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General term of AP
| Th=a+(n-1)d

Sum of n terms of A.P. ‘ | To _ a+9d
Sn=2 Za+(n*1)d __:Q[GJA\]TDBUHO
\/‘/ 2[ ] 2 | T7_' = 0\—,—1"‘(
=
b 13,535 N 7 = atend
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Letla, = 8| a,, a,, ... a, be an A.P. If the sum of its/first four terms is 50|and the sum

of its last four terms is 170 then the productofnts middle two terms is .
o=@ S, - e 1 otcd)(a+rrd)
) “= 8r1%) C8+21) = 26 29
\‘ Q|,01,,Q3 IQ\l,- o a }'ah i
- ) -
(‘20‘ +(u- )al] So \i\)
Q ( l6 +24 TDB Unp?o-' Llaf o\[v.\-|+!\_1_,_,\_3+n_.{)
; N
|6 43k = 2% Hoz?"z-\'z’("fn—-lcﬂ
tok=31 138 = 3 (Yn-10)
An = atln- DL - Ye¢ = Yn-lo
Gn-) - Q+<n-'90( S¢=Yn

Qn-2 = 0\1-('\-3)0( @
N - a M. 20D .
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T hcommon term|of the series
$;=3+7 + 15+ 19% sy =
S,=1+6+QD+16 +21 + .. d, =
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Let 3 6 @ 12 upto 78 terms and S@ 13,17, ... upto 59 terms| be two series. Then,
the sum of terms common to both the series is equal to

o, =3 Q=5 " Coramom AP
d::g éol'L:"' = |2
- a= 9
i e L. s+ S8xY.
8= 3+(e)3 ATOB, 3T L < 23y
- Faian- N 23} __________________________________ axfp-)d < QY
-';8 23‘1 = \3 o= A d \Z 3‘\'(0~D\1 < 23Y
%)6,3 |\2 @ S \3 (1)(3-\- ‘K\‘z] \1“"3 LYy
; Rh < 233
‘3 (3+lo%] N < ':}

S - ‘SX“} o 2113 nmxt '3




The sum of the common terms of the following three arithmetic progressions.

A8 o 398 dy= 4 : Commnomn. A P
5 801 oo, 359and daq = 2 de Gol .~
v By o T isequal to ............ RAa =S —

AP-1 & pP-2. AP < AP-3

Tae M+, T -;.o‘ur(m«!)-l§'§ S wmn =

E_T"” = (12n-1) Too = \Sm-13] | 3 [43+167)
= a
' mat' T\f‘ Y3 \oFx3

‘?V\-HQ = ‘S‘m .0
‘7-(7\1!) & |§/ ol {31‘]
Ylnan_ e ‘ 5
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(i) Ifafixed number is gdded (or subtracted) to each term of a given A.P. then the
resulting sequence i$ also an A.P. with the same common difference as that of
the given A.P. 2, %, 4,20, 26

— )

)

A =6

(ii) If each term of an A.P. is multiplied by a fixed number (say k) (or divided by a
non-zero fixed number), the resulting sequence is also an A.P. with the

common difference multiplie@bl 2B .UNO 2)

(iii) In an A.P. the sum of terms equidistant from the beginning and end is
constant and equal to sum of firstand lastterms. |, 4 5 ,lo' \3/\6 K
P e —— R Y

For example, If a,, a,, a,, ..., an are in A.P,

= )
thena,+a,=a,+a,,=a,+a, ,=........ and so on. | 0 I
| n 2 | ‘3 n-2 y )\"t",'l,’ "6'|9'?'L

(iv) Ifa, b, c are three numbersin A.P. then! 2b=a+cC |Q L caAP b-a=0CDh
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Ifa;, a; ay, ...,a,areinA.Panda; +a, +a; + ... + a;, = 114, then a, + 3+ rp+ a6 is

equal to: L_’: - &

p =
°O1v t XD W+ W+ A + f@: "y = 2x38

& =

(1
X

32 = I,
ATDB.uno
Q) +0,¢ - Y
"""""""""""""""""""""" . L 5 o e
10, = A
M»l Q‘-:_Q 5 3&; ‘ ...... 'G ....... 3% ..... ,7\.____:"
N= 6 E &, 20

& [ Qa4 Sx3d |- L ( - 50{]
- le, ;

4 ; < ( 20y |5°(J

Zq-r 'go(*—- R\ Qy 3R - ¢
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Important Note

U_ If sum of numbers in A.P.ﬂ is given then always assume the numbers to be-

. |
3 numbers in A.P. 1a - daa+d

4numbersinA.P.!:a—3d,a—d,a+d,a+3d

5numbersinA.P.:a-2d a-d,q, aAdF%%ZZEﬁeF@

6numbersmAP a-5d a-3d a- da+da+3da+5d l
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[Ans. 18900]

| Q JEE ADV 2022

Let I, 1,, .., I, be consecutive terms of an arithmetic progression with
common difference d, and let w,, w,, ..., w,,, be consecutive terms of
another arithmetic progression with common difference d,, where d,d,

10. Foreachi=1, 2, .., 100, let R, be a rectangle with length |, width w, and
area Al [fAcy - Ay = 1000 then the value of|Ayg — Agplis

ATDB.uno
= ﬂg‘ "JY[ —-(I\ -4 gOJ) (bo\+§ovl2)

A
A = 1?0 S — (¢Q|+"ﬁ°'\) (w\-f“")d-,)

|owo - = A d, 4 Jow. + 990 !o\( 993

Tro—Td—




= loxlo 4 (a+89)yloy 10
ATRE YN0, (18 g)
= loo (1 +18%3]

= 13300







Let a,, a,, a,,
and 8t terms be 2 and the product of its 37 and 5% terms be — Then 6(a, + a,)

DDDDDDDD

|a,‘Y70|

be a G.P. of increasing positive numbers. Let the sum of its 6

+ It
fot\ab) is equal to ,E » TZ 9 ,]-;J ,rg

N
.\\\e /l 2V/2 oY §_‘_ QY? F . Q;( SKG 3‘ N
20 UNO Y =L = ) )
(8Y 33 orT(mwi)a —0 % 2levd =k
;(/-Q\\ @1 ) _
'l\\c/' . 2 [H\‘ ] % Qv - L
7\ .X ()= ¢ a=
| 3 2 i A
.I\g/ Q 11(‘_}()‘ & ZS& % ¥ = 1 @ e 'C\rl

(z42) rszjz" 6=0 e
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6(a+0y) (ay+2g)

e(a)t+a)f’)(a)t5+ o) {ogr ony S”'Wi"
£ ox C1+2°) o> (142 G '—‘—/”d
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The sum of 10 terms of the series.7 +.77 +.777 + ...... is

7 |
@ 5(89*"@) S= 01+ 03F++0FFF+ .. _ . _.
7 |
L2189+ — = F | o140 11 F+0O0-1" v _ _ __
@ 81( +101") SS [ . B y
= 9 91 = O % 20 - 1"
@ Z(g%i) QA{EDB-tune—v-* J*""“J
9 '
\ 9 10 S: "}'/3 (‘_(0;‘9 4 ‘__./(31)7—_'. |__(0‘-_").S+' ) ,--\—l.(QJ.)j
@ None of these _ L : y - ‘
N =% [10-100 tosts (0™ o]
- Q.- 9.
—."-/3 ('0~ 0-| (\“(()")m) \':O-'|§
|-—O-' W= o
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1
The 4™ term of GP is 500 and its common ratio is —,m € N. Let S, denote the sum

of the first n terms of this GP. If S >S:.+1and S, < §; + % then the number of

possible values o —
(o5 O oS Sk

’r-_'_, ( '/'z_ B 18

6 s
on" < o qu

K 3
Q’\'h <‘/ \(8'1
=
my< L
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Important Note

N 4 4

If product of some numbers i in G.P.is glven then also assume the numbers to be:

3 numbersin G.P.;: a/r,a, ar

4 numbersinG.P.: a/r3, a/r, ar, ar’
e )

5 numbersin G.P.: a/r? a/r, a, ar, ar?

6 numbers in G.P.: a/r5, a/r3, a/r, ar/vl B .UNO




| INFINITE GP {3

vl o of T (n)— 00 ;
=
Y:Q.-)Eb,é,’z,a"‘, \'%, _ } -*Soo—”’ Co ) —¥
WM™ oo

= )—" §3/ ' Y '3/|6/””?Y S
AFBEul ! Sa= a1 )

TP Iinds qP A be dfia (Gvey) e
gn_’ S\Am“% Y\M @ :;500.; a(\-0)

~——_ \

- 2 " | - (‘s.w
_3{7:© Sog"ﬁSum%lhﬁ:,\.&M S,I- )—‘»0
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Note 1 The sum of Infinite GP is finite only when

l|r| <1lor-1<r<1andis given by S, =£
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A ball falls from a height of 100 mts. on a floor. If in each rebound, it describes

(4/5)™" height of the previous falling height, then the total distance travelled by the

ball before it comes to restis ?
L —

O.
v’ 3
d= o+ 2040+ 2()in+ 2(4) 1™+ . oo
\go )
- |(@x\oo 4+ 2(Y%) 190 + _o0) |= )
ok x\ov + 2( ) (AFDBYINO - 22| — 1o %'T
o= 2860 .
=Yk
fe B d = looo- lvo T
\ -
= 20w e - qoom
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In the figure, AjA,, A, A3, Ay Ac, ... are all perpendicular to Ly; A A,, A; Ay, Ac A, ...
are all perpendicular to L,.

Iand 1,4, +M2 +A, Az + .00 = 2(2 ++/3)| find 6.

1 —

‘=—| .-
d=1, ¥=e  ATDB.uno
| _ Qa4+ (2-()
'-@58 ‘l"\r.s
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Let {a,} and {b,}, k € N, be two G.P.s with common ratio|r, and r;|respectively such
thatja; = b, = 4anc¢1 <r,| Letic, =a, + bklk e N.If c; =5 and ¢, =173then

—

— (12a¢ + 8};) is equal to A-15=3 Cé ,
DA 2Y (l(k)?‘"‘ b|:‘1 S 2:{‘, “\’b’
| = = \ e
Q-z:: L(Y, bz:HTﬁTDBunO %Y'.\_Y
Q3= \4}'1 ‘33:'172—
\/ ' * é”t Ot by
C\+ G40y . q - L‘sz“"k‘wzl'
D2 2
¢ I x
(\ 1t 0y t0 - . hoo)_* (bl+bszg» ,-00) T _\6!"(\3 —»@
Q 0y Y e E
T:Y 4 A e A 1 i P 8+'6 =Y —_— = (}ﬂ'}z)??—l\', v,

) |-, )= Yy ¢
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=25 _ 15 ’206 +g191_1

2 V2 = I 2o +.,8 0%, )
2. Y, £ ¥, ) 254 Y(}Q—)S + Bx Hx(fi/.,) |
72 = *ATDB.uné + =72+
Fomation o) Qued L e
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£ &) ) HARMONIC PROGRESSION (H.P.)

(i) | The general form of a harmonic progression is 3
' X

1 1 1 1 3
a’a+d’a+2d’ a+Mm-1)d | g 0 i
(ii) |No term of any H.P. Aaih p¥Bexgn o b o C
: _ 2ac b= ZQ\C‘J
(11:)/ Ifa, b, carein HP, then b = == A E

Note that we do not have general formula for the sum
of the n terms of an HP.




— =
i —L
Ifla, b, c, » AP\ b, ¢, d » GPland|c, d, e » HP. @, b, ©, d , fl}@/
‘ . | 0
Show that a,\c,e—>GP. 5 AP HP

@?- Qce Cr &
e 2 ¢ —iA‘-EoQ—% gno

=2 ¢, -e Da,cemgp
B o
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[ %) ) ARITHMETIC GEOMETRIC PROGRESSION (AGP)

T,=[a+ (n-1)d]r!

a dr(1—r""1) [a+ (n—1)d]
1—7r (1—1)2 1—1r BE
ATDB.uno

Steps to find §, for A.G.P

Stepl: |Write the given series upto T,

Step I1:  Multiply the whole series with common ratio (r) and write
the series again by shifting on term to right..

Step 11l :  Subtract the two equations to obtain §, term.




@ Bk e
QS g SO
, ¥= 3

9.310 Ll 5
@ +1 , [?)D'*‘
2 \—QS [ _3% ‘ '0‘3’0 Q\(}h")
< . o= 3_-) ' 3
10 — ‘0~3‘0 3\°' 7 A e '030 Q ' 3 X
oy lod — 3
- L N = '33‘?‘»' "1 :
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[Ans. 2175] |
A ' ) 4

Let S =109 +%+%+....+51207 + 51108. Then the value of (16S - (25)')54) is
equal to : &vj ALIFS
i
S: '03-‘— ’-gq;' T 'SO"} e - \
Y = i
) l l 5_.0%
% = 194 108 AEBB.uno Vv
S" S‘L S-3+ = = — el A—
e 3103

P B 0 ® 0 OO OE 00000 CNCPe P00 e

S
‘1§ = 109 1[G v o,
S' e T = - = (”')
S SE — |

Y e

\ S < 109

WO on= | , ==, _

A(l-¥") 08 g,“(__/s




S
L.'__é- _ o3 4 % [ \—- (& _J B _\_' ;
S il o
> (: - %) 5
Bl () o
\ 4 109

|6S = ]09%gxY _SATDBEQ)Q? N %!o%

16S = lo9xgp — 5’+ 3/ W/
S\Og -S_TO%

6% = Q%0 —-S -+

3
{65 @g) Y- Q?FfS‘

m ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited

AAAAAAAA



ratio of the corresponding geometric pro

Suppose a,, az@ag,,be in an arithmetic-geometric progression. If the common

ression is 2 and the sum of all 5 terms

of the Arithmetic-geometric progression is

49

= then a, is equal to

sy COL+O(),1’ (OL-"LDD&'L/ Q’.\"A’-&)!\s ) @W’Hd) }Lq

(¥=2] — — A S s
-2 V- auil
(a+ad)2 = 3 ATDB.uno 2+ 8:_3w+ 6
OL'!‘Z_CQ:‘/:J—:(D ’ QT37_+6\1
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9 Kruw(: '/L) = [49a+ 9

X: 9/ \ W/
210+ 98%d = ‘%.- 3l + 984 = M

T ——

=)

- (ot )

[l
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| INSERTION OF MEANS- A.M.S CENEDIEL
_no + Q"M'L

Case-1 Inserting Smgle AM between 2 Given numbersa&b. - SAKA bn N
Q jb bl—~s A P s

> -~ hoa+tbn
Qﬂg: Ok'\'b %(ﬁ-—a"’_bj =
-* ' <
Case-2 lnsertmg “‘n” AMs betweA2[DiB:ruUmmbers a & b.

OK/A, AL,Aa,AV,— —Ah)g = A-P.

:V\(O&;%b/)

\): nt+2 | rA . ptd -~ add A‘I Azt Ao .4 A-
= Fin, Ot 24344, 4n
- B ad - 1 R o U PR )
EM Ot ((IH)({. AZ = No 4 @Y\(V\-ﬂ)
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Insert 12 AMs between the numbers 1 and 99. = 6__?_'__‘)./
: ’&’AB”’“"A"—' [z 4]
Q=1
3 /';‘f = 33 Alq = Otdy -
Ot 12d= INTDBAMG atad. o

"“l'ﬁd: i ke | A3: ot 3
3d = 9%. 3
A, -
d- 93 | o4 |2l
EN
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Important Note

The !sum of n AMsiinserted between 2 given number is always equal to n times the
single AM.

Arthg 4 Ay _ s A= W (aib)
2 /J
" Question _
ATDB.uno
Find the sum of&_(_)? AMs inserted between the numbers 1 and 2023.
= loo (H 2023
=)
00 202y _ 10ox lorz
e = [0/20¢




) INSERTION OF MEANS_G.M.S

Case-1 Inserting'Single GM between 2 Given numbers a & b.
| a, &9, b —~= 4P

ATDB.ung - ** =[s- 51’]

Case-2 Inserting ‘'n” GMs between 2 Given numbers a & b.

Q’G'qlqs = G l) —_
t: “*1\ Q\ZQ" ] i
Nt
= 0N G, = oy -
(b/):;{\“ Gy=and P »
O ) '




Insert 7 GMs between the numbers 2 and 32. Also Find their Product.

‘Q,Qr Gx Gy . _ .. Cr.} Le NP

32= oy’ QI'[:) ni H
27. Q¥ 4 = - Hf’*
16 = K%’ %
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The Product of n GMs inserted between 2 given number is always equal to

n th power of the single GM. e
G'CLQ') Qw I Q\/Qb)

e
ATk

Find the product of 100 }GMS inserted between the numbers 3 and 243.

C!Czqz__ L C‘-M\) _ Q'?‘I))'OO %'X?)

= (J'BXZ\B)M)

pesc=! (gx S) |
(a3




Ifm arlthmenc mean (AMs) and three geometric means (GMs) are

inserted between 3 and 243 such that 4™ A.M. is equal to 2™ G.M. [Ans. 39]
Find “m”. :: .
28, b AL (243 3, G G2 GsLau3
kyz Go |=2% EQHBZTS':QKH
ud ATDB.uno Q3= 3z
W= 3G | 5 =
2 4d =3 ( J é \é“ ?‘
: : :'3
Ho\ QY C }
_TM‘Q N3 = oqt(mﬁ)gq Fq'— 3
? L Yy = R

43 = 34 )6

aded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
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X 61,22

/

[f n AMs are inserted between 2 numbersl a and 100, Such that the ratio of first mean
tolastmeanis1: 7 & a+ns= 33 then find the value of n ?

a, Ay A A | Bl o
p VR eyl LA, |0V
Ay U o= B3R Gy 6033w
AN é J==y
A T ATD&DU:D%%-@ \ + 6(n+1) "
atd g ast
- & \m) - (33-w ( - :}V\-\——z—'\{—%J
tat3d= atnd - ‘Gb(hjﬂ B30 (4m-)
. § |Ob!\~'+a"0 = ‘
Q- O9l-p [ B 33340
_S3WEHd Akt e
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Case-1 | Inserting Single HM between 2 Given numbers a & b.
o, H, b ~([ET)

’ ' e = AT
CER R -

<9
Case-2 | Inserting “n” HMs betwee 1 ENBnUiitfibers a & b. = ™ :‘/OJL "g
Q,H;HzHg,- _ M b e H= b
| T | athb
“a )/ b L, ) =5 — ‘ 3 L
O ', Ha' Hy - " R | g AP
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Important Note
U
The Sum of Reciprocals of n HMs inserted between 2 given number is always

equal to n times the reciprocal of the single HM.
 — )
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If m is the A.M. of two distinct real number land n (I, n > 1) and Gy, G,  (JEEMAIN 2015)
and G, are three geometric means between | an n then G + 2G5 + G3 [Ans. B]
equals.
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) SERIES-1 (SPECIAL SERIES)

n(n+1) ‘
Sum of the first n natural numbers Zr= >
| r= |
éY = | F2ZHFrU&, o= mm—)
Sum of the squares of th natural numbers Zr BATIAENTD)
ﬁ\ﬁll:ﬁé uno ‘/ 6
Z Y s R e L

Sum of the cubes of the first n natural numbers Zr =2 (n s, 2 = Z"
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ih’ E \3+7}+33-\r -/ --}V\.s'—'— me;))?‘ /\
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EA’ then A is equal to:

s

74
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Find the sum to the first n terms of the series:

i %
®’E+29 13 423 4 33 i 2 2+ ¢ = Sy
— + +. .. { = -

1/\1+2 /) \1+2+3 | el L = S
Y (Y+1) &
+
= (P02
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<S'VL+6) (n-5)=20°

=57

If

, then the value of nlis

v~
1°+2°+3%+....upto n terms 9
1.34+2.54+3.7+....upto n terms )

/

r - 5 E ;i;( = e 2 (YN4S) H
3. A g T AN () 4 Nnty)
n @ D +®-S-&®,f} -+ + i %% 2 S"n(n.n)___
T S _h(n+\)[Qw+) } ___________ §(Hnts)
. r= (Y @Wwb ‘-. 3 Q §n+ SV =24n430
Sy

., ‘gi(mm
< = n(y) +3‘] LSY\~\3Y\ -30=0
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@ | SERIES-2

Series in which the Difference of Consecutive Terms are in A.P or B

Steps to get the sum

Step | Write the given series.

ATDB.uno

Step Il Write the series again by shifting one term to right.

Step II1  Subtract the two equations to obtain n'" term (T,,) of the series.

Step IV Find the sum of the n terms of the sequence as
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Fmd@forthe serie53+7+¢14+i4+31+ .....iup to n terms. L /’;\z‘gy\?ﬁ,n*‘i
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Find the sum of n-terms of the series
1+4+10+22+46+ .....................

S=z 1+Y+tlo+22+M46+ _ _ 4T

= \+'~( +lo+ 22 o~ _
..................................................................................... =)
= \+<3‘+ 6 & ‘ATBB-&UH—O—— )~. ,v\ "@Q __’)_)

\\,\: | (%-kG-\- '\ 2 244+ ~,) "’232 ‘— L

= -\
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e 4Tk Z(Q‘H— \) E: @ )\ =2 i~
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Let S, =4+11+21+34+50+..... ...... then—(Szg—S ) is equal to
. St
’RL: an+ bvu—cj/ b= Y-,
!

@ 223 = a+bt+c=VY b= S/
P T.L/ C—tﬁb-r(ﬁﬁBBﬁuﬁré)-\—‘( -—'b‘ ’ @:\ 5 o SW
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" Ce S
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Let a, be the n* term of the series 5+ 8 + 14 + 23 + 35+ 50 + ..... and

e e o Y D
= 2 6 9 7 s
Sn=Zak.ThenS30-a4Ois§_(Ealto

k=1 A = oyGQ—bniﬂzj

11260 O+bt+C =S

{a}
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11310

11280
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A series in which the general Term can be written as a difference of two

symmetric terms is called Telescoping Series.
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Find the sum to n terms and S,, for the series V) (Y1) (r+%)
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¥ 'FOR 2 positive Numbers = lo
| +b [p— | 2ab ‘
Consndeq two positive numbers a and b AM. —ta | G M. -\/ ab, HM. = aaTb i
[ 5% %] ) !/
According to AM. G.M. HM. Inequality AM. > G M. >?H~M* | CC
The Equality holds (AM =GM = mﬁ%eym%ven numbers are equal
2. FOR 3 positive Numbers O, b, C AM = Q_—LB'V AL | ?:[a.bcj
~ 3 J
l}(tvw, GM 7, HMJ Hm = _3
R4 = NS
+/7L>/L o D >0] % 2 Hve nog /°L+6+LC-
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" | AM-GM- HM INEQUALITY

FOR n positive Numbers

Let a,, a,, ...

, a, be n positive real numbers, then we define their arlthmetlc

mean (A), geometric mean (G) and harmonic mean (H) as: -

G=(a,a,..a,)"and H = (

n —

ATDB. uno
= odh ot e (4 >/G>/HJ
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FAEIBEY TR T2 g
> m=Y

Lete the minimum possible value of\%(;gg,(?;yl + 3Y2 + 3%3), where y,, y,, y; are
real numbers for whichy, + y, + y; = 9. Let M be the maximum possible value of

(log; x, + log; x, + log; x3), where x;, x,, X5 are positive Jreﬁ numbers for which x, + x,

+ X3 5(9) Then the value of log, (m?) + log, (M?) is (%, % @

. . v
%@ @ - Xaxed Ay g Berare]
2
) 4 \

ATDB.UNO 5 > (x,xaxa)"
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If o and P are the roots of the equatlon) 3x2 - 6x +2=0 E‘l\? prove that:

( a o a )( B B ) P 4P Y2

l+—+—+e+.... || 1+= +—+—+
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Let a,, a,, a;, ... be an arithmetic progression with |a, = 7| and common
difference|8| Let T,, T,, T,, ... be such that T, =3|and T,,, - T, =a,[forn> 1.

Then, which of the following is/are TRUE? - \
Ta—Ti= @

T \
= 3
iy = 2+ nyn+3) Ta—Ta = Qo

@ willng il Ty =Ta= Qs
Jy=T3=
) I 200 /R: .4 LAEPB\_HRJ) : L

'rv\: 3+ (- (4n) - T _;T“F:Q“«

P

\
N\ “T’ = %[Q("*Q“ch]

3454 = 34 Ynspy)

T - yme T
Tk=35610 - T b
N0 D 20, —,;‘*' = B = Y\(l-f lf(’\-—\ﬂ
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