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Assuming quantities in AP

If terms are given in AP and their sum is known, then the terms
must be picked up in following way:

e For three terms (a—d), a, (a+ d)
e For four terms (a — 3d), (a —d), (a + d), (a + 3d)
e For five terms (a — 2d), (a—d), a, (a + d), (a + 2d)

Note: In general, if we take (2r + 1) terms in AP, we take them as

a-rd,a-(r—-1)4d,...,.a—-d,a,a+d,...,a+rd
And if we take 2r terms in AP, we take them as

(@—@2r=-1d),(a—2r-3)d),...,(a+(2r=3)d), (a+(2r—1)d)

Sum of three numbers in AP is —3 and their
product is 8. Find the numbers.

Solution: Let the three numbers be (a—d), a, (a + d). Given
a-d+a+a+d=3=3a=-3=a=-1

Given their productis
(@-dala+d)=8=a(@*-d)=8=(-1)(1-d)=8
=-1+d?=8=d?=9=d=1%3

Therefore, the numbersare—4,—1,20r2,—1,—4.



Find four numbers in AP whose sum is 20 and
the sum of whose square is 120.

Solution: Let the four numbers be given by a — 3d, a —d, a + d,
a+ 3d. As per the given condition,

20=(@-3d)+(a—-d)+(a+d) +(a+3d)
=S AR =20 =Sg=23

Also given is the sum of square =120. So
(a—3d)?+(a—d? +(a+dP+(a+3d)?=120

= 4a? + 20d? =120 = a® + 5d* = 30
=% 25452 =30=5 =5 =>d==1

Therefore, the numbersare 2,4,6,8 0or8, 6, 4, 2.

Properties of AP

e |f a fixed number is added (subtracted) to each term of a
given AP, then the resulting sequence is also an AP with the
same common difference as that of the given AP.

e [f each term of an AP is multiplied by a fixed number (say k)
(or divided by a non-zero fixed number), the resulting

sequence is also an AP with the common difference multi-
plied by k.

e Ifa, a, a; ...and b,, b,, b;, ... are two APs with common
differences d and d’, respectively, then a, + b,, a, + b,,
a;+b,, ... isalso an AP with the common difference d + d’,

e Ifa, a, ay ..., a, arein AP, thena, +a,=a, +a,_, =
a;+d, ,=...andsoon.
e If narithmetic means a,, a,, ..., a, are inserted between the

(a+ b)

numbers aand b then a;+a,+az+---+a,=n



e If the nt" term of any sequence is a linear expression in n,
then the sequence is an AP whose common difference is the
coefficient of n.

e |f the sum of n terms of any sequence is quadratic in n, then
the sequence is an AP, whose common difference is twice
the coefficient of n.

e [f three terms are in AP, then the middle term is called the
arithmetic mean (AM) between the other two, i.e.ifa, b, care

in AP then b:azi is the AM of aand c.

o |[f ay, Gy wnd,aren numbers, then the arithmetic mean (A) of

. 1
these numbersis A=—(a,+a, +az+---+a,).

n
_ If a? + 2bc, b2 + 2ac, ¢? + 2ab are in AP, show that
1 1 , 1 are in AP.

B—& €8 a—b

Solution: Given that a2 + 2bc, b? + 2ac, c? + 2ab are in AP. Then
(a? + 2bc) — (ab + bc +ca), (b% + 2ab) — (ab + ab + ca), (¢ + 2ab) — (ab
+ bc+ca) are in AP.

So (a?+ bc—ab —ca), (b®+ ca—ab —ab), (c2+ab— bc—ca) are in AP,

=(@-b)a-qo,b-c(b—a),(c—a)(c—b)arein AP.

-1 -1 -1
=> , : are in AP.
b—c c—a a-b

1 1 1
= arein AP.

b—c c—a a-b




_Ifa1,az,...,anareinAP(ai>0foraIIi),showthat
1 ; 1 - 1 .=
Jartay oy +as \Jaq+fa,  Jay +ifa,

Solution:
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If & Wi Uy ssn be an AP of non-zero terms,
then prove that

1 1 1 n-1
+ 4ot =
Gy a4z an,_1a, a4,

Solution: Let d be the common difference of the given AP. Then
a,—a,=a;—a,=a,—a, ,=d/(say)
Now,
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Find the sum of first 24 terms of the AP a., a,,
a,, ..., If itis known that a, + a; + a,y + dys + G,y + a,, = 225.
Solution: As we know in an AP, the sum of the terms equidistant

from the beginning and the end is always same and is equal to the
sum of first and last terms. Therefore

Gy +d, =8+0, =03+, 5= is
So
) +0y, =05+ 0y =015+ dy5

= 3(a1 +a24):225 =a,+a,,=75

So
S,,=24/2(a,+a,,) =12x75=780



_ If for a sequence (a,), S, =3-(2" - 1) find its first

term.
Solution: Given
S,=3(2"-1)
S =321=1)
So an=Sn—Sn_1=3(2”—1)—3(2"‘1—1)
=3(2" — 27-1) = 3.2n-1

Therefore a,=3.

If for a sequence (7)), S, =2n*+3n+1find T,

and I and [

Solution: Given
S,=2n*+3n+1
S(n-1)=2(”— 1)24+30n—-1)+1
=2[n?-2n+1]1+3n-2
=2n’-n
T =S -S ,=2n?+3n+1-2n+n=4n+1

Hence, 7, =6 and T,=9.




