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Tutorial 7: Sequencesand Series

7.1 Sequences

1. Find a formula for the general temp of the sequence, assuming that the pattern dfrdtdew
terms continues.
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2. Does the sequent{e—} converge or diverge? Find the limit if it is a eengent sequence.
n

3. Determine whether the given sequence is ecgewe If the sequence is convergent, find itstlimi
(a) n (b) (Ej " @ (Trnes
2n* +1 2) 3" an® +n?
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[Note: (i) Knowing lim n=1 may be quite useful.

1+n Inn
e —_— f
n’® +3ooo} & = 0

(i) The following property may be usefaf (f):
If f (x) is a continuous function and the sequeage- L, then f(a,) - f(L).]
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7.2 Series
1. Write down the first four terms of the followingrses. Does the series converge or diverge?
Find the sum if it converges. Explain.
2
= 10°
2 The seried + 1 + 1 + 1 . can be written in the fornZ— for a suitable value qd.
' 202 33 ala =hk

What is the value gb here? Is this series convergent or divergent?

3. Determine whether the given series is convergedivargent.( Try to use the properties of
geometric series or p-series, or the divergendg t€sr series that converges, find its sum.
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4. Determine whether the given series is convergedivargent using Comparison Test.
o0 n2 o0 n2
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5. Use the ratio test or the root test to decide erctinvergence of the seri§ a, .
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7.3 Taylor Seriesand Maclaurin series

1. Find the Taylor series fof x( at the given value &

(@) f(X)=3x"+2x+1, a=3
b)  f(x)=e*sinx, a=g

1
(c) f(x)==, a=1

X

1

d  f=5—, a=2

3-X

2. Find the Maclaurin series fof x(.)

@ ()=

1-x
(b) f(X)=cos3x
(c) f (x)=xe*

n=0
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7.4 Fourier Series

In each of the following, a periodic functionpériod277 is specified over one period.

(i) Sketch a graph of the function form2 x< 2r, -3t <x< 3z and —4 <x<4x.

(i) Obtain a Fourier series representation for thetfanc

1 if-m<sx<0
f(x)= .
-1if0sx<rm

0 if—-m<x<0
f(x) = .
X fO0sx<rmr

0 if —m<x<0
f(x) = .
cosx ifOosx<rmr

-1 if —-mr<x<-Z
f(x)=<1 if —5<x<0
0 if 0<sx<m

f(X)=xfor —n<x<nm

f(x)=x*for —n<x<n
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