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DEFINITION :
A sequence i1s a set of terms n a definite order with a rule for obtaming the terms.
eg. 1,1/2,1/3,....., 1/n, .......1sa sequence. R
A.P
Gef
H.P
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ARITHMETIC PROGRESSION (AP):
AP is a sequence whose terms merease or decrease by a fixed number. Thus fixed number is called the
common difference. If a 1s the first term & d the common difference, then AP can be written as
aa+d a+2d ....a+(m-1d, ...

G o+d, a+2d — ——
v termof this APt =a+ (n—1)d. where d=a_—a_,.

2a+(n—-1)d]=

i

Sla+1]

The sum of the first n terms of the APis givenby : S =

e
'JIH

|

where / 1s the last term.
O = O‘*@"Dd
Sn= 1 (2a4n-0d) ot O (a+l)
b 1 o S
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Problems
If 19th term of a non-zero AP is zero, then its (49th
term) : (29th term) is (2019 Main, 11 Jan 11)
(@) 1:3 (b) 4:1
(¢ 2:1 udy 3:1
/ a,atd,0r2d — — — Oy - Gvisd 3 ~15deied . Bol .
B> Ho-0 d o Y “ird+2ed T od
0= O+18d=0 =) @

AN

o)

>

LTA com




Problems

Let S, denote the sum of the first n terms of an AP. If

S, =16and S; =48, then S, is equal to
(2019 Main, 12 April 1)
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(a) —260 (b) —410  \(oY"— 320 (d) — 380
/54 =16 Sp=7¢ Sw= W (2x22 +4(-2))
2
55 == 48 ’LQ(I,A—IOU
2
Snz n);(ld-"@"l_)d) 363‘48 =-10 g4 = -320.
2

-4& = 6 (22+5d/

lf}_gﬁ-scl:—({i —@

A:.-'l)_ ,0.‘-' 22

Sh‘— ﬁi(m-a— ECD

16 = 2(2a+3d)

=2
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NOTES :

() Ifeach termofan A P. i1s increased, decreased, multiplied or divided by the same non zero number, then
the resulting sequence is also anAP. -

(i)  Three numbers m AP canbe takenasa—d. a. a+d: four numbers m AP canbe taken as a—3d,
a—d, a+d, a+3d: five numbers in APare a—2d.a—d. a,a+d, a+2d & six terms in AP are
a—5d,a—-3d,a—d,a+d,a+3d,a+5d etc.

Aiii)  The common difference can be zero, positive or negative.
_— T =
Aiv)  The sum of the two terms of an AP equidistant from the begmning & end 1s constant and equal to the
sumoffirst & last terms.

&) Any term of an AP (except the first) 1s equal to half the sum of terms which are equidistant fromt.

o) {—t:: Sr_sr—1) Li+a,+oz+a, = ==, F0n-+ Gy + G
(vil " If a.b,c are m AP=2b=a+c. O+ard +and ?01+Q4d+ [l

I-H"‘-h_

- Sp—Sh-
Su—l = a\"'az-l-ﬂs —_ OYI'—] @n = Sp =
'Sh~Sn-1 = a—-v"ﬁ
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Problems

Ifa,a,a;,...,a are1nAPanda1+a4+a7+...+a16
=114 ,then @, + ag+ a;; + a5 18 “equal to

(2019 Main, 10 April
(a) 64 U 76
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(c) 98 (d) 38
prl
el el
J I gz f‘ﬁ
a,+ +a,.+ ~
[ e ey < bl Tl aioalt)
a+ L 0*’»(_
o+ = 2338
=714
3(o+L) =114
o+l = 38

~




Problems

If the sum and product of the first three terms in an AP
are 33 and 1155, respectively, t then a value of its ITth
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term is (2019 Main, 9 April 11)
(a) 25 (b) -36
ey 25 d) -35
/ 2 Tow vn an H‘P [F_&l:‘;IDS Oy = P‘+ma
O-—d; Q, o+ch — 7+ 01)
ﬂ7d+a+g_+,é' = 33 =47 X
30, =33
‘O-:'l") .a“: IE:"]"OL—'AT)
@—@aﬁ&-&-d\:\\sg — \5—40
-

\@va)(lu-d) I =nss
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¥
i)
(it

GP is a sequence of numbers whose first term 1s non zero & each of the succeedmg terms is equal to the
proceeding terms multiplied by a constant . Thus ina GP the ratio of successive terms is constant. This
constant factor is called the COMMON RATIO of the series & is obtamed by dividing any term by
that which immediately proceeds it. Therefore a, ar, ar’. ar®, ar®, ...... 1s a GPwith a as the first term &
I as common ratio.

0, on, o 03 —— as"
nt term=art!
. a(rn—l) .
Sum of the Is'n terms 1.e. S, = 1 Hr£l.
;

Sum of an mfinite GP when | T | <]lwhenn—o>» 1®—0i1f | r | < 1 therefore.

R

2 elely . eme=
I-r
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Mulbply by 5 10/30/‘%0/230 ~ -

(iv)  Ifeachtermofa GPbe multiplied or divided by the same non-zero quantity, the resulting sequence is
alsoa GP.

(v)  Any3consecutive terms of a GP can be takenas a/r, a, ar ; any 4 consecutive terms ofa GP can be
taken as a/1®, a/r, ar, ar’> & so on.

—_—

(vi) Ifa.b.c arem GP= b’ =ac.
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Problems o BT
Let a,, a,,...., a;o be a GP. if2s =25, then
aq -
—= equals (2019 Main,
as
(a) 5° ®) 269 (0 46 &5y
An=gw !
/ Q=o ’ as_‘ﬁ-’l«z ‘ %;ﬁ - 4 \
a
Q=0 , Bg =05 S = @S)H
T 5 4L
Qa - 252 Q_Q_‘_i -25
Qi 78
_+5

AN /
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Problems

The product of three consecutive terms of a GP is 512. If
4 1s added to each of the first and the second of these
terms, the three terms now form an AP. Then, the sum

of the original three terms of the given GP is
(2019 Main, 12 Jan 1)
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"

$o= 8( 91»)})

(a) 36 (b 28 (c) 32 (d) 24
/‘%—s{.&"m: 52 _i-l“; ) G.+£1,ﬂ.?t in AP 5&72(31*‘-;)
’.’J_ - L ‘L-l--lj
=512 b — 2 Ls+
1 g }L W
AwE= 8 +h Ton- 2055 +2=0

4,8,16 6,&,4

~

/
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HARMONIC (HP):

A sequence 1s said to HP if the reciprocals of its terms are m AP.
W

Ifthe sequencea,.a,.a,,....a isanHPthen 1/a, 1/a,. ... 1/a_ 1is an AP & converse. Here we do
not have the fonnula 101 the sumofthe w P or HP whose first term1s a & second term

1s b, the n termis t = al )
T b+ (m-1)(a-b)

2ac

If a.b.care m HP= b=




Problems

Ifa,, as, ag,...are in a harmonic progression with @, =5

and a,, =25. Then, the least positive integer n for which
a, <0, is (2012)

(a) 22 (b) 23 (¢) 24 (& 25
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/ Quead; -— i oy o— AP

a,~¢ Osp= 25 =4 J oL Yooz F + HJ
‘ g 25 ’
A - A a
fnz $1r@D d L _1—ad
..--—_L "|‘(r|'lj(_) 2% Y
26 %19 lj :,t‘:t(-l
= ety *

\ 25k (2 d> —A—
—= 3514




ARITHMETIC MEAN :
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Ifthree terms are m AP then the nuddle term is called the AM between the other two. so ifa, b, c are
mAP. bisAMofa&c.

AM for any n positive number a,. a,, ... ,a_1s :

A.M-

a |mz_“\—av\

\'al

%mw\hbﬂluﬂe

A= Mt tastota,
n
Q,6, 0, — O
G- H-M
@x&daa ___a.&“/ﬂ ...j—-‘ﬁ.———-—'—'
(RSN Gy

A = e Z:HY .
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n-ARITHMETIC MEANS BETWEEN TWO NUMBERS :

Ifa, b are any two given numbers & a, A A,. ... A . baremAPthenA A, .. A are then AM’s
between a& b.

b-a 2(b-a) n(-a)
A =a+ : =a+ . A =at
1 041l A7' n+l . n+1
b-a
=a+d, =a+2d......A =a+nd, where d= —
n n+1

Note : Sumofn AM’s inserted between a & b 1s equal to n times the single AM betweena & b

1e. 2. A =nA where Ais the single AM between a & b.
r=1

A Gf
g R ra_c\ p e B 0 3
G, ﬁljﬂ’?-/ﬂ'slﬁ'h/ Rs b NS

v
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GEOMETRIC MEANS:
If a.b.c are m GP. b 1s the GM between a & c.

b?=ac, therefore b= \ac : a>0, ¢>0.

n-GEOMETRIC MEANS BETWEEN a,b:
If a,b are two given numbers & a, G, G,.......G_. b are m GP. Then
G,.G,.G;,.....G aren GMs between a&b.

G, =a(b/a)*1, G,=a(b/a)?®*!, ..., G =a(b/ayvr*!
=ar, =, | s = ar®, where r = (b/a)!n*!

Note: The product of n GMs between a & b is equal to the n™ power of the single GM betweena & b

n
ie. | | G,=(G)* where G is the single GM betweena & b.

r=1
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HARMONIC MEAN :
Ifa, b, ¢ are m HP, b is the HM between a & ¢, then b= 2ac/[a+c].

THEOREM :
IfA. G, Hare respectively AM. GM, HM between a & b both bemg unequal & positive then,
(i G*=AH

(ii) A>G>H(G>0). Note that A, G, H constitute a GP.




Problems

If m is the AM of two distinct real numbers [ and
n(l,n >1) and G,;,G, and G5 are three geometric means
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between /and n, then G, +2G; + G, equals (2015)
(a) 4’mn  (BY4im®n () Imn? (d) ’m?n?
/ Ql /h -Q/G)llo\l-lo'j /r) G\fl+16\f+6136
™M= Lf/n .0_, 9-91/ 0,717, l’?lp % l,ll.”ll“"ld.“"?-‘_ ﬂ‘lhlz
o P
f4n=rm n= L5 = 01 ( st w3
PR el L R +n§]
L ' o
3. 2
= ‘Lk[ el +nd | < ln [ & +2lnre

£

-

)
-~ 0mn C_Q-H\—JZ

7.
e ,l/Y‘ L?zm.)z— ‘:yﬁ -
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ARITHMETICO-GEOMETRIC SERIES :
A series each term of which is formed by multiplying the corresponding term ofan AP & GP is called the

Arithmetico-Geometric Series. e.g. 1 +3x+5x>+7x + ...
Here 1.3.5,.... are m AP& 1,x,x% x*..... are in GP.

Standart appearance of an Arithmetico-Geometric Series is
Let S, =a+(@+dr+@+2dr2+...+[a+(@-1)d] ™!

Sz [0+ EX‘- “‘B‘Z *E}“g
R.e' '+ GF = BT
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20 1.
fhe sum kz kz_’* is equal to (2019 Main, 8 April I1)
=1
11 11
’\/Ld{z_zTg (b) 1_2%
3 21
(C) 2_? (d) 2_2—20
= ——— — 20xL \ ~ B a \
(5= 1 4 meg oo P | 52 A a0
J—)lS-_- L) 3 9 n 2oyl ‘lz, 2.2'8
2 3> uzB Hx)}a 4 ;._2'
— —_\_—“——__N\__
S — ' o+l - — -
-‘-5—-’ &4’ 2% 23 210 _%-%l
2
N




SIGMA NOTATIONS
THEOREMS :
0 Z (a, :i:b)—z aty b,
= r=1 r=1
@  Tka=k3a
r= =1
L) Z_:l k=nk : where k is a constant.
RESULTS
'ty Zn: =2 (n (sum of the first n natural nos.) bdss. == V‘!—gj )
. 2, n(n+l) (2n+1) i ) _ i
i) Z 2 (sum of the squares of the first n natural numbers)
= |7-+2}—-,-a3",. _nt= nladlzny)
n 2 o . L
(iii _ o @+)” 2.1 (sumofthe cubes of the first n natural numbers)
4
= r=1

EFT g S ”g‘f’.i")) g
2
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Problems

The sum of the series 1 + 2x3 + 3 x5+ 4 x 7 +... upto
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11th term is (2019 Main, 9 April 1)
(a) 915 (B 946 (c) 916 (d) 945
/S%’—H—H"-f' Sn= 22ﬂ2'~‘2r-.
S— | + 2%3 +3¥S +4x77 _ _ __ L Terun=t:

\_

W
Sz IXL + 23 ¥3yS +4y7
M~ A

Ge=— T\ [Zﬂ—'o = 2pf-m.

Se= & Gy = EL:.HL—-Y\)
gn:—- Z;l'n.?‘—-i‘ﬂ

—_—

= aynlre)@re) — nins)
- 2

6

Sp= n(nrdCont) — n(n D

S

3

2

= (xfieas et

2
= 44x238 — 6 6-

= 446

x

~

/
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Problems

. 12 +28 13 4+2% 433
The sum of series 1+ - +
1+2 1+2+3

3 3 3 \g— fo
+1 +2+3 +.. +15 —=1+2+3+...+15)s
1+2+3+...+15
(2019 Main, 10 April 11)

equal to
€y 620 (b) 660 (c) 1240 (d) 1860
Ty R b Pt L () N
N |+2 [ +2+3 l+z — LS <
—— 7
IS Tews Ly 15% Kk
2 2.
Qo Ptz W - G“:ﬁ))z e - en
| 4243 _ w»n o) - T > 2z 2 — 6o
. P4
S = 21 +En o _LL[ n(nst)on+D ﬂ&l.\\] -~ 6D




