SHIVALIK SR. SEC. SCHOOL, BHARTHARI ROAD, BEHROR
CLASS--XI
UNIT:- SEQUENCE AND SERIES 2 AP, GP & HP
SUBJECT- Mathematics (Ramesh Suthar Sir)
» Sequence :- A sequence is a function whose domain is the set N of natural numbers.

+ Its denoted by <a,> or {a,}.
+«» Fibonacci sequence is given by a; = 1, a, = 1 and a,+1 = an+ an1 ; N > 2. The term of this
sequenceare1,1,2,3,5 8 ..iiiiiiiinnns :
> Series :- If a;, ay, a3, a4, s, «eovvveennee Y PSR IS a sequence, then the expression
g tartagtagt ... An t e, IS a series.

» Progressions :- Those sequence whose terms follow certain patterns are called progressions.

» Arithmetic Progression :- A sequence is called an arithmetic progression if the difference of

a term is always same.
I.e.  Common difference (d) = a1 — a,

» General form of an A.P. :-Let a be the first term and d be the common difference of A.P.,

then general form is :-
a,at+d a+2d,a+3d, ... ,at(n-21)d, .........

% nth term of an A.P.
ap=a+(n-1d L=a+(n-1)d
= nth term from the end
a,=L - (n-1)d
= nth term from the end
Amnir=a+ (Mm-n)d
» Termsof An AP. :-

No. Of terms Terms
2 a—d,a+d
3 a—d,aa+d
4 a—3d,a—-d,a+d,a+ 3d
5 a—2d,a—d,a,a+d,a+2d
6 a—5d,a—3d,a—d,a+d,a+3d,a+5d

> Sum to n terms on A.P. :-

The sum of n terms of an A.P. with first term ‘a’ and common difference ‘d’ is given by.

n
== +(n—




> S,=%[a+{a+(n-1)d}

> Sy;=2(a+L)
s If the sum S, of n terms of a sequence is given, then nth term a, =S, — S;1
% Three numbers a, b, care in A.P. iff 2b=a +c.
» Arithmetic Mean :-
(i) If A isan arithmetic mean betweena & b. Then a, A, bin A.P.

So, A= %
(i) If AL Ag Az, e , An be n arithmetic means between two quantities
a and b. Thena, A, Ag, covveeviiieeiiineenns , Ant, Ap, bin AP,
Then A,=a+ [n;b:)]
Here:- d= ((l::;))

» Geometric progression :-

A sequence al, a2, a3, ........ccceeueeen. LA, e, is called a geometric progression if

an+1
an

= constant, V n € N.

» General form of a G.P. :- If a be the first term and r be the common ratio of G.P. , is :-

a, ar, ar’, ar’, ..o, AT aWN N
< nth term of G.P. an = ar" ™,
% last term of G.P. L = ar"!,

Qi _ - 02 _ 03 _

«» Common ratio =

an ai ap
» TermsofaG.P. :-
No. Of terms Terms

2 2 ar
r

3 a
=,a,ar
r
a a 3

4 S Tanar
2.2 aarar

5 rz ] r ] ] ]

6 == 2 anar, ar
r r r

> Sum of n terms of a G.P. :-The sum of n terms of a G.P. with first term ‘a’ and common

ratio ‘r’ is given by.

Sn = E£1:122'|'> l
(-1 ’




sn= 20" ey
(r-1) ’

> Sum of an infinite G.P. :-

The sum of an infinite G.P. with first term ‘a’ and common ratio ‘r’ is given by
S.= 75 -<r<l, (<)

» Geometric Mean :-

(i) If G be a geometric mean between a & b, then

a,G,binG.P.
= G’=ab
= G=+/ab
(i) If G, Gy, v , G, be n geometric mean between a & b, then
a,Gy, Gy, e, , Gp,binG.P.

1

Common Ratio r = (S)m

1
Gy=ar"=a [(S)"“ ]"
O

s If A and G are respectively arithmetic and geometric means between two positive
number a and b, then A > G

s If A and G be the arithmetic mean and geometric mean between two positive
numbers, then the numbers are A + VA% + G2

» Arithmetic Geometric SEQUENCE :- a1, @9, 83y weeerervverenns Y P and by, b, bs,

o PR is a G.P., then the sequence a;by, a5b,, azbs .................. - o PO is said to
be an arithmetic — geometric sequence.
a, (a+d)r, (a+2d)r?, @+3d)r®, .....co....... .
% nth term of AP — GP sequence [a + (n-1)d] r"™*

+« Sum of n terms of an arithmetic geometric sequence

_n—1 _ rit
a dr(1-r _ ) [a+(n—-1)d] £ 1
g, =4{0-"n (1-7) (1-r)
%[2a+(n—1)d] ;r=1
% Sum of an infinite arithmetic — geometric sequence
=& 94
SOO T 1-r (1—7’)2




> Sum of first n natural numbers :-
Sn=1+2+3+ ..., +n:"(”2+1)
> Sum of the squares of first n natural numbers :-
Yn?=12+22 43+ +n?= "—(”“)6(2"”)
» Sum of the cubes of first n natural numbers :-
Sn®=1+ 22+ 3%+ +n3:[@]2
» HARMONIC PROGRESSION:- A sequence aj, ay, az, «.cccevveeenee
numbers is called a Harmonic progression if sequence.
i,i,i, .................. ,i, ............. ison A.P.
a1 a2 a3 an
S N 1 . _1
.d= a; aq ' an a+(n-1)d '’ a ai
«» Harmonic mean between two numbera & b. H = g
+* nth Harmonic means between a & b.
a, Hy, Hy, oo, H,, binH.P.
S L binH.P.
a Hq Hj n
_ a—b
= d= (n+a)ab
= L = l + nd = l + M
By & a (n+l)ab
= 1 _ bntb+an—bn _ b+an
H,  ab(n+1)  ab (n+1)
o Hn - ab (n+1)
an+b
= A>G>H
= AM > GM > HM

% IfA, G, HinG.P., then G = AH

of non zero




