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FREE NOTES -
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CLASS 11 - MATHS - CHAPTER 8

Seqguences & Series

Sequences and series, arithmetic progression (AP) and

arithmetic mean, geometric progression (GP), sum to

infinity, geometric mean, AM—GM relation and sums of

special series 2n, 2n?, 2n3.
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Sequence & series

A sequence is an ordered list a,, a,, as, ... (@ function
on N). A series is their sum a; + a, + ... (written Za,).
Finite or infinite. Fibonacci:a;=a, =1,a, = an_1 +

An-2.
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M AP:2,4,6..(add d = 2)
W GP:1,24..(xr=2)

al a2 a3 ad ab a6

AP grows by adding, GP by multiplying
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) Arithmetic progression (AP)

a,a+d,a+ 2d, ... (common difference d)
a,=a+(n—-1)d
San=n/2[2a+(n—1)d]=n/2(a+1)

| = last term. a,, = S, - Sn_1. Nth term from the end = | - (n - 1)d. Three terms in AP:a - d, a, a + d.

Properties: adding/subtracting/multiplying by a constant keeps an AP.If a,b,cin AP 2 2b =a +c.

Arithmetic mean

AM of aand b = (a + b)/2
n AMs betweenaandb:d=(b—a)/(n+ 1), Ay =a+kd

Sum of n AMs =n x (a + b)/2.

Geometric progression (GP)

a, ar, ar?, ... (common ratio r)
a, = arn’!
Sas=a(m—-1)/(r—1)=a1l—-rm)/(1—-1),r#z1

If r=1,S, = na. Three terms in GP: a/r, a, ar. If a, b, c in GP = b? = ac.
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(5 Infinite GP & geometric mean

Seo=a/(1—-r1),|r| <1
GM of a and b (positive) = V(ab)

n GMs between a and b: r = (b/a)*(1/(n+1))
Recurring decimal: 0.37= 3/10 + 3/100 + ... = (3/10)/(1 - 1/10) = 1/3.

AM-GM relation

FOR POSITIVE A, B
A = (a+ b)/2> G = V(ab), equality when a = b.
a,bare therootsof X2 —2Ax+ G2=0=>a,b=A + V(A2 — G2).

Use: minimum of x + 1/x (x > O) is 2, because (x + 1/x)/2 = V1.

Sums of special series (useful for JEE)

>*n=n(n+ 1)/2
n2=n(n+ 1)(2n + 1)/6
=n3 = [n(n + 1)/2]2

For a series with general term T, = polynomial in k, split it and use these. E.g. Zk(k + 1) = Zk? + Zk.
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JEE Extra + Tricks

JEE LEVEL

Sn=n(n+1)/2 2n2=n(n+1)(2n + 1)/6, Zn3 = [n(n + 1)/2]>
AGP (arithmetico-geometric) sum: S - rS trick; infinite Seo = a/(1-r) + dr/(1 - r)2
Telescoping: write T,, = f(n) - f(n - 1) or use partial fractions 1/(n(n + 1)) = 1/n - 1/(n +1).

Three numbers in AP: a - d, a, a + d; in GP: a/r, a, ar.

If a, b, cin AP, GP, HP then b = (a + ¢)/2, V(ac), 2ac/(a + ¢); AM-HM = GM2 (two numbers).

Insert n AMs betweenaand b:d=(b -a)/(n+1);nGMs:r = (b/a)”(””).
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Solved examples

Q1. Sum of all 3-digit numbers divisible by 7.
105,12, .., 994:n = (994 - 105)/7 +1=128 = S =128/2 (105 + 994) = 70336.

Q2. The 5th term of a GP is 81 and the 2nd is 24. Find the GP.
ar*far =r® = 81/24=27/8 = r=3/2,a=16 = 16, 24, 36, 54, ...

Q3. Sum to infinity: 1-1/3 +1/9 - ..
a=1r=-1/3 = S =1/(4/3) = 3/4.

Q4. Find 1x2 + 2x3 + .. + n(n + 1).
>k2 + 2k = n(n+1)(2n+1)/6 + n(n+1)/2 = n(n + 1)(n + 2)/3.

Q5. AM and GM of two numbers are 10 and 8. Find them.
a,b=10+v(100-64)=10+6 = 16 and 4.

Common mistakes

e Using Seo when |r] = 1.

e Writing a, =a+nd (itisn -1).

e Applying AM = GM to negative numbers.
e Forgetting the square in Zn® = [n(n+1)/2]2

Formula sheet & practice

AP a,=a+ (n—-1)d; S, = n/2[2a + (n—1)d]
GP a,=arm; S, = a(rm—1)/(r-1)

Infinite GP a/(1—r)

Means AM = (a+b)/2, GM = Vab, AM > GM
3n, Zn% Ind n(n+1)/2, n(n+1)(2n+1)/6, [n(n+1)/2]2

1. 20th term of 2, 7,12, ..°?
2. Sum of first 10 terms of 1, 2, 4, .7
3. Insert 3 AMs between 3 and 19.
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4.Find 2 (k =1to 10) k=

ANSWERS
1)97-2)1023-3)7,1,15-4) 385

Quick revision: 5 minutes before the exam

AP GP

e a,=a+(n-1)d. e a,=ar".

e S,=n/2(a+]). e Soo = a/(1-r), Irl«1.

e 2b=a+c. e b2=ac.

MEANS SPECIAL SUMS

e AM = GM. e 2n,2n?% 2nd

e ab=AxV(A2-G). ¢ Split T, into powers of k.

Have a doubt? Ask the Al Doubt Solver at padhaiadda.netlify.app, or take the mock test on this chapter.
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