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Find the Maclaurin series for  cos (2 x)  up to  x
 6
. 

∴

cos x  =  1  - + - + . . .x
 4

4 !
x

 6

6 !
x

 2

2 !

cos (2 x)  =  1  - + - + . . .
(2 x)

 4

4 !

(2 x)
 6

6 !

(2 x)
 2

2 !

⇒ cos (2 x)  =  1  - + - + . . .16 x
 4

24

64 x
 6

720
4 x

 2

2 

⇒ cos (2 x)  =  1  -  2 x
 2

+ - + . . .2 x
 4

3
4 x

 6

45
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Find the Maclaurin expansion for  e
 3 x + x

   up to  x
 3
. 

2

 e
 x

=  1  +  x  + + + . . .x
 2

2 !
x

 3

3 !

∴  e
 3 x

=  1  +  (3 x)  + + + . . .
(3 x)

 2

2 !

(3 x)
 3

3 !

⇒  e
 3 x

=  1  +  3 x  + + + . . .9 x
 2

2
9 x

 3

2

∴  e
 x

=  1  +  x
 2

+ + + . . .
(x

 2
)

 2

2 !

(x
 2
)

 3

3 !

⇒  e
 x

=  1  +  x
 2

+ + + . . .x
 4

2

2

2 x
 6

6

 e
 3 x + x

=  e
 3 x

 . e
 x

2 2

∴  e
 3 x + x

=

2

             1  +  3 x  + + + . . .9 x
 2

2
9 x

 3

2 )(
           1  +  x

 2
+ + + . . .x

 4

2
x

 6

6 )(x

 e
 3 x + x

=

2

             1  +  3 x  + + + . . .9 x
 2

2
9 x

 3

2 )(
           x

 2
+  3 x

 3
+ . . . )(+

⇒

 e
 3 x + x

=

2

          1  +  3 x  + + + . . .11 x
 2

2
15 x

 3

2
⇒
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Find the Maclaurin series for  ln (1  -  x
 2 

)  up to  x
 4
. 

∴

⇒ ln (1  -  x
 2 

)  = - x
 2

- - . . .

ln (1  +  x)  =  x  - + - + . . .x
 3

3
x

 4

4 
x

 2

2

ln (1  -  x
 2 

)  =  ln [(1  -  x) (1  +  x)]   =  ln (1  -  x)  +  ln (1  +  x)

ln (1  -  x)  = - x  - - - - . . .x
 3

3
x

 4

4 
x

 2

2

x
 4

2 
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Find the Maclaurin expansion for  e
 x
 sin x  up to  x

 5
. 

 e
 x

=  1  +  x  + + + + . . .x
 2

2 !
x

 3

3 !

∴  e
 x
 sin x  = )(

)(x

⇒

 sin x  =  x  - + - . . .x
 5

5 !
x

 3

3 !

           1  +  x  + + + + . . .x
 2

2 !
x

 3

3 !

 x  - + - . . .
x

 5

5 !
x

 3

3 !

x
 4

4 !

x
 4

4 !

 e
 x
 sin x  = )(

)(- - - - . . .x
 4

3 !
x

 3

3 !

           x  +  x
 2

+ + + + . . .
x

 3

2 !
x

 4

3 !
x

 5

4 !

+

)( - . . .x
 5

5 !
+

x
 5

2 ! 3!

⇒  e
 x
 sin x  =  x  +  x

 2
+ - + . . . x

 3

3
x

 5

30
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Find the Maclaurin expansion for  ln (2  +  x)  up to  x
 3
. 

⇒

ln (2  +  x)  =  ln (2 (1  +  (x/2))  =  ln 2  +  ln (1  +  (x/2))

∴

ln (1  +  x)  =  x  - + - . . .x
 3

3
x

 2

2

ln (1  +  (x/2))  = - + - . . .
x

 3

24
x

 2

8
x
2

ln (2  +  x)  =  ln 2  + - + - . . .  x
 3

24
x

 2

8
x
2
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Questions

Find these Maclaurin expansions :

1)  sin (3 x),  up to  x
 5
.   

2)  e
 4 x + x

 ,  up to  x
 3
.   

3)  ln (3  +  x),  up to  x
 4
.   

4)  ln (9  -  x
 2 

),  up to  x
 4
. 

5)  e
- x

 cos (4 x) ,  up to  x
 3
.   

2
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Answers

1)  

2)  

3)  

4)  

5)  

sin (3 x)  =  3 x  - + - . . .
9 x

 3

2
81 x

 5

40

 e
 4 x + x

=

2

          1  +  4 x  +  9 x
 2

+ + . . .
44 x

 3

3

ln (3  +  x)  =  ln 3  + - + -           + . . .  x
 3

81
x

 2

18
x
3

x
 4

324

ln (9  -  x
 2 

)  =  ln 9  - - - . . .
x

 2

9 
x

 4

162

 e
- x

 cos (4 x)  =  1  -  x  - + + . . . 15 x
 2

2
47 x

 3

6


