


 : , :f A B g B C   :gof A C 



: , :f A B g B C  

:gof A C 

gof 

1 2, ,a a A 

1 2( ), ( )f a f a B   1( ( )),g f a

2( ( ))g f a C  1 2( )( ), ( )gof a gof a C

 1 2( )( ) ( )gof a gof a

1 2( ( )) ( ( ))g f a g f a 

1 2( ), ( )(f a f a g   )

1 2 (a a f   )

 :gof A C 

 : , :f A B g B C   :gof A C 



c C  :g B C 
 ( )g b c b B 

:f A B  ( )f a b a A 
( ) ( ( )) ( )( )c g b g f a gof a   

( )( )c C gof a c    a A 
 :gof A C 

 : , :f A B g B C   :gof A C 



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 :f A B  : :g B C gof A C    ( ) ( )ho gof hog of 


:f A B  : :g B C gof A C    :gof A C  :h C D

( ) :ho gof A D 

 ( ) :hog of A D

 ( )ho gof  ( )hog of 


.a A 

     
   

( ) ( ) ( )( ) ( ( ))

( ) ( ) ( ) ( )
( ) ( )

ho gof a h gof a h g f a

hog f a hog of a
ho gof hog of

 

 

 

 : , ,A Bf A B I I  A BfoI f I  


:f A B  ,A BI I  ,A B  A BfoI I of f 

: :AI A A f A B    A B  AfoI 
: , :Bf A B I B B   A B  BI of 

, ,A BfoI f I of  A

  ( )( ) ( ( )) ( ) ( )A A AfoI a f I a f a I a a   

a A  
(1)AfoI f  

( )( ) ( ( )) ( )
(2)

B B

B

I of a I f a f a a A
I of f

   
  

(1),(2)  .A BfoI f I of 

 ,A B  :f A B  1 :f B A  



:f A B 

 ( )f A  A  1f  
( )b f A  f  ( )f a b  A a


 ( )b f A  ( , )a b f  A a 
 ( )b f A  1( , )b a f  a A 
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( )f A  A  1f   1( ) ( )f b a f a b     1f  


1 2, ( )b b f A  1 1
1 2( ) ( )f b f b a  

 1 2( )b f a b 

 1f   1 :f B A  

  :f A B  1 1,g Afof I f of I   


 A B  f B  A  1f  

B B  1fof   A  A  1f of B B  BI

 A  A  AI  1, Bfof I 
 .B b B  1( )f b a  

, ( )a A f a b  
 1( )( ) ( 1( ))fof b f f b  

 ( ) ( )Bf a b I b  

 1( )( ) ( )Bfof b I b 

 1
Bfof I 

1 , Af of I  A

x A 
( )f x y 

 1, ( )y B f y x 

 1 1( )( ) ( ( ))f of x f f x 

 1( ) ( )Af y x I x  

 1( )( ) ( )Af of x I x 

 1
Af of I  

  : , : , ,A Bf A B g B A gof I fog I     f 
 1g f  

 )i f 

1 2,a a A 

   
 

1 2 1 2

1 2

( ) ( ) ( ) ( )

( )( ) ( ) )

f a f a g f a f f a

gof a gof a

  

 

 1 2a a gof  
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f 
)ii f 

b B 

   
( ) ( )

( ) ( )
Bb I b fog b

b f g b f g b b
  

   

f b  ( )g b A 
f 
f 
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
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1( ) ( )gof c a 
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2.  : 1f R R       1log
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   4
4 2

x

xf x 


www.sakshieducation.com

www.sakshieducation.com

www.sa
ksh

ieduca
tio

n.co
m



 
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 
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   

 
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2

2 4x
 ...... (2)

(1) (2)     1 1f x f x  

5.    : 1,1 0,2f    ;  f x ax b  a  b 

 f =  1,1    f x ax b 

   1 , 1f a b f a b      

I:

    1,0 , 1,2f    .... (1) 

      1, , 1,f a b a b      .... (2)



(1) (2) 

0a b      2a b 

a b           2b b a b   

                   2 2b 

                 1 ; 1b a 

II:

    1, 2 , 1,0f    .... (3)

    1, , 1,f a b a b     .... (4)

(3) (4) 
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2, 0a b a b    

                      b a 

2a a   

2 2a 

1a  

 1 1b    

1 ; 1a b   

  : 0f R R   3
3

1( )f x x
x

  
1( ) 0f x f
x

   
 



 3
3

1( ) ___ (1)f x x
x

 



3
3

3 3

1 1 1 1 ___ (2)
1

f x
x x x

x

         
     

 
 



3 3
3 3

1 1 1( ) 0

1( ) 0

f x f x x
x x x

f x f
x

               
     
    
 

7.    cos logf x x 

 1 1 1 0
2

xf f f f xy
x y y

                    
 

    cos logf x x

1 1 1 1cos log cos logf f
x y x y

                  

=    1 1cos log cos logx y 

=    cos log cos logx y       

=    cos log cos logx y
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   1 1 cos log cos logf f x y
x y

           .... (1)

  1
2

xf f xy
y

  
    

=  1 cos log cos log
2

x xy
y

  
    

=    1 cos log log cos log log
2

x y x y    

=    1 .2cos log cos log
2

x y    cos cos 2cos cosA B A B A B     

=    cos log cos logx y

     1 cos log cos log
2

xf f xy x y
y

  
      

 ..(2)

(1) - (2)

 1 1 1 0
2

xf f f f xy
x y y

                    


2

2

1: ( )
1

xf R R f x
x


 


 (tan ) cos 2f   


2

2

1( )
1

xf x
x







2

2

1 tan(tan )
1 tan












2

2

2

2

sin1
cos
sin1
cos












2 2

2 2

cos sin cos 2
cos sin (1)

  
 


 


(tan ) cos 2f   

 ( ) ( ) ,f x y f xy x y    f 
 ( ) ( ), ,f x y f xy x y R  

0x y  
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(0) (0) ____ (1)f f 

 1, 0x y 

(1) (0) ____ (2)
1, 1

(2) (1) ____ (3)

f f
Let x y
f f

 
 


(1) (2) (3) 
(0) (1) (2)

(0) (2)
(3) (0)

f f f
f f
f f

 
 
 

(4) (0)f f 




( ) (0)f n f

f 

10.  
21

yf y
y


   

21

yg y
y


     fog y y 

  
21

yf y
y


    

21

yg y
y




     
21

yfog y f g y f
y

 
   
  

= 

2

2 2
1

1 1
y y

y y

 
  

  

= 
2

2 22

1
11

yy y
y yy


 
 

 fog y y 

11. :f R R   :g R R    22 3f x x      3 2g x x   

(i)  fog x    (ii)   gof x

(iii)  0fof     (iv)   3go fof 
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 i)    fog x f g x   

=  3 2f x 

=  22 3 2 3x  

= 22 9 4 12 3x x    

= 218 8 24 3x x  

   218 24 11fog x x x   

ii)       gof x g f x

=  22 3g x 

=  23 2 3 2x  

26 9 2x  

= 26 7x 

  26 7gof x x  

iii)     0 0fof f f

=   22 0 3f 

=  3f

=  22 3 3

 = 2 9 3   = 18 3 21 

 0 21fof 

iv)      3 3go fof gof f

=  21gof

=   21g f

=   22 21 3g 

=   2 441 3g 
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=  882 3g 

=  885g

=  3 885 2

= 2655 2  = 2653

  3 2653go fof 

12.      22, , 2f x g x x h x x x R     ,    fo goh x   

     fo goh x fog h x      

=  2fog x

=  2f g x   =  24 2f x 

   2fo goh x 

13.         1, , 2, , 4, , 3,f a c d b  

        1 2, , 4, , 1, , 3,g a b c d  

  1 1 1gof f og   

         1, , 2, , 4, , 3,f a c d b

        1 ,1 , ,2 , ,4 , ,3f a c d b 

        1 2, , 4, , 1, , 3,g a b c d 

        1 ,2 , , 4 , ,1 , ,3g a b c d 

L.H.S :         1, 2 , 2,1 , 4,3 , 3,4gof 

        1 2,1 , 1,2 , 3,4 , 4,3gof  

R.H.S :         1 1 2,1 , 4,3 , 1,2 , 3,4f og  

L.H.S = R.H.S

14. : , :f R R g R R        32 3, 5f x x g x x        1fog x  

   2 3f x x       3 5g x x 
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    fog x f g x

=  3 5f x 

=  32 5 3x  

= 32 10 3x  

= 32 7x 

  32 7fog x x  

 logy x  

32 7y x 

3 7
2

yx 


3
7

2
yx 



   1 3
7

2
yfog x 

 

   
1 3

1 7
3

xfog x      

   2 3/ 1 , ( ) , ( )A x x f x x g x x      
) : ) :i f A A ii g A A 

 ) :i f A A

  2/ 1 , ( )A x x f x x     

( )f x  A  A 
( . ., ) :i e f A A

y A 
( )f x y  2x y 

x y 

1y    1x A  

 :f A A 
) :ii g A A
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  3/ 1 1 . ( )A x x g x x     

:g A A 

y A 
 3( )g x y x y  

1
3x y A  

1y    1x A  

0y   0x A 

1y   1x A 

:g A A  

 
2 1) : ( )

3
xi f R f x 

  


2 1( )

3
xf x 



1 2,x x R

1 2( ) ( )f x f x 

1 22 1 2 1
3 3

x x 
 

1 22 1 2 1x x   

1 2 1 22 2x x x x   

1 2 1 2 1 2( ) ( ) , ,f x f x x x x x R     

2 1( ) , :
3

xf x f R R
  

 y R  2 1
3

xy 


3 1
2

yx R
   

 2 1( )
3

xf x 



3 12 1

2
3

y

y

   
  

:f R R  
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: ,f R R   2 1( )
3

xf x 
 

) : (0, )ii f R    ( ) 2xf x  


1 2,x x R

1 2( ) ( )f x f x 

1 2
1 22 2x x x x   

1 2 1 2 1 2( ) ( ) ,f x f x x x x x R     

( ) 2 , : (0, )xf x f R    

2(0, ), 2 log ( )xy y x y    

 ( ) 2xf x 

 2log ( )2 y y 

: (0, )f R   
: (0, ) ( ) 2xf R f x    

) : (0, )iii f R   ( ) logef x x 


1 2, (0, )x x  

1 2

1

1 2

1 2 1 2 1 2

( ) ( )
log ( ) log

( ) ( ) , (0, )

e e

f x f x
x

x x
f x f x x x x x

 

 
 
      

( )f x 

log y
e

y R
y x x e


  

 ( ) logef x x

log ( ) log (1)y
e ee e y y   

: (0, )f   
F 

) (0, ) [0, )iv     2( )f x x 


1 2, (0, )( . ., )x x i e f  

1 2( ) ( )f x f x

2 2
1 2

1 2 1 2, 0
x x
x x x x

 

   
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2( ) , :{0, ) {0, )f x x f     
(0, )y  

2 , 0y x x y y    

 2( )f x x

  2
y y 

: (0, ) (0, )f    
f 

) : [0, )v f R    2( )f x x 


1 2,x x R

1 2
2 2
1 2

1 2 1 2

( ) ( )

, ,

f x f x
x x
x x x x R



 
    

f 

2

[0, )

, [0, )

y

y x x y y

 

    

 2( )f x x


 2

y

y





: (0, )f R   
 f 

) :vi f R R  2( )f x x 


1 2, (x x R f 

1 2( ) ( )f x f x 

2 2
1 2

1 2 1 2, ,
x x
x x x x R

 

    

( )f x 
( ,0)  f 

f 
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x R y y

 


  
  

 


          

f 
1
3

R    
 

) ( ) 1vii f x x x  


( ) 1f x x x R   

x R 

f R
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, 0x x x   
 , 0x x   
1 1 , 1x x x     

(1 ), 1x x     

0, (0) 0 1 0 1

1, (1) 1 1 1 1 2 3

2, (2) 2 1 2) 2 3 5

2, ( 2) 2 1 ( 2) 2 1 3

1, ( 1) 1 1 ( 1) 1 0 1

x f

x f

x f

x f

x f

    

      

      

          

          

f  1,

 
  2

tan
) ( )

1
x

viii f x
sin x x


    





 

  2

tan
( )

1
x

f x R
sin x x




 
    

,x R   x     tan sinx x   x R  
f R

 0

) ( )
2 3

xix f x
x




 ( )
2 3

xf x R
x

 


2 3 0
2
3

x

x

  

 

f 
2 ( )
3 2 3

xR y f x
x

      

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2 3
2 3
2 (1 3 )

2
1 3

2 1,1 3 0
3 3

xy
x

y xy x
y x y

yx
y

x R y y

 


  
  

 


          

f 
1
3

R    
 

) ( ) 1iii f x x x  

 ( ) 1f x x x R   

x R 

f R

, 0x x x   
 , 0x x   
1 1 , 1x x x     

(1 ), 1x x     

0, (0) 0 1 0 1

1, (1) 1 1 1 1 2 3

2, (2) 2 1 2) 2 3 5

2, ( 2) 2 1 ( 2) 2 1 3

1, ( 1) 1 1 ( 1) 1 0 1

x f

x f

x f

x f

x f

    

      

      

          

          

f  1,


         1,1 , 2,3 , 3,5 , 4,7g    1,2,3, 4A    1,3,5,7B  

 ( )g x ax b   ,a b 


   1, 2,3,4 ; 1,3,5,7A B 

        1,1 , 2,3 , 3,5 , 4,7g 

 (1) 1, (2) 3, (3) 5, (4) 7g g g g   
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A  a A  ( , )a b g B b 
b 
 ( )g x ax b 

(1) (1) 1 1 (1)
(2) (2) 3 2 3 (2)

g a b a b
g a b a b

     
     

(1),(2)  2, 1a b   

2.   xf x e    logeg x x , . fog gof   1f   1g 

                  (i)    fog x f g x               gof x g f x   

=  logef x =  xg e

= log xee = log xeee
= x = x

 log maa m  log 1e e 

fog gof 

(ii)   xf x e   logeg x x

 y f x   y g x 

 1f y x  logey x 

xy e  yx e 

loge y x    yg y e

 1 logef y y   1 xg x e 

 1 logef x y 

 :f R R  3 3( )
2

x x

f x


  ( ) ( ) 2 ( ) ( )f x y f x y f x f y    



3 3: , ( )
2

x x

f R R f x


 


( )3 3( )

2

x y x y

f x y
  

 
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3 .3 3 .3 (1)
2

x y x y 
 

( )3 3( )
2

x y x y

f x y
  

 

3 .3 3 .3 (2)
2

x y x y 
 

( 1) ( )LHS f x f x y   

3 .3 3 .3 3 .3 3 .3
2

x y x y x y x y     


   1 3 3 3 3 3 3
2

x y y x y y       

  1 3 3 3 3
2

x x y y   

3 3 3 32
2 2

x x y y     
    

   
2 ( ). ( )f x f y

( ) ( ) 2 ( ). ( ).f x y f x y f x f y    

 ( ) , ( ) logx
ef x e g x x   fog gof  11,f g  

 ( ) , ( ) logx
ef x e g x x 



(log )

( )( ) ( ( ))
(log ), ( ) log

e

x
e e

x

fog x f g x
f x g x

e x



  

 

( ) ( ) (1)fog x x  



( ) ( ) ( ( ))
( ) ( )

log ( ) ( ) log
log ( ) (1)

( )( ) (2)

x x

x
e e

e

gof x g f x
g e f x e

e g x x
x e x x

gof x x



  

  
  

  

(1),(2)  fog gof

( ) xf x e

( ) xy f x e  
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1

1 1

( ), log ( )

( ) log ( ) ( ) log ( )

x
e

e e

x f y y e x y
f y y f x x



 

    

   

( ) log ( )ey g x x  
1( ) ( )y g x x g y   

log ( ) y
ey x x e   

19( ) yg y e 
19( ) xg x e 

1 1( ), log ( ), ( ) x
ef x x g x e   

 : ,f R R gLR R   2( ) 2 3, ( ) 3 2f x x g x x    
) ( )( ), ) ( ) ( ), ) ( ),i fog x ii gof x iii fof o

) ( ) (3)iv go fof 
 : , :f R R g R R 

2( ) 2 3; ( ) 3 2f x x g x x   

) ( ) ( ) ( ( ))i fog x f g x

2 2

2

2

2

(3 2), ( ) 3 2
(3 2) 3, ( ) 2 3

2(9 12 4) 3
18 24 8 3
18 24 11

f x g x x
f x f x x

x x
x x
x x

    

     

   

   

  

) ( ) ( ) ( ( ))ii gof x g f x

2 2

2

2

2

(2 3), ( ) 2 3
3(2 3) 2, ( ) 3 2
6 9 1
6 7

g x f x x
x g x x

x
x

    

     

  

 

) ( ) (0) ( (0))iii fof f f

2

2

(2(0) 3) ( ) 2 3
(3)

2(3) 3
18 3 21

f f x x
f

    


 
  

) ( ) (3)iv go fof
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2 2

2

( ( (3)))
( (2.3 3)), ( ) 2 3
( (21))

( (21))
(2 21 3)
(885)

3(885) 2, ( ) 3 2
2653

go f f
go f f x x
go f
g f
g x
g

g x x



    



 

    


 : , :f R R g R R   2( ) 3 1, ( ) 1f x x g x x    
2) ( )( 1), ) (2),i fof x ii fog  ) (2 3)iii gof a  


: , :f R R g R R 

2( ) 3 1, ( ) 1f x x g x x   
2) ( )( 1)i fof x 

2

2

2

2

2

( ( 1))
[3( 1) 1] ( ) 3 1,
(3 2)

3(3 2) 1
9 5

f f x
f x f x x

f x
x

x

 

     

 

  

 

) ( ) (2)ii fog

2 2

( (2))
(2 1), ( ) 1
(5)

3(5) 1 14 ( ) 3 1

f g
f g x x
f

f x x



    

     

) ( ) (2 3)iii gof a 

 ( (2 3))g f a 

 [3(2 3) 1] ( ) 3 1g a f x x     

 (6 10)g a 

 2 2(6 10) 1 ( ) 1a g x x     

2

2

36 120 100 1
36 120 101

a a
a a

   

  

www.sakshieducation.com

www.sakshieducation.com

www.sa
ksh

ieduca
tio

n.co
m



 
) , , :i a b R f R R   ( )f x ax b 

( 0)a  


, , :a b R f R R  
( ) , 0f x ax b a  

( )y f x ax b   
1( ) ( ) ( )

( )

y f x x f y i
y ax b

y bx ii
a

    
 


  

( ), ( )i ii 

1 1( ) ( )y b x bf y f x
a a

  
  

) : (0, )ii f R    ( ) 5xf x  


: (0, ) ( ) 5xf R f x  

1

5

( ) 5
( ) ( ) ( )

5
log ( ) ( )

x

x

y f x
y f x x f y i
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    


   
 

  

  
  



2

1) ( )
( 1)( 3)

i f x
x x


 



2

1( )
( 1)( 3)

f x R
x x

 
 

2( 1)( 3) 0
( 1)( 1)( 3) 0

1,1, 3

x x
x x x

x

   
    
   

f   1,1, 3R   
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22 5 7) ( )
( 1)( 2)( 3)

x xii f x
x x x

 


  


22 5 7( )

( 1)( 2)( 3)
x xf x R

x x x
 

 
  

( 1)( 2)( 3) 0
1, 2, 3

x x x
x x x

    
   

f   1, 2,3R 



iii.   2 2x xf x
x

  


2 0 2 0, 0x x x    

2 2 , 0x x x     

                    2x 

f     2,2 0 

iv.    2
0.3logf x x x 

 2
0.3log 0x x 

   2 0.3 ox x  

2 1x x  

20 1x x   

2 1 0x x   

2 1 0,x x x R       .... (1)

2 0x x 

2 0x x  

 1 0x x  

0 1x  
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2x  

 0,1x 

(1)  (2) 

f =    0,1 0,1R 

f   0,1

17.  0R     1
21x

x xf x
e

  




   1
21x

x xf x
e

  


 .... (1)

 0x R   

  1
21x

x xf x
e

  




  11 21x

x xf x

e


  



= 1
21

x

x
xe x

e


 


=   1
21

x

x
xe x

e


 
 

= 1
21

x

x
xe x

e
 


 .... (2)

   f x f x  

    1 1
2 21 1x x

x x x xf x f x
e e

       
 

= 
2
21

x

x
x xe x
e





= 
 
 

1

1

x

x

x e
x

e






= 0x x 
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    0f x f x  

   f x f x  

f 

18.
π π π π0, , , , , :
6 4 3 2

A f A B   
 

   cosf x x  B 

 :f A B  

  cosf x x   B f    f A

=   π π π π0 , , , ,
6 4 3 2

f f f f f        
                

 0 cos0 1f   

π π 3cos cos30
6 6 2

f             

π π 1cos cos 45
4 4 2

f             

π π 1cos cos60
3 3 2

f             

π πcos cos90 0
2 2

f             

  3 1 11, , , ,0
2 22

f A
 

   
 

f   = 
3 1 11, , , ,0

2 22
B

 
  
 

19. : , :f R R g R R      4 1f x x     2 2g x x  

(i)   gof x (ii)   1
4

agof  
  

(iii)  fof x           (iv)  go fof  
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

i.      gof x g f x

=  4 1g x 

=  24 1 2x  

= 216 1 8 2x x  

= 216 8 3x x 

ii.   1 1
4 4

a agof g f             

= 
14 1

4
ag        

=   2 2g a a 

iii.     fof x f f x

=    4 1 4 4 1 1f x x   

= 16 4 1 16 5x x   

iv.    go fof go fof

=  1 0 5g  

=  5g 

=  25 2 25 2 27    

  : 0f R R   1( )f x x
x

   2 2( ( )) ( ) (1)f x f x f  


 : 0 ,f R R 

1( )f x x
x

 

 2 2
2

1 1( ) (1) ( ) (1 )
1

f x f x
x

    
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2
2

2 2

2 2

12

1( ) ( ( ))

( ( )) ( ) (1)

x
x

x f x
x

f x f x f

  

  

  

 :f R R  ( )
x x

x x

e ef x
e e









 f 


 :f R R 

( )
x x

x x

e ef x
e e











0 0

0 0

1 1

1 1

1 1(0) 0
1 1

( 1) 0

(0) ( 1) 0

e ef
e e

e ef
e e

f f



 
  

 


  


   

  f 

( )
x x

x x

e ey f x
e e






 




1y   ( ) 1f x  R  x 
  f 
 x R  ( ) 1f x  

1
x x

x x

e e
e e










,x x x xe e e e      0x  

0x  
x x x x x xe e e e e e         

0x  
x x x xe e e e   

x xe e  

 :f R R 
, 2

( )
5 , 2, 2
x x

f x
x x


  

 f 




3 2  (3) 3f 
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1 2  (1) 5(1) 2 3f   

1,3  f  
f 
 R  y 

2y   2y  
2y   , ( )x y R f x x y   

2y   2 ,
5

yx R
 

2 1
5

2( ) 5 2 5 2
5

yx

yf x x y


 

        

f 
f  f 

 2 2 2x y   ( )y x 
 2 2 2 ( 2 0)x y y   

2 2log 2 log 2x 

1x 

  ( ,1)  

 :f R R  ( ) ( ) ( )f x y f x f y   , , (1) 7,x y R f   
1

( )
n

r
f r


 

 (2) (1 1) (1) (1) 2 (1).f f f f f    

(3) (2 1) (2) (1) 3 (1).f f f f f      ( ) (1).f r rf

1

( ) (1) (2) ....... ( )

(1) 2 (1) ........ (1)
(1)(1 2 ..... )

7 ( 1
2

n

r
f r f f f n

f f nf
f n

n n



   

   
   





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
2 4

2 4

cos sin( )
sin cos

x xf x x R
x x


  


 (2012) 1f  


2 4

2 4

cos sin( )
sin cos

x xf x
x x





2 2

2 4

2 2

2 4

2 2

2 2

1 sin sin
1 cos sin
1 sin (1 sin )
1 cos (1 sin )
1 sin cos
1 sin cos
1.

(2012) 1

x x
x x
x x
x x
x x
x x

f

 


 
 


 

 


 


 

    : 0,3 0,3 ,f 

1 ,0 2
( )

3 , 2 3
x x

f x
x x

  
    



    0,3 0,3f   fof 


0 2 1 1 3 ____ ( )x x i     
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