Chapter 2 34 Sequence and series

Series:

The sum of the terms of a sequence is called as “series”. For
example: 1,4,9, 16, - -- - - - is a sequence.

Sum of the terms of sequence 1.e., 1 +4+9+16--- - - represent
a series.

2.8 Arithmetic Series:
The sum of the terms of an Arthmetic sequence is called as
Arithmetic series. For example:
7,17,27,37,47,--------- is an A.P.
TH17+27+37 +47 + - - oo - - 1s Arithmetic series.
The sum of n terms of an Arithmetic Sequence:
The general form of an arithmetic sequence is a, a +d, a + 2d, - - -

----- a+(n—1).
Let Sn denoted the sum of n terms of an Arithmetic sequence.
Then Sn=a+t(@atdy(at+2d)+----+[a+(n-1)d]

Letnthterm [a+(n—1)d]= ¢
The above series can be written as
Sn=at(a+d)+(@+2d)+----- + ¢
Or, Sn=at+(at+td)+(@a+2d)+----- +(f-2d)+(f -d) + e (D
Writing 1 in reverse order, we have
Sn=f+(/-d+(f-2d)+---(a+2d)+(a+d)+a...... (I1)
Adding I and 1T
28n=(a+ H+@a+ H+@+ H)+----+(@+ )
2Sn=n(a+ /)

Sn—%(aJrf) But £ =a+ (n—1)d
Sn = %[a+(a+(n—l)d)]

= %[a+a+(n—l)d]

Sn = %[2% (n— 1)d]

is the formula for the sum of n terms of an arithmetic sequence.
Example 1:

Find the sum of the series 3 + 11 + 19 + - - - - to 16 terms.
Solution:

Here a=3,d=11-3=8, n=16
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Using formula S, = % [2a + (n — 1)d]

16
Si6= 5 [23) + (16 — 1)8]

= 8[6 + 15(8)]
= 8[6 + 120]
S1s=8x 126 = 1008
Example 2:
Find the sum of all natural numbers from 1 to 500 which are
divisible by 3.
Solution:
The sequence of numbers divisible by 3 is
3,6,9,12, - - - - - 498 (which is in A.P.)
Herea=3, d=6-3=3, n="7" a, = 498
First we find n
Forthisusing ay=a+(n—1)d
498 =3 +(n - 1)3)
498 =3+3n-3
3n =498
n=166
Now a=3, d=3, n =166, Sn="7

n
Sno = —[2at (0= 1)d]

166
S166 = 7 [2(3) + (166 = 1)3]
— 83[6 + 165(3)] = 83(6 + 495)

=83 x 501
Sies = 41583
Example 3:
i If the sum of n terms of an A.P. is 2n + 3n’ Find the
nth term.
Solution:
We have Sa =2n +3n°

Spi =2 - D +3(n - 1)°
=2(n— 1) +3(n’ —2n+1)
=2n-2+3n’-6n+3

Spi =3n"—4n+1

nth term = a, = Sy — Sna
=2n +3n® —(3n” — 4n + 1)
=2n+3n* 3n°+4n 1

a, —6n-1
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Example 4:

The sum of three numbers in an A.P. is 12 and the sum of their
cubes is 408. Find them.

Solution:

Let the required numbers be
a—d,aa+d
According to 1st condition:
(a-d)+a+t@+d)=12
a—d+at+tatd=12
3a=12
According to 2nd given condition:
(a—d)* +a’ +(a+d)’ =408

- d® - 3a%d+3ad’+ a2 +a° + d® + d® + 3a%d + 3ad® = 408

Note:

3a’ + 6ad” = 408
3(4)° + 6(4) d* = 408
24d* = 408 —192
=9
= d= £3
Whena=4 d=3thennumberarea —d,a,a+d
ie.4-3,4,4+31e.1,4,7
whena=4,d=-3 thennumbersarea—d,a,a+d
4—-(-3),4,4+(3)
4+3,44-31e.,7,4,1
Hence the required numbers are 1, 4, 7 or 7,4,1

The problem containing three or more numbers in A.P. whose sum

in given it is often to assume the number as follows.

If the required numbers in A.P are odd i.e. 3, 5, 7 ete. Then take

‘a’(first term) as the middle number and d as the common difference.

Thus three numbers are a — d, a, a + d. If the required numbers in

AP are even 1.e. 2, 4, 6, etc. then take a — d, a + d as the middle numbers
and 2d as the common difference.

arc:

Thus four numbers are a —3d, a —d, a +d, a + 3d and six numbers

a—5d,a—-3d,a—d,a+d,a+3d,a+ 5detc.

Example S:

A man buys a used car for $600 and agrees to pay $100 down and
$100 per month plus interest at 6 percent on the outstanding
indebtedness until the car paid for. How much will the car cost
him?

Solution:
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The rate of & percent per year1s 0.5 percent per month.

Hence, when the purchaser makes his first payment, he will owe 1
month’s interest.

The interest on $500 = (53003(0.005) = §2.50

The purchaszer will pay in the second month =$102.50

Since the purchaser pays $100 on the principal, his interest from
month to month 15 reduced by 0.5 percent of $100, which 15 $0.50 per
month.

The final payment will be $100 plus interest on 100 for 1 month,
which is = §100.50

Hence his payments on $500 constitute an arithmetic progression

10250 +------ + 100,50
Here a=10240, #=100530andn=>5
Therefore by the forrmula

1
S=—(a+ f
2( )
5
= ~(102:50 +100.50)

5
= E{EUB} = 550750
Thus, the total cost of the car will be § 60750

Exercise 2.3
2.1 Sum the series:
1) 5+8+11+14+ . tonterms
TR R i) o o 1 A 2

Gy bFadl =l s to 10 terms.
(1v) = — o = e o — femmmmn- to 11 terms
1—+/x 1-x 1+4+/x

2.2  The nth term of a series in 4n + 1. Find the sum of its 1st n terms

and also the sum of its first hundred terms.
2.3 Findthe sum of the first 200 odd positive integers.
2.4 Findthe sum of all the integral multiples of 2 between 4 and 97
2.5  Howmany terms of the series:

(Y 28emf B am ount to BT

(11} DAY anount to 1927

2.6 Obtain the sum of all the integers in the first 1000 positive integers

which are netther divisible by 5 nor 2.
.7 The sum of n terms of a senes is 7o + 8n. Show that it is an AP
and findits common difference.
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Q.8
Q.9

Q.10
Q.11
Q.12
Q.13
Q.14

0.1

2.9

mun the series

£ B RS TRs B O il i e o T S to 3n terms.

If 51, 52, 53 be sums to n, 2n, 3n terms of an anthmetic
progression, Show that S5 =305, - 51).

The sum of three numbers in AT 1z 24, and their product 1z 440,
Find the numbers.

Find four numbers in &P whose sumn 15 24 and the sum of whose
soquare 15 164,

Find the five number 1n A F. whose sum 15 30 and the sum of
whose square 1z 120.0

How many bricks will be there in a pile if there are 27 bricks in the
bottom row, 23 in the second row, etc., and one in the top row?

A machine costs Bz 3200, depreciates 25 percent the first vear, 21
percent of the onginal value the second year, 17 percent of the
original walue of the third year, and so on for & years. What 15 1ts
value at the end of & years.

Answers 2.3
(1)5n= n5[311+T"] (11) n=7315,=1116
: n [24(3-n Wx
{111) =1 =40 {1w) 5 [1_—;]

S, =n(2n+3), Sji= 20300 Q.3 Spg =40,000

1581 Q5@ n=11 () n=12
2000,000 Q.7 d=14 QF Sm=nGn-4)
5.8 11er11,8,5 Q11 3,57 909 7,5 3

4,5, 6,7, 80rn,7,6,5,4 Q13 1% 214 Ea 32000

Geometric Sequence or Progression (G.P):
A geometric progression 15 a sequence of numbers each term of

which after the first 15 obtained by multiplyving the preceding term by a
constant number called the common ratio. Common ratio 18 denoted by 't7

Example:

(1) 2,4,8, 16,32, ..., 18 GP
because each number is obtained by multiplyving the preceding
number by 2.

{11) 2,4,8, ...

Gif)

4,12, 56, ...
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