4, ∞) 

  (𝑎 + 𝑏 + 𝑐) = −3 + (−2) + 3 = −2 (𝑎 < 𝑏 < 𝑐) 

  Option (3) is correct. 

16. Ans. (2) 

 𝑓: {1, 3, 5, 7, . . . . .99} → {2, 4, 6, 8, . . . . ,100} 

 𝑓(3) ≥ 𝑓(9) ≥ 𝑓(15) ≥. . . . . . . . 𝑓(99) ... (1) 

 3, 9, 15,.....99  17 numbers 

 for condition one we have  50𝐶17 × 1 way rest 33 elements 33 ! 

 =  50𝐶17 ×  33! 

 =  50𝐶33 × 33! 

 =  50𝑃33. 

17. Ans. (25) 

 Let 𝑓(𝑥) = 𝑥2 + 𝑏𝑥 + 𝑝 

  ( )
1 1

1 1
3 3

f b p=  + + =  ...(1) 

 Assume common root be 𝛼 

 𝑓(𝛼) = 0 & 𝑓(𝑓(𝑓(𝑓(𝛼)))) = 0 

 ⇒ 𝑓 (𝑓(𝑓(0))) = 0 

 ⇒ 𝑓(𝑓(𝑝)) = 0 

 ⇒ 𝑓(𝑝2 + 𝑏𝑝 + 𝑝) = 0 

 ⇒ 𝑓(𝑝(𝑝 + 𝑏 + 1)) = 0 

 0
3

p
f

 
 = 

 
 

 
2

0
9 3

p p
b p +  + =  

 1 0
9 3

p b
 + + =   
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  𝑝 + 3𝑏 + 9 = 0  ...(2) 

 From (1) & (2) 
7

2
p =  

 Now, 𝑓(−3) = 9 − 3𝑏 + 𝑝 

 = 9 − (−𝑝 − 9) + 𝑝 

 = 18 + 2𝑝 = 
7

18 2 25
2

+  =  

18. Ans. (2) 

 𝐴 = {1, 2, 3, 4}  

 𝐵 = {1, 2, 3, 4, 5, 6} 

 Here 𝑓(3) can be 2, 3, 4, 5, 6 

  𝑓(3) = 2, (𝑓(1), 𝑓(2)) → (1,1)  →  6 cases  

  𝑓(3) = 3, (𝑓(1), 𝑓(2)) → (1,2), (2,1)  

 → 2 × 6 = 12 cases 

  𝑓(3) = 4, (𝑓(1), 𝑓(2)) → (1,3), (3,1), (2,2)   

 → 3 × 6 = 18 cases 

  𝑓(3) = 5, (𝑓(1), 𝑓(2)) → (1,4), (4,1), (2,3), (3,2)  

 → 4 × 6 = 24 cases 

  𝑓(3) = 6, (𝑓(1), 𝑓(2)) → (1,5), (5,1), (2,4), (4,2), (3,3) 

 → 5 × 6 = 30 cases 

 Total number of cases = 6 + 12 + 18 + 24 + 30 = 90 

19. Ans. (2) 

 𝑓(𝑥) − 𝑓(𝑥/3) = 𝑥/3 

  𝑓(𝑥/3) − 𝑓(𝑥/32) = 𝑥/32  .... on adding 

  
2

1 1
( ) lim ....

33 3nn

x
f x f x

→

   
− = +    

   
 

  ( ) (0)
2

x
f x f− =  

  𝑓(8) = 7 ; 𝑓(0) = 3 

  𝑓(𝑥) = 𝑥/2 + 3 

  𝑓(14) = 10 

20. Ans. (4) 

 𝑓(𝑥) = 𝑥 − 1 ; 𝑔(𝑥) =
𝑥2

𝑥2−1
 

 𝑓(𝑔(𝑥)) = 𝑔(𝑥) − 1 

 = 
2 2 2

2 2

1
1

1 1

x x x

x x

− +
− =

− −
  

 𝑓(𝑔(𝑥)) =
1

𝑥2−1
; 𝑥 ≠ ±1, even function 

 → Hence 𝑓(𝑔(𝑥)) is many one function 

   
2

1

1
y

x
=

−
 

  𝑦 · 𝑥2 − 𝑦 = 1 
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  𝑥2 = (
1+𝑦

𝑦
) 

  
1

0
y

y

 +
 

 
 

  
 Range:-  𝑦 ∈ (−∞, −1] ∪ (0, ∞) 

 Hence, Range  Co-domain  𝑓(𝑔(𝑥)) is into function 

21. Ans. (31) 

 2𝑓(𝑎) + 3𝑓(𝑐) = 𝑓(𝑑) − 𝑓(𝑏) 

 Using fundamental principle of counting  

 Number of one-one function is 31 

22. Ans. (2) 

 ( ) ( )

1

25 50
252 1 2

2

x
f x x

  
= − +  

  
 

  ( ) ( )( )
1

25 25 502 2f x x x = − +
 

 

 = (4 − 𝑥50)
1

50 

  ( ) ( )( )
1/50501/50

50( ) 4 4f f x x x
 

= − − = 
 

 

  𝑔(𝑥) = 𝑓(𝑓(𝑓(𝑥))) + 𝑓(𝑓(𝑥)) 

 = 𝑓(𝑥) + 𝑥 

  𝑔(1) = 𝑓(1) + 1 = 3
1

50 + 1 

 [𝑔(1)] = [3
1

50 + 1] = 2 

23. Ans. (20) 

 
+ + − + − +

  
− − −

2 2 26 5 1 2 3 4 2 3 4
: 0, –1, 1

2 1 3 5 3 5
f

x x x x x x
D

x x x
 

 
− −   

  
   

1 1 1 1
: , ,

2 3 2 2
f

D  

24. Ans. (180) 

 Total no. of onto function provided 𝑓(𝑎)  1 

 = Total no. of onto function – No. of onto function when 𝑓(𝑎)  =  1 

 = 
 

 −  + = 
 

5! 4!
4! 3! 4! 180

2!3! 2!2!
 

25. Ans. (4) 

 Given for 𝑥  2  

 𝑓(1) + 2𝑓(2) + ..… + 𝑥𝑓(𝑥)  =  𝑥(𝑥 +  1) 𝑓(𝑥) 

 replace  𝑥 by 𝑥 + 1  

  𝑥(𝑥 +  1) 𝑓(𝑥)  + (𝑥 +  1) 𝑓(𝑥 +  1)  

 = (𝑥 +  1) (𝑥 +  2) 𝑓(𝑥 +  1) 

+ – +

–1 0
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  
( ) ( )

( )
( )

+
+ =

+

21

1

xx

f x f x f x
 

  𝑥 𝑓(𝑥)  =  (𝑥 +  1) 𝑓(𝑥 +  1)  = 
1

2
, 𝑥  2 

 =
1

(2)
4

f , =
1

(3)
6

f  

 Now =
1

(2022)
4044

f  

 =
1

(2028)
4056

f  

 So, +
1 1

(2022) (2028)f f
= 4044 + 4056 = 8100 

 

EXERCISE - JEE (Advanced) PYQ 

1. Ans. (A) 

 Given 𝑓(𝑥) = 𝑥2; 𝑔(𝑥) = sin𝑥 

𝑓𝑜𝑔𝑜𝑔𝑜𝑓(𝑥) = sin2(sin𝑥2)  

and 𝑔𝑜𝑔𝑜𝑓(𝑥) = sin(sin𝑥2) 

given 𝑓𝑜𝑔𝑜𝑔𝑜𝑓(𝑥) = 𝑔𝑜𝑔𝑜𝑓(𝑥)    

 ⇒ sin2(sin𝑥2) = sin(sin𝑥2) 

⇒ sin(sin𝑥2) = 0 or 1 (rejected) 

sin(sin𝑥2) = 0  ⇒  𝑥2 = 𝑛𝜋  

⇒  ; 0, 1,2, 3,.....x n x=    

2. Ans. (B) 

 𝑓(𝑥) = 2𝑥3– 15𝑥2 + 36𝑥 + 1 

 ⇒ 𝑓′(𝑥) = 6(𝑥2–  5𝑥 + 6) = 6(𝑥– 2)(𝑥– 3) 

 ∵  𝑓(𝑥) is non monotonic in 𝑥 ∈  [0,3] 

 ⇒  𝑓(𝑥) is not one-one 

 𝑓(𝑥) is increasing in 𝑥 ∈ [0,2) and decreasing in 𝑥 ∈ (2,3] 

 𝑓(0) = 1, 𝑓(2) = 29 & 𝑓(3) = 28 

 ∴  Range of 𝑓(𝑥) is [1,29] 

 ⇒  𝑓(𝑥) is onto. 

3. Ans.  (A,B,C) 

 𝑓(𝑥)= ( )( )
3

log sec tanx x+   

 𝑓(– 𝑥)= ( )( )
3

log sec tanx x−  

 = log 

3
1

sec tanx x

  
  
  +

 

 = – log(sec𝑥 + tan𝑥)3 

 ∴  𝑓 is odd function 
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 ( )
( )

( )

2
2 sec tan sec

'( ) 3 log(sec tan )
sec tan

+
= +

+

x x x
f x x x

x x
 

 ( )
2

'( ) 3sec log(sec tan )= +f x x x x  

 𝑓′(𝑥) > 0 

 ∴  𝑓 is one-one & onto   

4. Ans.  (119) 

 𝑛(𝑋)  =  5 

𝑛(𝑌)  =  7 

 𝛼 → Number of one-one function = 7
5 5!C   

𝛽 →  Number of onto function 𝑌 to 𝑋 

  
 1, 1, 1, 1, 3       1, 1, 1, 2, 2 

 
3

7! 7!
5! 5!

3!4! (2!) 3!
 +  ( )7 7 7

3 3 33. 5! 4 5!C C C= + =     

 7 7
3 54 4 35 21 119

5!
C C

−
=  − =  − =  

5. Ans. (C) 

 𝑓(𝑥) is a non-periodic, continuous and odd function 

  
2

2

sin , 0
( )

sin , 0

x x x x
f x

x x x x





− + 
=

− 
 

  𝑓(– ∞) = 2

–

sin
lim( ) 1 –
x

x
x

x→ 

 
− − =  

 
 

  𝑓(∞) = 2 sin
lim 1
x

x
x

x→

 
− =  

 
 

⇒  Range of 𝑓(𝑥) = 𝑅 

 ⇒  𝑓(𝑥) is an onto function …(1)  

 
2 sin cos , 0

'( )
2 sin – cos , 0

x x x x x
f x

x x x x x

− + + 
= 

− 
 

 For (0, ∞) 

𝑓′(𝑥) = (𝑥– 𝑠𝑖𝑛𝑥) + 𝑥(1– 𝑐𝑜𝑠𝑥) 

 always +𝑣𝑒   always + 𝑣𝑒 

 or 0 or 0 

⇒  𝑓′(𝑥) > 0 

 ⇒  𝑓′(𝑥) ≥ 0, ( ),x  −   

 equality at 𝑥 = 0 

 ⇒  𝑓(𝑥) is one –one function  …(2) 

 From (1) & (2), 𝑓(𝑥) is both one-one & onto. 

 

𝑎1 
𝑎2 
. . . . . . 

𝑎7 

𝑏1 
𝑏2 
. . . . . . 

𝑏5 
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6. Ans.  (19.00) 

 
1

1

4 4
( ) (1 )

4 2 4 2

x x

x x
f x f x

−

−
+ − = +

+ +
  

 
4 4/4

44 2 2
4

x x

x

x

= +
+

+

 

 
4 4

4 2 4 2.4

x

x x
= +

+ +
  

 
4 2

4 2 2 4

x

x x
= +

+ +
 = 1  

 so, 
1 2 39 1

...
40 40 40 2

f f f f
       

      
      

+ + + −   

 
1 1

19 19
2 2

f f
   
   
   

= + − =   

 

JEE (Main) Practice Paper 

SECTION–A 

1. Ans. (1) 

 Put 𝑥 = 30, 
40

30
y =   then  

 
40 (30)

30 30
30 40

f
f

 
 =  

 
 

 Hence,  

 𝑓(40) = 15 

2. Ans. (1) 

  

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

 
2 3 3 4

( )
2 4

x x
f x

x

− −  
= 

− 
  

 𝑅𝑓 = [– 2, 0] 

3. Ans. (2) 

 𝑓(𝑥) must be a perfect cube  

 𝑓(𝑥) = (𝑥 − 2)3 = 𝑥3 − 6𝑥2 + 12𝑥 − 8 

  𝑎 = −6, 𝑏 = 12 

3 4 

−2 
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4. Ans. (1) 

 𝑓(𝑔(𝑥)) and 𝑔(𝑓(𝑥)) are identity functions  𝑓−1(𝑥) = 𝑔(𝑥) 

 𝑓(𝑥) is linear function  𝑓(𝑥) = 𝑎𝑥 + 𝑏 

  ( )
x b

g x
a

−
=  

 𝑓(0) = 4 

 𝑎(0) + 𝑏 = 4 

 𝑏 = 4 

 𝑔(5) = 17 

 
5 4

17
a

−
=  

 
1

17
a =  

 𝑓(2006) = 
1

17
2006 + 4 

 = 118 + 4  

 = 122 

5. Ans. (2) 

 𝑓(𝑥) = 𝑦 = 𝑙𝑛(𝑥 + 2 1x +  )  

  𝑒𝑦 = 2 1x x+ + ;  𝑒–𝑦 = 2 1x x+ −  

 𝑓–1(𝑥) =
2

x xe e−−
  

  
 No. of solutions = 2 

6. Ans. (4) 

 𝑓(𝑥) = 𝑙𝑜𝑔1/2 2 4

1
log 1 1

x

  
− + −  

  
 –  𝑙𝑜𝑔2 

1/4

1
1

x

 
+ 

 
  – 1 > 0 

  –  < 𝑙𝑜𝑔2 
1/4

1
1

x

 
+ 

 
 < – 1   0 < 1 + 

1/4

1

x
 < 

1

2
   – 1 < 

1/4

1

x
  <  – 

1

2
 

  𝑥   (null set) 

7. Ans. (2) 

 𝑞2 − 4 𝑝 𝑟 = 0, 𝑝 > 0  𝑓(𝑥) = 𝑙𝑜𝑔(𝑝𝑥3 + (𝑝 + 𝑞)𝑥2 + (𝑞 + 𝑟)𝑥 + 𝑟) 

 Let  𝑔(𝑥) = 𝑝𝑥3 + (𝑝 + 𝑞)𝑥2 + (𝑞 + 𝑟)𝑥 + 𝑟  𝑔(𝑥) = (𝑥 + 1) (𝑝𝑥2 + 𝑞𝑥 + 𝑟) 

 Discriminant of 𝑝𝑥2 + 𝑞𝑥 + 𝑟 is 𝑞2 − 4𝑝𝑟 = 0 

 Domain (𝑥 + 1) (𝑝𝑥2 + 𝑞𝑥 + 𝑟) > 0  𝑝(𝑥 + 1) 

2

2

q
x

p

 
+ 

 
 > 0 

  

𝑦 

𝑥 

𝑦 = |𝑓−1(𝑥)| 

𝑦 = 𝑒|𝑥| 
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  𝑥  – 
2

q

p
 and 𝑥 > – 1  

  𝑥  𝑅 – [(–, –1]  
2

q

p

 
− 

 
 

8. Ans. (3) 

 𝑓(𝑥) = 
[ ]

1 [ ]

x x

x x

−

+ −
 = 

{ }

1 { }

x

x+
 = 1 – 

1

1 { }x+
 

  {𝑥}  [0, 1)  𝑓(𝑥) 
1

0,
2

 


 
 

9. Ans. (4) 

 Here (2 – log2 (16 sin2𝑥 + 1) > 0  0 < 16 sin2𝑥 + 1 < 4 

  
1

16

−
  sin2𝑥 < 

3

16
  1  16 sin2𝑥 + 1  4  0  log2 (16 sin2𝑥 + 1) < 2 

  2  2 – log2 (16 sin2𝑥 + 1) > 0   

   
2

log 2  
2

log  (2 – log2 (16 sin2𝑥 + 1)) > –    2  𝑦 > –   

 Hence range is 𝑦  (–  2] 

10. Ans. (1) 

 𝑓(6{𝑥}2 − 5{𝑥} + 1)  𝑓((3{𝑥} − 1) (2 {𝑥} − 1))  (3{𝑥} – 1) (2{𝑥} – 1)  0 

 or  {𝑥} 
1 1

,
3 2

 
 
 

  

  𝑥 
n

1 1
,

3 2
n n

 
+ + 

 
 

11. Ans. (3) 

 𝑓 : (e, ) → 𝑅  𝑓(𝑥) = 𝑛(𝑛(𝑛 𝑥))  

 𝐷 ∶ 𝑛(𝑛 𝑥) > 0  or  𝑛𝑥 > 1 or  𝑥 > 𝑒 

 𝑅 ∶ (– , )  one-one and onto function 

12. Ans. (3) 

 𝑓(𝑥) = 2[𝑥] + 𝑐𝑜𝑠 𝑥 ; 𝑓(𝑥) = 𝑐𝑜𝑠 𝑥  𝑥  [0, 1)  

 = 2 + cos 𝑥  𝑥  [1, 2)  

 = 4 + cos 𝑥 𝑥  [2, 3) 

 = 6 + cos 𝑥 𝑥  [3, 4) 

 for 𝑥  [0, 1) 𝑓′(𝑥) = – 𝑣𝑒 

  𝑥  [1, 2) 𝑓′(𝑥) = – 𝑣𝑒 

  𝑥  [2, 3) 𝑓′(𝑥) =– 𝑣𝑒 

  𝑥  [3, 4) 𝑓′(𝑥) = +𝑣𝑒 

  function is not one-one 

  if 𝑥  [0, 1) range : [1, cos 1) 

  𝑥  [1, 2) range : [2 + cos 1, 2 + cos 2) 

 not  onto function 
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13. Ans. (3) 

 𝑥  (2, 4)  
2

x 
 
 

 = 1  

 so   

  𝑓(𝑥) = 𝑥 − 1  𝑦 = 𝑥 − 1  

   𝑥 = 𝑦 + 1  𝑓–1(𝑥) = 𝑥 + 1 

14. Ans. (2)  

  
 𝑓 : [1, ) → [1, )  

 𝑓(𝑥) = 2𝑥(𝑥−10) 

 𝑥(𝑥 − 1) is strictly increasing in domain 

 𝑓(𝑥) = 2𝑥(𝑥−1) is one one & onto function so inverse is defined 

 2𝑥(𝑥−1) = 𝑦  𝑥2 – 𝑥 = log2 𝑦  𝑥2 – 𝑥 – log2 𝑦 = 0 

 𝑥 = 21 1 4log

2

y  +
 
 
 

   

 –ve sign rejected as domain range of 𝑓𝑛 is [1, ) 

 𝑓–1(𝑥) = 21 1 4log

2

x  +
 
 
 

 

15. Ans. (2) 

 𝑓(𝑥) = 21 1 x− −   

 1 –  21 x−  0  21 x−   1  0  1 – 𝑥2   1  𝑥  [– 1, 1]  

16. Ans. (2)  

 𝑓(𝑥) = 
2

1

1

x

x

−

+
  𝑓′(𝑥) = 0 at 𝑥 = 1 ± 2   

 for 𝑥 2 1, 1 2 − + +
 

  f is bijective function hence f is invertible. 

 
2

1

1

x

x

−

+
= 𝑦       

 Or 𝑥2𝑦 + 𝑥 + (𝑦 – 1) = 0  

  

 Or 𝑥 = 
1 1 4 ( 1)

2

y y

y

−  − −
 = 

21 4 4 1

2

y y

y

−  − +
 

 𝑓–1(𝑥) = 

21 4 4 1
, 0

2

1 , 0 as (1) 0

x x
x

x

x f

− + − +
 

 = =

 

0 1 

1 − √2 1 1 + √2 
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17. Ans. (3) 

 𝑥 = 1, 
–1 5

2


 

 
3 1

2

x +
 = 2 3 2 –1x   

 Let 𝑓(𝑥) = 
3 1

2

x +
 𝑓–1(𝑥) = 3 2 –1x   

 Equation becomes 𝑓(𝑥) = 𝑓–1(𝑥) 

  𝑓(𝑥) = 𝑥  
3 1

2

x +
= 𝑥  𝑥3 – 2𝑥 + 1 = 0 

  (𝑥 − 1)(𝑥2 + 𝑥 − 1) = 0  𝑥 = 1, 
–1 5

2


 

 Allter : 

 Let 𝑦 = 3 2 –1x   𝑦3 – 2𝑥 + 1 = 0   and 𝑥3 – 2𝑦 + 1 = 0 

  (𝑦3 – 2𝑥 + 1) – (𝑥3 – 2𝑦 + 1) = 0  (𝑦 – 𝑥) (𝑦2 + 𝑥𝑦 + 𝑥2 + 2) = 0 

  𝑦 = 𝑥 or 𝑦2 + 𝑥𝑦 + 𝑥2 + 2 = 0  𝑦 = 𝑥   or  (𝑥 + 𝑦)2 + 𝑥2 + 𝑦2 + 4 = 0 

 Putting 𝑦 = 𝑥 in 𝑦 = 3 2 –1x , we get 𝑦 = 𝑥   

 𝑥3 – 2𝑥 + 1 = 0 

 Which yields the values  𝑥 = 1, 
–1 5

2


 

18.  Ans. (3) 

(1) 𝑓(𝑥) = 𝑒1/2 n x = x ,𝐷: 𝑥 > 0 

  𝑔(𝑥) = x , 𝐷: 𝑥 ≥ 0 

 (2) tan (tan 𝑥)    𝐷: 𝑥  ± (2𝑛 +1) 
2


 & tan 𝑥  ± (2𝑛 +1) 

2


   

  cot (cot 𝑥)    𝐷: 𝑥  ± 𝑛   & cot 𝑥  ± 𝑛 

 (3) 𝑓(𝑥) = 𝑐𝑜𝑠2𝑥 + 𝑠𝑖𝑛4𝑥  = 𝑐𝑜𝑠2𝑥 + (1 − 𝑐𝑜𝑠2𝑥)2 = 1 − 𝑐𝑜𝑠2𝑥 + 𝑐𝑜𝑠4𝑥 = 𝑠𝑖𝑛2𝑥 + 𝑐𝑜𝑠4𝑥 

  𝑔(𝑥) = 𝑠𝑖𝑛2𝑥 + 𝑐𝑜𝑠4𝑥 

 (4) 𝑓(𝑥) = 
| |x

x
,   𝐷 ∶  𝑥  0 𝑔(𝑥) = 𝑠𝑔𝑛(𝑥),  𝐷: 𝑥 ∈ 𝑅 

19. Ans. (1) 

 𝑓(𝑥) = log2 [3𝑥 – 3[𝑥] ] = log2 [3{𝑥}] 

 period 1. 

 so 0  {𝑥} < 1 

 0  3{𝑥} < 3  [3{𝑥}] = 0, 1, 2 

 so range {log21, log22} = {0, 1}. 

20 Ans. (2) 

 𝑓(𝑥) = 
1x

x

e −
 + 

2

x
 + 1 = 

2

x 1

1

x

x

e

e

 +
 

− 
   + 1  

 𝑓(−𝑥) =  − 
2

x 1

1

x

x

e

e

−

−

 +
 

− 
 + 1 = 

2

x 1

1

x

x

e

e

 +
 

− 
+1 = 𝑓(𝑥),  even function  
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SECTION–B 

1. Ans. (9) 

 ( )
2

2

tan 8tan 15

1 tan

x x
f x

x

+ +
=

+
 

 = sin2𝑥 + 8sin𝑥cos𝑥 + 15cos2𝑥 

 
1 cos2 1 cos2

4sin2 15
2 2

x x
x

− + 
 + +  

 
 

  8 + 7cos2𝑥 + 4sin2𝑥 

 we know that 

 7cos2𝑥 + 4sin2𝑥  2 2 2 27 4 , 7 4 − + +   

 so 𝑓(𝑥) = 8 + 7cos2𝑥 + 4sin2𝑥 

  8 65,8 65 − +   

 Now calculate assuming 65  is slightly greater than 8. 

2.  Ans. (0) 

 
3 2 2

3 2 2

2 3 2 ( 1)( 2)
( )

2 2 1 ( 1)( 1)

x x x x x x
f x

x x x x x x

+ + + + + +
= =

+ + + + + +
 

  
2

2

2

1

x x
y

x x

+ +
=

+ +
 

 𝑥   – {0}  

  𝑛  0   𝑦  2  

 Now  
2

2

2

1

x x
y

x x

+ +
=

+ +
 

 (𝑦 – 1)𝑥2 + (𝑦 – 1)𝑥 + 𝑦 – 2 = 0  

 𝑦 – 1  0  𝑦  1  

 𝑥   – {0}  

  𝐷  0  

  (𝑦 – 1)2 – 4(𝑦 – 1)(𝑦 – 2)  0  

  (𝑦 – 1)(𝑦 – 1 – 4𝑦 + 8)  0  

  (𝑦 – 1)(7 – 3𝑦)  0  

  (𝑦 – 1)(3𝑦 – 7)  0  

   

   
7

1,
3

y
 

 
 

 

  𝑦  1 & 𝑦  2  

 So No. of integers in Range = 0 

3. Ans. (15) 

 Period of 
tan

4

x

e

 
 
   is 4  cos 

(1 2[ ])

2

x− 
 
 

= 0     𝑥  𝑅 

 Period of sin
[ ]

2

x 
 
 

 is 4  

1 7

3
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  Period of 𝑓(𝑥) is 4. For periodic function 𝑓(𝑥) range can be calculated for 𝑥  [0, 4] 

 If 𝑥  [0, 1) ; 𝑓(𝑥) =
4

x
 , 𝑓(𝑥)

1
0,

4

 


 
 ; If 𝑥  [1, 2) ; 𝑓(𝑥) =

4

x
 + 1 , 𝑓(𝑥) 

5 3
,

4 2

 


 
  

 If 𝑥  [2, 3) ; 𝑓(𝑥) = 
4

x
, 𝑓(𝑥)  

2 3
,

4 4

 


 
; If 𝑥  [3, 4) ; 𝑓(𝑥) = 

4

x
– 1, 𝑓(𝑥) 

1
– ,0

4

 


 
  

 Range 
1 1

– ,
4 4

 


 
 

2 3
,

4 4

 


 
 

5 3
,

4 2

 


 
 

4. Ans. (2) 

 
1

( )f x f x
x

 
+ = 

 
  ...(1)  

 put  
1

x
x

→  

  
1 1

( )f f x
x x

 
+ = 

 
  ...(2)  

 by (1) & (2)  

  
1

x
x

=  

  𝑥 = ±1  

 So domain of 𝑓(𝑥) is {–1, 1}  

 No. of elements in domain is 𝑘 = 2  

5. Ans. (2)  

 𝑓 & 𝑔 are 2 distinct functions [–1, 1] → [0, 2] onto functions 

 So 𝑓 & 𝑔 are either – 𝑥 +  1 or 𝑥 +  1 

 Case-I:  

 𝑓(𝑥) = −𝑥 + 1 ; 𝑔(𝑥) = 𝑥 + 1 

 ℎ(𝑥) = 
( )

( )

f x

g x
= 

1

1

x

x

−

+
; ℎ(ℎ(𝑥)) = 

1
1

1
1

1
1

x

x
x

x

−
−

+
−

+
+

=  𝑥 

 ℎ(1/𝑥) = 
1

1

x

x

−

+
 ; ℎ(ℎ(1/𝑥)]  = 

1
1

1
1

1
1

x

x
x

x

−
−

+
−

+
+

 = 
1

x
  

 
1

( ( ))h h x h h
x

  
+   

  
= |𝑥 + 1/𝑥| > 2 as domain does not contain point 𝑥 = ± 1 

 Case-II:  
 𝑓(𝑥) = 1 + 𝑥 ; 𝑔(𝑥) = 1 − 𝑥 

 ℎ(𝑥) = 
1

1

x

x

+

−
; ℎ(ℎ(𝑥))  = 

1
1

1
1

1
1

x

x
x

x

+
+

−
+

−
−

 = – 
1

x
 

 ℎ(ℎ(1/𝑥))  = –  𝑥 ; 
1

( ( ))h h x h h
x

  
+   

  
= |– 𝑥 − 1/𝑥| = (𝑥 + 1/𝑥) > 2  
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6. Ans. (2) 

 𝑓–1(𝑥) = 
2

2 1

x

x

−

−
 𝑓(𝑥) = 𝑓–1(𝑥) 

  𝑓(𝑓(𝑥)) = 𝑥 

  𝑓(𝑥) + 2𝑓–1(𝑥) + 2 = 𝑓(𝑓(𝑥)) reduces to  

  
3( 2)

2
2 1

x
x

x

−
= −

−
 

  
( 2)

(3 2 1) 0
(2 1)

x
x

x

−
− + =

−
 

  2(𝑥 − 2)(2 − 𝑥) = 0  𝑥 = 2 

7. Ans. (3) 

 2 2( ) sec cot
6 6

x x
f x

    
= +   

   
 

 

2 2

1 2

1 tan cot
6 6

6, 6
/6 /6

x x

T T

    
= + +   

   

 

 
= = = =

 

 

 L.C.M of 𝑇1 and 𝑇2 is 6 

 but tan2 + cot2  repeats its values after interval  

 of  
2


 

  Period  1 2

/2
3, 3

/6
T T


= = =


 

  Period of 𝑓(𝑥) is 3. 

8. Ans. (7) 

 – 𝑥2 + 4𝑥 + 11  0 & – 𝑥2 + 4𝑥 + 11  1 

  𝑥2 − 4𝑥 − 11  0 & 𝑥2 − 4𝑥 − 10  0 

  2 15 x 2 15−   +  & 2, 6x  −  

 integral values of 𝑥 are –1, 0, 1, 2, 3, 4, 5 

9. Ans. (400) 

 3 3 31, 2,......., 7  lies between 1 and 2 

  3 3 31 , 2 ,...., 7     
     

 are each equal to 1 

  3 3 38, 9....... 26  lies between 2 and 3 

  3 3 38 , 9 ....... 26     
     

 are each equal to 2 

  3 3 327, 28,......, 63  lies between 3 & 4 

  3 3 327 , 28 ,......, 63     
     

 are each equal to 3 

 33 364, 65,......, 124  
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 lies between 4 & 5 

   are each  

 equal to 4 

  Required number  

  = 1 × 7 + 2 × 19 + 3 × 37 + 4 × 61 = 400 

10. Ans. (1) 

  sin 0
4

n x
 

 
 

  sin 1
4

x


   

  sin 1
4

x
 

= 
 

 

  2 ,
4 2

x n n N
 

=  +   

  
1

4 2 ,
2

x n n N
 

= +  
 

  

  𝑥 = 4(4𝑛 + 1)2, 𝑛  𝑁 

 also 16 – 𝑥2  0 

  𝑥  [–4, 4] 

 𝑥 = 4(4𝑛 + 1)2 

 put 𝑛 = 0, 𝑥 = 4, 

 only 𝑥 = 4 is possible. 

 

 

JEE (Advanced) Practice Paper 

1. Ans. (A,C) 

 𝑓(𝑥) = sin log 
24

1

x

x

 −
 
 −
 

 

 4 – 𝑥2 > 0    or   𝑥  (–2, 2)   and    

24

1

x

x

−

−
 > 0  

 𝐷 : (–2, 1)  

 𝑅 : [–1, 1] 

2. Ans. (A,D) 

 (i) 𝑓(𝑥) = 1x −  + 2 3 x−  

 𝐷 : 𝑥 – 1  0 & 3 – 𝑥  0  𝑥  [1, 3] 

 Range : 𝑓′(𝑥) = 
1

2 1x −
  – 

1

3 x−
 = 0   or   𝑓′(𝑥) = 0 at 𝑥 = 

7

5
 

 𝑓′
7

5

− 
 
 

> 0    &    𝑓′
7

5

+ 
 
 

 < 0  maxima at 𝑥 = 
7

5
  ;  Range : 2 , 10 

 
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3. Ans. (B,D) 

 Domain  D  [–1, 1] 

 (A) 𝑓(𝑥) = 

1 1
tan 0

1 0

x
x

x

−



 =

  many -one 

    

 (B) 𝑔(𝑥) = 𝑥3    one - one 

   

 (C) ℎ(𝑥) = sin 2𝑥   many - one 

   

 (D) 𝑘(𝑥) = sin 
2

x 
 
 

  one-one function 

4. Ans. (A,D) 

 ( ) ( ) ( )3 2= − + + +f x x x Q x ax bx c  

 𝑓(0) = 1 = 𝑐 

 𝑓(1) = 𝑎 + 𝑏 + 𝑐 = 3  

 𝑓(– 1) = 𝑎 − 𝑏 + 𝑐 = −1  𝑎 = 0, 𝑏 = 2, 𝑐 = 1  𝑔(𝑥) = 2𝑥 + 1 

5. Ans. (A,C,D) 

 

 

 𝑦 =  𝑓(𝑥) 

𝑦 

𝑙 

𝜋

4
 

−
𝜋

4
 

0 1 

𝑙 

𝑥 
−1 

1 

0 1 

−1 

𝜋

2
 

−
𝜋

2
 

−1 

0 

1 
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𝑦 = |𝑓(𝑥)| 

   

 𝑦 = |𝑓(𝑥)| + 𝑓(𝑥 + 2) = 

2 2

2

( 2) 1

( 1) 1 1

1 1 1

x x x

x x x

x x x

 + +  −


+ − − −  
 − − − 

 ;  

 𝑦 = |𝑓(𝑥)| + 𝑓(𝑥 + 2)= 

2

2

2 4 4 1

1 1 1

2 1

x x x

x x x

x

 + +  −


− − −  
 − 

 

6. Ans. (A,D) 

 𝑓(– 𝑥) = ( )  2

0 0

sin ( 1,1) 0

| | |

x

x

x x

x x x



 =


−  − −


− 

=  −𝑓(𝑥)   odd function 

7. Ans. (A,C,D) 

 ( ) 3
2 1 

+
+


 

= + 
x

g
P

x x tanx  ( ) ( ) ( )
3

2( ) 1 −
− = −

+
 
 

+ − +g x x t
P

a
x

n x  

  ( ) 3
2 1

− = − − +
 +
 
 

g x
P

x t
x

anx   𝑔(𝑥) + 𝑔(−𝑥) = 0 

 because 𝑔(𝑥) is a odd function  

 
2 2

3 31 1
tan tan 0

x x
x x x x

P P

      + +
− − + + − − + =         

      

 

  
2( 1)

2 0
x

P

 +
= 

 
  0  

2 1x

P

+
 < 1 

 Now 𝑥  [–2, 2]  0  
5

P
< 1  𝑃 > 5 

 

 

𝑦 = 𝑥2 

𝑦 = 𝑥 − 1 

𝑦 = (𝑥 + 2)2 

𝑦 = −𝑥 − 1 

𝑦 

−1 
𝑥 
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8. Ans. (A,C) 

 𝑓(𝑥) = 2 (sin tan )

2 1

x x x

x

+

 
+  

 

 if 𝑥 = 𝑛, 𝑓(𝑛) = 0  if 𝑥  𝑛  x− 
  

 = – 1
x  

+    
   

  𝑓(– 𝑥) = −𝑓(𝑥)  odd function  

 𝑓(0) = 𝑓() hence many one  

9. Ans. (A,B,C,D) 

 𝑓(𝑥) = 
sin( [ ])

{ }

x

x


 = 0, 𝑥  𝐼   

 (A) By graph fundamental period is one 

 (B) 𝑓(– 𝑥) = 0 = 𝑓(𝑥)      even function   

 (C) Range y  {0} 

 (D) 𝑦 = sgn – 1, 𝑥  𝐼  

  𝑦 = 𝑠𝑔𝑛 { }
sgn

{ }

x

x

 
 
 
 

(1) – 1      𝑦 = 1 – 1 

  𝑦 = 0, 𝑥  𝐼   Identical to 𝑓(𝑥)  

10. Ans. (B,D) 

 Clearly ℎ(𝑥) = 2𝑎 

 so neither one-one nor onto 

11. Ans. (A) 

 Number of one-one functions = 0 

12. Ans. (C) 

 Total number of function = 35 = 243 

 Number of into function = 3 + 3(25 – 2) = 93 

 total number of onto function = 243 – 93 = 150 

13. Ans. (D) 

  𝑔(6)  𝑔(7)  𝑔(8) 

g(6) g(7) g(8) No. of maps 

1 1 

2 

3 

4 

5 

1,2,3,4,5 

2,3,4,5 

3,4,5 

4,5 

5 

5 

4 

3 

2 

1 

2 2 

3 

4 

5 

2,3,4,5 

3,4,5 

4,5 

5 

4 

3 

2 

1 

3 3 

4 

5 

3,4,5 

4,5 

5 

3 

2 

1 

4 4 

5 

4,5 

5 

2 

1 

5 5 5 1 
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14. Ans. (17) 

 7𝑥 – 𝑥2 – 6  0   𝑥2 – 7(𝑥) + 6  0 

 (𝑥 – 1) (𝑥 – 6)  0  𝑥  [1, 6] and sin𝑥 + cos𝑥  0  
3

1,
4

 
 
 

  7
, 6

4

 
 
 

 

15. Ans. (17) 

  1

2
x

 
+ 

 
= 2  2  𝑥 + 

1

2
< 3  

3

2
  𝑥 < 

5

2
 

16. Ans. (1) 

 𝑓(𝑥) = 

sin2 0 0 2 0 sin2 1
2

0
2

3
sin2 2 2 3 sin2 1

2

3
0 2

2

x x x x

x

x x x x

x


        


   




 −            − 




   


 

 so range [0, 1]. 

17. Ans. (34) 

 ( ) 7 3– 5= − + +  − f x ax bx cx  ; 𝑓(−𝑥) = −[𝑓(𝑥) + 5] − 5 

 𝑓(−𝑥) = −𝑓(𝑥) = −10 put 𝑥 = 7  

 𝑓(7) = – 17   so  𝑓(7) + 17 cos 𝑥 = – 17 (cos 𝑥 – 1)  [–34, 0]  

18 Ans. (7)

 𝑓(𝑥) = 
4 7

3

a −
𝑥3 + (𝑎 − 3)𝑥2 + 𝑥 + 5  𝑓′(𝑥) = (4𝑎 − 7)𝑥2 + 2(𝑎 − 3)𝑥 + 1 

 𝐷  0 for all 𝑥  𝑅   

 4(𝑎 – 3)2  – 4 (4𝑎 – 7)  0  𝑎2 + 9 – 6𝑎 – 4𝑎 + 7  0  

 𝑎2 − 10𝑎 + 16  0   (𝑎 – 8) (𝑎 – 2)  0 

 or 𝑎  [2, 8]    𝑓′(𝑥) is always +ve for 𝑎  [2, 8] 

19. Ans. (22) 

 21 𝑥  

 22 𝑦  

 23 𝑧  

    case-  case- case-  

 𝑓(21) = 𝑥     T      F      F 

 𝑓(22)  𝑥          F      T      F 

 𝑓(23)  𝑦          F      F      T 

 case-  𝑓(22) = 𝑥, 𝑓(23) = 𝑦 

  then 𝑓(21) = 𝑥 is not true 

 case-  𝑓(23) = 𝑦, 𝑓(22) = 𝑧, 𝑓(21) = 𝑥 

  not possible 

 case- 𝑓(22) = 𝑥, 𝑓(23) = 𝑧, 𝑓(21) = 𝑦 

  𝑓–1(𝑥) = 22 


