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LEARNING .BJ ECTIVES

Aft.er studymg tl'us chapter, the student w1ll be able to understand i f -
_'f _Defn'utlon of sequenee and serles _ e e
t -Arnhmetlc pmgressnnn and 1ts fermulae

. 'Geemetrle progression and 1ts formulae

. . '__Busmess appllcatlon of progressmn

.9 1 INTRODUCTION

-In thls chapter we shall stucly a few spemal types of fll‘llte ancl mflmte sequences Wthh are useful
__m mterest calculatlons and some apphcatlons m fmance and other areas We shall dlsc:uss two}.
_types of se1 1es w:th sequence mcreasmg or decreasmg by an absolute quantlty or a certam ratlo'_{_'
desagned as anthmetlc and geometrlc prngresswns respectwely - .

-9 2 SEQUENCE AND SERIFS
'_A sequence .1s a spe(:lal types of functlon whose domam 1s natural numbers (N 1 2 3 ) and

- o AR -
2 1 = . - = o 5 T ! -
= = . 3 i - ", = 3 - e 2! o ¥ - H v
o T 1] < =R 5 5 - . = e e e ; ; L e
. T - (R L e
;
3
?

'-range Is a subset ef real numbers (R (—-m m))
FOf example 2 4 6 8 .......... ‘ '-:ﬂ- o e - ... - -
'Where the functlon f N -—> R 1s defmed as f (n) 2n for n e N . - %

'lefimtmn (Serles) A serles m success10n of numbers WhICh are fnrmed m order accordmg to

some defmed rule called the law nf the serles - . . . .
z) 1 3 5 7 ......... n)lO 5 0 5 -—10 -
”l) 2 4 3 16 ----------- zv)l, — ---,---, -
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 9 3 ARITHMETIC PROGRESSION (A P ) Numbers are satd to be m Arlthmetlc progressron
lwhen they 1n01ease or decrease by a common dlfference :

| FOI‘ examples (l) 2 5 8 ].1 (”) O 2 4 6 ........
- (111) Suppose we mvest Tk 100 at a 31mple mterest of 10% per annum the arnount at the

"‘"_'._end of each year gwes rise to the al‘lthmetlc progression. s -
o name, 130, 140, ... ;;i:?::,;,,;;;,::a*rf*;ae=ae«»r«~~«~wr=-~-~--;  
'}GENERAL TERM (OR n- th TERM) OF AN ARITHMETIC PROGRESSION

-*'_Let the serles be a a + d a + 2d a + e _._..‘,_._;;';;;_;;_.'f;ﬁ.‘... to nterms =

}IIere " _ -. o f" x.h 'f'" . . ;
Common dlfference 4 .

- The flI‘St term =a= a+(1 l)d - .

- "_.;._;2”“:l term a + d a + (2 l)d -:-?.  :__- - -

> term a+ 2d a+ (3 -1)d

o ?'_fj-“‘4 term =g+ 3d -a +(4 l)d__f" -

:--'_Hence the n term a+(n 1)d

j_;-SUM OF THE FIRST" TERMS OF ANAP e .
"'_Let the arlthmetlc progresswn be a a + d a + 2d ..... | o e
The nth term is = a+(n l)d - _' ' . '
:-_'-_Let S, denote the sum of fll'St n terms of the progressmn -

-S"' ‘-a + (a + d)+(a + 2d) .. +(n I)th term + nth rerm e
 =at(@+d)+(a+2d)+. + fat(n-2)d}+ {a + (n l)d} ............. )
:'Wrttmg the sum of the serles n the reverse erder we get - o
5 {a +(n 1)d }+{a + (n 2) d }+ ...... +(a * d ) + a -z (2) -
'-Addmg (1) and (2) we get - .- | - e
25 {2a+(n I)d}+{2a+(n 2)d +d}+...;*...+{2a+(n 2)d +d}
- - :_+{2a+(n l)d} . -
- f - ={a+@-na}+ {2a + (n l)d}+ ..... +{2a + (n 1)d}
- +{at(n- 1)d} -- &
- __ ___ = 5 {2 a + ( n l) d}

. ——{2a+(n-——-1)d}



SUM oF SOME SPECIAL SERIES
(z) 1 + 2 + 3 + + n - n(n2+1) - | j

9 4 GEOMETRIC PROGRESSI.N (GP) S
. bYaconstantratm

A geometrlc progressmn 1s a 9equence whose terms mcrease or decreas by a consiant 1aug,

called the common ratlo - .
(i)3,6,12-,24,..-}..‘.-._” (u) -1- 1--—-,- . (m) 5 10 20 40 ........ -
GENERAL TERM (or n-th term ) .F A EOMETRIC P%e GRESSION,'V' _

Let a geometrlc pmgressmn be
- a ar ar ar _

NOW, - ..
= Fll’Stterm . =0 —-—gr ., - 2ncl term = :ar ar

5 T 1 5 iy 5
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SUM OF A SERIES OF THE FIRST n-TERMS AT A G.P
Let a geometrlc progresslon be a, ar, ar_ , -,a?"””l - -
Where, flrst term a, number crf term = n and common ratto = r f - .:Q_fs-:-_ ;5

- S = a + ar + ar +_ i + ar
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9 5 BUSINESS APPLICATI.N

*.A:ﬂprece of eqmpment ccst a certam factory Tk 6000()0 If 1t deprecrates m value
.15 % m the flrst year 13 2 % m the next year 12% m the thrrd year and sc an what wrll be 1ts;f.::_.

_value at the end of 10 years all percentages applymg to the orrgmal cost"’

Solutlon' Suppose the ccst cf an equrpment 1s Tk 100 Now the percentages to deprec1atrcn at--‘f'_:'='__

Whrch are m A P

Where ftrst term a 15 and common dlfference d‘ = ---—-- :;’f_ -

'l g 3 r L ¥ 7 ' 5 = e S L i

Hence the percentage of deprecratron 1n the 10th year - ---.__-—a 3 (10 l)d = 15 + 9 >< =)

AISO wtal Val“e deprec‘ated “i‘ 1' years - - . - .
--.1 5 + 13 L, + 12 + .............. + --3— 3 1 . — 2><15+(1 O-— ) —=p =— 30— | =—

||

|
W
D
1

Hence the value of equrpment at the end cf 10 years =

The tctal cost berng Tk 600000 1ts value at the end cf years

= Tk 6.0000 >< 21—5- = Tk 105 ‘00

| '( ) Fmd the total salary pard to the manager 1n 10 year :
(ll) Salary at the end of 10 years e - -

- Imtlal salary, _a Tk 4000
. Increment d Tk 500






S Progressmn I

Olluthor receiyes a royalty of Tk 2000 1n the f1rst year Next year rt falls to Tk 1500 |
toTkl 125 in the followmg year Assumrng that his royalty in the followmg years .

Problem_
and fu
contmue to falls 1n thlS geometrrcal progressmn calculate the max1mum possrble royalty that he
1s l1kely to recewe .. - . - . - = .
'Solutlon' Royalty rn the 1“ ynd and 3]rd year are 2000 1500 1125 respectwely .
Then the royalty 1n successwe years forrn a G P Whose f1rst term 1s a 2000 and common ratro

1500 -

2000 4

2000
— = 8000

Solutmn Smce - gwen the present value 1s Tk 2048 then the value after - one year |

= 2048>< (100 25)% = 2048>< 17050 :_-,_—1536

The values at the end of second thlrd fourth year form a G P wrth frrst term a 1536 '
Common ratro - -
Valuc at the end of e1 ght years = 1 536 >< 4 -—205 03 - . =

I-l.,""

i1 X person has two parents four grand parents elght great grand parents etc Fmd the
number Of ancestors Wl’llCh a person has m the 12‘1‘ generatlon back and total number of all
ancestors 1n these precedlng 12 generatlons assummg that there are no 1nter mamages | -
Solutmn' Number of parents of 1"‘1E Zm 31"d generatrons are 2 4 8 respectwely

Number of parent of 12t generatron 12_ 1_ =2 2” —*4096 ' . -
Total nurnber of ancestors 1n these precedlng 12 generation is = Lk 4 + 8 + ..... to 12 terms

: 2_. . ._8190
2 1
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- - HI EF HEVIEW

"__ff-'_'___;:-Sequence' A sequence IS specml types cf functlcn whose domam 1s natural numbers
'.'-jj_(N 12 3 ) and range IS a subset of real numbers (R (-—w m)) For ex 2 4 6 8 -
3:5':::_:-5.Ser1es. A serles 1n successwn of numbers Wthh are formed m order accordmg to some defmed
_':-_'.::I'UIB called the ]aw ofthe senes e = | | agie s s S
'__....-...-Arlthmetlc progressmn. Numbers are sald to be in arlthmetlc progressron when they mcrease
or decrease byacommon dlfference For example 2 5 8 11 = .
_f:_,f__Geometrlc progressmn' A geometrlc progressmn IS a sequence whose terms 1ncrease or
| _i._"dccrease by a constant ratlo called the common rat10 For example 3 6 12 24 ....... =

Multlple Chmce Questlons

1 j'-_Whlch cne is 1n arlthmetlc progresswn‘? -

( a) 1 2 4 8 ________ . . (b) 3 5 9 17 ________ - .
: 2 : S um - f 1+2+3+ ...... ..... + 1 0 IS -
e (b) 5050 (c) 550 (d) 50 .
3 l'lth term Of a El d a + 2d """"" IS e

@a+ ,;d " (b) a+<n 1)d (c) - (n 1>d (d) --z-—-—{2a+(n 1)d}

4, }:_II a b c 1s 1n arrthmetlc progressmn then whrch is not correct
*4.*(3) b unc b <> 2"

(ﬂ)b c--a b (d) b+a c+b

'b
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””""*_Brlef Questlons .-

. erte down the general term of A P

Wme down the general term of G P B O —
. ,_fWhlch term or serles 12 9 6 ........... 13 equal to 30 ‘? _ -

en 7 _O then what is the sum of a+ar’ + ar + e +ar”"’1:‘?
If r < 1 then a + ar = ar + ----- '? = -to 1nf1n1ty -‘? _ .
R m e it

NUIme lcal

1 - )efme p1 0 gressmn (or serles) W1th example

2 What 19 ar 1thmetic pmgressmn‘?’ F md the general term and sum to flrst n terms of the
_ _' _::.__jf;"__follow1ng duthmetlc progrebsmn - - - -
a a + d a + 2 d a + 3 d ------ f - ” .””“ '. ' e -N | | J

- a ar ar a?’ -
- (1) Fmd the general term of the progressmn
(11) Fmd the sum of the serles up tonterms -
Fmd the general term 10”1 term 15th term of the followmg A P 3 8 13 18 .....

Fd I emorte il iot o a2 1L T oanka oy

sl g LR 4
:3"
bl
e
H.
g
5

| O
=
| -
| :5"
("D
Eﬁ
('[3
e
('IJ
O’J
Ul
'x.]
‘\D
p....._h
1'""‘
E'E
\J
Lh
~



(l) 72 70 68 (u) 2 3 5 5 6 5 ....... z‘o 25 term -
(m) 7 14, 21 .............. m 20 rerms (w) -4,-1,2,5, ......... .o 21 terms

10 'Frnd the 20‘h term of the arrthmetrc 15 13 1 1 calculate the number of terms .
- -_.__;'_:__.’requrred to make the sum equal to zero - . .

5 Fmd whlch term of the series 0 004 o 02 0 1 __________ ,S 12 5
5, S,

1'. 3 . Fln d the n term Of t he Serles 9 6 4 ...... ”” _ .'

() 5n .2 48 73 ()_26 ( )

() (1)952 (11) 500 (111)14’70 (1v) 546 (10) 25 16 (11) 6"‘ term | .

(12) - -—486{ ;3'

- How many terms of the serres 20 20 16 ....... must be taken so that the sum may be 72

-

. _"':.The frrst term of A P 1s 2 the nth term rs 32 and the sum of frrst n terms 1s 119 Fmd the
= F 1nd the three numbers m A P whose sum 1s 9 and the product 1s 165

- Frnd the four numbers m A P whose sum 1s 120 and the sum of whose squares m 120

- (s

LA

: --Flnd the three numbers m A P Where the sum of the numbers 1n 24 and the sum of therr .
__-_.._.I;._._.:',“"-cubes is 1968 - - o R '_ -
6. '-:Frnd the frve numbers tn A P such that their sum 1s Zer0 and the sum of squares 1s 135 .
5 '_‘_The thtrd term of a G P 1s 2/3 and the 6" term is 2/81 find the 8‘“ term | s :i_'f f'
E The fourth term of a G P 1s 9 and 1ts tenth term 6561 e | ~~ f .
a) fm d the Senes b) f i n d the Sum e e



9.

10 | Sum to n terms the serles ' (a) 5 + 55 + 555 + ..... to n term ﬁ

314 | Business Matheematics;

Fmd the sum of the G P to mfmlty

- (b) O 8 + 0 88 + O 888 + ............. to n term

Fmd the mflmte G P whose term 1s 1/4 and the sum 1s 1/3

'.'_.__The cost of bormg a tube well lOO meter rs as follows The cost of frrst meter is tk 50,
and for each subsequent meter the cost 1s 2 taka more than the precedmg meter Fmd the
‘-f-f__"'f}.-'f“"_-_cost of 50“‘ meter and the total cost ' ... - =

_'3'-'__1nstallments each mstallment bemg less than the precedmg by tk 10 Fmd Separately the

A man borrows Tk 2000 and agrees to repay a total mterest of tk 340 m 12 monthly

fj--f:‘-:'-._;__f__amounts of the fII‘St and the last mstallments

14A machme was purchased for fl( 4000 on account of constant use the value of the
-_._:f_'-*'.'__-'-'mach1ne deprec1ates at the rate of tk lOO per year What wrll be 1ts value at the end of the
15 A man saves I‘ k 100 m the flrst year In the succeedmg year he save tk 20 more than the
;':-last How much has he collected at the end of 20 years . _' -

16 '_ A man repay a Loan of Tk 3250 by payrng tk 20 in the frrst month and then lncreases the
ﬁ  . "-;"payment by tk 15 every month How long wrll 1t take to deas hlS loan‘? - .

. -j-’productlon of coal goes on decreasmg by 30 percent per annum fmd

The yearly output of coal from a certam mme was 150000 tons 1n a parncular year If the

(a) The output m lO years and n the lOth year (b) The total productlon of coal 1n the mme

A factory plant deprecrates at the rate of 4% every year Flnd the cost of the plant ten
- years, hence 1f the cost at the ttme of purchase was Tk 2000 -

L
- - After how many years wrll 1ts Value be less than half 1ts orlgmal Value?

A machme deprecrates 1ts value each year by 8% of 1ts value at the begmnmg of the year

) The early output of a coal mme 1s found to be decreasmg by 20% of 1ts prewous year
. output If ina certaln year 1ts output was Tk 20000 What could be reckoned as 1ts total
21 %-ﬁMr Irtlza saved Tk 16 500 m ten years In each year of ten the frrst he saved Tk 100
f_’é__':_'.’f,more than he did in the precedmg year How much dld he save 1n the flrst year‘? -



2. Mr Towhrd buys natlonal savmgs certrfrcates of yalues exceedrng of the last years_
";:_.__purchase by Tk 100 After 1() years he fmds that the total value of the certlftcates_'_?_,_'. |
purchased by hlm 1s Tk 5000 Fmd the value of the certlflcates purchased by h1m -

_'-f_-f:_._.;;j;:;i;:_?_:;_ﬁf;f_f(l) in the frrst year

.(11) 1n the 8‘*1 year

Mr .rnob agrees to pay a debt of T k 2500 in a number of mstallments each mstallmentf}_fsi

i'_'-_jf:’,_:;.:f.f_'(beglnnmg wrth the second) exceedmg the preyrous one by Tk 2 If the frrst mstallment'_':
by of Tk 1 Fmd how many mstallments wrll be necessary to wrpe out the Ioan;f?f |

~ completely?

_-By arranges to pay off a debt of Tk 9600 m 48 annual mstallments whrch form an

hen 40 of these 1nstallments are pald B becomes mstrument and hlS

'-'?-g.:ff_:-'_credltor fmds that Tk 2400 stlll remams unpald Fmd the yalue of each of the flrst three.:jf
' lnstallments of B Ignore mterest .. - s

5 -

A money lender lends Tk 1000 and charges an overall mterest of Tk 140 He recovers}-;-_

. the loan and mterest by 12 monthly mstallments each less by Tk 10 than the precedmg

. Fmd the amount of each mstallment

An enterprlse produced 600 unrts m thc 3’ year of ex1stence and 70 umts 1n 1ts 7 year

(1) What was the 1n1t1a1 productlon in the 1 year‘?
(11) What was the productlon m the flfth year‘7 o
(111) What was the total productton m the flrst fwe year -

._-At 10% per annum compound 1ntemet a sum of money accumulates to Tk 87 50
' 111 4 years Fmd the sum 1nvested 1n1tlally - .
.; _-C alculate the populatlon m 1985 1f the populauon in 1975 IS 55 crore and 1s
growmg at a compound rate of 2% annually



e e T s e Pl et I L M T e el
\,ﬂva@'ﬁfw S B R T -’;ﬁfﬂi&?i fﬁ‘@%&%
o 5 T R Tt : 5 X e i e

o

S




