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Question # 1 

Apply the Maclaurin series expansion to prove that: 
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   By Maclaurin series 
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 (ii) Let ( ) cosf x x=  (0) cos(0) 1f⇒ = =  

( ) cos sin
d

f x x x
dx

′ = = −     (0) sin(0) 0f ′⇒ = − =  

( )( ) sin cos
d

f x x x
dx

′′ = − = −    (0) cos(0) 1f ′′⇒ = − = −  

( )( ) cos sin
d

f x x x
dx

′′′ = − = +  (0) sin(0) 0f ′′′⇒ = =  

( ) ( ) sin cosiv d
f x x x

dx
= =     ( ) ( ) cos(0) 1ivf x⇒ = =  

( ) ( ) cos sinv d
f x x x

dx
= = −      ( ) ( ) sin(0) 0vf x⇒ = − =  

( )( ) (0) sin cosvi d
f x x

dx
= − = −  ( )( ) 0 cos(0) 1vif⇒ = − = −  

   Now by Maclaurin series 
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   Now by Maclaurin series 
2 3

( ) (0) (0) (0) (0) ......
2! 3!

x x
f x f xf f f′ ′′ ′′′= + + + +  

   
2 31 1 3

1 1 .....
2 2! 4 3! 8

x x
x x

 
⇒ + = + ⋅ + ⋅ − + ⋅ + 

 
 

2 31 1 3
1 .....

2 2 4 6 8

x x
x

 
= + ⋅ + ⋅ − + ⋅ + 

 
 

2 3

1 .....
2 8 16

x x x
= + − + +  

 

 (iv)      Let    ( ) xf x e=  0(0) 1f e⇒ = =  

( ) ( )x xd
f x e e

dx
′ = =  ( ) 00 1f e′⇒ = =  

( ) ( )x xd
f x e e

dx
′′ = =  ( ) 00 1f e′′⇒ = =  

( ) ( )x xd
f x e e

dx
′′′ = =  ( ) 00 1f e′′′⇒ = =  

By Maclaurin series 

   
2 3

( ) (0) (0) (0) (0) ......
2! 3!

x x
f x f xf f f′ ′′ ′′′= + + + +  

      
2 3

1 (1) (1) (1) .....
2! 3!

x x x
e x⇒ = + + + +  

        
2 3

1 .....
2! 3!

x x
x= + + + +  

 

 (v)   Let   2( ) xf x e=   2(0) 0(0) 1f e e⇒ = = =  

( ) ( )2 22x xd
f x e e

dx
′ = =   



  FSc-II / Ex- 2.8 - 4

( ) 2(0)0 2 2(1) 2f e′⇒ = = =  

      ( ) ( ) ( )2 2 22 2 2 4x x xd
f x e e e

dx
′′ = = =     

( ) 2(0)0 4 4(1) 4f e′′⇒ = = =  

      ( ) ( ) ( )2 2 24 4 2 8x x xd
f x e e e

dx
′′′ = = =    

( ) 2(0)0 8 8f e′′′⇒ = =  

   By Maclaurin series 

   
2 3

( ) (0) (0) (0) (0) ......
2! 3!

x x
f x f xf f f′ ′′ ′′′= + + + +  

      
2 3

2 1 (2) (4) (8) .....
2! 3!

x x x
e x⇒ = + + + +  

        
2 3

4 8
1 2 .....

2! 3!

x x
x= + + + +  

 

[ 

Question # 2 

Show that 
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Solution Let   ( ) cosf x x=  
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Question # 3 

Show that  
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