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Example:- Find the Maclaurian series generated by sin x at x -- 0

Solution:-

f  (x):/(0) + '+. +f"!o) *z 1f" ' !o)-xt + " '+ r<2rol *+ * " '

Calculus II (Second Class)

&

W
f (x) = sinx

f"(x)  = -  s inx

f*(x) = sinx

f'"(x) = (-1)n sinx

f'"(o) = o

f'(x) = cos r

f" ' (x)  = -cosx

f ' (x)  = cosx

f 
(zn+t) (x) - (_1)n cos r

;czn+r)(O) = (_1)"

) c x 3 ) F €
s i n x  =  o *  u  

- : r +  

"  
+ " '  =  \ , ( - 1

n=0

e-x=r-i '*{r,-;.T ffi$so  &wso sf f iw
ry=1*f.&1 W}#

Series generated bY etr is

x x z x 3 x 4 x s x n
e x  = r * 1 t  * T +  z t * A * 5 l " ' + ; * " '

H.W: Find the Maclaurian Sdries generated by sinh x at x = O'

w
o s 9 * i s i n 0

1an

now, replace xby i0

ie  i 2e2 ,  i . 3e3  i 4e4  i ses  .  i 6e6
e i o - - 1 * r ,  + i + t +  u  +  s r  *  a  + " '

i 0  g z  i e 3  g +  i " e s  g o
e i o =  1 * u -  

z l -  3 !  
+ A +  

5 !  
- 6 l  + " '

2n+7

(2

The
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eio = (' - r!, .T - # . ) .' (' ?:{ + )
# f f

Tavlor Series :- r

If instead of approximating the value of / near zero,we are concerned with values of tr near some
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other point a,wewrite our approximating polynomials in powers of (x - a) :

pn@) = Qo * at(x - a) + az(x - a)z + "' + an(x - a)n

When we determine the coefficients Q.s,CL!, ..'. ,Qn, we are led to a series aS

(1) Maclaurin Series is a Taylor Series with a

(2) A function cannot generate a Taylor series

derivatives of all order at x = a

Calculus II (Second Class)

- - -(8)

= a unless it has finite

thepo in ta=Zrc
ta = 2n are the same as their values at a = 0,

a t x  =  2 ?

Example :- Find the TaYlor series

Solution:- The value of cos x and i

Therefore

fzn)@)= (-1)k.osrrA &rot 1@rc+t)(x) -  (-1)k+1sinx

llrt)12rc):(-1)k qfur"ff fQk+L)(uTt) = 0

as in previous example. Theffired series is

f(2) + f'(2)(x -

We have

f(x) : x-',

$ "  _ -  ^ , -  L

are the first five terms of the Taylor series generated UV f @) = 
i

first 5 terms are with a = 2

1{+)(2)(x - ?)^
4l

L
z'
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f (2) = 2-\ =



f 
'(x) = -x-2,

f"(x) = zx-3 ,

f  " '(x) = -6x-4 ,

fn(x) = i24x-s ,
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f ' (2) -  -#,
2 t

f " ( 2 ) = F ,
dt

f" '(2) = v,
4!

f * (2 )  =  -F ,

The first, 5 terms of the Taylor series are,

L  ( x - z )  ( x - 2 ) 2  ( x - Z ) t  ,  ( x - 2 ) *  ,
2 - T - T - T - T =

The Binomial Series :-

Calculus II (Second Class)

&

W
The Maclaurin series generated bV f @) --.(7 + x\m,tt.."t:.Komial

To derive the series, we first list the function and its derivffie:-frr

f (x) - (1. + x)m # U&'
f '(x) = m(1* x)m-t ffiW
f "(x) = m(m- 1)(1 * x)m-z .e W

f "'(x) = m(m - t)(m - z)(L +
a

(

a

fk(x): (m- 1)(m\ z)ro- k + L)(1 * x)m-x

We then evaluate these at x JO and sub. In the Maclaurin series formula to obtain

ial series to estimate ^tm with an error of less than 0.001.

s s
kffi
u \ d

We take * =i ,ffi = 
] in.q (*) to obtain

o +11't,= 1 * ; i.rt l)!-.t l) rh, *(l)(/)(-31),1,'* ..

= 1 * 1 -  1  
+  

t  -  t  
+ ' . .- 

8 r28 tO24 32764
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I  - o . ooo97<o .oo1
7024

For error less than 0.001 , - the approximation

,lm = 1 * ;- **= t.tL7Lg75 is with fr of the exact value and thus the required accuracy.

Convergence of Power Series :-

The power series

\--'r
)  & n x n

/-r
n=O

Defines a function whenever it converges, namely, the function

number.

f

Convergesforx=c(c rgffiabsolutefor all |xl < lcl. If the series diverges for

x = d then it diverges

The interval of converg.n"rfupower series zLo an xn can often be found by applying the

Ratio test or the Root test to the series of absolute values, LLolan x"l

(Root Test)

(a) X en xn converges absolutely for all values ofx forwhich p < L

(b) X en xn diverges at all values of x forrvhich p > L,

(c)z an xn may either converges or diverges at a value of x for which P : 1
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lanx"l
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Example :- Find the interval of convergen ce oflf,=1t ,

Solution :-We apply the Ratio Test to the series with absolute values and find

l x n + I  n \p = ligg hTT.il= t*t

Therefore the original series converges absolutely if lxl < L and diverges if lrl > 1
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converges,

i s 2 < x < 3

Calculus II (Second Class)

The series converges absolutely for

l Z x - 5 1  < 1  o r  - 1  < 2 x - 5 < L

or

4 1 2 x 1 6

At the end points

When = 2 ,the series is

W h e n = 3 , t h e s e r i e s i s

Therefore . the interval

^ffiw
verges

2 < x 1 3

s @
Lttt=7

s @
Ltn=7

n-7

Page 15


