Geometric Progression
Exercise 11(A)

Solution 1(i).
Given sequence: 8, 24, 72, 216
Mo,

24 3 72 3 216

ERRE-r i i
Since 2_4 =E =% = = 3, the given sequence iz a G.F.

with common ratio 3.

Solution 1(ii).
1 1

- 1 1
Given sequence: —, —, —, ——
g 247 72 Z16

Moy,

Loa_l Yt Joge !
Yo 3 Mg T Y 3
Since You_ Vra_ Pote

= = =.......= =, the given sequence iz a G.P.
1 3
% Vha Vo
1

with common ratio

3
Solution 1(iii).
Given sequence: 9, 12, 16, 24 ...
Mo,

12_4 16_4 24 3
9 3 12 316 2
o4 72 216

Since — =" ="~ the given sequence is not a G.P,
g 24 72



Solution 2.
Given sequence:; 1, 4, 16, &4

Mo,

il=4J E=4, 64_4

1 4 16

Since i =E = % =......= 4 the given sequence is a G.P.
1 4 16

with first term, a= 1 and common ratio, r = 4.
Mows, £ = ar"™
=t =1x 4% = 6E536

Solution 3.

Given G.P.: 1, 4f3, 3 33, ...
Here,
First term, a=1

o

Common ration, r =

=~ G

MNows, t = ar™™

=t =1x(y3) =27

Solution 4.
Given sequence:; % 1

e S 33
2’3

Mo,

3
/=2,. 3=2,.

%

Since

%
33

A el

with first term, a= g and common ratio, r = 2.

= 2, the given sequence is a G.P.

Mow, £ = ar™?

=>t8=§x2?=§x2x2x2x2x2x2x2=3><25=96



Solution 5.

Given G.P.; 12, 4 1%

Here,
First term, a= 12

Common ration, r =

RIES
] =

Mow, £ = ar"?

E
:‘>tm=12x{l] Stoxt_-_2
3 19683 6561

Solution 6.

Since T=_=_= ...... = 2, the given sequence is a G.P.

with first term, a= 1 and common ratic, r = 2.
Mows, £ = ar™?
=t =1x2 =2

Solution 7.

Given sequence: /5, 5 545, ...

Moy,

5 _F 55

= -5 X=2_ 5

J5 5

Since i= @ = ... = ~.f§, the given sequence is a G.P.

J5 52

with first term, a=+f5 and common ratio, r = /5.
Mows, £, = ar™?
- Mext three terms:

4 term=£x[£}3=£x5£=z5
S term = yE x (J5) = J5x25- 255
EHh term=£x[£)5=£x25£= 125



Solution 8.

Given sequence; 24, 2% 2% ..

Mo,

2% 24

=-4 F=e

> 2t

Since SZ=SE T = 2, the given sequence is a G.P.
with first term, a= 2% = 4 and common ratio, r = 2,
Nowy, t = ar"™

Lt =4x (2P = 4x32-128

Solution 9.

FB-1

Given G.P.: 3+ 1, 1, S

Here,

First term, a= Jg +1
1

\E+1

Common ration, r =

Now, £ = ar™?

= b= (5 4 ]

x6+1
¢ 1 3
=\ +1]
(1 B
_\J§+1KJ§—1
2



Solution 10.

First term,a= &4

Second term, t, = 32

=ar=32

= 6der =32
o321

ST
~ Required G.P. =g ar, ar™!, ar™,......

1y 1
_ 64, 32, 6dx [EJ | 6dx [_J -

2
=64 32 16, 8 ...
Solution 11.
- 2 2 2
Given sequence: —, =, =,
2779 3

Since ﬁ = %= ...... = 3, the given sequence is a G.F.

with first term, a= 2—2? and common ratio, r = 3.

Mows, t = ar"™
o Mext three terms:

4t term=3x(3)3=5x2?=2
27 27
b 2 . 2
EMterm= —x(3 = _—x27x3=6
27 27

Gth term=5x(3)5=5xz?x9= 18
27 27



Solution 12.
Given series: Z2-6+ 18-54......

Moy,

_ 5 B_ 324 3

2 -5 18

Since £=E=ﬁ= ...... = -3, the given sequence is a G.F,
2 -5 18

with first term, a= 2 and commeon ratio, r = -3,
Mowy, £ = ar™?

Lo Mext two terms:

Ehterm=2x(-31*=2x81 =162

6™ term = 2 x(-3)° = 2 x (-243) = -486

Exercise 11(B)

Solution 1.
For the given G.P.:
First term,a=-10

=)
Common ratio, r = @ .
-10 2.5

If - % is the n® term of the given G.P., then

:}Exgxgxzxxjéx@x@xﬁ=[2j§]n_l
() ()
[zﬁJ [zﬁJ

=n-1=4
=n="5



Solution 2.
Let the first term of the G.P. be a and its common ratio be r,

shterm=81=ar*= 51
7 term =24 = ar = 24

ar* 81
N = _=-
T3

27
==

" Tg
=ro2

=
ar=24
:>ax§==24

2
=a=16

z 3
- 16, 24 16:{%} J 16x[§] o

=
=16, 24 36 54, ...,
Solution 3.
Let the first term of the G.P. be g and its common ratio be r,
4th term=i:“»ar3=i
12 12
7 termo - & s grfo - _ L
436 426
_1
Nows, &0 _ Yise
ar?® y
18
== _ 1
27
sro-d
3
arta L
18
= ax —1 3—i
3] 18
27 3
= g=-—-—_=--=
9T 718773



Solution 4.

Let the first term of the G.P. be a and its common ratio be r,
1T term=a=2

And, 3 term=8=ar?=8

I o a_r2=§
"'a 2

=r‘=4

=r=z2

Whena=2andr=2
o termoar=2x2=4

When a=2andr=-2
P term=ar=2x(-2)1= -4

Solution 5.
Let the first term of the G.P. be a and its common ratio be r.

Mo,

tyx t, = 243
= arfxar’ =243

= %2243 (D)
Also,

t, =3

=ari=3

el

-
Substituting the value of ain (i), we get

z
{%} xr® =243
.

=’;>Eexr'9=243
r

=3 = 27

=r=23

oo _3_1
3227 9

LM term =t = ar® = %x (3F =81



Solution 6.
Let the first term of the G.P. be a and its common ratio be r,
4% term = 54 = ar® = 54
7% term = 1458 = ar® = 1458
ar® 54
=¥ =27
=r=23
ar® = 54
= ax(3F =54

Moy,

a0 o
A= =5

-2 6 18, 54 ...,

Solution 7.
Let the first term of the G.P. be a and its common ratio be r,
Mow, 2™ term=t, =6 = ar =56
Also, to= 9Ix ty
=ar®=9xar?
=r{=9
=r=1x3
Since, each term of a G.P. is positive, we haver = 3
ar=6
= axd=bHb=a=_~
LGP =g ar, ar? ard,
=2 6 2x(3F,2x(37, ...
-2 6 18, 54 ...,



Solution 8.

Let the first term of the G.P. be a and its common ratio be r,
Mo,

4% term = t, = 10= ar® = 10

7 term = t, =80 = ar® = 80

ar® _ 80

ar® 10

=r*-8

=r=2

ar® =10

=ax(27 =10

—g-10_2
2 4

Last term = | = 2560

Let there be n terms in given G.P.
=t = 2560

= ar™ = 2560

= %x (2t = 2560

= (27! = 2048
= (2 = (2
=n-1-11
=n=12

Thus, we have

First term = ;r, Common ratio = 2 and Number of terms = 12



Solution 9.
Let the first term of the G.P. be 3 and its common ratio be r.

Moy,
4% term=1t, = 54 = ar® = 54
I term=t, = 13122 = ar® = 13122

ar8_13122

ar® 54

=% _ 243

=r=23

ar® = 54

= ax(3F = 54
S

== — =2

T 57

. Required G.P. = & ar, ar®, ar®,.......
_22x3 2x (3% 54
_2 6,18 54

General term =t =ar™ = 2x (3!

Solution 10.
Let the first term of the G.P. be a3 and its common ratic be r.

5 oterm =t =p
=art=p

& term = t. =9

=ar’ =g

11" term=t, =r
=ar!®=r

Moy,

pr=arfxar =& xr'* = (axr'F =g°

=qg°=pr



Exercise 11(C)

Solution 1.
Given series: «.-'5, 2, 2@, UG

2 o2
Mo, E=~J§, T=«J‘§

So, the given series is a G.P. with common ratio, r = 2

Here, last term, | = 32
| 32 32

L 7™ term from an end = — = ~=—=4
r (@) 2
Solution 2.
Given G.P.: =, 2 2 . 162
279 3
Here,
Common ratio,r = Eﬁ =23
7
Last term, | = 162
2 3% term from an end=|—2=£§=E= 18
r (3] 9
Solution 3.
GvenG.p:—— 1 1 o
279 3
Here,
Common ratio,r = 1& =3
%7
First term, a= % and Last term, | = 81
o4 term from the beginning = ar® = ix(B}IE = ixE? =1
=y 27
I g1 81
And, 4% term fr de =20 222
rid, erm from an en e ey

Thus, required product = 1x3=3



Solution 4.
Let the first term of the G.P. be & and its common ratio be R,
Then,
p™ term =a= ARF = 5
g™ term=b = AR = b
" term=c = AR™ = ¢
M o,
a7 kb ok oY = (ARPUT w (ARTLYF < (AR P
= A Rl oarp ple-lie-pl . np-g g (-1E-q
= A9rHprp-q e p D)l Ll —p)+ -1 (p-q)
= APy RO
=1
Taking log on both the sides, we get
Ic::ug(af"r xb"™P % r.:”‘q) =log 1
=(g-riloga+(r-plloghb+(p-qgllogc=0 o dproved)

Solution 5.
Let the first term of the G.P. be a and its common ratio be r,
Then,
(p+q™ term =m = ar™*! = m

n=arkt=n

(p- gl term

Mo,
mxn = art**!x grf-7!
= EI2 ¥ r-|:-+u:|—1+|:-—-:|—1
a° x e
a2 x rae-)
= (axrr1y
= ar”! = Jmn

= p™ term = t, = Jmn



Solution 6.

For a G.P.,
First term = a
Let the common rato=r

At term = b

=a™l-h
P = Product of first n numbers of the given G.P,
=P=axarxarixar’x......xa"™"
=P-axarxar xar x.....xb
=F= axarxarzxarax........xﬂxéxb
reor

:»P=(ab}x[aerJx[ar2xEJx........E terms

r 2 2
:»P=(ab}x(ab}x(ab}x........g terms
=P=(ab)
=P=+ab"
=p’ = ab"
Solution 7.

Let r be the common ratio of this G.P.
Given: a b, ¢, darein GP
=1% =3

2 term=b = ar,

3 term = ¢ = ar?

4 term=d=ar®

Now, (b2 + ) = [(ar? + (ar?f T

2
= [azr2 + azr‘q

= [azr2 [1 +r2 )]2
=a4r4{1+ r2]2
And, :az +b2]><[f:2 + d2}= [az +(ar)2]x[(ar2)2 + (ar3ﬂ
= [62 + azrz] X [azr4 + azrs]
=az{1+ rz}xazr4l1+ rz}
=.5|“r“(1+r2)2
= (b2 + ) - [ +b?)x(c + d?)
i |:)2+(:2_(:2+d2
T E+b? bTec?
Hence, {.5|2+b2}J {b2+c‘?} and [c2 +d2} arein G.P.




Solution 8.
Let r be the common ratio of this G.P.
Given: &, b, ¢, d are in G.F.
=1% - 3
2™ term = b = ar,
39 term = c = ar?

AN term = d= ar’
1V 1 i
[, =
[I::-2 + (:2] [(ar)2 + (arzjz}
are + g

ke
atrt|1+r*

1 1

=
T4 z
ar (1+r2)

And, [52 isz X [-::2 i dzJ B Lz iarf}x Larzf i (arg)z}
i

(i) ()
atll+r®) artld+r?

1

A
14 z
ar (1+r2)

1 Y 1 1
j{b2+C2J _[az+b2Jx[Cz+d2J

1 1 1 .
, and are in G.P.
F+b* b+ f -+ d

—

Hence,




Exercise 11(D)

Solution 1(i).

Here, a, b, c are in G.P.

=b? = ac

Taking log on both sides, we get
log (b* ) =log (ac)
=2lmgb=loga+logc
=logb+logb=log a+log c
=logb-loga=logc-loghb
=loga logh andlog c are in AP,

Solution 1(ii).

Here, a, b, c are in G.P.

=b? = ac

=ib? P =(ac"

inn =a|‘||:|'|

Taking log on both sides, we get
log (b ) = log (&™)

=log(b"¥ =log a"+ log ™
=2logbh" =loga" +log &
=logb" +logb™ =log & +log &
=logb"-log a" =log ¢ -log b"
=log &', logb™ andlog <™ are in AP,

Solution 2.
Lo L
Let a* =b¥ =2 =k

i i i

—=at =k b¥=k and ==k
=a=k* b=k and c=k*®
Given that a, b, c are in G.P,
=b’ = ac

= (k) = k*xk?
$k2y=kx+z

= =M+

=x, vy, Zarein AP,



Solution 3.

Leta, @, 3, ........, &, ...... be a G.P. with common ratior.

a
= _rfoalnen

a,
If each term of a G.P. is raized to the power %, we get the sequence

H

kS kS kS
al.'az."a‘:-.‘.'""".'an.' """""

Moy, (Fhea) = [a""'l] =r* for al nen

{an]x Fn
Hence, 8", a,", a5", ...... LAt iz alsoa G.P.
Solution 4.

g band carein AP
==a+c
a ¥ and b are in GF.

= x* = ab
b, v and c are in GF.
=y = bc
Mo,
x?+y?=ab+bc
=bla+c)
=hbxzb
= h2

= %%, b* and y* are in AR



Solution 5(i).

a, band carein G.P.
=b?=ac

a, x, b, yvand carein AP

:;>2><=.5|+|::::‘~><=E'Jrl::I

Etu=><+y:>b=%

2y=|::-+c:>y=sz
Moy,

1+l= 2 . 2

¥x v a+b b+c

_b+2c+2a+ D
&b +ac+b?+be
_ 2a+2c+d
ab+b%+b® +be

Za+ 2o+ 4b

ab +2b* + bc
_Ha+c+b)
Cbla+zb+ o)
2

b




Solution 5(ii).
a, b andcarein GF,
=b* = ac
a, %, b,yand carein AF.

:>~2><=a+b:=~><=a+b

E‘I::u=:><+ﬁ,i:‘>l::u=u

2y=b+c:>y=bgc
Moy,

a,c_ 2a . 2C

x v a+b b+c

_zalb+c)+2c(a+hb)
B (a+bilb +c)
2ab + 2ac+ 2ac+ Zhie

ah + ac+ b? +be
Zab + dac+ Zhe

ab+b® +b% 4+ be
_ Hab+ 2ac+bc)
@b+ 2b?+be
_ Hab+2ac+bc)
"~ ab+Zac+bc
=2

Solution 6.
log, & log, b" andlog, <" arein AP,

=log, b"-log, &" =logc,” -logb,”
=log, b" +log, b" =log, & +log,
=2log, b"=log, a"+log, "

=log, (b"F =log, a" +log, c"
=ib?P = (ac"

=b? = ac

Hence, a, b and c are in G.F.



Solution 7.
g b andcarein AP,
=h=a+c

a4+ C
=h =

g b and ¢ are also in GF.
=b* = ac

2
_(arc -
2
a° +C°+ 2ac

4
2 2
=g +c° + Zac=4dac

= ac

=a +c° -2ac=0
=(a-cF =0
=a-c=0

=a=cC

Mow, 2b=a+c
=b=-a+a

= b= 23

=h=a

Thus, we have a=b =1

Exercise 11(E)

Solution 1(i).
Gven GR 1+ 3+ 9+ 27+,
Here,
first term,a=1
common ratio, r = % =3(r>1)
nurmber of terms to be added, n= 12
alr" — 1)
LG =
" r—1

1{3%-1) 32-1 531441-1 531440

=5, = .

3-1 2 2

2

= L65720



Solution 1(ii).

Giwven GP.: 0.2+ 0,03+ 0,003+ 0,003+ ....
Here,

first term,a= 0.3

COMMmon ratio, r= % =0.1(r <1)

number of terms o be added, n=8

-3 _Ellij.—rn:l

CTh T i-r

:}SB:0.3(1—(0.1)8)=0.3(1—(0.1)8}= 1_(.3.1;,11[1_%}
1-0.1 0.9 3 30 10



Solution 1(iii).
Given GP.: 1- %+

Here,
first term,a=1

-1
common ratio, r = %é = —% (r «1)

number of terms t© be added, n=9

all-r")

L5 =
: 1-r




Solution 1(iv).

Given G.P. 1- o Upto n terms

Here,
first term,a=1

Wi

common ratio, r= - = —% (r <1}

number of termes to be added = n

=
I
—
— —
I |
| |
DI = L= L]~
"ﬂ—'-":l T
=



Solution 1(v).

Given G.P. 2FY 1,27V upto n terms
-y Y
Here,
first term, a = X+y
Xy
common ratio, r = 1 _x-v (r =1}
Xy Ny
oY
number of terms to be added = n
all-r")
=
. 1-r

><+*:.I[1_[X—‘:.-’Jn]
LY A
:}SI'I=
1_[X—FJ
AN

x+y[1_[u]n}
LA A
A=W+
EAERY

XA Wy [y "
o A T
=y
At Y

oo vr (5]

2y (% = v)




Solution 1(vi).

. 1 i
Given G.P.: «.-@+—+—+ ...... upto n terms
V333
Here,
first term, a = NE
1

common ratio, r= £= 1 (r =1)
S35

number of terms to be added = n



Solution 2.

Given G.P 1+ 4+ 16+ 64+ .., ..,
Here,

first term,a=1

COMmmon ratio, r= ?= 4 0(r=1)

Let the number of terms to be added=n
Then, S, = 5461
_alrm-1)

= 5451
r—1

1{4" -1}
=2 !_5461
4-1

an- 1

= - 5461

=4 -1=18383

= 4" = 16334
=4 = 47
=n=r

Hence, required number of terms = 7



Solution 3.
Given,

First term,a= 27

b term=ar?=i
21
n=10
Mo,
ar’ e
a 27
=
2187
1?
=r=|Z
7-(3)
1
=r==(r«l
3( )
all-r")
LS =
" 1-r
10
1
2711-1=
-]
TReT T T
3
1
2?[1_ﬁ]
STz
3
=21 1
E[i‘ﬁ]
Solution 4.

Amount spent on 1 day = Rs, 10
Arnount spent on 2™ day = Rs, 20

Arnount spent on 3 day = Rs, 40 and so on
! @ = 2.! E
10 20
Thus, 10, 20, 40, ... iz a 3P, with first term, a= 10
and common ratio, r=21(r » 1)
o Total amount spent in 12 days = S,
_alr"-1)
nTor-1

12 _
1002 1_13' ~10(22 - 1) = 10(4096 - 1) = 10x 4095 = 40950

Ml =2,

S

=5, =

Hence, the total amount spentin 12 days is Rs, 40950,



Solution 5.
For aGP,
1

A term = ar® = —
=7

1
7 ¢ —arf— =
erm=ar® = -

1
]
Now, & - 20

2
ar }é?
1 (1Y
=ri-_—=|=
By (3}

1
= = = 1
r 3(rc:)
1 1

= —==—
27 27

=a=1

Solution 6.
Fora G.F.,
Common ratio, r=3 (r > 1)
Last term,| = 486
S=728

Ir-a

r—1
- 436« 3-a _ 729

3-1

:—1455‘ 8 _728

= = 728

= 1458 - 5=1456
Hence, the first term is 2.



Solution 7.
Giwven G.P.. 3,6, 12, ........, 1536

Here,
First term,a= 3

Commaon ratio, = % =2(r=1)

Last term,|l = 1536
Ir-a
r-1

1536 x2-3
TT2-1
=3072-3
= 2069

Fequired sum =

Solution 8.

Given series: 2+6+ 124+......
Mo, E =3 E =3
= &

Thus, given series is a G.P. with first term,a= 2
and common ratic, r=3 (r = 1)

Let the number of terms to be added=n

Then, S, =728

_alr'-1) 5.0

r—1
:E=?28
-1
=3"-1=728
= 3= 729
= 3" = 3°
=n=6

Hence, required number of terms = &



Solution 9.
Let a be the first term and r be the common ratio of given G.P.
alr® -1}
-1

£ _
Moy, sum of first six terms = S, = y

Mow, sum of first three terms =S, =

It is given that
alr® - 13
r-1 125
a(r®-1) 152
r-1
r -1 125
Feo1 152
r¥-1 125
(r } _ - 152

-1 125

(r —1)(r +1) 152
i 125
:’r T1 150
152

+1="=
125

3 152_1= 152-125 27
1 5 125 125

=r

Hence, the common ratiois "



Solution 10(i).

Fequired sum =4+ 44+ 4444+, upton terms
=4{1+11+111+.......... upto n terms)
=%(9+ 99+ 999 +.........Upto n terms)
4

- 5[(m— 1)+ (100- 1)+ (1000 - 1)+ ......... upto n terms |
4_(1D+ 10° +10%+ ... upto n terms)

_9_ “fl+ i+l upto n terms)

_af10f10 - 1)_H'

9 10-1

-2 0900 4)-n
gL 9 i

Solution 10(ii).

Fequired sum =08+ 0.82+0.888+........ upton terms
=3{(0.1+0.11+0.111+ ..., upto n terms)
= g{o.m 099+ 0,999+ ... upto n terms)
- g[{l—[].ljw(l— 0.01) +{1- 0.001) +......... upto n terms |
g _{1 +1+1+.0 Upto n terms) ]
9] -{0.1+0.01+ 0,001+ ...... upto n terms)|
o (L1l upto n terms) i
=§_ —[l—é+ﬁ10+ﬁloo+.......uptonterms]_
- AR
_ 8l 1ol 1o S
-9 o1 10
i 10
I I N 1]
9] 9710l 1
_8 n_l[l_ 1}
9. 9 10




Solution 10(iii).
Fequired sum =2+ 22+ 222 +

upto N terms

=2(1+11+111+

Upto n terms)

upto n terms]

= %{9+ 99+ 9994 . upto n terms)
- %[{m— 1)+ (100- 1) + {1000- 1) +.........
) E_{1D+ 109+ 107 + .00, upto n terms)
% ~{l+1+1+..... upton terms)
_2_10(10"— 1)_H'
-9 10-1
=21 Y00 - 1)-n
9] 9 i

Solution 10(iv).
Fequired sum = 0.5+ 0.55+ 0,555+
= 5{[].1+ 011+0.111+

= g{D.9+ 0,99+ 0,999 +

5

upto n terms

upto n terms)

upto n terms)

upto n terms]

9[{1— 0.1)+(1-0.01)+ (1-0.001)+

1
10
r-l_

10
- —

wnlin wl
I 1 1

1

9

1

1

)
10"

1

1- —

1

9 10

k

1o

10

(1_
5|

1

10"

1

[ﬁ " Too " 1000t

[

)

upto n terms)




Solution 11.
Given G.P.:

IU_I —

al N
Ll

Here,

First term, a= %

-1
/é=—§-::1

Commaon r.5|tir:a,r=7 5
9

Let required number of terms be n.

s, 55
72
:M=§

1-r 7z
>, =37

Zl1- 1=
(-]

U
—

|

|

ra| | M
I
‘H~J|U‘I
Ry

=n==5
~ Required number of terms =5



Solution 12.

Required series: 1+ 2+ 2%+ ..., + 21
2 2*

M —=d, ==

oW, T=2 3

Thus, given series is a G.P. with
first term, a=1
common ratio,r=21(r > 1)
Last term, | = 20
Let there be n terms in the series,
Then, 5, = 255

Ir - &

r-1

2 lyx2-1

Z-1

= 2" x2-1=255
= 2" x2= 256
= 2vl- 128
=2 =27
=n-1=7
=n=g

= = 255

= 255

Exercise 11(F)

Solution 1(i).
- 11 1
Giwven GP. 1+ =2+ =2+ —+
3 9
Here,

First term, a=1

—
L1

. 1
Common ratio, r = ‘ §

i

1
a

FJ] L

~. Required ===
equired sum = —

|_|.
LdII—L

|



Solution 1(ii).
Given GF. 1 1-
Here,

First term, a=1

Common ratio, r =

1
- Required sum =
-r
Solution 1(iii).
: i 1 1
Given GP. §+ ?+ ?+
Here,

First term, a= =

Mo

. 1 1
Common ratio, r = 1—3 -3 [|r = H= S < 1]
1 1
: = = 1
- Reguiredsum= — - 3 __-3_=
- SrTIT2T3
3 3
Solution 1(iv).
Given GP.: 2 - 1 1 1
NN RN - A
Here,
First term, a=~.|'§
1
Common ratio, r—J/'E l |r|= 1=1
Jz 2 2 2
. Required sum = 2 _ V2 42 =2§§

R



Solution 1(v).
i 1 1

GivenGP.:«E+ = —+......
M3 38 98

Here,
First term, a= 3

1

Common ratio, r = /‘E _1 | = H: 1 e
33 3l 3

-~ Reguired sum = 1i= £ = E - ?

Solution 2.
Let a be the first term and r be the common ratio of a G.P.
2 term, t,=ar = 9
—ro2
a
sum of its infinite terms, 5 = 48

a
=_" =48
1-r

=438

a-9
= a° = 483 - 432
=a’-483+432=0
=a’-36a-12a+432=0
=da-361-12a-36)=0
=(a-36Ma-121=0
—a=36o a=12
1

9
When a= 36, r = —
&n & T==

= 1% term = 36,

ond term=ar=36x%=9

2 term = ar? = 36x L = 2
1= 4
Whena=12,r=g=§
iz 4
= 1% term = 12,
ond term=ar=12x§1=9
9 27

3 term=ari=12x-2 ==
Srim = ar ><16 ]



Solution 3(i).

0.2 = 0.22220222222......... upto infinity
=0.2+4002+0002+............. upto infini by
2 2 S upto infinity

~ 310" 100 " 1000

710 ....[%3'3- 1]

-4 7100 _ 1
1- Ao

%D 10
_ 7o
70
2

g
Solution 3(ii).
0.52 = 0.522222222222........, up to infinity
—0.5+0.02+ 0002+ 0.0002+ . ....000..., upto infinity
—£+ - + - + = + upto infinit
“1o* 100 " 1000 Toooo T b v
=£+i 1+i+—+ ......... upto infinity
10 100 10 100
5 2 1 %g 1
“ 10" 100|1- L7 11 T 10
_AD
5 2 10
= — 4+ —— ¥ —
10 100 9
5 1
= — 4+ —
10 45
_45+2
a0
47

S0



Solution 3(iii).
0.423 = 0.4232323232323

=04+ 0023+ 000023+ 00000023 +

4 23 23

upto infinity

23

=—+ + + +
10 1000 100000 10000000

4 23 1

1

= —+
10 1000

4 23 1

|:1+
=+
10 1000

23,100
10 1000 99
4,23

10 990
396+ 23

990

419

290

1-1
4

= —+

Solution 3(iv).

0.762 = 0.76262626262

7 6 62

+ +
100 10000

lDD:|

upto infinity
= 0.7 + 0,062 + 0,00062 + 0.0000062 +

62

= _—+ + + +
10 1000 100000 10000000

7 62 1

1

upto

E

=+
10 1000

7 G 1

10" 1o00|1-1

100

¥
99

62

10" 1000
7 B2
= — + ——
107 990
693+ 62
EETS
755
R=I=Ts]
151
~ 198

7

+ +
100 10000

lDlj

_ L
~ 100

1
100
R

upto infinity

upto infinity

inﬁnity}

|



Solution 3(v).

0,027 = 0.0277777777 cvvv1. upto infinity
— 0.02+ 0.007 + 0.0007 +0.00007 + ..\coover.. upto infinity
o 7 7 7

......... upto infinity

+ + + +
100 1000 10000 100000
= / [1 Ly Lpto inﬁnity}

= —t — +—+ —+
100 1000 10 100
27| 1 Ho_ 1
100 1000 1"}{0 N 100
2 7 10
= — - — X —
100 10007 9
2 7
= — 4 —
100 200
_18+7
© Q00
.25
900
_ L
T 36
Solution 4.
F{ec:|l_1ireu:l5um=g+i 2,3,2,3
§ 52 5% g+ 5F e
= g+£+£+ + 3+i+3+
S\s s s 525ty
2( 3(y, 1.1
=E +52+ U SRRERTRRRE ? +?+54+ ..........
_2[ 1 ]+ 3[ 1 ]
TE5ly_1/ | 25|q_1/
51- 15| 25|1- 15
2,22, 3 2
T 5T 24 25724
5 1
= — 4+ —
12 g
_10+3
24
13



Exercise 11(G)

Solution 1(i).

Seometric mean between 4 and 2 = ixg —f1=1
9 Ea 9 4

Solution 1(ii).

Geometric mean bebtween 14 and 7 = |1« 7 = 42 = ! = 1§
32 Y 32 Yie 4 2

Solution 1(iii).

Geometric mean between 2a and 8a% = 28 x 8a° = 16 x at = 452

Solution 2.

Let G,, G,, G; be three geometric means between a = % and b =432

Then, %, G, G, Gy, 432 is a G.P.
Thus, we have

First term=a-=

01wyl

5 term of the G.P. = ar® = 432
:*EKT'4= 432
3
=r*- 1296
=r*_-g*
=r=6

Gl=ar=lx6=2
=

G,

ar2=%x6x6=12

Gy

ar3=éx6x6x6=?2



Solution 3(i).

Let G5, G, be two geomelfric means between a=2 and b= 1&.

Then, 2, G,, G,, 16 iz a G.P.

Thus, we have

First term=a= 2

4% term of the G.P. = ar® = 16

=2xr¥=16

=rf_-g

== 27

= =2

LGy =ar=2x2=4
G,=ar=2x2x2=38

Solution 3(ii).

Let G,, G,, G, G, be four geometric means between a=3 and b =96,
Then, 3, G, G,, Gy Gy, 96 iz a G.P.

Thus, we have

First term=a=23

6 term of the G.P. = ar® = 96

= 3xr° =96

=r" =32

==z

=r=2

c Gy =ar=30x2=06
—arf=3x4=12

a*=3x8=24
art = 3x 16 = 48

5,
G,
Gy



Solution 3(iii).

Let G,, G5,, Gy, G,, & be five geometric means between

a=3§=E and b=4ﬂl=ﬂ.
Q Q =2 2

Then, 3_92, G, G, G, G,, G, % isaG.P.

Thus, we have

First term=a= E

Q
th 5 g1
M term of the G.P. = ar® = =

:‘>EJ<I’E'—g
= T2

:‘>I’E'=§J<E
2 32



Solution 4.

Let the numbers be ?, a and ar.

a
= _—xaxar=1
r

=a =1
=a=1

a 39
Mow, —+ a+ar=—
r 10

:‘>l+1+r=E
r 10
;\?1+r+r2 _%
r T 0

=10+ 10r + 10r% = 39
=102 -29r + 10=0
=10 25 -4 +10=0
=5(2r-5-AXx-5)1=0
= (2r-5)5 -2)=0

:=~r=§ or r=§
2 5

Thus, required terms are:

EJ a, ar=i, 1, le OR.
r 2

7



Solution 5.
Let the numbers be a ar and ar?,
= a+ar+arf=52 L
And, (axar)+ (arxarf)+ (ar xa) = 624
= at + a1 + a1 = 624
= ar(a+ar+ar) = 624
= arxs2 = 624 L [From ]
=ar=12
12

= d=—
r

Substituting in (i), we get
E+En<r+E><r2=52
ror r

:¥+12+12r=52

z

. 12+ 1+ 12
r

=12+ 12r + 12r? =52

=12 —dir+12=0
=3F?2-1r+3=0
=3 -9 -r+3=0
=Fr-3)-1r-2)=0
= (G -1(r-31=0

=52

:;=~r=l or r=23
3

::~a=£=36 or <

iz

Thus, required terms are:

g ar, ar? = 36, 36%, BE:':-xé OR 4, 4x3 4x9

=36 12, 4 OR 4, 12 36



Solution 6.

Let the numbers be a ar and ar?,

= (aF+(arf+(ar®F =189
=a’+ar?+ar?=189

And, a+ar+arf=21

={a+ar+ar?f =217

=&’ +ar +att+ 2aT + 2aT’ + 2877 = 441
=189+ 2ar{a+ar?+ ar)= 441
=Zarx21=441-189

= dlar = 252

=ar==6

&
=r=—
=]

Mow, a+ar+ars=21
36

5
=a+ax—+ax— =21
=] [=|

:>a+6+5;76=21

—a +6a+36=2la

= a’-15a+36=0
=a’-12a-3a+36=10
=da-12)-Fa-12)=0
=(a-121a-321=0
=a=12 or a=3

::>r=E l or rE=2

1z~ 2 3
Thus, required terms are:
1 1

g ar, ar=12, 12x5, 12x OR 3,3x2 3x4
12 6 3 OR. 36, 12



Solution 7.
W= X XS o, where | x| < 1

=y =x(l+x+x"+. o)

1
== v —
=]

=wil-x)=x
=y -y = %
=y o= X4 XY
=y =x(1+y)
II:IIII =
1+

Y
1+

x

= H =

Solution 8.

Let G,, G, Gy, G, & be five geometric means between
a=1and b=27,

Then, 1, G,, G,, G;, G,, &, 27 is a G.P.

Thus, we have

Firstterm=a=1

7% term of the G.P. = ar® =27

= 1xr® =27

=r® =27
=(r?) - 37
=r?_3

=r =3
G1=ar=1x~f§=-¢§

ar? - 1x(ﬁ)2=3
ar®= 1x(V3) =35
art = 1x{@)4= g
ar® = 1x (V3] = &3

GZ
GS
Gy
G



Solution 9.

For a G.F.,
First term, a=-3
It is given that,

(2" term)2 = 4" term

= [ar]2 - ar’

= a7% = ar’

=a=r

=r=-3

Now, 7% term = ar® = -3x (-3 = -3x729- -2187

Solution 10.
Sum of an infinite GP. =S = %j

Common ratio = =—g ..... |:‘——‘=—-:ilj|

a 80
4N 9
1-|=Z=
)
_ >4
9
= S5 =20
= a= 16 =First term

=

g0
g



