MARUDHAR KESARI JAIN COLLEGE FOR WOMEN (AUTONOMOUYS)
VANIYAMBADI
PG and Department of Mathematics

15 B.Sc. Statistics — Semester - |

E-Notes (Study Material)

Core Course -2:MATHEMATICS FOR STATISTICS Code:24UMAAL7

Unit: 2 - Series: Summation and approximations related to Binomial, Exponential and
Logarithmic series -Taylor"s series. (12 Hours)

Learning Objectives: To gain the knowledge of Series

Course Outcome: Demonstrate the knowledge to determine the sums, expansion and
approximation of series including binomial, exponential, logarithmic.

Overview:

In mathematics, we can describe a series as adding infinitely many numbers or
quantities to a given starting number or amount. We use series in many areas of mathematics,
even for studying finite structures, for example, combinatory for forming functions. The
knowledge of the series is a significant part of calculus and its generalization as well as
mathematical analysis. Apart from these applications in mathematics, infinite series are also
extensively used in different quantitative disciplines such as statistics, physics, computer
science, finance, etc.

1. Summation and approximations related to Binomial Series.

2. Summation and approximations related to Exponential series.
3. Summation and approximations related to Logarithmic series.
4. Taylor‘s series.
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Additional Resource :

https://r.search.yahoo.com/ ylt=AwrPpnka8DZn8AEAHG6S7THAX.; ylu=Y29sbwNzZzMEcG
9zAZEEdNRpZAMEC2V]A3NY/RV=2/RE=1732863259/RO=10/RU=https%3a%2f%2ftutori
al.math.lamar.edu%o2fClasses%2fCalcl1%2fBinomialSeries.aspx/RK=2/RS=KvK6diaYJEy
BmMJOSIJRPPOOIMGAOD-

https://r.search.yahoo.com/ ylt=AwrKEbVs8DZnUAIAMpPpC7HAX.: vlu=Y29sbwNzZzMEc
G9zAZEEdNRpZAMEC2VjA3NY/RV=2/RE=1732863341/RO=10/RU=https%3a%2f%2fww
w.geeksforgeeks.org%2fexponentialseries%2f/RK=2/RS=XRWXlucOw1YQon1G7ydH.2s0s
EY-

https://r.search.yahoo.com/ vlt=AwrlTpGr8DZnbglAjz67HAX.: vlu=Y29sbwNzZzMEcG9z
AzEEdNRpZAMEC2ViA3NY/RV=2/RE=1732863404/RO=10/RU=https%3a%2f%?2fen.wiki
pedia.org%2fwiki%2fLogarithm/RK=2/RS=21sBGzBdEHye2fRXL 6043xfXBQY-

https://r.search.yahoo.com/ ylt=AwrKFYzO8DZnvAIA16.7THAX.; vlu=Y29sbwNzZzMEcG9
ZAZEEdNRpZAMEC2ViA3NY/RV=2/RE=1732863441/RO=10/RU=https%3a%2f%2fbyjus.c
om%2fmaths%2ftaylor-series%2f/RK=2/RS=778 pokKIlzZxatcycV. 3ATSKkkS-

Practice Questions:

Question Bank

Section — A
1. Find the coefficient of x™ in the expansion of (1_1x2).
2. Find the coefficient of x2™ in the expansion of(1 — x2)~1.
3. Find the coefficient of x2 in the expansion of(1 + x)~3.
4. Find the coefficient of x™ in —— + ——
1-2x 1-3x

5. Find the sum of the series 1 + 2 G) +3 G)Z + 00

Find the sum of the series 1 + 2 G) +3 G)Z + 00

7. Find the coefficient ofx™ in expansion of (2 + 3x)~* in ascending power of x
8. Find the coefficient of x™ in expansion[1 + 2x + 3x? + 4x3 + ---]2

3

9. Find the coefficient of x2 in the expansion of (1 + %)E
10. Define binomial series.

2
11. If a, b and n > 0, find the values of 1 + —— + M[L] + o
a+b 2! a+b
12. Define exponential series.
13. Showthatl(e —1) —1+24+1 4.
2 e 3! 5!
. 32 3%+ 36
14. Sum the series 1 + Stata T
15. Define logarithmic series

Section — B

1. If x is small, what is the value of a if prove thatvx2 + 4 —Vx2+1=1— ixz + éx‘*
nearly.
2. When x is small prove thatvx2 + 4 —vVx2+1 =1 — ixz + éx‘* nearly.

1.3.5
3.6.9

3. . Sumthe series 1+ +22+ 22 4 .
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https://r.search.yahoo.com/_ylt=AwrKFYzQ8DZnvAIA16.7HAx.;_ylu=Y29sbwNzZzMEcG9zAzEEdnRpZAMEc2VjA3Ny/RV=2/RE=1732863441/RO=10/RU=https%3a%2f%2fbyjus.com%2fmaths%2ftaylor-series%2f/RK=2/RS=ZZ8_pokKlZxatcycV._3AT8Kkk8-

1.3.5

4. Sum the serles—+—+ + .
3.6.9 36912
5. Sum the infinity the series 2 + > + 22—+ ..
9.12 9.12.15
3.5.7
6. Showthat\/_— 143 +m+ 25T 4
7. Sum the series = + S 4 258
6.12 6.12. 18
8. Sum to infinity ofthe serles——2+ e
4 3.6.9 4 3.6.9.12 4
9. Ifa,bandn > 0, find the values of 1 + — + == "("“) [ ]
a+b a+b

10. Prove that x™ = 1 +n(1 —i) +%(1 —i)z + o

3.5.7

4.8.12

. . 1.4 1.4.7 1.4.7.10
12. Find the sum of the series — — + — e
5.10 5.10.15 5.10.15.20

2 3
13. Sum the series ~= + (“jx) + (“;x) 4o

14. Show that 2 (e—;)—1+ +o 4

11. Sum the series 1 — 2 + 32 — 4o
4 4.8

15. Sum the series 1 +— +— +— + -
2! 4! 6!

Section - C
2 42
1. Sumthe serles— + PYRPTRRE
2. Show that — + 7 bt = 3log2 — 1
1.2.3 3.4.5 567
Sum to infinity of the series 1 + ﬁ FRELCLE 1+2;3+4 + -
1\%2 | 579 3
4. Sum the serles—( ) +E(§) 1234( )
5. Sum the series =2 4+ 22 + 32 4 ..
1! 2! 3!
6. Find the sum to infinity of series LA Y 14710
5.10 5.10.15 510.15.20
7. Prove that Y, =21 z

e
n=0on+1)1 2 ' e
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