Sequences and Series

INTRODUCTION

In this unit, gtudents will leam fo analyze and solve problems imvolving arithmetic,
geometric, and harmonic sequences and serigg, inchuding their real-world applications.
Students will identify various sequence types, compute finite and infinite sums, and
utilize gigma notation. Additionally, they will explore practical scenariof such ag motor
vehicle leasing, investment planning, and finencial celculations. This unit also
emphasizes applying these concepts to diverse fields, including healthcare, finance,
and traffic modeling. Finally, smdents will be able to solve both theoretical and real-
life problems using sequences and series effectively.

Let us observe the following pattern of numbers:

G 5,11,17,23, ... (ii) 6,12, 24, 48, ...
24 8 16

iif) 4,2,0,-2,—4, ... ey 2,2 828

i) 4,2, W 39 27 m

In example (i), every number (except 5) i8 formed by adding 6 to the previous numbers,

Hence a specific pattern is followed in the arrangemeni of these numbers. Similarly, in

example (ii), every mumber is obtained by multiplying the previous mumber by 2,

Similar cases are followed in example (iii) and (iv). When a set of numbers follows a

pattern and there is a clear rule for finding next number in the patiern, then we have

sequence as in above examples.

6.1 Seguence

A sequence is a function whose domain is the set N of sll natural numbers, whereas the

range may be any subset of real numbers or complex numbers. The numbers in &

sequence arg called its termn. We denote the first term of 2 sequence as a,, second term

asazandnﬂon.'rhen“‘tam]ufasaquemeiﬂ denoted by g, , which may also be referred

to as the general term of the sequence, and the terms immediately preceding it are called

the (n — 1)™ term, the (r — 2)™ term and so on.

6.1.1 Finite and Infinite Sequences

1. A sequence which consists of a finite number of terms is called a finite sequence.
For example, 2, 5, 8, 11, 14, 17, 20, 23 is a finite sequence of 8 terms.

2. A sequence which congists of an infinite number of terms is called an infinite
sequence. For example, 3, 10, 17, 24, ... is an infinite sequence, or more gencrally
as 3,10,17,24, ..., Trn— 4, ... to show how each term was generated.
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If 2 sequence is given, then we can find its #® term and if the #™ term of a sequence is given |
then we can find the terma of the sequence.

Find the first four terms ufthﬂfoﬂowﬁngsequmneswhnsenﬁMm

given:

() @a=3n+1 () a=3n"-3
TG ax=3n+1
Substituting n = 1, 2, 3 and 4 we have

a=31)+1=3+1=4

Similarty, a,=3(2)+1=6+1=7

a,=3(3)+1=9+1=10
g=34)+1=12+1=13

The first four terms of the sequence are 4, 7, 10, 13,

(i) a.=34"-3

Substituting # = 1, 2, 3 and 4 we have

a =3(1¥-3=0 _

Similarly, a, =3(2P-3=3(4)-3=12-3=9

a,=3(3P -3=-39)-3=27-3=-24
a, =3(4yY-3= 3(16)—3;’_43"-—'3 =45

The first four terms of the sequence are 0; 9, 24, 45.

Sequences of numbers are also cafled progressions. Depending on the pattern, the

progressions are classified as follows:

() Arithmetic progression (i) Geometric progression
(iii) Harmunmprogmsston
P EXERCISE 6.1 _d
1. Find the ngsbdéur terms of each sequence,
() 12,16,20, ... (i) 3,1,-1, ...
2. Write down the first three terms of each of the following sequences:
() a=3n+5 (ii) a ,=4a —7 and g, =3
(i) @ = (1—3)n+1) @) =1 g, =—
a +2
(") a=8-_2 V) a=1, d,=Ca,+2)
3+n
(vii) @, — (24 (vili) a, = (1§ 7a*

. Write down the 15%

3. An expression for the »™ triangular number is n(ﬂ; D

triangular mumber. Make a friangle of dots by taking n = 3.
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4, Wriie down the ™ term of each of the following sequences:

@ 1,4,9,... @) 1,1+2,1+2+3,...
(i) @, b, @, by, ar by, ... (iv) x, 2%, 3%, ...
) a ,a,+da,+2d, ... M) a,,ar,a?, ...

a | 2a 3ay, . a1 11
o )51+q bte, Be, (m)al a+d at2d

6.2 Arithmetic Progression or Arithmetic Sequence (A.P.)

A sequence {as} is called an arithmetic sequence or arithmetic progression (A.P.), if
Gn — fix-1 i8 the same number for all # € Nand # > 1. The difference da —an1 (# > 1)
ie,, the difference of two consecutive terms of an AP, is called the commom
difference and is usually denoted by 4. _

Thus, an arithmetic progression is a sequence in which each term after the first is
obtained by adding fixed constant to the previous term. This fixed constant is called
commean difference of'the arithmetic progression.

For example: Following sequences are in AP,

(i) 1,3,5,7,... (common difference iz 2)

(i) 54, 51,48, ... (common difference is ~3)

An arithmetic progression with # terms ¢an be written
as:

If‘al a.! azl (L1 G_,...Ifﬂiﬂ-A.P.,

then d=0. -a=a—a = ..
whmen_iln“'te:mofﬂieﬁ.l’.

a, a+d,a+2d,..,a+(n-1)d
The #® term of an arithmetie progression can be written as:
a,=a+({n-1)d

@ 1= 2+ 3"m/ﬂ,‘hr ermg of an AP, gre denoted by a, 4,, g, and o respectively.
(i) n"’mﬁnmﬂmmdquﬂ is (#t — s+ 1) term wheee *m’ denotes the total ramber of terms

{iif) Three numbers &, 5, ¢ are in A.P. if and only if 2b=a+e¢.

(iv) Any term {except first end last) in en AP. is equsl to half of the sum of two terms equidistant
from it

(v) Ifﬂlctl:malisunlnmnrnutgivm,ﬂmu"’m'bewﬂttmasaﬂ=a_+{n—m}d.ﬂzm.

L Note that the subseript of the given ferm and cosfRcient of 4 som to ».

The middle term of an A.P. depends upon the number of lerms, for example

G 1,3,5,7,9,1lisan AP. withn=6

(i) 1,3,5,7,9,11,13 is an A.P. with n="7
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1.e., If ithe total number of terms of an A.P. 18 even, then there are two middle terms 1.e.,

th
[g) and [g+1)‘1 where » represent the mumber of terms. In example (i) §, 7 are
two middle terms,

If the total mumber of terms of an AP, is odd, then there is only one middle term ie.,

2

6.2.1 Selection of terms in A.P.

(i) Three consecutive ferms of an A.P. can be chosen as a—d, a,a+d ora,a +4d,
ora-~+2d

(ii) Four consecutive term of an A.P. may be written like a -3, a -d, a+d, a+3d
ora,atd, a+2d,at3d

(i) Last four consecutive terms if £ is the last term can be written as below:
£-3d,0-2d, £—d £

If each term of an A P. i3 increased or decreased, multiplied or divided by same non-zero

number, then the resulting sequence is also an A P. that is, if a,, &, @y, ..., G, .. ArE N AP,

with common difference d then

i) gtk atk, .. ¢ Lk, .. arealsoin AP, with common difference ‘d”.

(i) ka, ka,, ... . ka, ... are dlgo in AP, with common difference ‘&d” .

["—”Tmmaxmple(ﬁ)mthemlymidmem.

(i) %, %, .%. is fre also in A.P. with common difference %.

(iv) Term by term addition or subtraction of two A.Ps. is also an AP. ie, If
8, Oy, Gy nlyy ... a0d B, b, by, .. b,. are in AP, then gt b,a, =5,
a, + b, ... are algo in AP,
[RTYITIF 2| Find the general term and the eleventh term of the A.P. whose first term
and the common difference are 2 and —3 respectively. Algo write its first four terms.
Here, ¢, =2,d=-3
Welkmow that ¢, =a, +(n— 1)d
So, a, =2+Em-1)¥-3)=2-3n+3
a, =5-3n (i)
Thus, the general term of the AP, is 5—3n




our ¢ v —

" 11 in (i), we have

g, =5-3(11)
=5-33=-28
We can find a,, a,, a, by puttingn=2, 3, 4 in (i), that is,
a, =5-32)=-1
e =5-3(3)=-4
g =5-34)=-7

Hence, the first four terma of the sequence are: 2, -1, -4, 7.
[ETT I 3| If the 5™ term of an A.P. is 13 and 17 term is 49, find @, and a,, .
EIITTTT Given that a, =13 and a, =49 :
Puttingn=5ina, = ¢ +{(n—1)d, wehave a, =a,+(5~1d.
d =dy +4d
13=n,+44 Coa. =13 V)
Also @, =6 +{(17-1)d
49 =g, +16d (e =49)
49 =(a,+4d)+124
49 =13+12d by (i)
= 12d =36 =. d4=3
From (i), @ =13-4d=13-4(3)=13-12=1
Thus a,=1¥(r~1)3)=3n-2 and
G, =3(13)-2=139-2=37
[ZTTTIT 4] Find the number of terms in the AP, ; if 2 =3,d=7and a,=59

(XA, Using'a, = 4, +{n—1)d, we have
39=3+(m-1)x7 (v a=3aq=3 andd=7)
$6=(n-1DxT=>n-1=8=n=9
Thus, the terms in the A.P. are 9.
BTN 5| If @, =3r—11 find the A term of the sequence.
EITTIT, Replacing n by n+ 2, we have
G422 =3(n+2)-11
@,=3n+6-11
a,=3n—3
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P” EXERCISE 6.2 P

Find the common difference and write the next two terms of cach arithmetic
sequence.

@ 9,16,23,... @) S5, 5+v2,5+242,..

Write the first three terms of each arithmetic sequence, with given information.
D a-=-24d=13 i o =12,d=-13

Finda,  ,mda, ifa =4+3n

Find the indicated term of each of the following arithmetic sequenoes:

) a=3%d=7a, () 8,3,-2,...,a,

The 18" and 30” terms of an mthmehcsequenoﬂm?pﬁ‘k@ 9 respectively.
How many terms of this sequence are less thenm 10007

I530] atermof'the AP. 5,11, 17,...7

If2x, x + 8, 3xr + 1 are in A.P., then find the velug of x
Which term of the AP, 3, 8, 13, .8 1237 o\~

Which term of the A.P., 30, 29.5, 29 'AH t negative term?
'Ihe?ﬂ'andZI"tmmsofmAP are3 07 respectively. Find the AP. and

its 100 term.

If 1 ' ! aremA.K%showﬂmta b_a- ]
a—¢ b—c a—c b-a

How many numl: uf are divisible by 77

Find the 8 term from ofthe AP, 8, 11, 14, ..., 185.

] o
Fmdthnn'hten& i?ngrmun [ij .[?] :(l??j s+« . 15 the progression
anA.P?

If the netic progressions 3, 10, 17, ... and 63, 65, 67, ... are such that their
n® equal, then find the valve of .

If the ® term of an AP. is ¢ and the g™ term is p, prove that its ™ term is

(ptg—n)

i) )il wis AP, dewtini b 22
a b c a+ce

I.fl land— arein AP, shuwthatmﬂwmmnndlﬂermcemu
a b € 2ac

If @, end &, denotes two different ferms of an A.P., show that its #™ term is

ociles k)[ 4 )
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20. If a,,a,,a,,...,4, are positive and in AP, prove that

1 1 n—-1
+ .

r 1~ e o gt

21. Ifthe roots of the equation (b—c)x” -+{c—a)x+{a—b)=0 are equal. Show that
a, b, c are in AP

22, Ifthe sides of a right-angled triangle are in A P., find the ratio of iis sides.

23. If the n* term of a progression is a linear expression in #, then pmsre that this
progression 18 an ALP.

6.3 Arithmetic Mean (A.M.)

Ammberdlssa:dtobetheﬁ,]\lbetweenthetwummberseanﬂbﬁa,d b arein
AP. If 4 is the common difference of this A.P., thunA a=dandb-A=d.

Thus A-a=b-4

h‘A \ Ay Ay .., A, are said to be
o d=a+b _ between twd numbers o and b, then
a+bdb ad,A A, A baein AP

(27T 6| Find three A.Ms. bctwean»ﬁ and 342.
PRI Let A, 4, 4, be three A.Ms. between V2 and 342 . Then,

3, A, 4, Ay 33 arein AP,
Hege a,=\5, n=5, @=3\5 uging a5=a1+(5—l)d,wehaw3-\f2_=ﬁ+4d

S 221
4 2 2
A,=Al+d—%+é=% 215
A =4 +d= 2+%=£=%

3 5
—, 22, — th . b e
Thmmﬁ N &m ¢ three A.Ms. between v/2 and 3v2
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P EXERCISE 6.3 _{

1. Find A M. between the given numbers:

@ 2V, 2-3 Gi) (a+bY,(a-b)"

If 6, 11, 16 are three A.Ms. between a and b, find & and 5.

Insert five A.Ms. between /2 and %

The A.M. of two numbers is 7 and their product is 45. Find the numbers.

If # arithmetic means are ingerted between g and b, prove that u“-ﬁ.é.:ﬁ:_T

i . il o

, Where

d is the commeon difference. N\
6. 1f A is the AM. between a and b, prove that (a— A)?-_+-(-,-'i Lp) = 1(::—3:)1 !

w1
7. For what value of », ;b mtheAM hﬂtween.-:randb where a=b.
R

+5
6.4 Series
Thﬂsumofthctcnnsufasequmoemcalhdﬂlcnmesnfﬂlecmpondmgsequmoe
For example, 1 +2+3+ .. +nmaﬁnﬂesofﬁmtnnammlnmnbcm
The sum of first 5 terms of serics is denoted by Sh.
Wewrite, So=a1+az+ -+ gy
Here, & =a \
S=a,+a 2
§=a taytay .
S,=ay +a,+a; + - + ayis known as n™ partial sum,
The sum of the terms of an arithmetic sequence is called an arithmetic series.
To develop & fornrula for the sum of any arithmetic series, consider
S, =a, +(a +d)+(a, +2d)+ ... + (a,— 2d)+(a,—d) +a,
8, =a,+(a,—d)+(a,—2d}+ -+ (g, +2d)+ {2, +d)+a
Thus, 25, ={g+a)+{g+a)+(@+a)+ +(g+a)+(a+a)+(a+a,)
=nla,ta,) [Wehavenmmsof(nﬁa,]]

S.=%(ﬂ1+a.)
But, a =a+(n-1)d
Thus, S,:%[a]+al+{n—1)d]=—';[2al+(n—l)d]
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Find the sum of the first 100 #5770
positive integers. The sum §, of the first 7 terma of an arithmetic
FXITE, The series is 1 +2+3 + .-+ 100, | Series it given by

Since we can see that g =1,4 =100and 3.=§[2‘1+.(ﬂ‘1]d]“ 8, =—:(u ta,)
d=1.

Method-1 Method-2
s, =%(a1 +a,) s, =g[2a1 +(n—1)d]

100 100 '
Sioo =——(1+100) | Sypo ==~ AN+(00=T)L] ~
S0 =5000) | Sipo=50(10D
8,0 = 5050 S0 =5050
Find the 19% term and the partial sum of 19 terins of the arithmetic series:

2_,_3_,_ 5+E+---
2 2

T Here, a,=2, a,= % and d= a,.:—ﬁ-,;-'%—z:%

Using a4, = a+(@-1d.
Substitte »=19
ay = 2+(19-1

_f=.2+1s(%]=2+27=29

Using () §,=(4+a,)

19
8y = E(al"'“ls}

19 19, 589
S, =" (2+29)=—(@3D)="0
b=, Q+29)=—(D="

Find the arithmetic series if its fifth term is 19 and §, = a,+1.
Given that g, =19, that is,
a+4d =19 @)
Using the other given condition, we have
5, = %[2q+(4 — Dd]=ay+1




<> s (R
4a +6d = g +8d +1
30,-1=24
Substituting 24 = 3@, — lin (i), we have
a,+2(3a,-1)=19
Ta, =21 = a=3
From (i), we have,
4d =19-a4,=19-3=16
= d=4
Thus, the series i8 3+ 7+ 11 4.,

How many terms of the series -9 — 6 —3 + 0 + ... amount to 667
HBI‘E, a=-9 mid=-6—-(9)=3.

Let S, =66

Using S, =%[201 +(n—Dd], we have

66= " [2(-9)+(n=1)3]
132=n[3n-21]« = 132=3n(n-7) = 44=n(n-7)
n*—Tn—44=0

55 h Ti‘-\o"-..429+1?6
~ 744225 _7415
2 2
But # cannot be negative in this case, so a = 11, that is, the sum of ¢leven terms is 66.
[ETTI0 1] Find the first three terma of an avithmetic series in which a, =9, a, =105

n=11,-4

and S, =741.
Step - 1: Since we know a4, g,and §,, | Step-II: Findd.
We use S_=E(al+a_)tuﬁndn. &, =i Hu—1d
2 105=9+({13-1)d
n 96=124
741=—(9+10
5, 0+103) §_
741=57n
13=n




Step - 111: Use d to determine a, and a,.
@=9+8=17, a=17+8=25
The first three torms are 9, 17 and 25.
I EXERCISE 6.4

1. Sum the series:

D) 3+6+94+-+ay, (1) %+\."§+%+---+a_}I

2. Find S, for cach rithmetic serics: C\}\L‘
@ & =4 n=25a=100 (i) al=4u,n=zu,d@’i)
(iii) a,=52,n=21,d=—4 4

3. Finda,fmmeaﬁunneﬁcuﬁes:d=s,u=19,s,,=,t-;f\s’é’;‘

4. How many terms of the series: 96 +93 + 90 + - &~ agmount to 107].

. If the three sides ufnﬁght—ung]edh‘iang]%ﬂ{&ﬂ;ﬁmmﬁmmhhf.,
find them. -\

6. Sum the series )

@ 3+5-7+9+11-13+15+17=19+ - {0 3n terms.

(ii) 1+4—?+1D+13—16+‘-12 22 -25+ - to 3n terms.
7. Find the sum of 20 terms of the geries whose 7™ term is 37+ 1.

Ln

8. The 5* and 9® term of P. are 11 and 17 respectively. Find the sum of 20
teTms.

9.  Obtain the sum of gl gers in the first 1000 positive integers which are neither
divisible by S nag

10. The sum o afan A P. is 171 and its eighth term ia 31. Find the series.

11. The 5% f an arithmetic progression is 21 and the sum of first six terms is

90. Figld the 18® term.
12. The sum of three numbers in an A P. is 24 and their product is 440, Find the
numbers,
13. The first four terms of an A.P. are 2, 6, 10 and 14. Find the least number of terms
needed so that the sum of the terms is greater than 2000.
14. Find four mmmbers in A.P. whose sum is 32 and the sum of whose squares is 276.
15. Find the five numbers in A.P. whose sum i8 25 and the sum of whose squares is
13s.
i 1 1

16. If i ] are in A P, then show that &*, °, ¢* are in AP.
a+d c+a b+e
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17. l‘ha surn of the first four terms of an A.P. i3 56. The sum of the last four terms is
112Z. If its first term 15 11, then find number of terms.

18. The first, saccond and lsst terms of an A.P. are a, 5 and ¢ respectively. Show that

R & (b+c-2a)(c+a)
2(b-a)

19. Show that the sum of n A Ms. between o and b iz » timnes the single A M. between

them.
6.5 Geometric Progression (G.P.)
A geometric progression or geometric sequence is a sequence fixed in which each term
after the first is found by multiplying the previous term by a non-zero constant r called
common Tatio. &
Like arithmetic progression, we can label the terms of a geemefric sequence as
G, 4;, @, and 5o on, a,#0. The a™ term is a, and the previous term is a, ;. So,

a,=r(a, ;). Thus, r=—=

A1
term by its previous term. :
6.5.1 Rule for nth term of 8 G.P. {/
Eachtemaﬁertheﬁrsttermismrm]ﬂﬁpléofimprwedihgtmn.ThB,wehaw,
& =ar=ar"
& =ar=(ary= alrz=a1r" >
= azr—(alr’}rﬂp’ =ar"’

a_ alr"" whchlsthcgmsraltermofaGP

652 Fmperﬁes of G.P.
(i) Ifeachterm of a G.P. is multiplied or divided by the same non-zerp number, then
the resulting sequence is also a G.P. that is if g, g,, &, - 2, - Arein G.P, and K is

a non-zero mmnber, then
() kg, ke, ke, ..., k2 ... arcalso in G.P,

®) %. %. %. _ %, . are also in G.P.
(ii) The reciprocals of the term of a G.P. also form a G.P. that is if @, b, ¢ are in G.P.,
111

then — arealsumG.P
a’' b’
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(iii) lfeaﬂhtermof a G.P. is raised to the same power, the resulting numbers alse form
aG.P. thatis, if g, b, c are in GP,, then &°, 5", " are alzo in G.P.

(iv) Three numbers &, b, ¢ are in G.P. if and only if ¥* = ac.

{v) Ifthe set of pogitive mmbers a,, a,, a,,...; @,,... arein G.P., then log g,, log a,,

log @y, wey log @, ... are in AP. and vice-versa.
(vi) Term by term multiplication or division of two GPs. are again in G.P. ie,,
if a,, a,, a,..., a,, and b, b, b, ... ,b,, are in G.P. then ab, ah, ah,, ...,

a, :
ab and— =, e, arcdlso in GP.
h'h’ ha "B,
1561 1112 Find the eighth term of a geometric sequence for which ¢, =-3 and
r=-2.
EITTIT, Here, @ =-3, r=-2, n=8
a, =""'1‘3"'1“_l
a; =(3) "
=(3)- (-128)
a; =384

Find the #® term of the G.P., 3, 12, 48, ...

ENTTON, Here 4, =3, r=4

a,=a-r"
a=3c4"
Find the tenth term of the G.P., for which a, = 108 and r=3.
Step- 1: Find 4. Step - 2: Find @,
'Hefa,n=4, r=3, a,=108 Here, n=10, ¢, =4,r=3
al=a1.rn—l a-=ﬂl'r"-1
4=a1_34—1 a“’=4_31|]—1
108 =27, By = 78,732
4=q
@ =4

|ZFT0M15| Find the 5% term of the G.P., 3, 6, 12, ....

[T, Here @, =3, a, =6, therefore, r=2 = 5 — 2.

a 3
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Using a, =a™" for n =5, we have

a=ar'=32""=3.2=48

Find a_ if a, =% and a.,:% of a G.P,
Solutien; To find g, we have to find ¢, and r.
Using @&, =ar™" (i)
a,=ar ‘=ar , so ar S, (i)
27
2 —64 s @
and —ar t=ar® , s_"b4
9 =OrTmEr o« War=oy (m}
, 3
T, G _ 729 _—8 r (—_2]’
a”? 8 2 3
27 o
= r=—§ ( * N\ (taking only real value of 7)

Put r’=—% in (ii), to obtain @, that 18,

(ELE o o
) T &

Now putting g =—1 and r=~_?2in (i), we get

| a.;fé—i)[—%]"_l = -0 [%]' =1 @T :

" " EXERCISE 6.5 4

1. Find the 6 term of the G.P.; -6, -3, _—; ,

2. Find the 8® term of the sequence, 3, 3%, 3°, -+,

3. The n™ terms of the sequences 1, 2, 4, 8, --- and 256, 128, 64, - are equal. Find
the value of n.

4. Find the first five terms of cach sequence described:

® &=23 7= @) a=579, r=-2




5. Fmdthelzﬂ‘tﬂmoflﬂ?,t -2+21, -
6. Ifthe 4™ and 9* tevms of a G.P. are 54 Bnd 13122 respectively. Find the G.P. Also
find its genersl term.
7. Ifa,b,c, darein G.P., prove that
) ea-bb—c,c—darein GP.
() @—8, 5 —c,c*—d® e in G.P.
(i) &®+&, b+, +d*arein GP. A

B, If(p+ q)"term of a G.P.igmand (p - q)“’tcnnmn,ﬂmnﬁndﬂx(?p “term,

9. Find three consecutive sumbers in G.P. whosemmmlﬁmdthpu‘pmductisﬂﬁ

10. The 3™ term of a G.P. is the square of 1* term, Ifthczn"t::@mgthmﬂndthﬂtiﬂ‘
term. A &'

% % dc are in G.P. Shuwthﬂfhewmpluq%mom :I:J:

12, 1fthe numbers I, 4aud3msuhh'aﬁtadﬁnﬁ~ﬂ1rﬁecﬂnaec1MVGt61msofmA.P
the resulting numbers are in G.P. Fmdlﬁ&ﬁﬂgmlnumhmﬁlheirmmmll

13. 1If three consecutive nmn'berﬂmA,? a'remcrenaedbyl 4, 15 reapectively, the
resulting numbers are in G.P, FJE\Ldthsongmalnumhm if their gum i 6.

14. If p®, g™ terms of a G.P. axﬂqandpmﬁpechvaly,shﬂwﬂmt(p+q)“’termlﬂ

£

|
(¢° = p%). &

15. Ifa, 2a+2, 3¢1+\Q s . are in G.P., then find the fifth term.

6.6 Geometf,lc Mean (G.M.)

Anuml:m'G@;‘Sﬂdtoheagemnumcmﬂm(G]u[.)'betwuentwnmlmbmaandblfa,
G, b are in G.P. Therefore

1. If

.0 Gy, Gy G, ..., G are said o be n
a G @M. between two numbers & and b if @,
= G =ab Gy, Gy Gy, -y Gy baemG.P
= c =:I:Ja_b

| BT 7| Insert three (G.Ms. beiween 2 and %

TR Let G, Gz,@heihreeGM.betweeand%.Therefore




<in -,

l(ﬁ,Gz,Gs,;mmGPHemq z,a,— andn =5.

Using @, =ar™" we have
a=ay®” thatis, a; =ar* @
Now substituting the values of a; and g, in (i) we have

%=2r‘ or r‘=% (i)
Taking square root of (ii), we get
Pt
2
"'Z'J’ta]txw&r'ﬁ:,1"2=l or rzz—lzi £ —1=i%)
2 2 2
1 1
— :'*=:|:—2 ot r=iﬁi
When r=i,ﬂ1mGl=2(i\—J_G z[ )’—1 g=2f L]=L
V2 V2 ) 2 ~V2/) V2
=1 -1 B! 1
e "E-“‘“‘ﬁ'z(ﬁﬁ“ ’(ﬁ] ~ "”"zﬁj"?z
_i N B [_]’__ ’LJ’_ i
When r—ﬁ.ﬂlmf}l.l—.il(ﬁ)—ﬁi,{?i—zﬁ =-1, G,= 2“5 ")
When =_—i.ﬂ1=ﬁ ( ——J_,G =2 j——lG 2'—]] L
r- G G2 -6 -2 & J‘

Herulnﬁg.h&mwmﬂyﬁmbuthmnﬂm'mmmmﬂmﬁm
of 1

PV EXERCISE 6.6 4

1. Find G.M. between:
(i) —2and8 (ii) —2jand 8i (iii) 6and 9

2, Insert four real geometric means between 3 and 96.

3. Ifboth x and y are positive distinei real numbers, show that the geometric mean
between x and y is less than their arithmetic mean.

4, For what vahue of n, ;:i

o=l

is the positive geometric mean between g and b7
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£ T h:: A M. of two positive integral numbers exceeds thedr (positive) G.M. by 2 and
their sum is 20, find the numbers.

6. The AM. between twe numbers is 5 and their (positive) GM. is 4. Find the
mumbers.

7. The arithmetic mean between two positive mumbers ¢ and b is double their
geometric mean, Prove that g h=2++3:2—-43.

8. Ifone geometric mean G and two arithmetic means p and ¢ are inserted between
two positive numbers, show that G* =(2p—g)( -

6.7 Geometric Series

Suppose you e-mail an Islamic quote to three friends on Monday. Each of those friends
send it to three of their friends en Tuesday. Each person whe' receives the quote on
Tugsday sends it to three more people on Wednesday and 50 .on,

E-Mall L X
'@.‘-- MODREY ==mmmoa————f s S X
ﬁ%}-- Tuesday =-====-s 2] |+

(- Wednesday-——-S28 L8R 488 A2 48R 448 LAR 48R AQR

Notice that every day, the mumber of people who read your Islamic quote is three times
the number that read it the day before. By Sunday, the number of people, including
yourself, who have read the quote is 1+ 3 + 9+ 27 + 81 + 243 + 729 + 2187 or 3280.
The numbers 1, 3,9, 27, 81, 243, 729 and 2187 form a geometric sequence in which
@, =1 and r=23. The indicated sum of the numbers in the gequence, 1 +3+9+ 27+

81+ 243 + 729 + 2187 is called a geometric series,

The sum of a geometric progression can be written as: §, = a‘(: r")

-r
To develop & formula for the sum of a geometnic series, consider
8 =g +ar+ar’+ . +ar  +ar” itart! ()

3 R

rS.= ar+ar+.+ar" +art t+art var” (ii)

Subtracting (ii) from (i), we get
8 —rS, =ag—ar* Ifr=1, then 5. = na,




Mameaates (0

| 5 CT T 118| Find the sum of » terms of the geometric series if o, = (—3)[%)..
RN, We can wite (-3 2 s

(LT T oL

uomparmg( EIEJ with ar*" ',wehmal———andr-_—s'

gm0, _%[I_EEI] P

V_ EXERCISE 3 7J
1 1

Thus,

1. Find thesmnﬁl‘ﬁrsrlﬁlermsaﬁheG.P L

2. Tha3“’b::m;uta G.P. is 16 and the 6™ term is —128, Find the first term and the
sum of thefirst seven terms.
3. Sum tomgering the series:
Q) 02+022+0222+ . (i) 3+33+333+.
4, Sum to » terms the series:
@) 1+@+b)+(@+ab+b)+(a+ab+ab?+5)+---
() r+A+BA+(1+E+° +-

s Smtheaarim2+(1—f)+(];}+--~tﬂ3t¢rms.
i
6. Show that the ratio of the sum of first # terms of a G.P. 1o the sum of terms from

(n + 1) to (2n)™ term ia %Ywharcrisﬁlacc}mmﬂnraﬁn of the G.P,
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6.8 Anthmetmn—Genmemc Progression (A.G.P.)
Suppose a,, a4y, @3, ... , Gy, ... iSEN AP, wnd b, b,, By, ..., b, ... 188 G.P. then the
sequence formed by multiplying the comresponding terms of A.P. and G.P., that is, a,b,,
@b, Gybg, ... y @ D, ... 18 5aid to be an arithmetico-geometric sequence.
Congideran AP, a,a+d, a+2d, ..., ja+{n—1)d} anda G.P., b, br, b2 ..., b~ 1
where r=1.
Multiplying the corresponding terms of AP. and G.P., we get an arithmetico-
geometric sequence
ab, (a + br, (a -+ 2dbr, ..., {a+{n—- Dd}br*-!

Note that the # term of arithmetico-geometric sequence is pmcluet of n™ term of AP,
and n® term of G.P.
6.8.1 Arithmetico~Geomeiric Series
Sum of the terms of arithmetico-geomeiric sequence is called arithmehco-geometric
series. Thus, arithmetico-geometric series has ﬂl&fmm

ab+ (a+dbr+(a+2dbr” - +{a+(n - Dd}br* !
Sum of first # Terms of Arlthmetico-Geomeéttic Series
Let S,=ab+{a+dbr+(a+2dbr*+ - +[a+n-1)dbr! {0
Then 7§, = abr+ (a+ b+ < Fla+{n—2Ddbrt +Ha+ (n— 1B (i)
Subtracting (1i) from (i), we get
(1 -7 S, = ab+[dbr+dbr2+ -+ dbr"~Y] — [a + (n — 1)d]|br"

=ab+ﬂ-ﬂi-:—f1)—[a+(n—1)d]br"

-.gb+fi’-db’ —[a+ (n— 1)d)br"

r T

§ = ab 3. dbr dbr"_ _[a+{n-1)d%r" (i)
* 1-r (-r* (-r)? 1-r

which is the sum of the n terms of arithmetico-geometric series.
6.8.2 Sum to Infinity of Arithmetico-(zeometric Series
HA<l,thenr®* - 0andn” — Oasn—
Therefore, (iii) reduces to 5, = %2 + %" _

1-r (-1
which is the sum to infinity of arithmetico-geometric series.
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BT TM19|  Sum the series upto mterms: 2-1+3-2+4-4+5-8+ -
LetS =2-1+32+4-27+5-2°+ - to n terms
n®termofthe AP, 2,3,4,5, - 84, +(a—1)d =2+ @ —1)1)
=2+n—l1=n+1
a" term of the G.P., 1,2, 2%, 2%, - - isap™! =127 1 =201

So, §,=21432+4+4224+52%+..+(@m+1)2""! (D)
Multiplying both sides by common ratio of G.P., we get

28, = 2243244 +52 4.+ (@2 +(a + D2 (D)
Subtracting (ii) from (i), we get

S, —25,=21+(3-2) 2+{@-3) -2+ G-+ <k H+1-m2* —(m+1)2"
—8,=21+12+ 122+ 12+ -+ 1-2° 7 —(at 1)2"°
-8 =2+{2+22422+ 0+ 22 N} (- D2"

s,,=2+2(2* ) _ (4128
8, =242 2 g2
— 8 =-n2
S, =n2"
20| Sum the series upto » terms: 2+:+g+;7+
4 6 8§
Solutio: il
Solution 290 2+3 5 gy T - o 71 terms
" term bf the A.P., 2, 4, 6,8, ... i8 2+ (n— 1}2)
=2+2n-2=2n
A% tecmn of the GB,, 1, 2,1, L ()[ ]—
3 27" Cal
So, S—2+4+6+i+ +£i ()
3 9 27 5 i
lS',,= E+i+£+_"+2ﬂ_—12+2 (ii)
3 3 9 27 i 3"
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Subtmcung (ii) from (i), we get

4-2 6-4 B-6 In-2In+2 In
—— |8, =2+ + + F o+ e
3 27 3 3

9
2 2 2]2:1
9

2 [ 2
— 8, =2+t —F e —
3" [ 3 27 g
2
3

37 1

38

|
)

sl ofl)
)

21] Find the'sum to » terms of the series: 1 + 2x + 3x? + 4¢° + ... where
x# 1. If |x| = 1, sum the series to infinity.

I -« \Let §, =142+ 3x2 + 43 + - ™! (i)
nooxS = x+2EEI0 e D) (i)
Subtracting (ii) from (i), we get
(1-x8, =l+x+22+22+ -+
_a-
1-x
_1-x"—n{l-x)x"

1—x
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_1-x -+ ™
1-x
a-s, = 1—(n+1)5" +ax™
l1-x
5 = 1—(n+Dx" +mx™
* (-zy
fi<1,thenx®—0,nx"—0 a8n— ‘.l
1 A
B Q~

0
rEXERCISEﬁsJ“

1. Find the 3% term of the arithmetico-geometric sequen&a. whme the arithmetic part
is1,4,7, ... and the geomeric part is 5, 10, 20, N

2. Find the ™ term of the mthmetlm-gwmehik anuem:a, where the arithmetic part
i8 3, 7, 11, ... and the geometric part }n/ikg}ls

3. Consider the m‘l:hmchm:—gmmetl:@ td:[umm defined by arithmetic part:

a, ,=2n+5 smn:lgf:-.':.:'ﬂ-strlr:1;!4:1;j g = ( —3Y". Find the ™ term and the sum of

first three terms of the an&meucu-genmetrm sequence.
4. Sum to n terms the fdfd:?rmg series:

(i 12+34+’S:SJ|-716+ (i) 23+43¥+637+83"+...

(i) 2+5,~h3;+“+ (i) 1+3+51+?3+
\‘5},14 5 5 5
47 10

v) l+—+ -+ -+

® 3 9 27

5. Sum the following infinite series:

(4] l+3+5+?+ (i) 2+5+B+£+

2 4 B 3 9 27

6. Show that 22- 4% - 8%-16% ... w0 =4

7. Show that ¥4 - 416 - ¥64 - §256... =
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2. Sum to n tarms the series 2+ 4x+6x* +8% +--- whare x#1

. : . 2n+l . (2n+1Y  (2n+1Y
9. Find the sum to » terms of the series: +3 J+5 +
2n—1 2n-1 2r—1

1
n L

11. Sum the series to n terms 2+ 5x+8%* +11x°+... and deduce the sum to infinity
if < <1.

6.9 Harmonic Progression (H.P.) i
A gequence of numbers is called 2 Harmonic Sequence or Hm&ﬁﬁl’mgmssion if the

reciprocals of its terms are in arithmetic progression. The séquence 1, %,%.% is a

harmonic sequence mince their reciprocals 1, 3, 5, Tm:&mA.P

Remberthatﬂmreclpmcalnfmomnotdgﬁned, g0 zero cannot be the term of a
harmonic seguence. ,

1 1 1
The general form of the harmonie —s ve .
. ° soquenioe is 0 a+d a+2d " a+(m-1)d

Find the n* and 8% ferms Of EP. £ 2, 1 = -

Thﬂremprocals nf*thctenm of the sequence,

111
ey wAAK

The numbers. 2,5, 8, -+ arein AP, s0
@ =2andd=5-2=3
Putting these values in a_= a, +(n—1)d, we have
a, =2+(nm-1)3
=3n -1

1
Thus, the »® term of the =—
n of the given sequence = 7 3r: 3 i




<> Manain

we get the 8% term of the given HLP, which is .
3x8-1 23
Alternatively, a, of the AP. =a,+(8-1)d
—2+7(3)
=23
'I’Ims,thesﬂltennofthegivenH.P.=%
LA T3 If the 4% and 7™ terms of the FLP. are % and % respectively, find the

sequence.

Sincethe4“’te1mofﬂleH.P.=% mdits'i’"tmm:—%, therefore the 4%

and 7® terms of the corresponding A P. are ? and 22—5 respectively.

Now taking q,ﬁeﬁrsttermandd,themmmm-diﬁérmceoﬂhem&spundingﬁf.,
we have,

13

3d=—" i
& + = ()
and al+6d=% (ii)
Subtracting (i) from (ii), gives
3d=§—g=6 = =2
2 2
From (i), we get
3 4
“T3
13
=2—6
2

Thus a4, ofthe AP. =g +d =

and @ ofthe AP. = q,+2d =~ +2(2)




Hence the required HLP. is E E E 3
15913
6.9.1 Harmonic Mean (H.M.)

A number H is said to be the harmonic mean (EL.M.) between two numbers z and b if
a, i, b are in H.P.

Let @, b be the two numbers and I be their HM. Then l, %g_%‘m'inA.P.
a A b
1.1 b+a
Therefors, =~ =4 b ab _8+b
G H 2 2 2ab
and  H-2%
a+b

For example, . between 3 and 7 is
2x3x7 _2x21 21
3+7 10 5

6.9.2 n Harmonic Meaus. between two Numbers
H.H,H, - H, are called # harmonic means (FL.Ms.) between ¢ and b if
a, H, H,, H,, .., H_, bare in 1L.P. If we want to insert n H.Ms., between a and b, we

: 1 1 A ;
first find n AM= 4, 4. ..., 4, between EME’ then take their reciprocals to get »

N Betviisen i b thit s,

; Zi will be the required # ELMs, between

¢ and b,

Examplef?] Fmdﬂ:reeharmnmcmmbetwean%md%
EITTEITN, Let 4, 4,, 4, be three A M. between 5 and 17, that is,

5, A, A, 4,17 are in A.P.




Using a4, = & +(n—1)d, we get
17 =5+(5-1)d (" a.=17 and a,;=35)
4d =12
= d=3
Thus, A=5+3=8 A, =5+2(3)=11 and 4,=5+33)=14

Hem:el . are the required harmonic means.

8 11 14 f:\\

P EXERCISE69 4 O
1. Find the 9 term of the following harmonic sequences: 14\*

.
111 1 -1 A Q'
(i) E,E'_, s (-il} _I_’ _l., \
5 7 3 v
2. Insert five harmonic means between the fo S@ngenuumbm:
. -2 2
(D — and_ (id) | -
s 13 @/ .

3. The firstterm of an H.P. is ——'@ﬁﬁﬁﬂhmjs% Find its 9% term

\
4. 1If 5 is the harmonic mean sem 2 and b, find b,

‘\}
[ ll’thcnumbeml, Lp(ind are in harmonic sequence, find £.
K 1 4k-1
&"ﬁwi’:Ml
bl

7. lfaz,.&Shndc’mmA.P show that a ++ b, ¢ + a and b + ¢ are in H.P.

6. Fmdnscll{ah may be H.M. between ¢ and &.

8. 1If the HM. and A M. between two numbers are 4 and E respectively, find the

numbers,

9. If the (positive) G.M. and H.M. between two mumbers are 4 and %, find the
numbers.

g, gRreom et b aib oy i AP, dowitet b s i P,

a b I




1l. 1fa, b, c, d are in H.P., show that 3(a—dXc— &) =(b—cla—d).
12, If between any two numbers there are inserted two A Ms. 41, Az, two G.Ms. Gi,

H +H.
and two H.Ms. Hi, Hi; show that 2+ _ Fh+H;
n 1, £3; show GG, HH,
13. The H.M. of two numbers ia 4. The A M., A and the G.M., & satisfy the relation
24 + ?= 27, Find the numbers.
14. First three of the four numbers ¢, b, ¢, d are in A.P., and the next three are in HLP,,
show that ad = be.
15. 1fa, b, c are in G.P., shiow that log, x,log, ¥, log, xerein FLP. (7 '
16. Ifa, b, c are in H.P,, show that
~ @—=b a " 3
et ® i —c} =(a+ =2b+c).
(i) e (i) (a—c) =(a c)(a c)
17. If2+x,5+xand 9+ x are in H.P,, find the value of 2,
18. Ifthe roots of the equation a(b — c)x2+b{r a)x-fc(a 5) = 0 are equal, prove
that @, b, ¢ are in H.P.

6.10 Miscellaneous Series
The Greek letter E{sigma) is used to dﬁl’ﬁi’ﬁlﬁms of different types. For example, the

notation Za, is used to cRpress. the sume, +a,,,+4a,, ,+~+a, and the sum

I=m

expressiunl+3+5+- tquerms:swnttenasZ(Zk 1), where 2k — 1 is the &%
k=1

termofthemmdﬁ;&mﬂedﬁemdexofmmmaﬂm, 1 and » are c¢alled the lower

limit and upper limit of summation respectively.

The sum of the first # natural rmumbers, the sum of squares of the first # natursl numbers and

the sum of thie cubies of the first # natural mmbers are expressed in sigma notation gs:
14243 +-+n=D k; P42+ 3+t =Y B ; P+ 243 +t0’ =) F

A=l k=1 km]

We evaluate Z[k" —{k—1)"] for any positive integer 7 and we shall use this result

Eml

to find out formulae for three expressions stated above.
E[F —(E=D"]=(1"-0")+ (2" —1")+ (3" —2") +

+HE-1)"-(r-2)" ]+ [a" - (a-1%]=
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i, Y[ —(k-D"]=n"

km]

O Y+5)=Ya+35

If m=1, then 3 [ —(k—1)1=r' ie, Y1=n
k=1 k=1 = &
® San-a3a

If m=2, then Y[ #~(k-1) |=n®
k=1
To Find the Formulae for the Sums

G ;z-:-lk (ii) Zlk’ (iii) Z‘ik’
() Weknow that (E—1)* =k*—2k+1 and this identity can be wrilten as:
P -(k-D*=2k-1 Ay~

Taking summation on both sides of (A) from k= 1 o , we have
P -E-17 = ¥ k-1

i.e., % = Zik—n & - i 1=n)
=l ; %=1
or 22k= n+n
2 nn+l)
Thus :qu' —2
Similarly, we can prove sasily
(@) 2 B .u(n,,ﬂ_.ll(h +1) (i) i I [n(n2+ 1]]
Eml . Eml

BT Il128| Find the sum of the series 1*+3' +5° +... to n terms,
1';k =(2k-1Y (14 20k =D =2&-1)

= 8% —12k2+ 6k -1
Let §, denote the sum of » terms of the given series, then

5=37,

Eml

or 5= @K -12k7+6k—1)
-1
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=83 K123 K +63 k-3

1
_ s[u(n;l)]‘_ lz[u(n+1);(2n+1)]+ 6[»(::;1)]_"

=20 (n+1) = 2n(n+1)}2n+1)+ 3n(n+1)—n
=207 (n* + 2n+1)—2n(2%" + 3n+ 1)+ n{3n+3)—n
=2n[(n’ + 2n* + m)—(2n* + 3n+1)]+ n(3n+3-1)
= 2n(n* — 21— 1)+ n(3n+2)

= 2n(n® —2n— 1)+ n(3n+2)

= 20 —4n—2+3n+2]

=n[2n" —n]=n[n(2n" —1)]

=n[20% -1

Find the sum of n terms of series-whose n® terms is n’+%n’+—;n+l.
EINTTTOY, Given that
I;=n3+§nz+ln+l
2 2
3., 1
Thus 1;=E+Ek +§k+l

and-. \S; = i[k’+§k’+lk+1)
=1 2 2

= i:ks+§i:k’+lzn:k+i:1
Eml 2].'-1 2l-‘l

Eml

_ uz(n+]]2+§x n(n+1)(23+1)+lx|:n(n+l}:|+
4 2 6 2] 2 "

=%[n(n2+2n+l)+(2#z+3n+l)+(n+l)+4]
=E(n’+2n*+n+zn1+3n+1+n+1+4)

=%(ﬂ’+4n3+5n+6}
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P EXERCISE 6.10 4
. Sum the following series upto » terms.
(M 1x3+2x5+3xT+ (i) 1x5+2X8+3x 11+
(i) 1X2+2%x5+3%x8+-+  (iv) I1%3Ix5+2%xd4XE6+3 X557+
(v) 1%x2x4+2x3xT7+3x4%x10+-
(vi) 22+42+ 62+ (vii) 32+ E+ 9+ ..
(viii)4 12+ 7 x 24+ 10 x 32+ -+ (ix) I+GBFHE+FH1L) + -,
@) 12+124+24 (1242243 4. '
2. Sum the series.
@ P-22+3-4+.4+Q2e-)" -2
? 1P+22 1242243

(i) —+ 4 +... 0 n terms ;
1 2 3
3.  Find the sum to » terms of the series whosgn™ ferms are given.
) 5@ +2r+3 (i) »*+2n=3
4, Given »™ terms of the series, find the Burhr{o 2» terms;
@) 3n°+5n+2 (i) w+n —2

6.11 Real Life Problems involving Sequences and Series

Vehiele Arrival Sequence

Vehicles arrive at a toll booth at a rate of 4 cars every 5 minutes. Represent the number

of cars mvmgwerhmnanaaequenm and predict the tot]l number of cars sfter &n

hour, \

XTI, The sequence of car arrivals is:
%\ 4,8, 12,16, ...

This is an 4.P., with

g =4 d=4,n= % =12,a4,,=7

Using the formula for arithmetic sequence
a, =a,+ (1 1)d
8, =4 +(12- 1))
=4 + 11{4)
=4 +44=48§
Thus, after one hour there will be 48 cars.
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Simple Intercst om Loan (Arithmetic Sequence with Particular Term)

To buy fumiture for a new apartment Tayyab borrowed Rs, 50,000 at 8%
simple interest for 11 years, How much interest will he pay?

Since 8% is the yearly imterest rate, we have

Interest after one year = Rs. 50,000 X %XI —Rs. 4000

Tasterest after two years = Rs, 50,000 %xzﬂm 8000
Therefore, we have the AP,
4000, 8000, 12000, ...
Here, a, = 4000, a, = 8000, d =@, — a2, = 4000, n =11

Using the formula
a, = +(n—1)d
a,, =4000 + (11 - 1){4000)
= 4000 + 10(4000)
= 4000 + 40000
= Rs. 44000
Thus, Tayyab will pay a total interest of Rs. 44000 on borrowed amount of Rs 50,000
after 11 years. '

Compound Interest on Loan (gometric Sequence with Particular Term)
Amma invests Rs, 200000 at 5% interest compounded anmually, What
total amount will she pet after' 10 years?
EZTTIT, Let the principal amount be P, Then,
The interest for the first year =P x % = P(0.05)
The total amount after first year = P + P(0.05) = F(1 + 0.05)
The interest for the second year = P(1 +0.05) % 0.05
The total amount after second year = P(1 + 0.05) + F(1 + 0.05) x 0.05
=P(1 + 0.05)(1 + 0.05)
= p(1 +0.05)*
Similarly, the total amount after third year = P(1 + 0.05)°
Thus, we have sequence of amounts
F(1.05), (1.057, P(1.057, ...
which is clearly a G.P., with
&, = F(1.05), r=1.05,n =10, a,,= 7
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Using the geometric sequence formula

= F(1.05) x (1.05¥
= (200000)(1.05)! o P= 200000
= (200000 1.62889)
=325778.92
Thus, the total amount Amna will get after 10 years will be Rs. 32577892
Grid Column Distribution (Arithmetic Series Sum of Terms)
A web designer is using a 12-column grid system where each column
increases in width by 10px from the previous one. The first column width is 50px wide.
Find the total width occupied by all 12 columns.
e vy This follows an arithmetic series with:
First term = &, = 50, Common difference = 4= 10
Number of terms =n =12
Using the formula for the sum of an arithmetic sgries:

\= 5 (20, + (0 1)d]
S, = % [2(50)+ (12 - 1)(10)]

= 6[100 + 110] = 6 [210]
= 1260px
Thus, the total width-of all 12 columns is 1260px.
Motor Vehicle Leasing Using Arithmetic Sequence
A company léases 8 motor vehicle with the following terms:
s The first monthly payment is Rs. 15,000
»  Each subsequent payment increases by Rs. 500 due to inflation adjustments.
s  The lease term is 24 months.
Find:
(i) What is the payment in the 24® month?
(if) What iz the total amount paid over 24 months?
(iii) If the company can enly afford to pay & total of Rs. 400,000, can they
complete the 24-months lease?
(iv) Find maximum months # such that total, payment § < 400,000




Given:

First term =z, = 15000
Common difference = d= 500
Number of terms = n =24
() Payment in 24® month:
Using the formula
a,=a, +(n—1)d
ay, = 15000 -+ (24 — 1){(500)

= 15000 + 23 x 500

= 15000 + 11500 = Ras. 26500
(ii) Total payment over 24 months using the formula

n
SI = E(al+n)

= % (15000 + 26500) = 12(4150(]) = Rs, 498000

(iii) Can the company afford the lease? No, total payments (Rs. 498000) exceed the
budget of Rs. 400,000 by Rs. 98,000.

(iv) Using: §, = g [2a, + (n—1)d] < 400;000
Substityting the values:
7 [2(15000) + (= 1)(500)] < 400,000

n [150004 2507 — 250] < 400,000
#(250m + 14750) < 400,000
250n% + 14750 — 400000 < 0
#4591 — 1600 <0
Associated equation is n® +597—1600=0

o ~59E(59)" —4(1)-1600)

2(1)
-591+99.4
=TT
2
—-59-90.4 -59+994
n= ,B=
Z 2

n==792,n=202

Clearly » = 20 satiefy the inequality.
Bo, 2 =20 is the maximum months such that payment 5§, < 400,000.




11 6 ) Sequences and Sertes <ur> vamestos (I
P’ EXERCISE 6.11

1. A sum of Rs, 10400 is paid off in 40 mstalment such that each instalment is Rs.10
more than the preceding instalment. Calculate the value of the first ingtalment.

2. An investor invests Rs. 150000 st an anmual compound intersat rate of 6% for 8
years. Find the total amount will he get after 8 years.

3. The populetion of a town is 4084101 at present and five year ago it was 3200000,
Find its rate of increase if it increased geometrically.

4. Determine the total worth of a yearly Rs. 5000 investment after A\yem if the
interest rate is 5% compounded annually.

5. A water tank has a leakage. Eachweek,ﬂ:etnnklosenSgallDﬁsnfwater due to

the lcalage. Imuauy.thcmnkmﬁ:uandmmzmomibm

() How many gallons are in the tank 20 weekslalqﬂ(
(i) How mamy weeks until the tank is half-ﬁllli ~

(iif) How many weeks until the tank is;grﬁf{,\i
6. A drug company has manufactured 7 ion doses of a vaccine to date. They

promise additional production at a r% ai 1.4 million doses/month over the next

year. £

() How many doses ufthav@&'ﬂs in total, will have been produced after o
year? o)

(ii) Thﬁgenﬂraltmna ﬂﬂucrﬂ)ﬂﬂ the total mumber of doses of the vaccine
produced. Dusqubﬂlemmunguf&: variable n in the context of this
problem, Fmd‘begmcmlterma

(iii) Fmﬂﬂlp?aluaofauandmmretltsmeamngmwords

T Atatoll«]p@hi,lhﬂ number of vehicles passing through during the frst minute
is lﬂﬂsyue to read congestion, each minmte only 80% of the vehicles from the
previous mimyte manage to pass,

() Represent the mumber of vehicles passing each minuts as a sequence.

(ii) Find the total number of vehicles that pass through in 15 minutes.

(ili} What is the maximum number of vehicles that can pass in the long run (as

time £ 2o

8. A sum ofRs, 5000 is inverted at 8% simple interest per year, Calculate the interest
at the end of each year. Do these interests form an A.P.? If so find the interest at
the end of 20 years making use of this fact.
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10.

11.

12

13

14.

15.
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A machine iz purchased for Rs.20,000. Depreciates at 6% per snmum for the first
four years and after that 8% per anoum for the next six years. Depreciation being
calculated on diminighing value. Find the value of the machine after a period of
10 years.

Two cars start together in the same direction from the same place. The first goes
with uniferm speed of 20km/h. The second goes at & speed of 12km/h in the first
hour and increases the speed by 1 km/h each succeeding hour. After how many
hours will the second car overtake the first car if both carg go non ?

150 workers were engaged to finish a piece of work in a certain of days.
Five workers dropped the second day, five more workers the third day
and so on. [t takes 10 more days to finish the work now. Fi e number of days
in which the work was completed. @

A radioactive product has a half life of 5 if the radioactivity level is 68
microcuries after 20 years. Determinge the u%hwl of radioactivity.

An object moving in & line is given an Jmfﬁl\ elocity of 4.5 m/s and a conatant
scceleration of 2.5 m/s*. How long a]/.@t)ake the object to reach a velocity of
20m/s?

In an integrated circuit with an ipitial current of 1080 md, the temperature in the
components decreases from 17% to 14%. Assuming that each temperature
decrease is cmmadbyad@seintheiniﬁalcurmnt,whntisfhe value of the
current at fourth meas

Show that the amo 'Eacertainsumcfmrmeyntmmpuundintamlofr%per
year for n aGP.

&



