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Chapter - Sequences and Series Sub: MATHS

Exercise 9.1

Write the first five terms of each of the sequences in Exercises 1 to 6 whose 1™ terms are:

Ans.Given: @, = ?’I(}E + 2)

Putting 1 = 1254 and 5, we get,

4

g =1(1+2)=1x3=3

a,=2(2+2)=2x4-28

a,=44+2)=4x6=24

a, =5(5+2)=5x7=35
Therefore, the first five terms are 3, 8, 15, 24 and 35.

¥z
2. a, =
rn+1
¥
Ans. Given: Q. =
m+1

Putting 7 =1, 2 3, 4nd 5, we get,



2 2
ﬂ: = = —
- 2+41 3
3 3
a,; _—_—— -
- 3+1 4
4 4
;ﬂ’4 ——_— =
4+1 3
s 3
ﬂi f— - - —
5+1 6
1 253
Therefore, the first five terms are and —_ —_ —.
2 34
3.a. =2"

]
Ans. Given: d, =&

Putting #1 = 1,234 and 5, we get,

a=2=12

&
\I
b
(¥
\I
4
b

L

Therefore, the first five terms are 2, 4, 8, 16 and 32.

2n=3

6

Ans. Given: a, =

L] s

o |



Putting ¥i — 1254 and 5, we get,

2x1-3 2-3 -1
ﬂ1: - -
6 6 6
2x2-3 4-3 1
& — _ E—
6 5 6
x3-3 6-3 3 1
ﬂ:: = = = —
) 6 & 6 12
2x4-3 8-3 35
. = = = —
6 & 6
2x5-3 10-3 7
G = = = —
) 6 6 6

o | Ln



Putting 77 = 1, 2. 3,4 and 5, we get,

'+5 1+5 6 3
4 442

a, =1

Iz 445
H_S:z.ﬁ +J:E-‘3‘+J_]8:2
B 4 4 4 2
J3+s 945 14 42
a. =3 =3, =3 —=—=—
) 4 4 4 4 2
4-+5 16+5 &4
a, =4 =4 - =21
4 4 4
5445 25+5 30 150 7%
} 4 4 4 4 2
29 21 75
Therefore, the first fivetermsare — — —— Zland -
2 2 2 2

Find the indicated terms in each of the sequences in Exercises 7 to 10 where ;-;& terms are:

7. a, =3 a.a,

Ans. Given: a. =4n—73

- =4x17-3=68-3=65

Therefore, 171 and 24t terms are 65 and 93 respectively.

2

-E‘
8. 4 =—. a
" 377 ;

-

S



Ans. Given:

49
128

Therefore, 7th termis

-

9. a, :{—1)‘@_1 wooa

. ; wa-l 3
Ans.Given: a, ZL_“ M

Cag=(=1) 7 x(9) =(~1) x720=729

Therefore, 9th term is 729.

n(n-2)
10. a,=————. dy
n+3

n{infgil%
n+3

g =(-1)" 3 =(-1)" 5 =1x25=2

Ans. Given: a, =

LA

Write the first five terms of each of the sequences in Exercises 11 to 13 and obtain the



corresponding series:

1.a, =3 a —=3a_,+2 forall j; >1
1 (5 -1

Ans.Given: @, =3, a. =34, ,+ 2 forall 77 =]
1 £ w1

7
a; = 2d

Hence the first five terms are 3,11,35,107,323.

Therefore, corresponding series is 3 + 11 +35+ 107 +323 +..........

a

12. g, =—1 a ,=—2L n=2
#
Ans. Given: g, =—1 g =—— n=.1
¥

Putting 71 =2.3.4 and 5, weget

d,, & —1
q,— =t °
B 2 2 2
1
a,, 5
' i Ly




4 04 42
_1

a _ Y95 _ 9% _ é—?_ -1

5 3 3 120

Hence the first five terms are

~ Correspondingseriesis —1—- (%) + (%1) + (;—1) + (1_—2%) .............

Putting # = 3,4 ands, weget

a; =ay, 1l=a,-1=2-1=1

L

a,=a, ;—1l=q;-1=1-1=0

a, =a,_ —1l=a,-1=0-1=-1

b

Hence the first five terms are 2,2,1,0,-1.

Therefore, correspondingseriesis 4 + 2+1+0 + ( —1 ) +

14. The Fibonaccisequenceisdefinedby 1=¢ ,—4a,and a, , +a_ ., 7> 2 Find for

LAy

| id

nm=1234,

Ans.Given: g =g, =1and g _,+a

(5

#—13



Exercise 9.2

1. Find the sum of odd integers from 1 to 2001.

= 2001=1+(n-1)x2
= 2001-1=(n-1)x2

2000

.

-

=

= (n-1)

= n=1000+1=1001

g
L

Now, S5, = {:a-kf}

e

k

001 . .
= Sy =Wgz+ 2001)

-

Siean :Wx 2002 = 1002001
2

2. Find the sum of all natural numbers lying between 100 and 1000 which are multiples of 5.

Ans. According to question, series is 105, 110, 115, 120, .................... , 995
Herea =105, 4 =110-105 =5 and a, — 993



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

2
=S, = }-‘?(105%9953
= S, =£x110§ = 98450

3.In an A.P. the first term is 2 and the sum of the first five terms is one-fourth of the next

five terms. Show that 20th termis —1 12
Ans. According to question, a=2 and S, = l [Sm — 54]
4
- 555 - S%
=y 4, 7 10- ,} - |
b 5 ?i;}xz'{-gﬁ-}\]gj lm—j 2x2+gﬁt1[}-1";d } since S;; = g [:Zm (n — 1)d}



[4 id | =3[4+94]

ulm

:>25[:i—t—4d] 10[4+94]

= 100+1004 =40+ 904
= 10d =—60

=d=-6
Now, a, = a+(nfﬂaf

= a,, =2+{20-1)x(-6)

11
= 8y, =2-114=-112 —67 e .

i

4. How many terms of the A.P., are needed to give the sum —!5 ?

Ans. Here, g = —6.d = -1 —l_ﬁ‘]_EJHf;_i
2 s 2 2
S,==[2a+(n-1)d |
2
m—zsz—-{zxg-&-&m—z;xml
2- 3 / 3 ; ;:‘
A ) n—17
= =30=n -12+—
. 24+n-1
= —-30=n 3

= 100 =1n°—-25n
= 17 = 287+100=0

= (7-20)(n—-5)=0



Exercise 9.3

h 555
1. Find the20"" and termsoftheG.P. — — —.
2 4 8
Ans. Here and
-1
a,=ar"
g r1N
= g =_x =
0 5y
P il 'i‘ ﬂ'___:'
= 7 i\; 5
= g . =_x _! = —
o N K; ~ E‘;‘aa
- “‘_\' ﬂ(r
5 1 5 5
2 L2 2x2% 27

2. Find the 12th term of a G.P. whose Sth term is 192 and the common ratio is 2.

Ans.Let @ be the first term of given G.P. Here 7 = 2 and a; = 192

. e T
- d,=qar

=3

F o L y
ax(2) =192

= Qg
L

= ax(2) =192

= gx128=192

192 3
= a=—"——==
128 2



e
a, =™

o

b

= g, ==x2M =3x29

-

ok

=3x1024=3072

3. The5™ 8t and 11™ terms of a G.P. are -4 and & respectively. Show that q: = ps.

Ans. Let @ be the first term and ¥ be the common ratio of given G.P.

Y ST (1)
a.=p = ar =p
a, =g x}a}*fzq .......... (ii)
Q=35 :}ay§%35 .......... (111)

_—

Squaring both sides of eq. (ii), we get g: = [ ar’ ]‘

i

=g =lalla

;

= ¢* = ps [From eq. (i) and (iii)]

4. The4™ M termofaG.P.is squareofitssecondtermandthefirsttermis —3 Determine its 7th

term.

Ans. Let & be the first term and ¥ be the common ratio of given G.P.

3
i

Here g = —3 and a, = {a: ]

i

“spppppi”

ol

Now, a, = (a::
= ar = (ar)

L=



. Which term of the following sequences:

@ 2.2/2.4  is128?

m) 3333 is 7297

©11 R
3927 19683
S
Ans. (a) Here =2, » = ""“r: :,\,@ and g, =128
¥
a,=a’""

Therefore, 131 term of the given G.P. is 128.

3 ,
(b) Here G — . j3, ¥ = =~ Eandaﬁi?zg



= n=12
Therefore, 12t term of the given G.P. is 729.
1 1 1 1
()Here ¢ =—,r=—=——=—and aq_=—
3 9 3 3 19683
- Rl
a,=ar
S NS
P =_X -
19683 3 3
1Y 1y
= .....j ={ -
\3) 3
—n=9

Therefore, oth term of the given G.P. is —
19683

7

T'are in G.P.?

(1]

7337

6.For what values of -*- the numbers

Ans. Given: _72,.%, _77 are in G.P.



Therefore for ¥ = +1 the given numbers are in G.P

Find the sum to indicated number of terms in each of the geometric progression in Exercises 7

to 10:

7.0.15,0.015,0.0015, ....cceeeeeeeee. 20 terms
Ans.Here,; = (015 and # = 0013 :i
015 10
S :a(lmy \] when » <
i 1-7
;f }, *\3%
015 1| 35
o . 10
= 1
10
=2 x~1-(0.1 ]
7100 9 (0)
=Sy == 1-(0.)"]
b 6- ; S

T 21307 n



Ans. Here, EZ\E and - 21 :_\@

a(r" 1)

-t . when #» =1
¢ r—1
V7 (V) -1
:>S - - -
" \@_1
ﬁ5=\f{;1x§*i 31
- >+1_ .
ﬁgf—é-l' )
g, YT )“3)?—;}
2

2 3
9. 1,—a,a*, a

&
Ans.Here,g =1 and »r=——=—&

y e e e e e nterms(if g = —1)



i
o vy }] terms (if _}”ﬁﬂ)

-
-

.
x 2
=x

Ans.Here, 5 —+ and » —

B X
ﬂ‘(}.—?" ) when » < |

1-»

bt

11. Evaluate: T [2 + 31 )
P #

i=1

i
Ans. Given: Z{ 2+3°

Y
[
.

il



11 2
i -F % 2 ’~11
Puttingthevalueof S_ in eq. (i), we get E [ 2+ 3 =22+ ;{ 3¢ -1}
ml -
39
12. The sum of first three terms of a G.P. is —— and their productis 1. Find the common
10

ratio and the terms.

o
Ans.Let — g_r be first three terms of the given G.P.

>
a 3G _
Accordingtoquestion, ..c.#: Q.4 @ crmrm e eeenn. (1)
r' 10
a
And —xgxr=1
F
= g =1
= a=]
39

Puttingvalueof @ ineq. (i), —+1+r=—
r

= 10+10r+10r° =39~

= 107° =297 +10=0

L —(29)=4f(-28) - 4x10x10

F=
2x10
o, _ 29++B41-400
- 20
20121
==

20



20+21 50 5 20-21 § 2
Taking fm— = — == and Taking » = =_ =
20 20 2 20 20 5
5 R E
When » = — _ then first three terms are 7 7+ % “ -
2 i -
, 1 2
;},_-'E ,}—:Ll;«{i
= e L:ﬁ ) - z 3
2 2 When then first three terms are’ ~
g 9
= 2,12
g 5
11. How many terms of G.P. 3 3° 3" are needed to give the sum 120 ?
Ans.Here, . 4 =3 and 32
r=—=3
3
F ?3 Y
}" e
S = a[\ 1] when » =1
n
r—1



Therefore, the sum of 4 terms of the given G.P. is 120.

11. The sum of first three terms of a G.P. is 16 and the sum of the next three terms is
128. Determine the first term, the common -

NA.Let & be the first term and ¥ be the common ratio of given G.P.

Ca+ar+ar =16

And gr° + g’ +ar’ =128

= a}";{"i-l:-r +ro =128 (ii)

Putting the value from eq. (1) into eq. (i1), we get

16/° =128
2?;'3;
—

- %

Putting valueof  ineq.(i),weget @{1+2+2" ] =16

16
= a=—
7
a(rﬂmij
S, = r—1 when » =1
16." ¥ % "
o TN g
S, =— r

15. Given aG.P. with & =729 and 7! term 64, determine S-

a a- =064



Ans. Given: =729 and

= ar° =64

= 72970 = 64

=>?*:=-E—
; b
S =a[‘a1—r ) when » < ]
: 1-r
L2V - . 128
:?29%1-_] ?29{—%!}
S, = 3 3-2
s y
=5, =720%3] M]
2187

= 2059

< - 729x3x20%9
" 2187

16. Find a G.P. for which sum of the first two terms is —} and the fifth term is 4 times the
third term.

Ans. Let & be the first term and ¥ be the common ratio of given G.P. Given:

a+ar=—4

= o' =4
Putting X= 2in eq. (1), we get
— r<=4
a(l1+2)=—4

r=2 all+2}=—4



Therefore, required G.P. is

Putting » = —2 ineq. (i), we get {1{1 —:":): . |

pna i R

Therefore, required G.P.is 4 —8 16 32

15. Ifthe 4th, 10 and 160 terms of a G.P.are %} and 2 respectively. Provethat
VY. 7 areinG.P.

Ans. Let @' be the first term and * be the common ratio of given G.P.

oy =X
T ar =y e (i)
G =1
-
D arT m Y e (i1)
s =<
= oart oz e (iii)

= V' =Xz
[From eq. (i) and (iii)]
-4
= a=—
3

. X, ¥.Zare in G.P.



18. Find the sum to ;; terms of the sequences 8, 88, 888, 8888, ...... Ans.

HereS, =8 + 88+ 888+ 8888+ . up to n terms

= S, =8(1+11+111+1111+..... up to n terms)

&, \
= S, =—(9+989+999 +9999 + . up to » terms)}

5 |

= S%=E_[&ID—1?}-:—LEG _1_}“&10’-1;*—“‘“ up to 7 terms |

= S.ssﬁ”i““ém*‘m:ﬂ@z%." up to x tamsi}«{k+l+1+mnp tantms}é
gl 10x{10" -1} |

=553 "o

17. Find the sum of the product of the corresponding terms of the sequences 2, 4, 8,16, 32 and

128, 32, 8,2,

Fod | bt

Ans. Multiplying the corresponding terms of the given sequences 2, 4, 8,16, 32 and 128, 32, §,

2,

b | e

) " f G / :“Ir-"‘e’v., 1\\5
(20128).(4232).(8x8).(1622). [ 32|



SP -t ' when r <1
) 1—r
1Y ] —asex2 1o L)
(1] 2
= — ~
. 1
_Z
= 8 = 256X H\...fi =496
i 32

15. Show that the products of the corresponding terms of the sequences

a.ar.ar .. " and A AR, ./;{RE, ‘‘‘‘‘‘ AR®iform a G.P. and find the common

ratio.

Ans. Multiplying the corresponding terms of the given sequences, we have

(axA).(arxAR) (@’ xART) (@™ < AR
(aA).(cAR), [aAr R ............... {aAﬁ'RM) are in G.P.
as __ aArR __ 303 _ aAr*R*

Now 7= = —— = 7112(?1,774(1@2 =—0F = rR

Since the ratio of the two succeeding terms are same, the resulting sequence is also in G.P

alrR
al

=rR

and common ratio =

16. Find four numbers forming a geometric progression in which the third term is greater

than the first term by 9 and the second term is greater than by 4th by 18.

Ans. Let the four numbers in G.P. be g _gr. a}“} . m':’
Cari=g+9and gr =g +18

i
Now, gr* —g =9



Dividing eq. (i1) by eq. (i), we have

—ar [ »t— 1] 18
a [r ‘o 1] g

%

=y=-2

Puttingvalueof ¥ in eq. (1), we get

a(4-1)=9

Therefore, the required numbersare 3612 24

g o o
15. If the p"iqfnd ¥ terms of a G.P. are a, b and c respectively. Prove that

a® 7y PP =].
Ans. Let A ﬁé*'%tllfﬁﬁrst tel}nﬁand R be the common ratié of given G.P.

gt ;cw% 74 _
=8

g, =L

= AR =



s F— 22
]
E

E]‘g?—fé‘f—pifp_é? _ [ ‘mp—l ’}E‘"j’ ( *ARg_l ‘] ( ;[R.‘F—l \]:"*‘ﬂ



2 g Y—ﬂ—z}«-p—;R. P — B —g+F S — BT —F + e BF—JF— B

:AGR.% =1=1=1=RH.S.

. If the first and the ;'zﬁ term of a G.P. are o and & respectively andif Pis the

productof I terms, prove that Pg ={a 5}.-85

Ans.Letrbethecommonratioofthegiven G.P

Here, firsttermofG.P.i1s &

and a, = b

=P = a2npn(n—1) = [aa?‘n"'l] [Squaring both sides]

=

= P*=(gb| [Fromeq. (1]
Hence proved

L1
5. Show that the ratio of the sum of first I terms of a G.P. to the sum of terms from ( m+1]

to [ Em)aﬁ term is

Ans. Let & be the first term and * be the common ratio of given G.P.

Sum of first 7 terms

Then - o s
Sum of terms from (n+1} to (2}‘2}




a-+ar+ar® +
 arttarntl

%
a+ar+ar +

#" [a ‘ar +ar’

25.1f a.b.c and 4 areinG.P.,showthat

- § e
z K

B +c?+d% | =(ab+be+cd)

.
e

E o maty
a2l

Ans. Given a,b,c,d are in G.P
Let ¥ bethe common ratio of given G.P.

Thenb =ar.c =ar” and ¢ = ar”

Now, LHS.= (@ +5°+ ¢ |(b* +c” +d|

% E

:{raf +ﬂ23“3 _{_air-’V}fa'I}_I+a’2r4+a2r=§s“}

%

3 5 -

RH.S.= f abtbc +ed )‘ )

-

%k

f:a ar +ar.ar +art a}*:’]

4

%ci:r%“ci}r; +a2r§ }

b

W 7 E ,2
f&‘r} (1477 + |

L
-

=t {1 +rt et

;
&

Therefore, L.H.S. = R.H.S.




26. Insert two numbers between 3 and 81 so that the resulting sequence us G.P.

Ans. Let Gyand G, betwonumbersbetween3and81suchthat 3. (. (. SlareinG.P. Letr

be the common ratio

Hereg — 3 and @, — 81

S G sar=3%x3=9

And G, = :32&2(3): =27

Therefore, the required numbers are 9 and 27.

el el
27. Find the value of 77 so that ﬁ may be the geometric mean between & and b

a +b"
Ans. Since, G.M. betweentwonumbers ¢ and 5 is

ﬂml + E};z—l
+fah According to question, T = Jab
a :




4
A3
o
=
<

a
ab

a +b"

Ans. Since, G.M. between two numbers
q,fag;, ~ According to qugsﬁbq_, b wel







