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Searence:
; FiN

I J | %]t Sequences also called progressions, are used to represent ordered lists of numbers. A

sequence is a function whose domain is the subset of natural numbers N or W (in some
cases). If a natural number n belongs to the domain of sequence {an}then the
corresponding elements in its range are denoted by a,. The elements in the range of

sequence {an} are called its terms. A special notation a, is used for n™ term of the

sequence.

Finite and Infinite Sequence:

A sequence having finite terms is called finite sequence e.g. 1,3,5,...,11 is a finite

sequence. Whereas, a sequence with infinite number of terms is called an infinite

sequence. e.g., 3,7,11,...is an infinite sequence. An infinite sequence has no last term.

Real Sequence:

If all members of a sequence are real numhezs, then it is-saket & realn spowenge) =0
) L 1 ..__.- - |
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Chapter-6

Sequence and Series

Q.1

EXERCISE 6.1

Write the first four terms of the following sequences, if

Q) a,=2n-3

Solution:

As given 2-=2n-3 _

Put n = a =20 —'-3__:-_-;-_ |

_ Put[i| =22bla, 14 22)=3=1

|, -
Putn=3=>a,=2(3)-3=3
Put n=4—=a,=2(4)-3=5
So first four terms are
-1,135

(i) a,=(-1)"n’
Solution:

As given a, =(-1)"n’

Put n=1=a =(-1) (1)’ =—1x1=-1
Put n=2=a, =(-1)’(2)" =1x4=4
Put n=3=a,=(-1)’(3) =-1x9=-9

2

Put n=4=a, =(-1)'(4)" =1x16=16
So first four terms are

-1, 4,-9,16

@iy a,=(-1)"(2n-3)

Solution:

As given a, =(-1)"(2n-3)_

-

putn-1 (42 YD) |\ D

R

Put n = 3-_> & -'—f I)2(7(7‘—3*) %\4423):1"; -

Put 7 =3=p\a, 1 (12)712(3) =3) = (-1)(6-3) = (-1)(3)
it 9= a, =(-1)"(2(4)-3) =1(8-3)=5

So first four terms are
11 -35

I_- :___ A
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Chapter-6

Sequence and Series

Wisgivanta = —
g =

(iv) a,=3n-5
Solution:
As given a, =3n-5

Putn:1:>a1:3() 5=3- 5 ¥

Put n- 2 ;dz_ou) 5_.1— _1_.
Put n=3- >a3—f3rf3\ 5=0-5=4

Pt

n=4—a,=3(4)-5=12-5=7

So first four terms are

-2,14,7
n
Y, a =
(V) T onl
Solution:
Asgiven a, =
2n+1
Putn=1=a = 1 :1
2(1)+1 3
Putn=2=a, = 2 _L_E
* 2(2)+1 4+1 5
Put n=3=a, = 3 _i_E
% 2(3)+1 6+1 7
Putn=4:>a4=L=i=ﬂ
2(4)+1 8+1 9
So first four terms are
1234 ;
3'5'7'9 \ _
V) e EL

Solutiof: | |

N |-

Putn=1l=a ===

Putn=2:>a2:i2?l_
4
- T .-,_. .| .I]_ E .._1
.Ut n-_-3:r>33_.:._3.:. A
AEIERR 2° 5
Putn=4—a,=—=—
; ‘2t 16
So first four terms are
1111
2'4'8"16

Solution:

Asgiven a,—a,, =n+2 ()
and a, =2

Put n=2 in equation (i)
a—a,, =2+2

a,-a =4

a,-2=4

a,=4+2

a,=6

Put n=3in equation (i)

a,—a,, =3+2

8,-8,=5

a,—6=>5

a3_5+6 AN

|y P’Ut = 4 irl ecw tlon (|)
P d4 4—1_4"'2

a,—a,=6
a,—11=6

a,=6+11

a, =17

So first four terms are
2,6,11, 17
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Chapter-6 Sequence and Series

(viii) a,=na, ., a =1 (ix) a,=(n+l)a,,, a =1
Solution: Solution: - [[& A\
Asgiven a_=na , (i) ~ [T\~ dn—(.1/an1 ' ' (|.) g
and &, =1 e A 4y ;.nd..'.y-"f:i- LJ

Put 'ri.;-;_2'.,.ir_1 eq._ (‘) VO | Put n=2 ineq, (i

a, =28 ;|5\ 20,= 2R\ a,=(2+1)a,, =3a =3(1)=3
(Tl =B e () Put n=3ineq. (i)
(NN e =38, =38, =3(2)=6 a, = (3+1)a,, = 4a, = 4(3) =12
Put  n=4ineq. (i) Put  n=4ineq. (i)

a, =4a,, =43, =4(6)=24 a, =(4+1)a, , =5a, =5(12) = 60
So first four terms are So first four terms are

12,6, 24 1, 3,12, 60

(x) a =

Solution:
1
a+(n-1)d
11 1
a+(1-1)d a+0(d) a+0
1 1 1
Putn=2=a,= = =
e & (2 0)d a+()d a+d

1 1

Asgiven a, =

Putn=1=a = 1
a

S ar(3-1)d arad 1) |
) - ""l.. | "'-. 1 S -"-...-" y '-\._::'"
1 1- L - =\ -. - | - | I'. 4 .-:--_._:.
Put n = 4 f— a4 = — % — _?l_ # ] I-l 'u_ 'I- \ .I- ,.I -l. \ \ . | o
a+(4—1‘)d Y EaR\RERIAR=NE
| (B L .-I ! - ) - | —

i b i { [erms ¢ 2 _ b1 ! I.'.I. I .I'. .I'-.."'. . A _.I.'- -
So fir t_fnr %e.'m';“:f""’"e;_ AW \ AN
1 20 W g by Ty b
o al+d alZo ] latsd
. AN FR N -
. J 'y I."' .
RN Y L

b J | " L
L .'. "
" J
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Chapter-6

Sequence and Series

Q.2

1
g
a7

Find the indicated terms of the
following sequences.
0] 2,6,11,17,...a,
Solution:

2,6,11,17, -,

Here )
a =7
. A 2ma=6
a,=6+5=11
a, =11+6=17
a, =17+7=24
3, =24+8=32
a,=32+9=41
Soja, =41
(i) 1, 3,12, 60,....... 8
Solution:
1, 3,12, 60,......., 8
Here
a =1
a,=1x3=3
a, =3x4=12
a, =12x5=60
a; =60x6 =360
(iv) 1,1,-3,5,-7,9,....a,
Solution: ~ =
11, _3_.?.,2 79 fﬂ YRR x \
a, =1 \ AN A =

— i—,\-_:Z _—I..'l =-,_-.3.. .-..- I

J o
=34 =7
=-7-4=-11
So,

a, =360x7=2520

a. = = —
5 16x2 32

11+2 13
a, = =—
32x2 64
So, a7=E
64
(r
- y -\.\.I l| .-.d .-..."1:
| ..I B '._.. _'-:_.-..
U AN |
a, =
a,=1+4=5
a,=5+4=9
a,=9+4=13
a, =13
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Sequence and Series

(v) 1,-3,5,-7,9,-11.....a,
Solution:
1-3,5-7,9,-11....8,

a=1

a3—14-4 =5

a; =5 2 9 '

a, F2+4 RN

Find the next two terms
following sequences:

Q) 7,9,12,16,......
Solution:

7,9,12,16,......

Here

a="7

a,=7+2=9
a,=9+3=12
a,=12+4=16
a;,=16+5=21

3, =21+6=27

So next two terms are
21,27

(i) 1,3,7,15,31,..........

Solution:
1,3,7,15,31,..........

Here
a =1

N . ._:_:.ZI-J___..J NN

2, =123\ ~~"\\

— — ]k
R
.

So,

of the

. .3.14

a =3'--3'-._
d4=.—3— =7
=—7-4=-11
a,=-11-4=-15
a,=7+8=15
a;,=15+16=31
a; =31+32=63

a, =63+64=127

S0 next two terms are
63,127

@iy  -1,2,12,40,.........
Solution:
-1,2,12,40,.........

Here

a=—1xl1=-1

a, =(-1+2)(1x2)=1x2=2
a, =(1+2)(2x2)=3x4=12
a, =(3+2)(4x2)=5x8=40
ag —(5+2)(8><2)—7><16—112

ae (7*/\3@.6 2’)—J$<59_489.; (AR

So m»twvo term' are—

a3 |
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Chapter-6 Sequence and Series

(iv) 1,-3,5,-7,9,-11,...

Solution:
1,-3,5,-7,9,-11,... _ . |
a, =1 - = A WV AEE Y Y )
8,=144+5 \RZ4AR\\SR Apee—3—4=—T"

a, =5+4=91 | LN N T ag=—/7—-4=-11
a,=9+4 =13 | - a, =—-11-4=-15

N T So, next two terms are 13 and —15

AN _-

Arithmetic progression:

A sequence {an} is an Arithmetic sequence or arithmetic progression (A.P), if a,—a , is

the same number V ne N and n>1. The difference a, —a,,(n>1) i.e., the difference of

two consecutive terms of an A.P., is called the common difference and is usually
denoted by d.

Rule for the nth term of A.P:

We know that a, -a,,=d (n>1)

Which implies a,=a_,+d (n>1) (i)
Putting n=2,3,4,...in (i) we get

a,=a+d=a+(2-1d

a,=a,+d =(a,+d)+d

a;=a +2d =a +(3-1)d L . \ (C(O\
aomard=ezays O 1\ ([N [
a4=a1f_3d_.=a1+(4__1)d'___ J VU )

Thus vv:-"f%‘,é-.né'lrid"(;-;L-!:ﬁ.._"_ ) ™ \

] 31_ = al_i',_(['-j. '_]_‘ﬁ (IH LI '

K J A\ | | “M'tieve ‘@, = n" termor general term,

a, =I" term , n=Number of terms , d =Common difference
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Chapter-6

Sequence and Series

Q.1

EXERCISE 6.2

Write the first four terms of the following arithmetic sequence. 1f—

Q) a, =5
consecutive
23,26,29

Solutiur_{:' \

and other

terais

three

e

Three conzecutivetern's are '

22.25,29 1
<I~T:)|Tr.-mon difference
=d=26-23=3
a,=a+d=5+3=8
a,=a,+2d =5+2(3)=11
a,=a,+3d =5+3(3)=14
So first four terms are
58,1114
(i) a; =17 and a, = 37
Solution:

a; =17
—=a,+4d =17
and a, =37
=a, +8d =37
Equation (ii) — equation (i)
a +8d =37
ta +4d =+17

4d =20
d =5 Putin (i)
a,+4(5)=17
a,+20=17.
a = —3_"’: \ AT o
a, a4 did Brga2l L

P

W e i =231 2(5) =7

a,=a,+3d =-3+3(5)=12
So first four terms are

(i)

(i)

™, \

L ---.. d__l4 .- 1 -_.m_ I.....-._:- A
L oW, &, =g +/d=-3+4=1

3, =a,+2d =—3+2(4)=-3+8=5

(iiiy—~"3& = 7, [and-g,, 722
g

| solutiong

2 L7a,

We know that
a,=a+3d ; a,=a +6d
3(a,+6d)=7(a,+3d)
3a, +18d =7a, +21d

33, —7a,+18d -21d =0

—4a,—3d =0

—(4a,+3d)=0

4a,+3d =0 (1)
and a, =33

—a +9d =33 (ii)

Equation (i) multiply by 3, then
subtract equation (ii) from equation (i)
123,+9d =0
+a, +9d =+£33

11a =-33
a =-3
Put in (i)
4(-3)+3d =0
-12+3d =0 2
d=12~\[ [~ | L2

a,=a,+3d =—3+3(4)=-3+12=9

So first four terms are

423



Chapter-6 Sequence and Series

Q.2 Ifa,;=2n-5, find the nth term of the sequence.
Solution: ~ [« 2
a ,—2n-5 _ A A

Puth= 4= a473=2(4)—3'—j> a5\ [ - 10 Alrernative M:thod:

Putn £ 5 > a5 22(5-5 122,55, | 8,4=2n-5
' BARARIE Replace n by n+3

Putn=5=>a4,=2(6)-5=a,=7

oS L) a.,=2(n+3)-5

e D] e moneifrerence

,-_]' - d=5-3=2;d=7-5=2 2, =2n+6-5

As difference is same so it is arithmetic a,=2n+1

sequence. So

a,=a,+(n-1)d
=3+(n-1)2
=3+2n-2

a,=2n+1

Q.3 If the 5th term of an A.P is 16 and the 20th term is 46, what is its 12th term?
Solution:

a; =16 , a,, =46 , a,="?

a+4d=16->@) ; a, +19d =46 — (ii) Qa, =a +(n-1)d
Eq 1)—Eq ii)

a, +4d =16

+a, +19d = +46
-15d =-30

d=2 o
Put in (i) . o W] ’; \
a1+4(2) =16 - :; — |\ R | \ A
8 +8=16— | ) . '

J Naw| 4, Baid =8 +11(2) =30
-IL_ 1 .\_I I._..:.-. -y r

b J | " L
L .'. "
" J
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Chapter-6

Sequence and Series

Q.4  Find the 13th term of the sequence x,1,2—X,3—2X.........
Solution: ¢
X,1,2—X,3—2X,......... | )
a=X ,n=13,a,=" -
daz'ailx d-ta)—a, =2-Xr1=2-x-1=1-X
As a, = aﬂ (||~—1 o. |
Ia = a + 14 (.4
AN\ = x+12(1-X)
=x+12-12x
a, =12-11x
Q.5 Find the 18 term of the A.P. if its Q.6 Which term of the AP 5,2,—1,......
6th term is 19 and the 9th term is is —85?
31. Solution:
Solution: 5,2,—1,...... —85
3; =13 ’ B =7 Here a =5d=a,—a =2-5=-3,
=a,+5d =19 (1) a =-85
and a, =31 As we know
=a +8d =31 (i) a_n:ai+(n—1)d
Eq 1)-Eq i) —85=5+(n—1)(-3)
a,+5d =19 ~90=(n—1)(-3)
+a, +8d = +31
“3d =_12 30=n-1
s 31=n S
T So, -85 isthe sl-xfrmn uf ti e g| /on."_ we -
Put in (i) 1\ nofi 7y =
8,+5(4)=19 = =S A G -,_/Vr.]r.ch. \ I=rm of the AP
2,+20=19. ~ VAW U N 2440, ...... 151487
a=—t2\ \ 7 \ W\ SN Solution:
NOV als—d' +_17d .' el _2,4,10, ....... 148
RN NN —1+17(4) Here 8=-2d=2-2
) a, =67 As we know
a,=a+(n-1)d
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Sequence and Series

Q.8

.TJFTE

Solution:

Q.9

148=-2+(n-1)6
150=(n-1)6

25=n-1
26=n

So 148 isqiiie 26" term: 9_]‘-th'e.- aiven ||

A.P.

How manty' termg are 1'rw-rc In the

A 2 ~ T which

'-1_11 a =68 ;d=3?

Given that:

a=11;4a,=68; d=3,n=?
As we know

a,=a,+(n-1)d

68 =11+(n-1)(3)

68-11=(n-1)3
57
3
19=n-1

19+1=n

20=n

The number of terms in A.P are 20.
If the nth term of the A.P is 3n—-1,
find the A.P.

=n-1

Solution:

Given that: a, =3n-1
Putn=1=>a,=3(1)-1=2

Putn=2=a,=3(2 )—1-*5- ._:__,'1_

3} J-‘-\.'g
Put n = 4‘>d. _o(’l)—J_l'L

Put n—-@-. t>’-)3

o AP 5 258,10 .......

=5
'._ '__ '._ .'._—«':].-"- i
\Re/3

Q.10 Determine whether i)—19 ||)2 are
the terms of thn P 17 13, =N

or not7 [ | 7.
IR0N For—;9 L

olu'rlcn

Yet a, =

17,13,9,...... -19

a, =17 ; d =13-17=-4
As a, =a,+(n-1)d
~19=17+(n-1)(-4)
-19-17 =(n-1)(—4)

-36=(n-1)(-4)

_—:16=(n—1)

9=n-1

9+1=n

10=n

So, —19 is the term of A.P
(i) For 2

Solution:

Let a,=2

a,=17; d=13-17=-4
As a, =a,+(n-1)d
2=17+(n-1)(-4)
2-17=(n-1(-4)
—15=(n-1\(—4) ]~

I_- :___ 2

--=Nn —1 ‘I-\.. _."'-”-.

=n-1
4

E+1 n
4

Q =n Not Possible

So, 2 is not the term of A.P
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Sequence and Series

Q.11

If I,m,n are the p™, g™, and r™ terms of an A.P. show that
) Na-r)+m(r-p)+n(p-q)=

So, I(q—r)+m(r—p)+n(p—q)=0

Solution: _ VL AT N )
Given that I,m,n are the p™; g", ahd k" ter:_ﬂs pFan AR | .
a, =1 . = .ad+kp l)d ()
a,=m= 1 |'=~ a+ q ;\d =m (i)
a-n |\ A\ T\r 1)d (iii)
| [\ %5t (i) from 0
[a,+(p-1)d]-[a+(a-1)d |=1-m
(a.+pd—d)—(a+qd—d)=I-m
(p—q)d=1-m
I-m .
P-a=—g" W)
Subtract (iii) from (ii)
[a,+(a-1)d |-[a,+(r-1)d ]=m-n
(a.+qd—d)—(a+rd—d)=
(q—r)d=m-n
m-n
q-r=— v)
Subtract (i) from (iii)
[a,+(r-1)d]-[a+(p-1)d |=n-I
(a,+rd—d)—(a+pd—d)=n-I
(r-p)d=n-I
r— —n__l A
- e\ &
LH.S: 1(g—r)+m(r—p)+ n(p q): e L
() r;d_w A\
= \ 3 x\
I:-C—(In In nwn Hln= nm)
|| .| NS
\ OI( )
=0R.H.S
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Chapter-6 Sequence and Series

iy  p(m-n)+qg(n-I)+r(l-m)=0

Solution: - 1\
LH.S: p(m-n)+q(n-1)+r(1-m), |\ — 0o S
From equations (iv) , (v) , v} laR\RSR\BR=RY
»h:‘-.'.i“ A\ e .q".i..."t."m‘:'”_' f rp=""!
T TARRRAR d d
o(p o) ‘ m-n=d(q-r) n-l=d(r-p)
J I"- | N 'PJI vaiues of (I m),(m-n),(n-1)
=p(q-r)d+q(r-p)d+r(p—q)d
= pqd — prd +qgrd — pgd + prd —qrd
=0 R.H.S
So, p(m-n)+q(n—1)+r(1-m)=0
Q.12 Find the nth term of the sequence Q13 If ll and 1 are in AP. show
4V (7Y (10Y ab c
SEGECIEE it b 25
: a+c
Solution: Solution:
Given sequence is: Given that:
4\ (7Y (10Y 111 einAp.
303\ 3 ) ab'c
. _ d:l_l (i)
Consider the A. P: b a
4,7,10,...... q :1_% (i)
4 - d—T7_4— c
=4, d=7-4=3 Common difference is same in A.P.
As we know So comparing (i) and (n)
1 1 11 aC~N {7
= +(n—1)d —— e e Y, | -k L
. ol BaonaN [ (o o=
a, =4+(n-1)3 ﬁ ';: NERVRTS AR -~
a,=4+3n=3 \ AR\ .;. \\ 3“ cral/
| W 2 a+c
a, = 3r.~f1 ASRARY “\. b ac
~ Hengg, Lhe ec'ured nth tetm of the 1 _a+c
A 1||."\'u| eguence is: b 2ac
\ J RN b 2ac
AV . :(3n+1j P
" 3
Hence proved that: bzﬂ
a+c
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Chapter-G Sequence and Series

Q.14 If 1 % and = are in A.P. show that the common difference is a-¢ . A ath!

c 2.==z:I o =y
— “n| = 'ux.«tff“.”.f'
1 S | R o
Solution: S~ b b= L O LS ( A0
; i\ L 11 1 1 i | M
.-"-lI .:_'-'II-\. ; "'l--,—-\\ ll |1 '.I III L1 II 'u_ L1 I'. R‘\l |
i r 1 11 1 1 L1 1 'u__--' | |
Given that L= L2
M

-
.-"

\
| .-'I
Il-_,ll I-.-"'. H.-_H. j _.-"

111¢
a c

L

ar'unLFf

|,

= [ {-:.."-_' :'-'\J’ |
o~ j- L:-:"\-__I -\.\,:] | 1"'-.‘_1.\%"-1 :_.1
lm'*.,:'-I k*.: | \K._J od :E_g (|)

Tt

!
L]
L -

|
1 i I_-"
|

11 .
d=——= i
P~ (i)

Adding (i) and (ii)

d+d:1—£+l—1
b a c b

og=t_ 1
c a

og =2=¢
ac

g=a-¢
2ac

: . a-c .
Hence prove that common difference is —. — = Y
-] L |""-.-"':' Loy

2ac . 1

B — f - ! \
;I' \ i .I.--\,.-:_ ) \\l | I-'" ¢ '|l:_:l —
I.r"'h.l | || s 'il || |1 'I | i Y [\
— - T L T \ | % -l
"I |II ot - |I_l.-"'-|.-._ I|I |II '.I llI |I I|II III |L__|. II I|
YA i LR LS T L=
- i i Il 1 1 . |
il o L] % \ "'H-.\_\____-'"
I:_F,I II| 1 e |I'| Il Il|ll~'-\.\_ -.’-':Iﬁ"'-l.
— | | i i"'“l L LI -
I LE | ) .
BRI L R =
1 ! 1

429



Chapter-6 Sequence and Series

Arithmetic Mean (A.M.):

A number A is said to be the A.M. between the two numbers aend b iia, ,~ bare m A P '

Then — - } - . LR .- . 1 5 . :-d
A—abA _
N [ N
In general, we can say that a, is the A.M between a_,and a_,i.e
an — an—1+an+l
2
n Arithmetic means between a and b:
Let A AL A, ........ A, be n arithmetic means between a and b.
Then a, A, A A, ........ A barein A.P
=a =a
a'n+2 =b
a,+(n+2-1)d=b Byusing a =a +(n-1d
a+(n+1d=b
_b-a
n+1
Thus, A =a+d=a+ b-a_na+b — (e
n+1 n+1 v "".. o 0 '.-"'._ .-\..' ) L _.-"..__.' ! ‘:
— \ I il | T L B | |_...---'.--_._

A= a+2d a+2(-_§\ &"flf)a:ez

- +0 S\ W)
_.-': ! Ve _/ P a rr
P .m e t i, ta=p)ards
| Lr\ ‘|‘L/ n+1
. J' .Slrulnlv
g Y g 5] | |'-\.
YNNI _
\ J' AW A]=a+nd:a+n(b aj=a+nb
A n+1 n+1
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Sequence and Series

EXERCISE 6.3
Q.1 Find A.M between _2X+ 2
()  3J5and5\5 YWeN [ (o
Solution: - :ZX_E
a:3\/§.; .“:5%._ B! x A 21—
N\~ AM. =x+1
T Aa4n !
AM. =500 (i) 1-x+x* and 1+x+x°
R\ NN o\ 55 Solution:
I Jl ! - T, a=1-x+x* ; b=l+x+x°
85 AM.=3tP
2 2
AM. =45 XX 41X+ X
2
(i) x—3 and x+5
_ 2+ 2x°
Solution: =
a=x—-3; b=x+5
o _2(1+ %)
AM. =a% T2
_ 2
X345 AM. =1+x
2
Q.2 If5,8aretwo A.Ms between a and b. Find aand b.
Solution:
As 5,8 are two A.Ms between a and b
so, a,5,8,b arein A.P
5-a=8-5 , 8-5=b-8 | Alternative Method: - N AN
5_a=3 ' 3=b_8 a15|8|b arei‘n AP - " - 1 ..-I ll "-."‘.- -\.“:- }
5-3=a , 3+8=b_, _! , 1 -, | \
a=2 , b=11 '\ ) [BAd AU hetween kang & @15 AM between 5 and b
= — 1 ¥ ' .'- .'-."I |1 L
v e __lm,;_ ANE— 8- 5+b
|1 N 2 2
l-; 10=a+8 16=5+b
R
N 10-8=a 16-5=b
2:a 11:b
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Q.3 Find 6 A.Ms between 2 and 5

Solution: e
Let A, A, A, A, A, A be6AMsbetweenzand5 . " " | 7
Then2A1A2A3A4A5Aaare|nA\p ' \
a =2\ a=5-\\ WV {\
— -. & :Iai-ll_td :5 '-_.lu_. -_."' ~ ",
- \\_Zura=5
NI | d 52
e 7d =3
g=3
7
A=a=a+d| A=a=a,+d| A=a,=a,+d| A=a=3a,+d| A=a=a+d| A=a,=3+d
3
7 17 3 20 3 23 3 26 3 29 3
=—+= =—+= =—+= =—+—= =—+=
_E 7 7 7 7 7 7 7 7 7 7
7 20 23 _2 29 3
7 7 7 7 7
E,Q,E,é,Q,g are 6 A.Ms, between 2 and 5
7T 7 7 7 77
Q.4  Find four A.Ms between \/iandE .
J2
Solution:
Let A, A, A, A, be four A.Ms between \/Eandl—\/zE
12 . . --.I|:H.._.- \ ."_I -" -.m _ -' |
So, «/E,A&,AZ,&,AM— arein A.P. - NN N R PR,

8=V , 2= RAVZiRTECR\RS
._.-' i 1 ""-iz‘ I_"" .I \ _II ._I:"'H. \- ) —
= | L

ai+'50 == Qa, =a +(n-1)d
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5d =22
2
12-2
5d = —— _ |
J2
sy 10 |
TRREN
. oLa?
Jr -
N d=—
- 2
d=+2
A=a,=a+d A =a,=2a,+d A =a,=a;+d
-2+2 =2J2+\2 =2+3\2
A=202 A =32 A =42
22,32, 42, 542 are four A.Ms between /2 and ﬁ
Q.5 Insert 7 A.Ms between 4 and 8.
Solution:
Let A,AALA,L AL A, A be7 A.Ms between 4 and 8.
So, 4,A, A, A, A A A A8 arein AP.
a1=4 , a9=8
a, +8d =8 va,=a,+(n-1)d
4+8d =8
8d =4
g1
2 =} o
A=a+d | A=A+d | A=A+d | A=Ad A=A Ad
1 9 1 100 57 Ve U e
=4+ =3~ E’-.*:'t ARR=S l =S
. 2 AR HORNE " s
= — Az ::-.' I.‘ '_’--I-.I \ .II - = — = —_—
Ai- 2”'_- ._l | L /-.:3_-- 2 2 '% 2
N k] N At
9,5,1—1,6,E 7, 15 are 7 A.Ms between 4 and 8
2 2 2 2

A,

A,

=a,=4a,+d

=42+2
=52
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g

a"—a"t o ab'l t”"

Q.6  Find three A.Ms between 3 and 11.
Solution: 1
Let A, A, A be3AMs between 3.and 11 \ L ArA Y ‘A
So, 3AA2A311are|nAP Eiuldat\ReR\BR=
a, =30\ o= o\ o
', \4C ."f—-ijl na va,=a,+(n-1)d
NN ANESE v
' 4d =8
d=2
A=a,=a+d A =a;=A+d A=a,=A+d
=3+2 =5+2 =7+2
A =5 A =T A =9
5,7,9 are three A.Ms between 3 and 11
Q.7  Find n so that anaz +b:71 may be the A.M between a and b.
Solution:
Let % be the A.M between a and b.
a" +b
ey
2(a"+b")=(a+b)(a™*+b") _
. -
2a"+20" —aa +abM +bat +bb™ \ O/
2a" +2b" :a"+ab“‘l+ba,"_—11.+bn — . _ ARAREN .. A
2a”—aE & 'h=ab" h"- 20" WL .;- -_ﬂ 'I

*«\

(At

i _
%:a_b Where a—b =0
b a-—
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n-1

a
-1 e~

n-1 0 ™\ - AN e
a) (a 1 | IR A
b b ; _._. ) ._.-_.- ...-__.. _- 1 |_. -I. _-. -. |.. -I. -_.I - 'l.. | I.

n:l L1 Ko '._'._ |
Q.8 Shicwy that the 51 of n A.Ms between a and b is equal to n times of their A.M.

N ], :-15'3ig_'ti6fl.~.-'. -

Let A,AA,......, A ben A.Ms between a and b.
Then a,A A A.....,A, barein AP

Let d be common difference

S~A=a+d , b=A+d = A =b-d

Let S, be the sum of n A.Ms between a and b
n
Sn :E[A1+A1]

A+A+..+A :g[a+}i+b—&]

(a+b)
2
Hence proved that sum of n A.Ms between a and b is equal to the n times their A.M.

=n

-'-_
» =l
II-\... A [ 1 L
e k | e 'L -
_ b — | # -
T | L | "\ i ___.-..
1 o 1 1 i
il .:.-'I P ! L [
o a A }
_ L I 1 5 5
— & [T L =
o P et
_— | Y 1 e
'.. 1 S -
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Series: _
The sum of an indicated number of terms in a sequence is called a-sv:ies., For exavinle,) |
the sum of first seven terms of the sequenct {n”\-isis series, 1+.4'%9-£164.25+'36+ 49

Arithmetic Series vy ;
The swn Or an uldlf‘at('u nur! 1brr of turr 1s in v{i. A P is called Arithmetic series.

e.0.-a - (a1+rﬂ+(cJ . Ld,+ +a1+(n 1)d is called an arithmetic series.

-\ J ; _Q_T_f\is1 I Terms of an Arithmetic Series:
VIAX N

For any sequence {a, }, we have,

S,=a +a,+a,+...+a,

If {a,}isan A.P., then S, can be written with usual notations as:

S,=a +(a+d)+(a+2d)+...+(a,—2d)+(a,—d)+a, — (i)

If we write the terms of the series in the reverse order, the sum of n terms remains the
same, that is:

S,=a,+(a,—d)+(a,—2d)+..+(a,+2d ) +(a,+d) +a, — (ii)

Adding (i) and (ii), we have
2S,=(a,+a,)+(a,+a,)+(a,+a,)+....+(a,+a,)+(a,+a,)+(a+a,)

=(a,+a,)+(a,+a,)+(a+a,)+ .. to n terms
2S,=n(a,+a,)

S, :g(a1+an)

:g[a1+a1+(n—1)d:| A 1{;{] ‘L)d

! § K = L, [P, i
—_ - [, Y 5 J |.. o]
1 L] \ 1 . S

:—[2a1+( |-'1)d ||— Y A

g .H'. 1 s
| LT =
._'.-. |1 | r "'. 11 5 .\""-\. \
5 |’ .' .- 1
1 ' 51 1
i
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Q.1

Q.2

Nishhs<tara),  a=2, a-=2

EXERCISE 6.4

Find the sum of all the integral multiples of 3 between 4 and 97. —, .
Solution:

Required sum is
S, =6+9+12+... 255, |

—3043+a] 3

su=3 SH2+32)

-3 3]

=3(31x17)
S, =1581
Sum the series
(i) (-3)+(-1)+1+3+5+....+a

Solution:

Given series is:
(-3)+(—1)+1+3+5+....+ay,
a=-3, d=-1-(-3)=-1+3=2 , n=16

Using formula,

S, =g[2a1+(n—1)d]

g - J .
Sie :E_Ezf(_s)fglé_l} 2J -- \ ..f"

=8(F6+30 My LT D\

’ "\

|
LA | [} &

x.
-..... .y ..h-
e %)
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(i)

] A

3 5
— 4+ 224+ —+......... +a
NERACRY :

Solution: A AN

Given series is:
3 [~ 5

NA

N R A

117
7

(i) 111+141+1.71+...... a,

S13 =

Solution:

Given series is:

1.11+1.41+1.71+.......... ay,

a =111, n=10 , d=141-111=03

Using formula,

sn=ﬂ[2a1+(n—1)d] A AAaf

Sio = (1 11)"'{1,9 l\C3] RREA o

h-\_-" .

5(>¢a+>7)

l\.--"

.".
! h“_ I

slo =246

107, REORIN 1=

1 Fa
| I.H'- .- I. 1
| e % ! %
g [ &
- .-.-._-.l- o
A T [ L
- ! ! Wb
AN A AN
I | e
S
L | =
| |
1 _I
L
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J I H'df-(ZV—4a+2na 2a)

(iv)

Solution:
Given series is:

rf —11
Us.“g .urmula

S, :E[2a1+(n—1)d:|

5, - 1—21[2(—8)+ (11_1)@}
121[ 16+10@D

~2(-16+45)

121(29)

~11x14.5
S, =159.5

(v)  (x—a)+(x+a)+(x+3a)+...

Solution:

Given series is:
(x—a)+(x+a)+(x+3a)+
a=x—-a, n=n

Using formula,

=—[2a1+ (n— 1)d]

P Y

L )
Pl -

&
W

=—[2 x 1I+(n “L’;aﬂ x\ |

1 L-"’

7 o —T+16 9
2 2
... tonterms

........ + 10 n terms

. d :x+a—(x—a)=x+a—x+a:2a

I I-\.\. " .-.-
T \
w | e 3 %
"y [ o
\ A
- i r
L) s
'H.I [ # 3 '.\..‘\-\_.__ e
I | - —
e
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=g(2x+2na—4a)
:Exz(x+na—2a) | -~ L VT WY (8D
( -) ..__-':_ j:'l .I. .-'-I:\, :'_.. | :I:"\. \ \ t -.-..t.-.
vi A DL T T to nterms
~ 0 .j:_.'-.‘:-x.' AL
N J ,‘I)p'U'I 3 b
J' W Given series s
‘ ! +1+ ! + + to n terms
1-Jx 1-x 1+Jx 7
a1 . 1ex 14X
1-/x (1—&)(1+x/;) 1-x
_ 1 1k
1-x 1-x
d zﬁ
1-x
Using formula,
n
S, =—|2 -1)d
=5 [2a+(n-1)d]
)
2_ 1-x 1-x
_n_2(1+ﬁ)+(n—1)(—ﬁ) )
_2 1-x { |:.:__ " ""'-:'_-r#
x N o =

n 2+2ﬁ n x+f] :* A\ ’ N[ #,H
2 = il 1 i (A |

2 ‘1:'*4\'/7 n“\}- 73 l'. I'. q“‘x \

—— = —
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Chapter-6
! + ! + to n terms

.. 1
VI +
Sy R AT

Solution:

Given series is:
. = ' +:I't-\9 - }?':1.Q-__e o

'~.J|~.'I..JI
1—&
1—
go b 1 VX _1-1+4x
_1—x 1-x 1-x

x
1-x

d=

Using formula,

_2—2\/;+n\/;—\/§}

_n
2 1-x . _
{ f i L .. I-..-: 1 _. -. I [ ..|
L] ---.______ L

n 2+nﬁ 3

_ _1
2| j x \

In 'M(n ’3)/
{ -

L' '1—X
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Q.3

[ % ! N "
SINIRNR
.‘..' ... L

L -

-,

| “-_L,'Si‘{ﬁ‘.g 1ormula,

How many terms of the series

(i)  —T7+(-5)+(-3)+.cc... amount to 65?

Solution: N T\

8,=—7 , S,=65 , d=rcf— (<134 -55/=4 |

Using ferriiuia, —~\ V) \
n,.."_ k '-_ 1 r -\._. _:.. LA _..'H. :-\ .

s =2 Oy L

] {jg ﬂ—.%[z('—?')';(n—l)z]

65=2(—14+ 2n-2)

65= g(Zn ~16)

esz%Z(n—s)

65=n(n-8)

65=n*-8n

n>—8n—65=0
n*—-13n+5n-65=0
n(n—-13)+5(n-13)=0
(n—-13)(n+5)=0

Either Or
n-13=0|n+5=0

n=13 n=-5 NotPossible

So, n=13 -
(i) —T+(-4)+(-1)+ ... amount tg 147 [
Solution: o\ '-‘!:-. . _-. VLA |
Given se[_s' .

—7+(= 3 ( armurﬁ*f\g,u

;I.‘7 8, Hha \Ha= 4 (-7)=4+7-3

S, =g[2a1+(n—1)d]

.. 1%,

|

, P,

J -
p Poanw T i
II-\.\, '\.‘ L

W B s
i . o

___.-'.-
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114= 2[2x(-1)+(n-1)3]

114:2(—14+3n—3) DL AN
228=n(3n-17) -

208 =30 L7 )
3n? —17n42281=0 | |\

i st 2280

Q.4

L I %

' -72(3n 2)

'3n(n-12)+19(n-12)=0

(n —12)(3n +19) =0
Either Or
n-12=0|3n+19=0

n=12 n= —% Not Possible

So, n=12
Sum the series

Q) 3+5-7+9+11-13+15+17-19+.......... to 3n terms

Solution:
3+5-7+9+11-13+15+17-19+.......... to 3n terms

(3+5-7)+(9+11-13)+(15+17-19) +........ to n terms

1+7+13+......... to n terms
a=1,d=7-1=6 , d=13-7=6 , n=n

Using formula,

n
S, =—|2 -1)d
n 2[ a1+(n ) :'
:g[2x1+(n—1)6] o
:E(2£§'-|:6) - m-_ll .'-I__'.. / \ \ IL.._I |

.
1 L |
---a."' P N | Lk et
- LT e LT -
|} '_ 1 '’ _ - -

1 4 'R 5 .ll \ _.I'
L1 i
|

:—(Gn —L}

S,=n(3n-2)

.. 1%,
|
, P,
J -
., .-__..--._
II-\.\. ™ L
1N ™ e
i . o
P
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(i) 1+4-7+10+13-16+19+22-25+........ to 3n terms
Solution: p—
Given series is: — SN |

"\

14+4—7+10+13-16+19+22—25F)...... o difwrrns| | | VN N
(1+4-7)+(10+13-16)+(194Z2-28) ). | ter terrs) =

—2+7+?f!56-_+},_. Ldnté.ms | . [
a1:—2_, d:,_/_2)27'__'.2__9-’ d=16-9=7 , n=n
HJ:';;']‘J fr)l'm 162
.... n
Si=512 ~1)d
n 2': a1+(n ) :'
n
S, =-[2(-2)+(n-1)9
n 2[ (-2)+(n-1)9]
n
2( +9n-9)

n
S =—(9n-13)
"2

Q.5 Find the sum of 20 terms of the series whose rth termis 3r +1.

Solution:
Given that:
a =3r+1 (i)

Putr=1,a =3(1)+1=3+1=4
Putr=2,a,=3(2)+1=6+1=7
Putr=3, a,=3(3)+1=9+1=10
Putr=4,a, =3(4)+1=12+1=13
The series is:

44+7+10+13+......... to 20 terms AN (T
a=4,d=7-4=3, d=10-7=3 , 5220 _~~_ "N | (o0 o
= __--. | [ 1 ____-...-

Using formula, A=Y RARR R -
S =—[24 4 (n-1Dd VL W L
=2 A S\

B pr_ —2-»_[3 4'.+'(f_0 _1‘)°J

BRI

-

AN et o

=10(65)
S,, =650
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Q.6 If S,=n(2n-1) then find the series.

Solution:
As given that: ~
S,=n(2n-1) =N S

Put nl 2,\S,% 2/ i__(z_) k1) L2(4-D)=2(3)=6
B n= 85, =3(2(3)-1) =3(6-1)=3(5) =15
Put n=4, S;=4(2(4)-1)=4(8-1)=4(7)=28

As we know that,

Thus the series is:
1+5+9+13+............

Q.7  The ratio of the sums of n terms of two series in A.P is 3n+2:n+1 . Find the ratio

of their 8th terms.
Solution:

Let a,,a be the first terms and d,d’be the common differences of two series in A.P.

respectively. Let S, and S’ be the sums of n terms of the two series then:

Sn:g[2a1+(n—1)d] , s,gzg[Za;+(n—1)d']

As given that:
S,:S,=3n+2:n+1
S, 3n+2 M\ = A ]

n

Sr: n_+ ’l - y i I". .'.___." A _II L . ._I '._ i

x.
-..... .y ..h-
e %)
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N
—
D
+
S
N
[EEY
~
o
L=
>
+
[EEN
1
-
',

J | I D thé-atio of 8th terms,

n=15
Put n=15 in equation (i)

N 15-1 q
a7 )% 315)+2
a1'+(15 1jd, 15+1

2

a,+7d 45+2
a+7d" 16
8 _ 47
a, 16
So the ratio of their 8" terms is: a,:a, =47:16
If S,,S,,S; are the sum of 2n,3n,5n terms of an A.P. show that S; =5(S-S,)

Q38
Solution:
As §,,S,, S are the sums of 2n,3n,5n terms of an A.P. So, W , \A
2n SN (o2
=—|2a,+(2n-1)d —~ S, =2 A+~ dg—
2[ a,+(2n-1) ],_ﬁ_ ) Sy AL a i -0dg

r | i — L LI T L ] |
A -

("

.l'

3 A |
S, = (3n qu_J VAL NS
[N \. =

[5— 2a1+.on 1,)@]

\ J| J e tiave to prove that
Sg —5(83 —32)
RH.S: =5(S,-S,)
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:5{3—2”[2@+(3n—1)d]—2—;[2a1+(2n—1)d]}

:5{3_;[231+3nd—d]—z—znr?aﬁ?hd—._dﬂ' RN A%
TakingTainron 2~ 0\ S

£y !

L::_fb(?a 134d —.d)—2(2a1 +2nd —d)]|

NN 5 6 ond —3d —4a, — 4nd + 24
(6, a

=57n(2a1+5nd —d)

:%n[Za1 +(5n —1)d]

=S,
Hence, proved that: S, =5(S,—S,)
Q.9 Obtain the sum of all integers in the first 1000 integers which are neither divisible

by 5 nor by 2.

Solution:
The series of the first 1000 integers which are neither divisible by 5 nor by 2 is:
=1+3+7+9+11+13+17+19+21+23+27+29+...... +9991+993+997 +999

=(1+3+7+9)+(11+13+17+19)+(21+ 23+ 27+ 29) +......... (991+993+997 +999)

=20+60+100+....... +3980
a=20, d=60-20=40 , d=100-60=40 , a,=3980

As we know that: _
a,=a+(n-1)d IRV ARE
oy .__.. r ] | ( ! % . ........--_“-.
3980=20+(n-1)40 | WL LN
398020 =n—140—— | U L L s |
AR I Q WU
3960 =Tn-1)an | | L) L e
~pdd \V\W -
Jl | I | gt =
9=n-1
n=100
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Using formula,

Snzﬂ[2a1+(n—1)d] o A
Sio0 = 100[2 20+ 100 LJO] e
= ’)0 J,O l_scx4u\_ . & 1
—5’)(1)—1-\.960
T Eepanss
' J I- : . I" .SlOO =200000

Q.10 Sg and Sy are the sums of the first eight and nine terms of an A.P. Find S, if
50S, =63S; and a, =2
Solution:

Given that:
505, =635, and a =2

8
38=§[2a1+(8—1)d] Sn=g[2a1+(n—1)d]

S; =4(2a,+7d)
Similarly,

sg=g[2al+(9—1)d]

=9(2a1+8d)
2
9
=Ex2(a1+4d)
~9(a, +4d) A RO
i AT [ I T L
Now, - { . -t ._.-._. ~._.-_~-*~_.| | | ¢ 0\ —
5OS :638 :"'. .-'I / _ 1R LR " -

50[ 9(& 4c: —.-JC{4_(Z&1+: }J\
As g|ve1tmt = 2 Vi
n _]',"-.}-1130f 20 1) = z52(4+7d)
\ ‘:Z.J N '900+1800d —1008+1764d
o 1800d —1764d =1008—900
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36d =108

q-1% —~ 12\ (C
36 ' T NN (O :

d=3

Now, _ \ A0

s, =90 e~ V| R
Put a, =2 ‘andf} | d__;:g"- LA

[N .I ,.:'.:.'I '.:1%.3‘/-; ‘-+><3) |

NINN NS G

| =9(14)

S, =126

Q.11 The sum of 9 terms of an A.P is 171 and its eight term is 31. Find the series.

Solution:
Given that:

a, =31
—a,+7d =31
and S, =171

As we know that,

S, =g[2a1+(n—1)d]

9
:E[2a1+(9—1)d]=171

%(2a1+8d)=171 f

>%2(a+4d)=171 A XN [ 7D \o2

al +4d'_i_lj.lgl -~ "\-\.-"-. \ I'II. II”I_- _|' .II. 'II.'..‘.. | ) I-. .
Equatici i - IéqL?ﬁ Or:*-q{'-‘;li)'-.. \ D NN
AN AV e 3d =12
L d _ 4
Put d =4 in (i)

= L1
5 E
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Q.12

Solution:

- o -
)

a,+7(4)=31
a, +28=31
a =31-28 _
a,=3
Now, !
a,=8 0 | —~a5
a,=314 ||| ‘a
a7\ L

L _®
Il Il
~ N!)'b
F L
I
A
QD

A
o
" -
[

0?:..
Al
[EEN

L1 US thie series

3+7+11+15+.......

The sum of S, and S, is 203 and
Sy—S,=49. S, and S, being the
sums of the first 7 and 9 terms of

an A.P. respectively. Determine
the series.

Given that
S, +S, =203 0]
S,—S, =49 (i)
Adding (i) and (ii)
S,+S,=203
S,—S, =49
28, =252

S, =126
Put S, =126 in (i)
126+ S, = 203
S, =203-126
S, =77 - U
Now, _ . WAL
5, =128 | |

(<o)
4

Lo+ (4 —1\d] 126

E
I

(2a,+8d)=126

N | ©

1 -.
P LY A
1 ! i A i .. I. I'

gxz(a1+4d):126

9(a,+4d)=126

a +4d =14 (iii)
and S, =77
£[2a1+(7—1)d:|=77

F

a, +3d =11 (iv)

Equation (iii) — equation (iv)
a,+4d =14
+a, +3d =+11

d=3
Put d =3 in (iii)
a,+4(3)=14 1T~

o | | #

I_- :___ 2

| S

124 v L
" Now,

a,=a,+d
a,=8+3
a, =11

a,=a, +d
a,=2+3
a,=5

a,=a,+d
a,=5+3
a,=8
Thus the series;
2+5+8+11+........
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Q.13

S, and S, are the sums of the first

7 and 9 terms of an AP
respectively.

3

L=

If

w |®(D

=

7

’1' 11 1

R,

Solution:

Given that:

S, 18

9
S, 11
As we know that,

S, =g[2a1+(n—1)d]

. s;[2a1+(9—1)d:| 18

= and 20y= 20, \Fin. the

7 T
E[2a1+(7—1)d]
9(2a,+8d) 18 B
7(2a,+6d) 11 - U

9x2(d& 4 ad) —8 )

7x2(a+3) (2 )
(e, Fad) 28°

7(a,+3d) 11

11(a, +4d)=2x7(a,+3d)

LT \

Now,

J

]

11a, +44d =14a, +42d

44d - 42d = 140, 13a,
3 )
d=—= i
& (i)

Put d =§a1 in (i)

3
+ 8|~ |a, =20
* (zjai
a,+9a =20
10a, =20

a=2

Put a, =2 in (ii)

3
d==x2
2
d=3
o, -ad e b e | af(Eld
o L N M b
a) =23 | hay =53 ey =8+3
3,251 | | a8 a, =11

Thus the series is

2+5+8+11+.........
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Q.14 The sum of three numbers in an A.P is 24 and their product is 440 Find the _.—-
numbers. . . SRR

Solution: i e J | ,'f
Let a—d,a,a+d are the theee num_-l:f;rs__in AR \ '
Sum =24 _
a—d4akataLod
3a =24, '
a-:E

N ISP ' 1ouuct—440

(a—d)(a)(a+d)=440
Put a=8,
(8-4)(8)(8+0) - 240
(8)° —(d)” =55

64—d® =55

64—-55=d*

9=d?

d=+3

When a=8 and d =3 , When a=8 and d =-3

the numbers are: : the numbers are:

a-d,a,a+d , a-d,a,a+d

8-3,8,8+3 : 8-(-3),8,8+(-3)

5,8,11 : 8+3,8,8-3

11,8,5 y

So the required numbersare 5,8,11 or 11,8, 5. A\ \
Q.15 Find four numbers in A.P Whose sum is 22, and the sumoT A,houel S| ]:-s;ér's 5 6:,.-' —
Solution: \ J ' \ ' A

Let a—3d,a—d, a+d a+3d are; r .curanm‘rs '5'|AP )

AccorUmq to'gividn, co u*ltrn t%at\sq sl nf numbers is 32
a— Sdﬂa d L,';Hc+51+ o 32
._\Ii.a.:32~'_. '
=3 0
According to given condition that the sum of squares of numbers is 276
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(a—-3d)’ +(a—d) +(a+d) +(a+3d)" =276

a’?+9d%- pad +a’+d?— 2ad +a’ +d2+2aréf+a +9d +ﬁzﬁf Zit
4a%+20d? = 276 VA Z
4(a” +5d°) =276 A WO
a? +542-169, |

Put a="3 fron\ i)\ .
Bl 5012 |- G-

b4-+50d° =69
5d* = 6964

5d*=5

d*=1

d=+1

When a=8 and d =1
the numbers are:
a-3d,a-d,a+d,a+3d

, When a=8 and d =-1
, the numbers are:
a-3d,a-d,a+d,a+3d

8-3(1),8-1.8+18+3(1) 8-3(-1),8—(-1),8+(-1),8+3(-1)
8-3,7,9,8+3 ’ 8+38+18-18-3
57,911 11,9,7,5

So required numbers are 5,7,9,11 or 11,9,7,5.

Q.16 Find the five numbers in A.P whose sum is 25 and the sum of whose squares is 135
Solution:

: \ 'S:j N

Let a—2d,a—d,a,a+d,a+2d are the five numbers in A.P

According to given condition that the sum of numbers is 25
a-2d+a-d+a+a+d+a+2d=25
5a=25 AR Nl

According to given condlti 3n '[hJ.L me i 'm OI. st Lar mfof rurlbua is/ 1145
(a—2d\-4(c1 &) %ﬂ(a) i a-:;dg\+ a+?a) 135
a’ +4d? —/arcfrhi +L| _ad +a2+a’+d?+ 2ad +a®+4d? + 4ad =135

CAET AN

"5(a2 +2d?) =135

a’+2d* =27
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Put a=5from (i)

5 +2d° =27

25+2d2 = 27

242 =2

d2=1 -, /
d=+17

When ai=5\ard dj )
o] e nmers are: :
.'J' N a—2d,a-d,a,a+d,a+2d
5-2(1),5-1,5,5+1,5+2(1)
5-2,4,5,6,5+2 ’
3,4,5,6,7

So required numbers are 3,4,5,6,7 or 7,6,5,4,3.

Q.17 The sum of the 6™ and 8" terms of
an A.P is 40 and the product of 4th
and 7" terms is 220. Find the A.P.
Solution:
ag+a, =40
=a, +5d +a +7d =40
2a,+12d = 40
2(a,+6d)=40
a,+6d =20 0)

and (a,)(a,) =220

= (a,+3d)(a, +6d)=22) ._

Put a, (kg =2ororn @) || L

(a, =3d)(20) »-22;) s
JI |“| | !a'on ;'11 . (i)

Equation (i) — equation (ii)

When a=5 and d =-1
the numbers are:
a-2d,a-d,a,a+d,a+2d
5-2(-1),5-(-1),5,5+(-1),5+2(-1)
5+2,5+155-15-2
7,6,5,4,3
a,+6d=20
+a, +3d =+11
3d=9
d=3
Put d =3 in (i)
a1+6(3):20
a,+18=20
a=2
Now, =

a,=a+d_La= ot | aalld /UL

e, PR A I P (e B
 EEATS N N5 S e =E 3
T\ | e | a8 ‘ a, =11
VW —Thus the AP is
2’518111, ......
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1 1 1

Q.18 If @ b? and ¢? are in A.P, show that

Solution:

a’,b? carein AP. So,

b2_a2 -=£I2 _',bz. . _.__..-- ! - \ '._ b
et b T " !

sl e

1 1 1

N ."-."‘!N"'G'_f_a.';: o show that ,
. J, W[ b+c c+a a+b

If 1 1 1 are in A.P. then:

b+c'c+a a+b

1 11 1
c+a b+c a+b c+a

b+c-(c+a) c+a—(a+b)
(c+a)(b+c) (c+a)(a+b)

b+f-£-a c+A-A-b
(c+a) (b+c) (c+a)(a+h)
(b—a) (c-b)

(b+c) (a+b)
(b+a)(b—a)=(c+b)(c-b)

By comparing (i) and (ii) it is proved that,

Pt
| L “
L N
1 T
L & f
\ 4 !
— | 1 LA
= & L A §
g b
- | LT L
’ L e
\
- L L
WS | —
.'\.

b+c'c+a a+b

ey KT

, are in A.P.

1 1

areinAP.

J¢_
TN B
,

. M

(i)

(i)

1 are in A.P.

b+c'c+a a+b

\

]

— h |
n &

W) o

-

-~ o P
T { (
5 | ; L —
- LY .'\-\.I [ # 3 L o
= h | | - -
. ___.-'.-
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EXERCISE 6.5 -
Q.1  An man deposits in a bank Rs.10 in the first month; Rs 15 in_th¢ secend fmelth;
Rs 20 in the third month and so on. Firgi how muck-ite will have desnsite i e
bank by the 9th month. ' ' ' g
Solution: : Y
Series bf e Jepesited Smpant.is:
104155204+ 1....\th 9iterns. -
| A0 | d=16<10=5, n=9
N \ ' “sing formula,

S, =2|:2a1+(n—1)d]

sg=%DuD%M9—Dﬂ

S, =%(20+4o)
9

S, =—(60)

)

S, =9x30

S, =270

So the deposited amount by the 9th month is 270.

Q.2 378 trees are planted in rows in the shape of an isosceles triangle, the number in
successive rows decreasing by one from the base to the top. How many trees are
there in the row which forms the base of the triangle?

Solution:

The series of trees from top to bottom is:
1+2+3+..... nterms

a,=1, d=2-1=1 ,n=n, S =378 . v k )
Using formula, ' R L g -
S, :Eﬂza""(n_l)(j—l RYFARLERY RS

AR \

AN
y J.I. |'-| . !3'7&:%(24_”_1)

378 = n(n+1)
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756 =n+n
nZ+n-756=0 ) N
n? +28n—27n—756 =0 _ . -, -
n(n+28)-27(n+28)=C| =
(”—27\7{!_4..28):0_.-_ ST
Either © |, l ARRER
neg7=0", 1 | L+28=0

' W | n=-28 Not Possible

Q.3

The number of trees in the base row, in the triangle is:
a,=a +(n-1)d

a,, =1+(27-1)x1

=1+26x1

a,, =27

A man borrows Rs 1100 and agree to repay with a total interest of Rs 230 in 14
installments, each installment being less than the preceding by Rs 10. What should
be his first installment?

Solution:

Let the first installment is x, so the sequence is:
X,X—10,x—20,...... to 14 terms

S,, = totalamount to pay = 1100+270=1330
a=x, d=x-10-x=-10 ,
Using formula,

S, =g[2a1 +(n-1)d |

Sl4=%[2x+(14—1)(—10)] —
1330 = 7(2x ~130) O ACANY (oo
190 =ROAMP—"¥ A V| a NN
190+130\2.25 0 L L VL
?:.,.:326 Y |
AN 7 A
2
x =160

Thus the first installment is 160.
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The sequence of his saving at the end of n weeks is:
12,16, 20,........ to n terms

S,=2100 , a,=12 , d=16-12=4 , n=n
s, =2[2a+(n-1)d]
2100= 2 2x12:+(n-1)4]
2100:2(24+4n—4)
2100:2(4n+20) -~ O

2100 4% A a5~ |

2100 :'-vnf'n +-.ﬂ.)

..I_._2'_ =N \ n+ 5)

1050 =n(n+5)
1050 = n? +5n

I_- :___ 2

Q.4 Aclock strikes once when its hour hand is at one. Twice when it is at two and so on.
How many times does the clock strike in twelve hours? ] ¢
Solution: c T N
The strikes of clock form the sequénde. ' N
1,2,3,.......... . to 12 terms ny A
a, =1 == (it
5 £ [2al (b i1da]
i Y 12
- - S, :E[2x1+(12—1)l]
=6(2+11)
=6(13)
S,=78
So the clock strikes 78 times in twelve hours.
Q.5 A student saves Rs. 12 at the end of the first week and goes on increasing his saving
Rs. 4 weekly. After how many weeks will he be able to save Rs 21007
Solution:
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n® +5n-1050 =0

N’ +35n—30n—1050 = 0 AN
n(n+35)—30(n+35)=0 - A T N [ (e
Eithar ) 1\, Lo oS

n-3040\ | ARABLEN

1'—-\0 » ~ n=-35 Not possible

| s thie student save Rs. 2100 in 30 weeks.

An object falling from rest, falls 9 meters during the first second, 27 meters during
the next second, 45 meters during the third second and so on.
Q) How far will it fall during the fifth second?
(i) How far will it fall up to the fifth second?
Solution:

The sequence of the fall is
9,27,45,.....

8,=9, d=27-9=18
()  Tocalculate how far will it fall during the fifth second.
n=>5
As we know
a, =a,+(n-1)d
a,=9+(5-1)18
a;=9+(4)18
a;=9+72
a; =81 -
So the object will fall a distance of 81ymeters during tie flhh' S ccm.d | =" "
(i) Tocalculate how fag will lt Iall it lhe it decon d e
> =9, 16 \n 5 3) ,
! !f\ng fvrm Jla, '_ | | ™ \

l'\-\.

s, kel tn-0d]

S =g[2><9+(5—1)18]
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AN _-

QJ..

s, =g(18+4x18)

S, ~2(18+72)

2
Sgi=9)A5
& _ ").?_3

So the object will fall a distance of 225 meters upto the fifth second.

An investor earned Rs. 6000 for year 1980 and Rs. 12000 for year 1990 on the same
investment. If his earning has increased by the same amount each year. How much
income he has received from the investment over the past eleven years?
Solution:
The first earned amount = 6000
The final earned amount = 12000
Total no. of years = 11
a, =6000 , a,=12000 , n=11, S, =7
Using formula,
n
S, = E(a1 +a,)
Sy = 1—1(6000+12000)
11(18000)
2
=11x9000 AN (7 .
S,, = 99000 - e J I Vo =
The income he received o the pasﬁ;elp've{'n y2 '%;ré' is| 9L‘C-0C' \ ' '
Q.8  The sum cf- interior amrle, of pelygons haying. slaﬂ ,.,,q,a, ...... e"ic.'l from an A.P. Find
the sure. M\ ther mtcrlor ar gle< fo?\q 1t siged polygon.
Solutlon \ )

J'

[ : §> i of tne i f:.lor angles of 3 —sided polygon =
' zum of interior angles of 4 — sided polygon=2r

Sum of interior angles of 5 — sided polygon= 3z
Sum of interior angles of 16 — sided polygon="?
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Q.9

So the sequence of sums of interior angles is:

T, 27, 37T e,

a=r,d=27r-7=7x
n =14(For polygon having!.6 ,—.sic_fe;::')' :

Rt

Using formula)

a :-’:11-1'-(l'1:'--1j*.€1 ": \

| % -
8= r+(14-Dr

a,=7+137
a, =14~

Sum of interior angles of polygon having 16-sides is 14r .

The prize money Rs. 60,000 will be distributed among the eight teams according to

their positions determined in the match-series. The award increases by the same

amount of each higher position. If the last place team is given Rs. 4000, how much

will be awarded to the first place team?

Solution:

Total amount=S, =60,000 , n=8 , a =4000 , a;,="?

Using formula,
n
S =—
=o(ata)
8
Se :5(4000+a8)
60,000 = 4(4000+a, )
60000

2 = 4000+

15000 =4060+3,
8, =15500\-4000 "\ |\ |

R L1000}, |

= % | I'. | -

'Tne'brize money awarded to the first place team is 11000.

x
'... — ..h-
()
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Q.10 A equilateral triangular base is filled by placing eight ball in the first row, 7 balls in _.
the second row and so on with one ball in the last row. After this baseiayer, seeand, ™ |
layer is formed by placing 7 balls in its first row, 6 balls.in-iis.s¢cqridrow: ar.c, soGn
with one ball in its last row. Continuinj this orecess a-pyramid of kzils|is fuimed
with one ball on top. Hows2alls are'thercin'tine pyrarmic? |

Solution: . ' ' ) ' '
Balls inh? first layer-dre, |
8+ 7+ B +4+55% 2+ =36 |
Balls in‘the 2niilaye! are!

o (564543424 1=28

OO e s Bahie indtie 3rd layer are

J | N 6+5+4+3+2+1=21

Balls in the 4th layer are

5+4+3+2+1=15

Ball in the 5th layer are

4+3+2+1=10

Balls in the 6th layer are

3+2+1=6

Balls in the 7th layer are

2+1=3

Balls in the 8th layer = 1

The number of balls=36+28+21+15+10+6+3+1=120

Geometric progression (G.P):

A sequence {a,} is a geometric sequence or geometric progression i

n-1
n-1
: : a
called common ratio of the G.P. The common ration r = —" ) *
an—l I ;
e, i~ | R
.., no term of the geometric sequence iSzZPrd, T W N (& N0~
Rule for nthtermofa G.P: A A
In G.P eac term after tha f rst 1er“n isann m.JIup!e 0“' precedmg [erm Thus we have,
.9 1-_.\..-' ) —
a, =a=artt o (T \
- P F R -_,¢1rM e =a1r‘
W (TN -.| l.':.l N 3 41
N N e =a3r—(a1r Jr=ar’=ar

Similarly we have,
a, =a,r"" which is the general term of a G.P
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EXERCISE 6.6
Q.1  Find the 5th term of the G.P 3,6,12,......

Solution:

a=3, r:gzz , A =17 =N

Using foirhuta, NV 2
;II'].. 1 ‘i 5 1

a‘n:ai‘.

o P )

Q.2 Find the 11th term of the sequence 1+i, 21i
+i

Solution:
a=1+i , n=11
_2 _ 2 1-i
1+i 1+i 1-i
_2><(1—i)_2><(1_i)
-t 1-(-D
r:M
2
r=1-i
Using formula,
an:alrn—l
a, =(1+i)(1- )
—(+Da-i)°
=(1+i)[(1—i)2]5._1
—@+i2’ N\ 7
:—;:({.'F'Il}éxf-.gz,ixgl} -u.-. _.x \\. L\
e e |
= B +)
=-32(i +i%)
=-32(-1+1)
a11:32(l—i)
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Q.3  Find the 12th term of 1+i,2i,-2+2i,...... -
Solution: A\
—y ) ‘_ - -..mm -__.\..\.\II Il| ..-__.;. .. .\H'\- :
% 1 .'.;ﬂ =

a =1+i , n=12 ) AL
) : 1 ..u i 5 i .II 11 i .\'.\, .H B

22 15y 267 A W Ly AL VL

— % i T I 1 -\. -__-\. LR [

1I—I Lt VP A N

’>(| 1)”9(1“}_-._ |

| _I:'l__ .'- .'. 2
IININEGEG
J' \ Usmgformula
a,=ar"
a, =ar
=(1+i)(1+i)11

=(1+i)12
6
:[u+nf
=(2i)°
= 64i°
—64(i?)’
=64(-1)°
a, =—64
Q.4 Find the 11th term of the sequence 1+i,2,2(1—i),......

Solution: .
=1+i , n=11 = a1
al .'---'\- I |IH\.-.---' -II| { N ! I' -'\'— .'l I-.-. b

20D O ataNY (o)

2 T_ - '.I L :I.'I .l-_,- _" '.l Ill '.I 'll |I II L 'l .I
r=21-i AVZARTEAR IR = Ry .
= | '-H.'. I '.I | l\._._.l '.l ."'.\_____.-'"-"' :

J
—
=
i’
&
L

Using -ﬁﬁﬁuuia,——{_‘m' ”’: 1
a,=ar" -2112'

|3"' Ller
A | N\

\
e’

k!

.Y 'k.'-_l'\-\.
W\ 1‘“ |

ST iy
=(1+i)((a-iy)

%
L
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= (1+i)(-2i)’ (1-i)" =1+i"-2i =1-1-2i=-2i
=(1+i)(-32i°) N -
= (1+i)(-32i) =it RANAG
=-32(i+i%) A7\ C \RCR\RA S,
@l -~ LA

a, =32'_(1 AV ! AL
Q.5 ~ Irar auto[rlo_b_im Jepreciates in value 5% every year, at the end of 4 years what is
R wy | e vatieor the automobile purchased for Rs 12,000?
J | % 3hiution:

a, =12000 , r =1—5%=1—i =1-0.05=0.95
100

At the end of 4 years n=5
Using formula,

3, =ar"

a; =ar

=12000(0.95)"

=12000(0.8145)

a; =9774 (Approximately)
ty . Xty o

Q.6 Which term of the sequence: x° —yz,x+y,X—, ....... is .
X=y (x=y)

Solution:

8, =X -y =(x+y)(x-y) , a,=—Y
(x-y)

_X+y 1
X—y X+Y
1
X=y — [ [~
Using formula, Y\ R AN I s |
. ~ AR\ RN AGS

o
L
o -.\.
f :-__ - .:
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1 10 1 n-1
&) e
n-1=10 D L AN [
n=10+1 AR \R R R
n=11 U T T I T O T
Q7 If a,b,c-._'iJ '-_al'-‘._e.in_G_.'Pf;, 11rt-§ei"?1a‘t~ x"' [\
()  a-bbl-¢t-garein GRS T
) Ii Jz,i‘f_:-'w?.z-;c’;dz are in G.P
) J " "_li'i'i:\'_.l et +b?,b®+c?,c*+d? arein G.P
J Solution:
As a,b,c,d arein G.P

-
I
o |
-
I
ol

lo oo 21T
ol

ol oo
Il
o)) O
olo
Il
ol

o
N
I
o
82 8

()
(i)
(iii)

O
N
I

o
3]
Il

Q) a—b,b—c,c—d arein G.P.

Solution:
If a—b,b—c,c—d arein G.P, then:

LH.S =(b-c) B O\ [ At

=b2 +CZ —2bC _-'-a.: '_.- '-.I .I___. ._"-'-. -.I | '-\.x‘ | '--.-____:-
=b?+c*~be-bc [\ =7\ A\ WL )
_-'_:_IL:{Z.-.I- bc_—.l_bf‘q__.-',— (32 ,\.. I.'.. '-”.'. J .'u_l .',.'-‘_. "\-____:l.-..-'.-_..'.\,_ e L
Baiag), @), | Giiy | \ - '
| ‘a0t —ad abd-
) .."-..‘-.I-"-:_ _J-II"-._::'.| I'-'":__ .I ‘-._—-("\:a'; b) —d (a - b)
\ J | | A :(a—b)(c—d)
=R.H.S
Hence proved that a—b,b—c,c—d arein G.P

466



Chapter-6

Sequence and Series

arein G.P o
Solution: e [
If a?—b? b*-c?,c —dzarelnGP then M\ AN [
b?-c? c¢?-d? =AW
a’ —b? _“'—cz WY,

oot = )( -___d-. )__.

(“) a.z—bz,bz—Cz,Cz—d2

_.-..ll_:.u‘il.x). Z.\L‘Z_.'_'x‘ } -

—b +¢* —207C7

= (b’ )2 —b2c? —b%c? +(cz)2
Using (i), (ii) and (iii)

=(ac)’ ~b%? —(ad)’ +(bd)’
=a’c’ —b’c* —a’d® +b’d®
=c*(a’-b%)—d*(a*-b?)
=(¢-d?)(a*-b?)

=R.H.S.
Hence proved that a® —b? b®—c?,¢*—d? are in G.P
Giiy &b HC .+ eingp
Solution:
If a®+b* b*+c?,c*+d? arein G.P, then
b*+c? c’+d?
a’+b?> b?>+c?
(b2+c2)2 =(a*+b*)(c* +d?)

LHS =(b?+c?)

_ (bz )2 N (Cz )2 4 2b2C2 "\ g - ",_--- "M_.II- :l ..-..' ""..- __ k‘:.’-.

=(b2)2+(C2)2+b2‘35:-+b2 J__,i o \
—(a(_) +(hd} ~r\a:i) AP AL N S
—ac bc+ad b’tl2
L fal 5 e ta +b2)

' 'I '=(a +b2)(c +d )

=R.H.S
Hence proved that a® +b? b +c?,c*+d? are in G.P
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Chapter-6 Sequence and Series

Q.8  Show that the reciprocals of the terms of the geometric sequence a,ar’,ar*,...form '

another geometric sequence. (1A
Solution: A Y

As a,ar’,art,. are i GP = -

Now recirrotals of thetern’s o GPlare,

e ar

4
) . r
Common ratio = Common ratio = 4

[EEN

arein G.P

i

Q.9 Find the nth term of the geometric sequence if: 8 - 5 and a, :g
a3

Solution:

> ar-= ()

5 "'-..-
> | [~ : :'\-.\_
' Y, I & . %
art 4 , 4 2. - (o, -
=5 = =g =r=7) | i
:’:lil’2 9 o} =5 |
PUt r :'._?'. I'.n r'll)--\.-':. ,\..H. :—_ 1 ' ..x \\ 1 e
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_2
"3

Using Formula, =\ —~ NN [ 7]
a,=ar"’ A AT

. _(gﬁ?/g)”‘l_(g.\l“."_—--___-.(_.-g\.--l'_. HSR\~A)
YA i l,3j A kg}\ "

~ Putif=-—in iy &

Using Formula,
a,=ar"

G
(2

Q.10 Find three consecutive numbers in G.P whose sum is 26 and their product is 216.
Solution:

Let a , a, ar be the three consecutive numbers of G.P.
r

Their product 8 axar=216 —~ran)

T [~ % L . S
a3:216 = - v ‘-\.:‘"-.._ .'H..I [ # _."'.:\___.-'M' -

a=¢ |
-~ ._\\_.-'.

| | -'I: -'I. .I' .'u .I'.\_ K s -"I ..'. » T
T i1 .x \2' 1™ . -. e
ay 14 1 T
DAl ere e

-
—
o 10 .

..\_.-'I & 1
And suiit |

\, \ W '\"'._ ; o
.'\-.\__':-\._. '\-.\_:.-.J | -.\,_hJ -| N . ) % + 6 + 6r = 26
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8 6r-26-6
r

6+6r2 — e _..\'.\. ._.| _' o )
=20_ N i o 1 " 5 '._.”___.-\.

I" .
f_6+£r —2er _
(B0 b a
A\ Br21or+3-0
I o\  3r’_9r-r+3=0
J 3r(r—3)-1(r-3)=0
(r—3)(3r-1)=0

Either r-3=0 or 3r-1=0
r=3 r_1
When a =6 and r =3, the numbers 3
are. When a=6 and r :%, the numbers
E,a,ar
r are:
§,6,6><3 2 aar
3 r
2,6,18
6 1
—.6,6| =
(1) (3)
3
6x3,6,2
18,6,2

So, the required numbers are 2,6,18 or 18,6,2.

e
.-__-._ -

Q.11 If the sum of four consecutive terms of a G P is 80 anc' A M f)f, t'ﬁe,serond am_r* +h-ﬂ

fourth of them is 30. Flnd the tenimg. RiaiRIRARRY (e
Solution: rialfaR\R _ﬁ WY
Let a i a}T ar m1r3= are TOH‘ i:ongg uuve ter-;m obe

ThelrSum c'll-f & r —mr g, r* =80

. |”‘J'I ,' y L a1(1+r+r +r°)=80

. AEAR'E,
IINIA
L 5,

L1 e

a,[1(1+r)+r*(1+r)]=80

a, (1+r1)(1+r%)=80
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80

. (1+ r2) - B o~ (I) ~

B - ",:"-\. ."'“__l | .-'_ b y e
Also AM. of 2% and 4" term M\ . AT WY (e o~

a2+a4=3C ViR TEAR\R R YRR Y,

a (1+r?)=— )

80 _60 from equation (i)
1+r r

80r =60(1+r)
80r =60+ 60r
80r —60r =60
20r =60
r=3

Put r=3 in (ii)

a1(1+32)=@

a,(10) =20 ) A0

a1 — 2 . .I'-II ) II_--\.I ':I-f:.-._ :':I\'\\ \i\l |I I:.-. i \ ':' h_---l

When a, =2and r —3the 1 t1e req'..n "ﬁ{ nlﬁbu‘l”s cre' WY
— '. \ 1 ' 4 _-"I II'. .H“--'j----. - l
A

h \ @ (o “x\

] | I'- I"- '/ 2_.<:3 L><3Z 2><33

"'\:‘ k‘-,[ |I-‘-.1 ]k -

' b e
QN NN

N

2,6,2x9,2x27

2,6,18,54
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Q.12 If 131 are in G.P. show that the common ratio is J_r\/g
abec c I
Solution: ; J )
2l L aeingp then | o0 -
abc -
1 I Lo f s
_b : _C
I !
MY b
r_lxa rzlxb
C
r=2 (i) =2 (ii)
b c
Multiply (i) and (ii)
a b
rr=—x—
b ¢
rz=2
C

Q.13

Sy
C

If the number 1,4 and 3 are subtracted from three consecutive terms of an A.P. the
resulting numbers are in G.P. Find the numbers if their sum is 21.

Solution:

Let a—d, a, a+d be the three consecutive terms of an A.P

Their sum a—-d+a+a+d=21

3a=21 .
H M a:7 - _ T % i -.-"'. .-\._'-.-..-\.l lI .-:'-_‘ 1 .'-\._.:"'\--..
Again according to given condition:-, T WY [ (@0
a—d-1 a—4, a+d -3 frejin Gy 7~ | Iy
AR we \,}(. VoA
1 _7—._0:'.—.'!., '.I7’._—'4, :-I/ s
o1 VL 8=t 54+d arein G.P, so ratio will be same

6—-d 3
(3) - (6-d)(4+q)
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Q.14

9=24+6d —4d —d?
9=24+2d —d?
d?-2d+9-24=0__
d?-2d-15=0 = / -
=1 d°=BaH3d-15:50
\ | | 1 ("j —E) -._-3{(-1_—" 5)_; e
\_(e+3)(d-5)=0

Either

d+3=0

d=-3
When d =-3 and a=7, the
numbers are:

a—d,a,a+d
7-(-3),7,7-3

7+3,7,4

10,7,4

So the required numbers are 10,7,4 or 2,7,12

Or

d-5=0

d=5

When d =5 and a=7, the numbers are:

a-d,a,a+d
7-57,7+5
2,7,12

If three consecutive numbers in A.P are increased by 1,4,15 respectively, the
resulting numbers are in G.P. Find the original numbers if their sum is 6.

Solution:
Let a—d, a, a+d be the three consecutive numbers of an A.P.

Their sum a—d+a+a+d=6
3a=6
a=>2

,
-..... .y ..h-
e %)

Again according to the given- rondn'on T o Y LEA

a-— d+La+4 a+('+15 Nr mG P-

:r'%h A=2 \ v \

z 1-|4 2+4"¢d+1L

"6 17+d
3-d 6

6) =(3-d)(17+d)

Y

.

]

—d Q,l_(.—‘. d are |n G.P so ratio will be same
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36=51+3d ~17d —d’
36=51-14d —d’ N W@\

4% +14d + 36 —51=0 _ =\ A T ":,m‘x.'“‘vl | -:X'-'--f;ﬁ Y
. I T T O T TR T T N TR Y S
d*+14d-15=0 | \ .7 [~ |
RIS RS R
o o idd<isy=o
NN NN o+
N Either Or
d-1=0 d+15=0
d=1 d=-15
When a=2and d =1, the numbers are: | When a=2and d =-15 , the numbers are:
a—-d,a,a+d a—-d,a,a+d
2-1,2,2+1 2-(-15),2,2+(-15)
12,3 2+15,2,2-15
17,2,-13
So the required numbers are 1,2,3 or 17,2,-13

-.-"
[
= — I_,- ] \'lll 1
s - g 114
| I"'\-":__"'. [ WS
) - ! 5 il
o ALY I i -
_ L _ 1 '-I'\,,h W | _-.'_ —'--l
s 1 ", i, -
[ ] 1 1 | 1 | -
Pl .::-'I .l_.-" _" '|l L1 I', v
\ ~30 Y I 1 L - |
LA T T | & |
\ | -
" T I-.-'I oA 'l.‘ L e
l g Y bohh, Al
\ | -
- | ?\_‘ A
L 1 ll 1 'I 1 I_ 1 III i '-\.-'I
; BT | l:.
SR L
Y s
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