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g[2a1+(n—1)dl]

_ 3n+8
or g[2a2+(n—1)d2] Tn+15
2a,+(n—1)d, _3n+8
o 2a,+(n-1d, Tn+15 = (1)
12" termof first A.P. _ a, +11d,
Now 12" termof secondA.P  a,+11d,
2a,+22d, _3x23+8 _ \
2a,+22d, Tx23+15 [By putting 7,23 IM1)]
a,+11d, 12" term of first A.P. 7
Therefore = =0

a,+11d, 12" term of second A.P. 16
Hence, the required ratio is 7 : 16.

Example 7 The income of a person is Rs. 3,00,000, in the first year and he receives an
increase of Rs.10,000 to his income per year for the next 19 years. Find the total
amount, he received in 20 years.

Solution Here, we have an A.P. with a = 3,00,000, d = 10,000, and n = 20.
Using the sum formula, we get,

20
8n = 5 [600000 +19 x10000] = 10 (790000) = 79,00,000.

Hence, the person received Rs. 79,00,000 as the total amount at the end of 20 years.

9.4.1 Arithmetic mean Given two numbers a and b. We can insert a number A
between them so that a, A, b is an A.P. Such a number A is called the arithmetic mean
(A.M.) of the numbers a and b. Note that, in this case, we have
a+b
2

We may also interpret the A.M. between two numbers a and b as their

A—-a=b-A, ie,A =

a+b

2
constructed an A.P. 4, 10, 16 by inserting a number 10 between 4 and 16. The natural

average . For example, the A.M. of two numbers 4 and 16 is 10. We have, thus
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question now arises : Can we insert two or more numbers between given two numbers
so that the resulting sequence comes out to be an A.P. ? Observe that two numbers 8
and 12 can be inserted between 4 and 16 so that the resulting sequence 4, 8, 12, 16
becomes an A.P.

More generally, given any two numbers a and b, we can insert as many numbers
as we like between them such that the resulting sequence is an A.P.

Let Aw Az, A3, iy A” be n numbers between a and b such that a, Al, Az, A3, S
A, bisanA.P.

Here, b is the (n + 2)" term, i.e., b=a+[(n+2)-1ld =a+n + 1) d.

This gives =

Thus, n numbers between a and b are as follows:

b-a
A =a+d=a+ n+l
2(b—a)
Ay=a+2d=a+"
3(b—a)
A3=a+3d=a+—nj—
nb—a)
A =a+nd=a+ il

Example 8 Insert 6 numbers between 3 and 24 such that the resulting sequence is

an A.P.

Solution Let A, A,, A, A,, A, and A be six numbers between 3 and 24 such that

3,ALALALA, As, A 24 are in A.P. Here,a=3,b=24,n=238.

Therefore, 24 =3 + (8 —1) d, so that d = 3.

Thus A =a+d=3+3=6; A,=a+2d=3+2x3=09;
A=a+3d=3+3x3=12; A =a+4d=3+4x3=15;
Aj=a+5d=3+5x3=18; A, =a+6d=3+6x3=21.

Hence, six numbers between 3 and 24 are 6, 9, 12, 15, 18 and 21.
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g[(10+1o2 +10° +...nterms) — (1+1+1+...n terms)]

9 10-1 9 9

Example 16 A person has 2 parents, 4 grandparents, 8 great grandparents, and so on.
Find the number of his ancestors during the ten generations preceding his own.

1[10(10“ —1)_’1} 21{10(10" —1)_4

Solution Herea=2,r=2and n = 10

. a@"-1)
Using the sum formula S = 1
We have S,, = 22" —1)=2046

Hence, the number of ancestors preceding the person is 2046.

9.5.3 Geometric Mean (G.M.) The geometric mean of two positive numbers a

and b is the number ,/;;, . Therefore, the geometric mean of 2 and 8 is 4. We
observe that the three numbers 2,4,8 are consecutive terms of a G.P. This leads to a
generalisation of the concept of geometric means of two numbers.

Given any two positive numbers a and b, we can insert as many numbers as
we like between them to make the resulting sequence in a GP.

Let G,, G,...., G, be n numbers between positive numbers a and b such that
a,G,,G,.G,,...,G,,b is a GP. Thus, b being the (n + 2)" term,we have

n+1 — =
H G,=ar=a|l—| , "
ence 1= a(a) G,=ar’ =a(2) " s G, =ar’ =a(é)”+l ,

Examplel7 Insert three numbers between 1 and 256 so that the resulting sequence

isa GP.

Solution Let G, G,,G, be three numbers between 1 and 256 such that
1,G,,G,,G,,256 is a GP.
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Therefore 256 = r* giving r = + 4 (Taking real roots only)

Forr=4, we have G, =ar=4,G,=ar’ =16, G, =ar’ = 64

Similarly, for r = — 4, numbers are — 4,16 and — 64.

Hence, we can insert 4, 16, 64 between 1 and 256 so that the resulting sequences are
in GP.

9.6 Relationship Between A.M. and G:M.

Let Aand G be A.M. and GM. of two given positive real numbers a and b, respectively.
Then

A=‘“2rb andG =-/ab

Thus, we have

A-G=

a+b_\/E _ a+b—22\/%

2

2
(a-B)
=—— a1
> 1
From (1), we obtain the relationship A>G.
Example 18 If AM. and GM. of two positive numbers a and b are 10 and 8,
respectively, find the numbers.

+b
Solution Given that AM.=2"2=10 .. (1)
and G.M.=+Jab =8 - (2)
From (1) and (2), we get
a+b=20 w (3)
ab = 64 .4

Putting the value of a and b from (3), (4) in the identity (a — b)* = (a + b)*— 4ab,
we get
(a —b)* =400 - 256 = 144

or a-b=%12
. (5)
Solving (3) and (5), we obtain

a=4,b=16ora=16,b=4
Thus, the numbers a and b are 4, 16 or 16, 4 respectively.
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