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its general term s




ARITHMETIC PROGRESSION

SEQUENCE A succession of numbers arranged in a definite order according to a
certain given rule is called a sequence.

The number occurring at the nth place of a sequence s called its nth term or
the general term, to be denoted by a,.

A sequence is said to e finite or infinite according as the number of terms in it is
finite or infinite respectively.

By adding the terms of a sequence, we get a series.

A series is said to be finite or infinite according as the number of terms in it is

finite or infinite respectively.
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EXAMPLE 1 Wirite first five terms of the sequence given by the rule a, = (2n+1) and
obtain the corresponding series.
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SOLUTION  We have, 1, = (2n+1).
Puttingn=1,2,3,4,5, .. successively in (i), we get
n=@2X141)=30,=2X241)=5;0,=(2X341) =7,
1,=(2X4+1)=9 and a:=(2x5+1)=11.

Hence, the required sequenceis 3,5,7,9, 11, ..

The corresponding series is 3+5+7+49+11+....
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EXAMPLE 2 Write first four forms of the sequence given by 0, = (21 = 3)and obtam

b

fhe vorrfs;.aond ing series.



EXAMPLE 8 The Fibonacci sequence is defined by

Fff:d
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l=a,=a,anda,=a,_+a,_,n>2

ff+i

fo; n=1.2.34.5
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PROGRESSIONS

Sequences following certain patterns are called progressions.

ARITHMETIC PROGRESSION (AP)

It 15 a sequence in which ench term except the first one differs from its preceding tern
by a constant.

This constant difference is called the common difference of the AP,

[n an AP we usually denote the first term by a, the common difference by
and the ntl term by T,. .
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(hemesal feam coh O AP - |
The 1t team e, au A+ tschs qiut teim 0
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EXANPLE Sl ot e seqencedened by T =335 AP, Find s comm

fiftrence




Sowmon Wehave, [ =3+, “.(i)
Rep anmg; by (n-1)in ()wege
E3n-1+52 T =hi+d (i)
Subtrm ing (i) rom (), weg

-1

-

)=(3n+3)- (311 })-

Hence,the given sequence isan APwith common differencel.

=3 whichis constant




EXAMPLE2  Show that the sequence ogﬂ og(
AP, Find its common difference.

bR

Sl

(

log |

fl

°lbf

}
... forms an
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SOLUTION B}f symmetry, we find that
ﬂ’” 1'?” 1
THZI()g( Hl)andT,]—]fA o
b b"
u 'ﬁu—'l
(T, T, 1) =log 5] -Log | 1=
H” _ !]H—E q
= log = X ] = log (1,—}): constant.
. : ) e a
Hence, the given sequence in an AP with common difference log (E_J) .
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THEOREH 1 - Shoto that he nf fernr of s AP with frs Frm o and common difernce
disginenby T =0+ (n-1)d




L

In an AP with first term = a and common difference =

T =a+(n-1)d.

d, we have
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SOME SIMPLE PROPERTIES OF AN AP

(i) If a constant is added to each term of an AP then the resulting
progression is an AP.

(ii) If a constant is subtracted from each term of an AP then the resulting
progression is an AP.

(iii) If each term of an AP is multiplied by the same nonzero number then
the resulting progression is an AP.

(iv) 1f each term of an APis divided by the same nonzero number then the
resulting progression is an AP.
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EXAMPLE 1 Show that the progression 7,12, 17,22, 27, ... is an AP. Find its general
term and the 14th term.
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| :
-4 Whiet. -fesum of e AP: 3,8,13 - - -
248 [2@“—19_/ 2018-19]
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5(n-1) = 244-3

S(n-1) = 24§

Cn-1) = Y9

| M =50

S0 50t 4eim o) Hre ?nvw AP s
248
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Q'BIEiQHate,\m oam,;ewcﬂzﬂm F
Sol- 7% 4., Qivere fep [20(9-20]
a=3 o=7-3=Y
T = |&Y
Q+Mn-y d = 104
S+ (N-1) Y lEd
S +yn-y =194
U ~) = 184
Un= (&S
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bn -1 = 184 l
Ume. |§5
| n= 4635 = gL
Since Hie nundbes. @6 Hi, L_f{_e,LM connet
bo a factiow, so it Jottmar fuat 181
B ot a team of e Giveuw AP
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@lf W hith, tesm Of) He AP [Q_ﬁlo*lfj
. 3,8,13 — - & 187
Sols 9n Hae 81\}(:“ AP,

(1301 9-3=5
= T8




Q+m-nd="8

3+ Mm-ns5 =18

3+6M-5 = 78
bn-9 = 18
B = A0
N = 16

HC—UCE_, Hao, GH" HeAM 06 0 gw{u ﬂfo«u

e

18
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-5 Iﬁ— An=5-In., Linol Hue, cCOmmMon
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An=5-llm.
O-?’l-q = 53ty E l)
a =Ssln i/

n- = [~ in
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PRACTICE OUESTIONs | BT

1. Write first 4 terms in each of the sequences:

: . In—=3) : "
fl} 1y = (Sn+2) {11} Ty =I: 4 = I:ﬂl]' ﬂn={_1}n FX 211.1
. Find first five terms of the sequence, defined by
m=1a=a._,+3torn=2

n—=1

. Find first 5 terms of the sequernice, defined by
- B
y=-1,a, =J'—E]furn =2,

1. Find the 23rd termofthe ap 7, 5.3,1,-1. -3, ...
. Find the 20th term of the AP /2, 342,542,742, ...
. Find the nth term of the AP 8, 3,2, -7,-12, . __

. Find the nth term of the AP 1, % g;%
000
0000
0000
000
o0



pRACTICE oUEsTIons | Bt

8, Which term of the AP9, 14,19. 24 29, 15379
0, Which term of the AP 64 60, 56,52 48, ... 507
10, [Tow many terms are there in the AP 11,18, 25,32, 39, ..., 2077

. — - 31155 el
11, How many terms are there in the AP1, 12 5= 167
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(D) Finl e <
_ Um Of 23 AU ©f Hao
S0 Hert déq A ns Mﬁwso 3,17~

New, ¢ - L [20+ (n-nd]
= 23 (@x5-+(23-1)x V]
23 x99 = 127  Pwa,

8
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@ Fval Hee g4 ag all edd ?nttﬁe?ﬁ ﬁxm 1 tof oy

Sel- The, 0ddl chde_(ge};g '5)1% 1t 1oor am 1, 3¢~
199, 1001,

TMQ%& QU AP e (shigly 0=1d= 3.4 -9
K=1001y fot n be Has, NWmbersf tam’-
Th=a+m-1)d
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Tn=a+m-yd
160l = 4 +¢n-x2

2D Mn=4501
Now =1, {z|p0l & MN=501

Sn= J+l)=50] .(1+001) =501 x o
9 -
= ¢5(00 1.

[
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O3 The, Heind Feay of aw APt T aud Hhe, seuad,

;‘-’*:“ A 2_ More Fhau, 3 Himes Hee Hisol fetm
a?Ld, Hae. bt TeAm, Hie Common, clf fesence,
Hae Ll o HE 20 feame [ 2oll-12]

Sols T
Q.S-—B-—‘—L 'T-}:LBE#-L/ (;1??
Tg =a+M-nad =1 HE ¢



Sole

U=203=", 7= 8T,+2, a=)

T3 = Q4n-yd. = 257
A +34yd = 7 20 ¢
A+Qd =% 0,

L =3+ 1

AHF el = 3fa+ad] + 2
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=815+
LAHF el = g a+2d] + 2

At Cd = gadgd +.2-

= 2.
[
U.Qﬂfn 5

s S N

dd =g
Rd =6

—

d\:./ 000
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S&o = %_9 [&X:L + (9.6-4] 3]

s lo [ & +(9x3]
= (0 [ 5%+a]




Q = .9_.} L= y ol = 2
Sy & D [are] 2= 0
'T'h = (1 'f'C'J*}*f)d

g0 = 2L+(n-1) 2

(6 =1+N -1
me= 41

@,3}— Find e, SUum ﬂé D+Y+6 +.

- 20
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gﬂ.:ig[lmoj = [lo Py



Ko |s QA=3 Tp=30

’9 N={0o

»e Sp= [Q_(H-(n-a)dj

P
B

Th=a+(m-)d = 3+(n-1)x3 = 30

L (¢ +Qe-n3d]- sx33

R Finol 4iuz,, LAt oé 3t6+9+t —-1+30-

(Jolo- 2]
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N = Koo o |8
50
$o NALADCA % Fea sl = [6
Com mon M.éwucf ol= 7
Th = o+ t-1) o
Tg = 5 +06-)d

yy =5 +15d
= 1l
P T="a/5]
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PRACTICE QUESTIONS

Find the sum of 23-terms of the a2 17,12, 7. 2. -3, ___ _
Find the sum of 16 terms of the A6, 5

Toas.4,...

Find the ssimof 25 terms of the AP 2,22, 32, 442, ... .
Find the sum of 100 teros of the ar 0.6, 0.61, 062, 063,
Find the sum of 20 terms of fhe AP (x +y), (x—y) (x — 33, ... .
x—y Sx—2y Lx—3y
x+y" x+y " x+y
Find the sum of the series 2 +54+8+ 11+ ___+191.

Find the suum of the series 101 +00 - 07 + 05+, + 43,

Find the suum of i1 terons of the AP

o ovE e w

et

BROUP OF mnnm



ANSWERS !!'LQMI

14?4 2. 16 1352 4105 5. 20(-18y)
7607 8 2160

i
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Arithmetic Mean
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ARITHMETIC MEAN
ARITHMETIC MEAN
Ifa, A, bare in AP then we say that A is the arithmetic mean (AM) between aand b.
INSERTION OF A SINGLE ARITHMETIC MEAN BETWEEN a AND b
Let o and b be bwo given numbers and let A be the anthmebic mean bebween a
and b. Then,
a4, bare in AP
= A—a=b—A
1+h
= M =ath =5 A=S5
Hence, the arithmetic mean between a and b is . _.: T
000
0000
0000
000
o0
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EXAMPLE 1 Find the arifhmetic mean hotioeen
(1) 14 and -6, (i) (a=b)and (a +b}
SOLUTION (1) Arithmetic mean befween 14 and -6
=14 ; 6}=%=4‘
(11) Artthmetic mean between (7-b) and (a+b)
la=byrlath)
2 2

=
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rl | ‘
82# Togest Cix anthoutic meaus betusam
IS auma -13

Sol- hot A By Ba, Ry, PsPg be e RIX
akiﬂmfntwl‘rrip,m bé'mjem 1€ Aud =13 Hain



OIS, AP A, Ay B Rg B M e

~(5+ad) = Is-12=J
;94H(§‘+qd) = (€=l = =~
95f(1§+§‘d): IS-20 =5

Ae = ((S+6d) = 1529 =9
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wa,, Hae, W;“‘J Oy AMs bettseon (S aud

13

ARG - W

"".S—,-Cf ;
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(1) (b+c), Ccta) awd (0+0) are in AP
Stince a,b,c asein A hare.
Qb= O+ -—ﬂ@
( (10, (C+a) , Cath) Ldl be i F)-P,fé
(c+0)—(b+e) = (ath)-(CtQ)
So W o-p = b-C



So 4 o=b = b=E
Db = a+L& '
Cutfural e e by ) |
Newnaoe (;lo+cT,CcﬂraJ,Ca+b)&Mf” A-F.
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PRACTICE QUESTIONS

Find the arithmetic mean bebween
(i) 9 and 19, (i) 15 and -7, (111) 16 and -8
Insert four arithmetic means between 4 and 29.
Insert three arithmetic means between 23 and 7.
Insert six arithmetic means between 11 and -10.

There are 1 arithmetic means between 9 and 27 If the ratio of the last mean
to the first meanis2 - 1, find the value of i

. Insert arithmetic means between 16 and 65 such that the 5th AaM 1551, Find

the number of arithmetic means.

. Insert five numbers befween 11 and 29 such that the resulting sequence is

A AP

Miet
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L (i) 14

5 n=h

ANSWERS

)4 ()12 2.9,14,19,4
6. s

319,15, 11 4852-1,4,-
7. 14,17, 20,23, 26
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Lecture- 12 GROUP0F TIUTONS

Geometric Progression(G.P) and
Its general term
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GEOMETRICAL PROGRESSION (GF)
A sequﬂrcf: Ay, @y y.., 0, §5 called a geometrical progression, if each term is nonzero
an ﬁ—E =1 {constant) for all k =1.
The constant ratio 15 called its common rafio.
A geometrical progression 15 abbreviated as GP.
In a GP we usually denote the first term by a, the common ratio by r and the
nth termby T,.
The nth term of a GP 15 called its general term.
000
0000
0000
000



GENERAL TERM OF A GP !.nl.gm!

REMEMBER

In a GP with first term = g and comumon ratio = r, we have
n—1

nth term, T = ar
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Example Find the 0% and  femns of the G 5, 25.125,...
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Solufion Here a =5 and r = 5. Thus, a,, = 5(5)'"" = 5(5)° = 5%
and a =ar' =551 =5".
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Example Which term of the GP., 2,832 up to n terms 1s 1310727

Solution Let 131072 be the n™ term of the given GP. Herea=2 andr=4.
Therefore 131072 =a =2(4"" or  65536=4""

This grves 48 = 4n-1
Sothatn—1=8,1e. n=9.Hence, 131072 1s the 9* term of the GP.
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Evample Ina G, the 3term is 24 and the 6° term 15 192 Find the 10° term.
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Solufion Here, 4, =ar' =24 (1)

and ag=ar =192 o)

Drviding (2) by (1), we getr=2. Substituting r=2m (1), we geta=6.

Hence a,=6 (2 =3072.
000
0000
0000



EXAMPLE

SOLUTION

et

Shoiv that the progression 6,18, 54,162, ... is a GP. Write down its first
term and the commion ratio.
e 18 4162

We have =18~ 53 o (constant).

50, the given progression is a GP in which the first term = 6 and the

common ratio = 3.
000
0000
00000
0000
0000
000
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EXAMPLE  Show Hhat the progression =16,4, -1, %, i 0 GP. Write dotwn its first
term and the comman ratio.
: -1 (174
S 1 = = = C X
oLuTion  We have g7 - \constand)
50, the given progression is a GPin whicha=-16andr= Il
000
0000
0000
000
o0
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EXAMPLE - Find the 10th term and the general termn of the progression
1 -1
T ¥ _:-.?. e
4 2 ]-.I' i 4!
soLuTioN  In the given progression, we have
S i (1
(T)Tiz(Tx 4)=—2, IT(?)= 1x(=2)=-2,
(2)+1=-2and 4 (-2)=-2.
So, the given progression is a GP in which a =% and F==2,
000
0000
0000
000
o0
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the 10th term, T}, = ar'™ ™ =g = % X (=2)" = % ==178,
The general term, T, = ar™! =% % (-2)"" = (—11t"_ Vg @2
Show that the progression
, (/2-1) B-2/2) EJ2-7
" 23 " 127 443

is a GP. Find its 5th term.
000
0000
0000
000
o0



SOLUTION
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In the given progression, we have
15 (v2-1) 1 (v2-1) T; (3-2y2) 243 (vV2-1)
g W e —————————— = ¥ = ==y 5 5
']"1 2+ 3 1 243 Tg 12 (&,2 —1) 2¢'3
L _G6Gv2-7 12 _2-1)
T3 24,3 ﬁ —24/2) 2v3
T, B T (v2-1) P —
= = = e = ——— {(COmstant).
L T, T; 243 ‘ e
So, the givven progression is a GP in whicha=1and r = —2 =
_ {7 AT o
the 5th term, Tz = ar® V=gt =1 x|[X=— I
2 ?.\-"'3
- W2-1*' (3-2v2)’
- 144 - 144
_ (17-12¢/2)
= g .
o o (17— 124/2)
ence, T = 144
000
0000
0000
000
o0
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EXAMPLE  The 4th, 7th and 10 terms of a GP are a, b, ¢ respectively. Prove that
b = ac.
SOLUTION  Let A be the first term and r be the common ratio of the given GP.
Then,
4—1) A : =
a=Ar "= Arj; b=Ar"""=Ar" and c=AF" =4
= (A X (Ar) = AT = (A =1
Hence, b™ = ac.
000
0000
0000
000
o0
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EXAMPLE  If a, b, c are three consecutive terms of an AP and x, y, = are three
consecutive terms of a GP, then prove that
fbe), o) b g
SOLUTION It is given that a, b, c are in AP Let d be the conmunon difference of
this AP. Then,
(b—c)=—(c—Db)=-d, (c—a)={{c—b)+(b—a)] =
and (a—b)=—(b—a)=—
Also, x, y, z are in GP. 50, i = 1.,-'#:':3 :
L0 H[c—a"l b
e e e
[V (b—c)==d,(c—n)=2d,(a—b)=—dand y= vxz]
= x % (xz) %z
52 1_—;1‘ o I.f % 7' }{ - f—e1+q‘1 :t—dﬂﬁ u n) =: 00
Hence, x* 7.y .20 "=, ::::
000
o0



EXAMPLE "

SOLUTION

] 1/ 41/ 1/
_Ifa, b, carcin GPand a F=ph =

Since a, b, ¢ are in GP, we have
b =ac.

Leta® =¥ = V2= (say).

Then,a=k". b=k andc=k".

Putting these values in (i), we get

(k") = (KX (k) = k¥ =k

k2

y=x+L

Hemnce, x, i, z are in AP.
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-, prove that x, y, zarein AP



et

BROUP OF mnnm

N team from Ho evol ot a Grf =
The m v foim $20m Hae ol of) A G P cusita

MW—}?&M QL , *Hap. Common yatld o
Cund Hee Last Hetm 0 K 311,@,4, 534,
Q
|

i _ il




EXAMPLE  Show that the progression
1) 3-2y2) (5/2-7)

w’i L

1, ;
2y3

© 12

i5 1 GP. Eind ifs 5th term

f

2443
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soLuTIoON  In the given progression, we hawve
T jw2-1) 1] 2-1) T3 (3-242) 243 (2-7)
L | 2/F "1 2/3 T 12 T 2-1) 243
T,_(Bv2-7) 12 _2-1)
Ty 24,3 322y 2.3
. T3 Ty (VZ—1)
i e s E-,—"-S (constant).
S —1
S0, the given progressionis aGP inwhicha=1and r %
P |
(5—1) 4 yZ2—1
the 5th term, T- = ar’ =gr =1x
_ 21" (3-242)
== 144 == 144
{1'?—14_1.._]
| 144
- . _ (17-124/3)
ence, T = _ .
134 o0
0000
0000
(XX
o0
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PRACTICE QUESTIONS

. Find the 6th and snth terms of thecPp 2, 6, 18, 54, .
. Find the 17th and nth terms of the GP 2, 242, 4, 842, ...
. Find the 7th and nth terms of thecP04.08. 16, .. .

= L =1 2

. Find the 10th and #th terms of the CP
. Which termofthecp 3, 6,12, 24, .. 1530727
. Which term of the G ., =1, 1, .. i5 -1282

. Which term of the GP /3, 3, 34/3, ...15 729?

1°2%3"9""
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8. Ina cp, the ratio of the sum of first three terms is o that of first six terms is
125152, Find the common ratio.

9, Find the sum of the geometric series 3+6+12+...+1536.



ANSWERS _ml_gl

mlk ! e
1,486,230 9, 510 (/D g zsha,'% (38 5, )

b0l 4
5. 1lth b, 10th 7. 1th
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Lecture- 13 GROUP O ETTUTIONS

Sum of n terms of Geometric
Progression(G.P) and its Infinite
term
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SUM OF n TERMS OF A GP b

THEOREM  Prove fhat the stm of nterms ofa GP i Hhe first term aand the common
ratio 1 i given by

i, When = 1;
(11"
¢ - E );whenrail;
I
(-1
=T (Whenr>1,
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EXAMPLE 1 Find the sum of 8 terms of the GP 3, 6,12, 24, ___ .
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soLumioN Heteq=3,r=2>landn=8

Using the formula, 5, =—

3% (2'-1)

LS|

= 3X(256-1)= 3% 55 =765



et

EXAMPLE2  Find the sum of the geometric series 1 +%+ % - % +...to 12 terms.
SOLUTION I—Im'ea:],r:%{lmdu:]l
Using the formula, 5, = e | t
o [ - f
sing the formula, 5, T We ge
4] 1
_“{1 ("’)l %) Q%1 495
A (T TS
U 13
0000
000
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EAAWPLE . Fi e sum o the sries 16+ 18+ 34+...+ 4374

soLuoN  Cleacly, the given seres s ceometiceries inwhicha =2, r=3> |

nd =434

| Ir-a) (7453-D pn

. thereqired sum= R = bof),

Hence, the sum of the civen serfes & 6360 voo



EAMPLE 5

SOLUTION

| mict

InaGP, it is being given that T, =3, T =96 and S, = 189. Find the value
of 1.

Here,a=3,/=%and 5, = 189.

Let the comman ratio of the given GP ber.

s 8 _(Ir—ﬂ} | (%r—-fﬂ_mq
bR PO | M P

= (967 -3) = (189r - 189)
= 03r=186 = r=2.
Now,[=ar"" = 3%x2"" =9
5 2"1=30=2" 3 ~1=5= n=6.

Herice, n=6. 000
0000
0000
000
o0




EXAMPLE «  Sum the series 5+55+555+... to n termis.

soLuTioNn  We have
5+55+555+... tonterms
=5X[1+11+111+... ton terms}

:Ex [0+00+000+  ton terms)

Mict
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% (10— 1}+(][l =1)+4 {1U3—1]+.‘.tnut911115,‘»

LD 3, aeiB

_E,:{ (10+10°+10"+... to n terms) — n}

5 IDH“D”_H 5 i+l

=— X === =9n =

5 -1 " 3 (10 n—10).

Hence, the required sum 15%;*1{11] —9n~10). coos

0000
000
o0



EXAMPLE  Sum the series A+ 44+ 444+ ton terms.

aoLuTioN Wehave

A4+ 4+ 44+ .. tonterms
=4 X{1+.11+.111 +... to n terms}

%:a: 1.9+ .99+ 999 + .. to n terms)

%};|f1—,1]+(1—.ﬂ1)+(1_-m”J"“

o n terms}

et
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=% X{(1+1+...ton terms)—(.1+.01 +.001 +... ton terms)}
4 Ax1-(1)") a(l-r")
=—— % |y — P e s
9" (1-.1) T (1-7)
b -
_E‘:{ n— 1{] “G}”
-9 1
(1-10)
4 (10"-1)| 4 1.1
:axlﬁ_ 9.10" za‘x ”_E{I_F}
4 . 1 4 1
— q == e = —_ - —l .
R m[,ra {1 II}”H 21 :n-:;{fh 1 ID”}
Hence, the required sum Ei ﬂ—1+L - 000
s R ( 10" 0000
/ 0000
000
o0



SUMMARY

Sum of an infinite GP with the fArst term a4 and the commmon

ratior, where lr| < 1, is given by S

[r

T (1—r)
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EXAMPLE 1

SOLUTION

: I . |

Find the sum of the infinite geometric series (] +—+—=—+==+...

& B 27

In the given infinite geometric series, we have

ga=1 and r= 1 such thatlrl= 1 e

3 3
Hence, the sum of the given infinite series is
G _ 1 1 3
(1—7) 3 2y 2
-3 @
3

Hence, the 1eq1med Sum i E
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i=
. A—— USRI O S
EXAMPLE 2  Find the sum of the infinite geometric series (1 —?r?—?Jr
SOLUTION  The given Se11e5 15 A mbmnite gemnen'ic series m which
1 ]
g=1 r==3 and |7l 5% L
Hence, the sum of the given infinite ceometric series is
R 3
I"_-| o s 1 = 1 = —
(1-7)

143 ) °

et
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EXAMPLE -

SOLUTION

et

BROUP OF TN
Find the sum of the infinite geometric series
(Y2+1) +1+(/2-1)+...00.
We have
1 __ 1 (2-1)_(2-1)
{v’rz +1) {!.f’fl +1) {'.-"fz —-1) 1
So, the oiven series is an infinite geometric series in which
a=(2+Dandr=(/2-1)<1.
Hence, the sum of the given infinite geometric series is
o __ (y2+1) _ (y2+1) 2 v2)
C (-0 1-(/2-1)) 2-v2) @+y2)
_4+3y2 (4+342)
@-2) 2 ceo
0000
T
o0



EXAMPLE

SOLUTION

et
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Prove that 6"%-6'4.6"%. .00 =6,

We observe here that (:12 + }4 + é o, :u) is an infinite geometric
| 1 3\ 1, \
series in which g = ) and r= (4 b 1) ; such thatlrl < 1.

50, this sum is eiven by
tl given by

5: ' =i — : .
N
2 2
' N N | (L+_+_+ o) 1
63-64-63-...5‘G=63 187 I=6"=6 [usiﬂg{i.;].
1 o000
Hence, !3 EH G . =i ::::
000
o0



PRACTICE QUESTIONS

1. Find the suumm of the GP-

(1)
(1)

(1i1)
(1%7)

(%)

(%~1)

1+3+9 +27+ _.

o 7 terins

1+3+3+3.,3+_..to 10 terms

015 +0.015+0.0015 +.

e O 9 terims

+ ... to 8 terims

. to & terimis

i 1 1
1 =T I T
e L
J2 2.2
2 31 m
TR Al Y sl

2. Find the sum of the GP:
(i) 7 ++421 + 37 + ... to n terms

(i)

(1i1)

1

1

1

1—§+

=
1 =3F+gg=

]
_

33
..

oo terimis

Ao o terims (a == 1)

. o G terims

et
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PRACTICE OUESTIONS Miét

Find the sum of the series:

(1) 8 +88 + 888+ ... ton terms
(i11) 3 +33+3233 4+ ... to n terins
(i1i) 0.7 +0.77 +0.777 + ... to n terms



ANSWERS

1. (1) 1093 (i) 121(+3+1)
. 25542 —133
V) 128 V1) g

f
]

7
2. (i) %wam(ﬂ“’“—n i)

-, 333333

(11) 5500000

{3"_ {_1)”}

4}: 3[.”_“

171
v) 556

1-(-a)]

(1+0a)

et
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ANSWERS _ml_g,!

0100 3 10"-10-0] (i)

”31[ 31(

u-lJ.rﬁ

1



et

THANK YOU
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Lecture- 14 GROUP OF ETIITONS

Sum to n terms of Special Series




SUM OF FIRST n NATURAL NUMBERS

THEOREM 1 Provethat (1+2+3+...

1

tn)=on(n+1)

et
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et

Some Special Senies o~ 0
0 Cf+2+8+ M= D
an _Ln['nﬂ)
n=1
@ (134> +48% - — 47 Zl[mﬂ)(lmj

mE

2) =
s (R felm(m+) (am+1)
=l G

"



et



EXAMPLE 1

SOLUTION

et
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IfS,, Sy and Sy are the sums of first n natural numbers, their squares and
their cubes respectively then show t meQSE 5,(1+85,).

We have
& =1 #2434 .. 4m) =3 51:%11(?I+1);
§,=(12422+3%+ ., +n}) = §,= % (n+1)2n+1);
and §,=(12+23+3%+...+n%) = §,= % (n+1)2



et

952 ngg}fm+lfﬁn+ﬂz=

And, (1485, =

%H%H+U2QH+U?

lng(rﬁl] b+8 1nm ﬂ

! 2

1 E
=1ﬂ2w+ﬂj(®i+4n+l) 4H(

Hence, 95, =,(1+85,).

n+D QH+U
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EXAMPLE  Find the sumt to n terms of the series whose nth ternt is 2n—1)%
soLumion  We have, T, = (2k—1)” = (4k* — 4k +1).
sum to 11 terms is given by
n
Sn =2 TF:
k=1

= 5 (WP~ tk+1)=4- T4 Tk+n
k=1 k=1 k=1
[ 1+1+...ntimes = n]
6?1(n+1}(2ﬂ+1}—4-%n(n+1)+n

|H

[ m|n—= r,.u|M H=

nn+1)2n+1)-2n(n+1)+n

2n(n+1)(2n+1)—6n(n +1}+3n}
[J?(n+1)i2(2n+1]—6}+’%r£]— dn(n+1)(n—1)+3n]
=§{4tr — 1) Zjn {4#12— 57

|
Hence, the required sum is %n (4n~—1). 000
; 0000
0000
000
o0



EXAMPLE
SOLUTION

- s AR
Eind the sum of the series 1*+3%+5%+...to it teris.
We have

= kth term of (1 +3%+5%+...)

={1+k-1)x2}°=2k—1)*=4k*— 4k +1).

o B
k=1
= ¥ (4K"—4k+1)
k=1
=45 kK243 k+(1+1+...ntimes)
k=1 k=1

:4'%?1(1?+1){2H+1)—4'%H{ﬂ+1)+11

=’3—‘-{2(n+1)(2n+1)—6(n+ 1)+ 3) =%{4nz—

Hence, the required sum is %{4?12 ==T4,

1).

et
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EXAMPLE  Find the sum of n terms of the series

1

1

1

(2 X 5)

" 5x8)

TBxID)

et
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MPUFW
soLuTioN  We have
_ 1
T = (kth termof 2, 5, 8, ...) X (kth term of 5, §,11, ...)
_ 1
2+ (kk—1)x3} X {5+(k—1)x 3}
_ 1 i e 8 7
Gk—-1)(3k+2) 3|Gk—-1) (Gk+2)
I | i I | _ ;
T*_S{{Sk—l) {3k+2}} = )
Putting k=1, 2, 3, ..., n successively in (i), we get
_da A4
T,=3(7-3)
B 2
,=3(5"3)
S
Iy 3(8 11)
T=l 1 1 _ 000
"~ 3|3n-1) (3n+2) ceos
000
o0



et
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13= é(é_lll)

T, = :1,{(3”1— X (3“]+ 5—’3'} -

Adding colummnwise, we get
=Ly F Iy +Ig+...+1,)

:1(1_ 1 ): 1 _
3\2 Bui+2 2(3n+2)



PRACTICE QUESTIONS

QUES-01
1)(2 + 3 >-(3 +5>{4 S

QUES-D2

3<1Z24+-5%<224+7x3%2+

QUES-03

1 1 1

Ax2) @x3) @x4a

QUES-04

1

1
Ax3) @x5) GX7)

. to n terms

.. to 1 terms

1

.-- O 17 termms

T en—1)@n+1)

Miet
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ANSWERS Miét

—{n + 47"+ dn — 1)

r2 (2 + 1) {3112—!— S+ 1)

6
AMNS-03
s
(rz + 1)
A S -0
i
YY)
(272 + 1) 0000
0000
000
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THANK YOU
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Lecture-15,16 soue o sereron

Relation between A.M. and G.M




et
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' M avd G
ol atiow betweel £l |
j‘i‘ F el (h QAL Wip(’aﬁw ﬁ# a0, (].w%n;oﬁc
0~ “-“’ . qeometn e TNeans b et com. 100 distine

p.ostive nu mbﬂM a awd b Flhoin
(A >6]
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Q"‘) and hOv pﬂ.wl}ﬂ yLumbers cwhote
d%ﬂf-uw J'.E [ aud ohose AT U(e_o_J.

Heo GeM by 2. [20l-12]
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Sol, Aet the AOM‘W. numbess be & &b

Givemat  p-p=1g — O
AMojadb = GiMof B &b +2-

O+hb = dab -+ 2-
2
O+b _— o= Jab
A
O+b-Y4 = Jab
- " 8&40)



O+b-Y4Y — Jab )

TR, 3&&0
In4b-+b-Y= Ji2tbb O = 12+b
=

8+2b = [Jlab+b*

- 2

U+b = Jinb+b*

(Y+b)* = |2b+bT

et
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44 b= 2b 3

SRR
5 b=
87@ q2itb= 244 = =16 (Y.



EXAMPLE

SOLUTION

et

MPIIFMM
Find two positive numbers a and b whose AM and GM are 34 and 16
respectively.
We have
220 =34 and Jab=16
= at+b=68 and ab=256
= (a—b)= J@+b)—4ab = J(68)" =4 X 256 = /3600 = 60
= atb=68 and a—b=160
= (a+b=68,a—b=60) or (a+b=68,a—b=-60)
= (a=64,b=4) or (a=4,b=64)
Hence, the required numbers are (¢ =64, b=4) or (a=4,b=64).
000
0000
0000
000



et

Some Special Senies o~ 0
0 Cf+2+8+ M= D
an _Ln['nﬂ)
n=1
@ (134> +48% - — 47 Zl[mﬂ)(lmj

mE

2) =
s (R felm(m+) (am+1)
=l G

"



et



EXAMPLE 1

SOLUTION

et
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IfS,, Sy and Sy are the sums of first n natural numbers, their squares and
their cubes respectively then show t meQSE 5,(1+85,).

We have
& =1 #2434 .. 4m) =3 51:%11(?I+1);
§,=(12422+3%+ ., +n}) = §,= % (n+1)2n+1);
and §,=(12+23+3%+...+n%) = §,= % (n+1)2



et

952 ngg}fm+lfﬁn+ﬂz=

And, (1485, =

%H%H+U2QH+U?

lng(rﬁl] b+8 1nm ﬂ

! 2

1 E
=1ﬂ2w+ﬂj(®i+4n+l) 4H(

Hence, 95, =,(1+85,).

n+D QH+U
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EXAMPLE Sumn the series 3-8+ 6-11+9-14+ ... fo n terms.

soLuTioNn  We have
=(kthtermof3,6,9,...) X (kthtermof 8, 11, 14, ...)

=3+ (k—1) %X 3} X {8+ (k—1) X 3) = 3k(3k +5)
= (9k2 +15k).

= ETR'
k=1

Pl P R )

=0. {%H (n+1)(2n+ l}} ¢ Eo {%??{H -+ 1}}
= %r: (m+1){2n+1)+5)=3n(n+1)(n+3).
Hence, the required sum is 3n(n+1) (n +3).

000
0000
0000
000
o0
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EXAMPLE  Find the sumt to n terms of the series whose nth ternt is 2n—1)%
soLumion  We have, T, = (2k—1)” = (4k* — 4k +1).
sum to 11 terms is given by
n
Sn =2 TF:
k=1

= 5 (WP~ tk+1)=4- T4 Tk+n
k=1 k=1 k=1
[ 1+1+...ntimes = n]
6?1(n+1}(2ﬂ+1}—4-%n(n+1)+n

|H

[ m|n—= r,.u|M H=

nn+1)2n+1)-2n(n+1)+n

2n(n+1)(2n+1)—6n(n +1}+3n}
[J?(n+1)i2(2n+1]—6}+’%r£]— dn(n+1)(n—1)+3n]
=§{4tr — 1) Zjn {4#12— 57

|
Hence, the required sum is %n (4n~—1). 000
; 0000
0000
000
o0
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EXAMPLE:  Sumtheseries1:2:342:3-4+43-4-5+...fonterms.
souTion  We have

T, =(kthtermof1,2,3,...) X (kth term of 2,3, 4, ...)
X (kth termof 3, 4,5, ...)

=1+ (k=1) X1} + {2+ (k-1) X T} x 3+ (k- 1) x1]
=k(k+1)(k+2)= (k' +3k* +2%)
Sn: %Tk
k=1
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S =

"
3

Ty

1

(K +3K2+26) = S KP+3 T kK2 +23 k
1 E=1 k=1 k=1

1

M= 4=

k

ziﬁz[n +1]2+3=%H{H+ 1](2H=1=1}+2'%H[?1+ 1)

i Zas L 2 n o5 1
& Bk —{21:(;14—1}}, Sk —6?1(n+1}{2ﬂ+1},
k=1 k=1

;T‘L k= %H(ﬂ! < = l)lr
k=1 _

:%n (m+1D{nn+1)+22n+1)+4}
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=%n(n+l)(ni+5n+6]=%ﬂ(n+1](ﬂ+2l(ﬂ+3]-

Hence, the required sum s lﬂ (nt+1)(nt+2)(n+3).

4



EXAMPLE
SOLUTION

- s AR
Eind the sum of the series 1*+3%+5%+...to it teris.
We have

= kth term of (1 +3%+5%+...)

={1+k-1)x2}°=2k—1)*=4k*— 4k +1).

o B
k=1
= ¥ (4K"—4k+1)
k=1
=45 kK243 k+(1+1+...ntimes)
k=1 k=1

:4'%?1(1?+1){2H+1)—4'%H{ﬂ+1)+11

=’3—‘-{2(n+1)(2n+1)—6(n+ 1)+ 3) =%{4nz—

Hence, the required sum is %{4?12 ==T4,

1).

et
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EXAMPLE  Find the sum of n terms of the series

1

1

1

(2 X 5)

" 5x8)

TBxID)

et
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MPUFW
soLuTioN  We have
_ 1
T = (kth termof 2, 5, 8, ...) X (kth term of 5, §,11, ...)
_ 1
2+ (kk—1)x3} X {5+(k—1)x 3}
_ 1 i e 8 7
Gk—-1)(3k+2) 3|Gk—-1) (Gk+2)
I | i I | _ ;
T*_S{{Sk—l) {3k+2}} = )
Putting k=1, 2, 3, ..., n successively in (i), we get
_da A4
T,=3(7-3)
B 2
,=3(5"3)
S
Iy 3(8 11)
T=l 1 1 _ 000
"~ 3|3n-1) (3n+2) ceos
000
o0
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13= é(é_lll)

T, = :1,{(3”1— X (3“]+ 5—’3'} -

Adding colummnwise, we get
=Ly F Iy +Ig+...+1,)

:1(1_ 1 ): 1 _
3\2 Bui+2 2(3n+2)



PRACTICE QUESTIONS

QUES-01
1)(2 + 3 >-(3 +5>{4 S

QUES-D2

3<1Z24+-5%<224+7x3%2+

QUES-03

1 1 1

Ax2) @x3) @x4a

QUES-04

1

1
Ax3) @x5) GX7)

. to n terms

.. to 1 terms

1

.-- O 17 termms

T en—1)@n+1)

Miet
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ANSWERS Miét

—{n + 47"+ dn — 1)

r2 (2 + 1) {3112—!— S+ 1)

6
AMNS-03
s
(rz + 1)
A S -0
i
YY)
(272 + 1) 0000
0000
000
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THANK YOU



